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MAILING    THE    ELECTRICAL    WORLD. 

The  present  number  of  The  Electrical  World  will  be 
tiiailed  tolcled  once  lengthwise,  thus  leaving,  when  opened,  a 
crease  in  the  page.  Should  we  learn  from  our  readers  tnat 
this  is  found  objectionable,  we  will  endeavor  to  mail  the 
paper  in  such  form  as  to  obviate  any  cause  of  complaint. 


THE    DIGEST    FOR    1893. 

•Some  idea  of  the  field  which  hab  been  covered  b\  our 
weekly  JJigest  may  be  had  from  the  fact  that  during  the  past 
eleven  months,  since  it  was  started,  there  were  published  in 
tnis  department  (jver  2,000  abstracts  and  reference.';,  which 
required  the  careful  reading  of  over  800  issues  of  journals, 
of  which  about  two-thirds  were  in  foreign  languages.  If 
this  were  a  mere  index  of  the  titles  of  articles,  such  figure^ 
would  mean  very  little,  but  by  far  the  larger  part  of  the 
Digest  is  formed  of  abstracts  containing  what  are  believed 
to  he  the  most  important  parts  of  a  paper  or  article,  or  when- 
ever an  article  does  not  admit  of  being  abstracted  we  en- 
deavor to  give  an  idea  of  its  general  nature  in  order  that 
readers  may  know  before  looking  up  the  original  whether  it 
would  be  likely  to  be  of  it.terest  to  them,  a  feature  in  which 
this  department  differs  greatly  from  a  mere  index.  Further- 
more, whenever  an  original  article  in  a  foriegn  language 
which  we  have  abstracted  is  subsequently  translated  and  pub- 
lished in  an  English  journal,  we  always  call  attention  to  the 
translation  for  the  benefit  of  those  who  are  not  conversant 
with  the  foreign  language,  but  would  like  to  read  the  origi- 
nal. 


THE  TELEPHONE_PATENTS. 

As  pointed  out  by  Air.  W.  A.  Rosenbaum  in  another  col- 
umn, the  patent  on  the  metallic  diaphragm  telephone  will  ex- 
pire on  Jan.  30,  after  which  date  it  will  be  possible  to  use 
the  telephone  for  commercial  purposes  on  shorter  lines,  and 
e\en  to  operate  an  exchange  system  in  competition  with  the 
mont)pol)-  which  has  so  long  reaped  a  magniticent  har\'est. 
Had  the  ordinary  course  been  followed  in  the  Patent  Office 
in  relation  to  the  Berliner  patent,  the  principle  of  telephony 
by  means  of  variable  contact  resistance  would  also  soon  be 
l)ublic  property,  and  until  this  patent  expires  or  is  an- 
nulled, the  Bell  mo:iopoly  cannot  be  very  seriously  affected. 
If  b}-  proper  means  this  patent  was  retained  in  the  Patent 
Office  for  fourteen  years,  by  this  process  prac*^ically  pro- 
longing the  life  of  an  absolute  monopoly  to  that  extent,  a 
monstrous  state  of  affairs  is  admitted  which,  if  it  cannot  be 
otherwise  remedied,  would  almost  justify  the  entire  abolition 
of  the  patent  system.  It  is  true  that  the  goveniment  has 
now  a  suit  to  annul  this  patent  for  reasons  stated  in  the 
article,  but  a  recent  statement  as  to  its  condition  does  not 
give  much  encouragement  for  a  speedy  decision,  and  it  has 
already  cost  the  government  SSo.ooo.  With  the  wide  knowl- 
edge of  the  subject  which  the  Attorney  General  should  have 
from  his  former  connection  with  the  telephone  interests,  it 
would  seem  that  more  haste  might  be  made,  particularly  as,  if 
the  suit  is  finally  successful,  every  day  after  Jan.  30  will  re- 
sult in  a  gross  injustice  to  the  public  through  the  continu- 
ance of  the  monopoly.  Mr.  Rosenbaum  refers  to  a  fact  that 
may  be  very  significant,  which  is  that  the  Blake  application 
of  Jan.  3.  1879,  has  not  yet,  as  far  as  can  be  ascertained,  re- 
.sulted  in  a  patent.  After  what  has  occurred  regarding  the 
Berliner  patent,  we  may  expect  anything  from  the  Patent 
Office,  and  it  would  not  be  a  matter  of  any  great  surprise 
if  the  Blake,  or  some  other  telephone  patent  now  held,  were 
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to  develop  into  a  second  iJerliner  ca^e  il  tlic  government  L> 
not  succcssiul  in  its  suit,  iliere  are  a  great  many  imngs  to 
which  Congress  is  now  devoting  its  attention  tuat  are  oi  icsb 
importance  to  the  pubhc  tiiaa  an  mvesiigai'on  oi  uie 
1 'a Lent  and  /Vttorney  Ueneral  s  olhces  might  be. 


His  APPEAL   DECIDED    AGAINST    HIM. 

Air.  Martin  s  appeal  from  the  judgment  rendered  against 
hini  in  favor  of  llie  W.  J.  Johnston  Company,  Cinniea,  tia* 
been  decided  by  the  Appellate  Court  adversely  lo 
Air.  Alartin.  Three  judges  ot  the  Superior  Court  agree  in 
decidhig  tliat  Air.  Aiartin  is  wrong,  ihis  decision  aUbiain- 
ing  tlie  decision  of  the  other  able  judge  who  decided  the 
case  as  referee  ouglit  to  satisfy  x\ir.  Aiartin  tliat  as  a  liti- 
gant he  is  not  a  success,  and  that  if  wliat  he  is  seeking  lo 
nave  administered  in  his  contest  is  justice,  there  is  no  Iikcu- 
liood  of  the  scales  coming  down  in  his  favor.  Courts  of 
justice  are  not  as  easily  fooled  as  are  sometimes  a  part  oi  the 
pubhc.     The  opinion  of  tlie  Court  is  given  on  another  page. 

THE    GENERAL    ELECTRIC   COMPANY. 

While  the  announcement  which  we  print  in  another  col- 
umn in  regard  to  the  concentration  of  the  General  i:,lectric 
Company  s  manufacturing  business  at  bclienectady  may  be 
lar  irom  agreeable  to  the  -New  ii-iigland  interests  and  an  un- 
lortunate  event  for  Lynn,  yet  it  cannot  be  denied  but  that  it 
IS  a  move  in  the  right  direction,  ihe  action  is  similar  to 
that  adopted  by  the  V\  estinghouse  Company  when  it  en- 
countered its  reverses,  and  the  sequel  proved  tliat  it  was  an 
eminently  wise  one  in  that  case,  iiven  had  the  General  Elec- 
tric Company  continued  on  its  former  prosperous  course  it 
is  quite  probable  that  sooner  or  later  its  manufacturing  de- 
partments would  have  been  consolidated. 


LIGHT    WITHOUT   HEAT. 

The  article  by  Lieut,  i'atten  on  "Light  W  ithout  Heat  '  A'ill 
be  found  very  suggestive,  not  only  as  a  review  of  the  principles 
through  which  liglit  may  be  produced  with  a  minimum  or  en- 
tire absence  of  heat  but  also  from  the  description  of  an 
electrical  method  by  means  of  which  such  a  desideratum 
may  actually  be  closely  approached.  While  Tesla  and  i^at- 
tcn  have  thus  shown  the  manner  in  which  high  frequency 
currents  may  be  produced,  we  are  not  aware  if  the  vital  ques- 
tion, cost  of  production,  has  yet  received  dehnite  atteniiun. 
I'rof.  Kennedy,  in  a  lecture  last  year  before  the  Royal  Insti- 
tution of  London,  made  the  statement  that  the  engine  which 
onlinarily  furnishes  power  to  run  all  of  the  lights  in  that 
large  building  was  ta.xed  to  its  utmost  when  generating  the 
higii  freiiueticy  currents  necessary  for  Tesla  to  perform  his 
experiments,  although  the  light  produced  was  an  exceed- 
ingly small  (juantity.  This  may  or  may  not  be  significant,  as 
the  apparatus  employed  was  not  only  merely  experimental, 
but,  on  account  of  the  entire  lack  of  knowledge  of  the  rc<juire- 
ments  for  etViciency  in  this  new  branch,  may  have  even  been 
the  worst  form  as  regards  that  point.  It  will  be  remem- 
bered in  this  connection  that  an  early  form  of  dynamo,  the 
Lontin,  actually  re(|uired  more  power  on  open  circuit  than 
when  loaded,  an<l  tlint  for  tunny  dccndos,  and  until  their 
p'-inciples  bcame  understood,  the  efficiency  «>f  mutors  rarely 
exceeded  lo  «ir  20  per  cent. 


ALTERNATING    CURRENTS. 

The  growing  importance  of  alternating  currents,  whirli 
have  already  left  the  continuous  current  far  behind  in  man; 
of  the  most  imp«^rtant  ap|dications  of  electricity,  is  such  that 
soon'  the  rujix'uccr  or  electrician  who  is  not  well  up  in  this 
subject  will  lio  loft  entirely  out  of  the  race,  n<itwithstanding 
even  exceptional  proficiency  in  everything  relating  to  con- 
tinuous currents.  The  new  conceptions  necessary  for  the 
proper  underst.inding  of  altcmating  currents  cannot  be  tle- 
duced  from  knowledge  of  direct  currents,  and  to  obtain  the 
necessarv  ideas  to  build  on  it  is  nccessar\-  to  start  at  the 


beginning  and  even  to  put  aside  for  the  time  iliose  con- 
iieciea  witli  direct  currents,  in  the  present  issue  i^roi.  i<yaa 
uegms  a  series  oi  arucles  ou  aiicruaung  currcai  wording,  m 
WHICH  uic  miidameniai  prmcipies  aie  nist  uikcu  up  aud  de- 
\  eloped  and  aiierward  Uieir  applicauou  to  alternators,  traas- 
lorniers,  mulupnase  machmery,  etc.,  wul  De  considered. 
Aiatliematics  will  be  Uttle  used  aud  me  diHerent  Uieones  and 
prmcipies  wih  be  stated  in  suca  a  laaaacr  uiat  Uic  reader 
witli  iiiue  or  110  preparation  can  lollow  uic  varitjua  subjects 
wiUi  protiL  iius,  a:>  tar  as  we  know,  is  uie  tirst  attempt  lo 
treat  uub  important  branch  connectedly  and  in  such  a  way  as 
to  place  It  witiim  reacii  01  all,  aud  witn  parucuiar  atieuuon 
to  uie  practical  side  ot  tlie  subject  ihe  reader  is  also  to  be 
coiigiaLuiaied  taat  tlie  auuior  is  rroi.  ivyaa,  wUo  was  one  oi 
lae  nrst  uorkers  ui  uua  Ueid,  as  lie  is  now  one  01  Uic  kw 
luorougmy  conversant  with  tne  subject  m  all  its  details. 


1KM3    vs.    1H94--A   COMPARISON. 

i  he  present  number  of  The  Electrical  World  is  issued  ex- 
actly eleven  years  after  Uie  change  irom  a  telegraphic  journal 
lo  one  whose  held  comprises  Uie  entire  range  of  electrical 
science*  and  its  attendant  mdustries.  ihat  duruig  tins  period 
oi  magaihceiit  electrical  accomplisiiments  ilie  Electrical 
\\  orid  aas  efhcieiitly  aischarged  Uie  duties  wliich  have  fallen 
to  Its  lot  needs  no  otaer  demoastrauoa  Uiaii  Uie  lact  ol  its 
great  success,  which  has  followed  from  tlie  appreciation  ot 
tiiose  whom  it  has  served.  How  great  a  success  tins  has 
been  is  apparent  both  from  tlie  remarkable  increase  in  the 
subscription  list  and  also  from  a  comparison  of  tlie  quantit)' 
of  its  advertising,  which,  after  all,  is  tlie  soundest  cnterion. 
ihe  Electrical  \\  orld  of  Jan.  t»,  1683,  had  only  one  full  page 
advertisement,  wliile  in  tae  present  issue  it  has  no  less  than 
25.  The  number  of  advertisements  in  tlie  pioneer  issue  was 
O3,  occupying  430  irches  of  space,  while  m  tliis  issue  the 
numbers  are  320  and  2,549,  a  gain  in  eleven  years  of  500 
and  590  per  cent  respectively,  i  hese  hgures  speak  for  tliem- 
selves,  and  mark  a  record  of  growth  that  is  unrivalled  in  tlie 
held  of  technical  journalism.  This  table  shows  tlie  adver- 
tising in  three  <liherent  electrical  journals  in  tlieir  first  issues 
of  1893  ^"''  '894,  respectively: 

1S93.      U»i.  l>ec. 
.  p.  c 

The    KlectricaJ    Review,"    No.    of   ad  via 116  92        21 

Inches  of  advUi t»44        737        12 

"The  Electrical  Eniflneer,"   No.  of  advLs 207        145        SO 

Inches  of  ad  VIA 1.2&S        USA        32 

THE   ELECTRICAL   WORLD,    No.    of   advts....    317        320  1* 

Inches  of  advu....l.7S4    2,&4»        43* 

iurning  to  the  reading  pages,  we  hiul  tliese  8  and  40,  re- 
spectively, or,  rcH-luced  in  the  same  measure,  8  and  20,  an 
increase  in  eleven  years  of  250  per  cent  The  great  growth 
in  two  directions,  circulation  and  increase  of  size,  is  most 
strikingly  shown  by  a  comparison  of  the  quantity  of  paper 
used  in  tlie  first  issue  of  1883  and  the  present  issue.  At  tlie 
beginning  of  the  former  year  5,000  copies  were  sufficient  to 
meet  the  requirements  of  the  subscription  list  Comprising 
but  sixteen  pages — eight  of  reading  matter  and  eight  of  ad- 
vertisements— a  complete  copy  consisted  of  but  a  single  sliect 
of  |\-iper,  so  that  just  ten  reams  (of  500  sheets  to  the  ream) 
were  required  for  the  edition.  As  the  present  week's  issue 
consists  of  100  pages — q/b  of  white  paper  and  four  of  cover — 
six  sheets  are  necessary  for  the  inside  pages  of  each 
paper,  and  as  I5,cxx)  copies  are  printed,  this  requires  includ- 
ing the  cover,  200  reams  of  paper.  We  do  not  take  this 
backward  glance  in  the  spirit  of  one  satisfied  with 
his  achievements  as  to  feel  contented  to  rest  upon  them. 
On  the  contrary,  we  hope  to  make  the  change  to  a  new  form 
a  marking  point  frotn  which  to  advance  to  new  conquests,  so 
that  in  years  to  come  we  may  look  back  and  note  the  same 
steady  advance  that  has  characterized  the  period  just  passed. 
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Our  able  contemporary,  "Kngineering  News,"  in  a  recent 
number,  gives  an  analysis  ot  tne  record  oi  tne  worK  oi 
Uie  graduates  of  a  pronnnent  civil  engineering  scnooi,  vvnicii 
is  very  suggestive  in  several  respects,  it  seems  to  have  been 
the  endeavor  of  the  school  in  question  to  impart  a  sound 
general  knowledge  of  tlie  theory  and  practice  ot  engineering, 
and  not  to  subordinate  its  teaching  to  the  exigencies  of  tne 
laboratory  or  to  special  or  to  detail  work,  apparently  on  Uae 
assumption  that  it  is  a  mere  chance  that  more  than  a  small 
fraction  of  college  practical  instruction  will  ht  the  particular 
work  that  may  tall  to  the  lot  of  the  graduate,  i  he  analysis 
of  our  contemporary  seems  to  show  tnat  in  most  cases,  while 
the  purely  technical  training  has  been  an  adjunct  in 
bringing  about  promotion,  yet  a  fair  inference  from  the 
record  of  the  graduates  is  that  it  is  twice  as  important  to  be 
fitted  to  become  a  leader  and  manager  of  men  than  to  be 
fitted  only  with  purely  technical  qualihcations.  As  remarked 
by  us  before  in  these  columns,  a  system  of  education  tiiat 
tends  to  broaden  the  mind  and  thus  render  it  capable  of  deal- 
ing confidently  with  large  questions  is  not  only  most  likely 
to  make  the  engineer  educated  under  it  more  respected  by 
those  with  whom  he  comes  into  contact  in  professional  life, 
but  it  gives  him  a  wider  range  of  opportunities  and  a  more 
ambitious  scope  to  his  strivings.  When  an  employer  takes 
into  his  service  one  just  graduated  he  should  not,  and  in 
most  cases  does  not,  expect  him  to  be  exactly  fitted  by  a 
school  training  for  the  practical  work  he  is  engaged  for. 
What  he  should,  and  in  most  cases  does  expect,  however,  is 
a  thorough  grounding  in  principles  so  that  when  the-young 
man  finally  becomes  fully  acquainted  with  the  details  of  his 
particular  work  he  will  be  able  to  carry  it  on  with  every  pros- 
pect of  success.  It  is  assumed,  of  course,  that  the  graduate 
has  not  been  educated  under  an  impractical  system  by  purel_) 
academic  professors,  but  that  the  theory  taught  and  the  prac- 
tice inculcated  are  based  upon  a  proper  knowledge  of  the 
requirements  of  actual  work.  Owing  to  the  desire  to  start 
on  a  professional  career  at  the  earliest  possible  moment 
most  technical  courses  are  none  too  long  for  the  bare  pur- 
pose of  teaching  principles,  and  yet  the  tendency  seems  to  be 
becoming  greater  and  greater  to  subordinate  the  theoretical 
grounding  to  "practical  work."  Pattern  shops,  smith  shops 
and  even  foundries  are  becoming  features  of  technical 
schools,  and  testing  work  is  carried  on  more  with  a  view  to 
teach  the  practical  manipulations  than  to  illustrate  princi- 
ples. But  to  return,  applying  the  conclusions  which  our  con- 
temporary draws  from  its  analysis  in  a  general  way  to  any 
branch  of  engineering,  the  inference  seems  to  be  that  it  is 
impossible  for  any  young  man  to  foresee  with  any  degree  of 
exactitude  what  particular  knowledge  will  probably  be  most 
useful  to  him.  He  is  extremely  likely  to  have  both  techni- 
cal and  executive  positions  in  various  lines  open  before  him 
at  some  time  in  his  life,  and  hence  what  he  particularly  needs 
is  a  good  all-around  knowledge  so  that  he  will  not  be  wholly 
at  a  loss  in  undertaking  any  duties  that  may  fall  to  his  lot. 
It  implies  that  there  is  no  better  method  than  to  devote  the 
first  four  years  of  a  young  man's  professional  study  to  acquir- 
ing a  sound  general  knowledge  of  the  theory  and  broad  prac- 
tice of  all  the  main  branches  of  his  profession  instead  of  devot- 
ing particular  attention  to  special  and  detail  work.  The  diffi- 
culty with  many  of  our  engineering  schools,  it  may  be  added, 
is  that  they  attempt  to  combine  three  different  courses,  each  of 
which  in  turn  is  sacrificed  to  the  others.  In  Europe  in  some 
cases  these  are  differentiated  into  engineering,  industrial  and 
manual  training  schools.  Some  of  our  technical  schools  par- 
take more  of  the  character  of  the  French  industrial  schools, 
a  graduate  of  which  does  not  expect  to  become  anything 
higher  than  a  superintendent  of  a  manufactory  or  plant,  or 
an  "expert"  in  his  line  of  training. 


ihat  the  usual  objections  urged  against  municipalities  cii- 
Lcnng  uiLu  uic:  uuauieaa  oi  supplying  watci,  gaa  or  eicc- 
uiciiy  ao  noL  <ippiy  tu  puuac  uvviiciamp  oi  eiectric  conauiu 
and  subways  is  becoming  to  uc  recognized.  Kecentiy  Uie 
i^ambridge,  Mass.,  iJoard  ox  r\.idermen  icqucsted  Uit  mayor  to 
peution  lor  sucu  legisiaiion  as  win  enauic  ciues  and  towns  lo 
construct  and  maintain  conduits  and  manuoics  in  uieir  respec- 
tive streets,  lor  tne  purpose  oi  carr) mg  wires  and  cables  loi 
tne  traubiiiission  oi  electricity]  that  tne  companies  and  ui- 
aiviuuais  now  maintaining  overhead  wires  and  cables  be  re- 
quired to  place  their  wires  and  cables  in  the  conduits  bmlt 
by  the  city  or  town,  and  remove  tiieir  overnead  construcuon 
in  all  streets  provided  with  conduits,  and  tfiat  such  com- 
panies and  individuals  shall  pay  to  the  city  or  town  a  rental 
tnat  will  insure  not  less  than  lo  per  cenL  upon  Uae  amount 
invested  in  the  conduits.  The  question  thus  broached  is 
aside  from  an;-  advanced  views  in  regard  to  the  extent  to 
which  municipalities  may  extend  tlieir  functions  and  rather 
one  as  to  wnether  electnc  companies  should  be  compelled 
to  submit  themselves  to  the  mercy  of  a  private  monopoly 
when  tney  are  required  by  the  public  to  adopt  a  certain 
metnod  oi  installing  their  wires,  it  would,  on  the  otner 
hand,  seem  to  be  tne  duty  of  cities  to  provide  equal  and 
untrammeled  facilities  for  those  whom  they  compel  to  adopt 
this  means  of  electrical  distribution — a  duty  which  cannot 
be  properly  discharged  by  an  intermediary  whose  object  is 
not  accommodation  but  proht.  I'he  principle  at  stake  is 
more  nearly  aivin  to  tnai  involved  in  tne  maintenance  ot 
public  highways,  and  in  its  application  there  seems  to  be  no 
reason  tor  introducing  the  element  of  private  monopoly, 
ihe  conditions  are  not  the  same  as  those  concerned  in  the 
ownership  of  city  lighting  plants  for  several  reasons.  In 
the  latter  case  ic  is  the  question  of  the  supply  of  a  com- 
modity, and  the  continuous  operation  of  a  manufacturing 
plant,  which  may  result  in  abuses  if  in  the  hands  of  a  mu- 
nicipality. Better  service  may  be  given  through  private 
ownership,  and  in  case  of  inefticiency  the  entire  pubhc  is  af- 
fected and  has  the  power  to  at  once  apply  the  remedy.  On 
the  other  hand,  a  conduit  is  a  structure,  and  when  once  laid 
requires  little  or  no  attention.  The  contract  is  a  forced  one 
as  far  as  the  users  are  concerned,  while  in  an  electric  lighting 
monopoly  the  consumer  can  order  out  his  lights  and  a  com- 
bination of  consumers  can  force  reasonable  treatment  in 
the  one  case  the  parties  directly  aftected  are  only  the  con- 
duit monopoly  and  the  electrical  company  or  companies  com- 
pelled to  use  the  conduits,  with  only  the  politicians  or  the 
uncertainties  of  legal  technicalities  to  protect  the  latter,  while 
in  the  other  the  entire  public  serves  as  a  check  against  unfair 
treatment.  In  other  words,  there  is  a  decided  difference  be- 
tween a  monopoly  to  which  the  public  willingly  submits  it- 
self and  over  which  it  retains  practical  control,  and  one 
which  it  accords  to  a  second  part"  to  be  exercised  by  the 
latter  over  a  third  party.  It  may  be  said  that  the  rights  of 
the  users  of  conduits  will  be  dehned  by  law  and  may  be  en- 
forced by  them  whether  the  owner  is  a  private  company  or  a 
municipality,  but  experience  has  shown  that  while  in  the 
former  case  technicalities  of  law  and  a  "pull"  may  intervene, 
in  the  latter  public  opinion  will  tend  to  force  equitable  treat- 
ment aside  from  technicalities.  It  thus  seems  to  be  entirely 
to  the  interest  of  electric  light  and  power  companies  to  have 
the  ownership  of  electrical  conduits  and  subways  vested  in 
the  public  and  not  in  a  private  monopoly,  and  it  is  to  the 
interest  of  the  public  itself  to  retain  the  control  of  its  streets, 
and  besides  earn  the  continuous  profit  that  other^vise  it 
would  donate  to  private  individuals,  whose  only  considerable 
active  function  would  not  extend  beyond  the  period  of  in- 
stallation. 
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JaXUARY  6,    1894. 


Chan;ie5   in    the   General    Klectric  Company 


The  General  Electric  Company  has  announced  that  it  ha> 
been  definitely  decided  at  a  meeting  of  the  Executive  Com- 
mittee of  the  Board  of  Directors  to  make  the  Schenectady 
vvf^rks  the  main  factory  of  the  company,  w  hile  the  Lynn  plant 
will  be  conducterl  as  an  annex  for  the  manufacture  «jf  ^uch 
small  standard  articles  as  are  required  in  large  number>. 
The  New  York  ofifice  and  salesroom  are  to  be  taken  u> 
Schenectady,  which  will  be  made  the  general  headcjuarters  ai 
the  company.  '*S*ew  buildings  have  recently  been  completed, 
and,  as  fast  as  required,  the  force  will  be  increased,  and  the 
works,  it  is  stated,  soon  again  run  on  full  time.  The  lamp 
works  will  remain  at  Harrison,  X.  J.,  and  the  Eastern  ]3is- 
trict  headquarters  at  44  Broad  street,  New  York,  where 
ufifices  will  also  be  retained  by  the  directors  and  general 
officers. 


ThoujchtA  on  Cu.smical  Electricity. 

IJ\      J'kOK,     Kl.mt      IHoMMtN. 

I'rof.  Thonison  prefaced  his  remarks  by  stating  that  Ik 
had  attempted  to  apply  known  principles  to  condition^  »'i 
the  heavenly  bodies  and  that  he  thought  there  was  mucli 
to  learn  in  this  field. 

Beginning  with  the  consideration  that  as  we  rise  from  the 
earth's  surface  to  different  altitudes  there  api)ears  to  be  a 
gradual  increase  of  potential  with  respect  to  the  ground, 
such  that  at  a  thousand  feet,  as  at  the  top  of  the  Eiffel 
tower,  there  may  be  10,000  volts  difference  between  the  air 
at  the  top  and  tiie  surface,  he  assumed  that  this  difference 
might  increase  as  we  reach  liigli  altitudes,  and  that  at  jc 
or  30  miles  the  potential  difference  might  amount  to  a 
million  volts  more  or  less.  This  would  seem  to  indicate  tin- 
possession  oi  a  positive  charge  by  the  higher  layers  of  the 
atmosphere.  He  stated,  however,  that  it  had  not  yet  bee.i 
proven  that  a  pure  gas  could  carry  a  charge  of  electricity 
and  instanced  the  case  of  a  drop  of  water  suspended  in  the 
air  and  charged  to  a  certain  i>otential.  If  the  air  were  dry 
and  the  drop  evapc^rated  the  potential  would  rise  gradually 
until  when  it  was  entirely  evaporated  the  jjotential  would 
be  infinite.  This  consideration  would  "be  baserl  on  the  fact, 
if  it  be  a  fact,  that  litpiids  in  evapijrating  (1<  1  in  it  jKirt  u  itli  their 
electricity.  The  increa.scd  potential  of  the  <lrop,  however, 
might  have  other  effects,  such  as  the  repulsion  of  its  i)article- 
aiid  its  ilivision  into  an  extremely  comminuted  slat*.. 

After  stating  the  nature  of  the  electrical  charge  as  de 
pendent  upt»n  capacity  and  potential  he  showc<l  that  when- 
ever the  capacity  is  diminished  the  potential,  with  a  given 
amoimt  of  electricity,  rises  and  vici-  versa,  but  went  on  to 
state  that  attraction  and  repulsion,  and  other  phenomena 
could  be  explained  by  the  general  tendency  of  all  bodies  10 
increased  capacity.  He  atkluced  considerations  going  to 
show  that  there  was  a  relative  repulsi<jn  between  charge- 
of  electricity  besides  the  attracti  m  between  o|)posite  charges, 
and  that,  therefore,  the  lines  of  electrostatic  stress  would 
agree  with  tho.sc  of  magnetism  in  their  tendency  t«t  shorten 
and  also  to  spread  laterally. 

lie  then  took  up  the  <|uestion  as  to  whether  a  perfici 
vacuimi  is  or  is  not  a  conductor  of  electricity,  and  broug't 
forward  the  results  of  recent  investigations  as  showing  ih:\\ 
an  excellent  vacumn  is  iK.t  a  conductor,  but,  on  the  other 
hand,  is  the  most  perfect  insulator,  laking  this  in  con- 
nection with  tlic  fact  that  dense  air  is  a  good  insulator,  that 
rarefied  gas  is  a  fair  conductor,  and  that  the  solid  body  oi 
the  earth  is  a  conductor,  he  compared  the  earth  to  a  hug< 
condenser  possessing  a  positive  charge  in  the  outer  layers, 
while  the  earth  itself  might  be  less  positive  or  negatives. 
Using  the  results  of  IVof.  Rowland's  w<irks  on  the  move 
mcnt  of  a  charged  body  giving  rise  tQ  magnetism  and  prin- 
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ciple  of  an  air  condenser,  he  put  forward  the  idea  that  the 
eartli  being  a  huge  rotating  condenser  with  the  positive 
cnarge  in  tne  upper  layers  of  tlie  atmosphere  and  the  nega- 
tive charge  at  tlie  ground,  it  would  necessarily  follow  tnat 
magnetism  could  be  developed  in  the  region  between  this 
upper  la}  er  and  the  earth  by  the  rotation  of  these  charges. 

He  tnen  traced  the  actual  direction  of  the  magnetism 
which  would  be  produced,  finding  that  the  direction  was  the 
proper  one  to  accord  with  facts,  and  that  the  compass  needle 
mdicates  the  direction.  He  mentioned  that  tlie  idea  had 
come  to  him  that  possibly  thunder  storms  were  in  a  measure 
due  to  flaws  in  the  dense  air  as  a  dielectric,  and  explained  in 
detail,  somew  hat,  his  thoughts  on  this  subject.  He  drew  at- 
tenti«jn  to  the  consequences  which  would  follow  the  posses 
sion  by  a  mass  of  nebulous  gas  of  a  charge  of  electricicy; 
this,  if  insulated  in  space,  would,  as  its  volume  diminished  by 
the  radiation  of  heat  and  condensation,  gradually  increase  in 
l»otential  however  small  the  charge  originally  possessed. 
The  sun  might,  therefore,  be  a  charged  body  having  a  rela- 
ti\el\  high  potential,  which  potential  would  undergo  eleva- 
tion on  further  condensation.  He  put  forward,  as  a  thought 
Ml  this  >ubject,  that  a  possible  explanation  of  the  solar 
periods  as  due  to  electrical  states;  the  sun  reaching  a  cer- 
tain potential  by  the  repulsion  of  small  electrified  particles 
loses  that  potential  by  the  passing  of  the  coronal  stream, 
and  not  only  a  part  of  the  charge  which  it  possessed,  but 
a' so  a  considerable  amount  of  the  charged  material  which 
might  be  encountered  by  the  earth  in  its  movement  around 
the  sun.  ami  so  give  rise  to  an  auroral  display. 

He  concluded  the  lecture  by  stating  that  it  was  possible, 
in  his  opinion,  that  temporary  stars,  that  is,  stars  becoming 
visible  and  then  fading  away,  might  tlierefore  be  explained 
on  an  electrical  hypothesis,  viz.,  that  charged  bodies  possess- 
ing a  difference  of  electrical  potential  when  they  approach 
near  enough  might  exchange  electricity  between  themselves 
on  the  grandest  scale,  giving  rise  to  a  uniformity  of  charge 
oil  their  leaving  each  other;  that  this  would  naturally  be  done 
in  a  vast  display,  which  would  only  last  for  a  moment  of 
time. 


noonli^ht  Tables  for  January,  1894. 


Herewith  we  give  Mr.  H.  W.  IVunds  tables  of  lighting 
hours  for  the  month  of  January  un<ler  his  modified  form 
of  moonlight  schedule. 
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Electricity   in   the   Far  East. 


BY    W.  STUART-SMITH. 

HE  willingness  of  the  Japan- 
ese to  adopt,  without  reserve, 
a  civilization  totally  different 
in  character  from  that  under 
which  they  had  previously 
lived  is  one  of  their  most 
striking  characteristics. 
While  they  are  very  con- 
servative in  many  ways,  the} 
are  the  most  liberal  people  in 
the  world  in  others.  Twice 
in  their  history  they  have  ex- 
perienced a  complete  change 
uf  front,  and  adopted  a  for- 
eign civilization.  The  first 
time  was  many  centuries 
ago  when  Chinese  civiliza- 
tion, with  its  literature, 
manufactures  and  science, 
was  found  to  be  better  than  their  own,  and  its  adoption 
raised  them  from  a  state  of  barbarism  to  one  of  com- 
paratively high  civilization;  and  now,  in  these  last  few 
decades,  the  new  civilization  of  the  West  has  been  adopted 
to  a  degree  that  must  astonish  any  one  who  has  a  thorough 
understanding  of  the  magnitude  of  the  change  that  has 
taken  place.  To  a  traveler  spending  but  a  few  days  in  the 
country,  and  in  that  time  going  into  some  part  immediately 
outside  of  the  treaty  ports,  it  may  seem  that  the  civilization 
is  still  that  of  the  Far  East,  and  that  it  has  but  little  in 
common  with  the  West,  but  to  one  who  has  had  the  good 
fortune  to  spend  a  few  years  in  the  country,  the  extent  of  the 
movement   is   apparent. 

In  no  way  is  this  change  made  more  evident  than  in  the 
hold  which  electricity  has  taken  in  the  past  five  years. 

The  telegraph,  of  course,  has  been  in  use  since  soon  after 
the  opening  of  the  country  and  now  extends  to  all  parts  of 
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the  Empire.  When  it  was  first  established  there  were  many 
amusing  occurrences,  due  to  the  inability  of  the  people  to 
understand  how  the  message  was  sent  over  the  wire.  The 
writer's  first  visit  to  Japan  was  early  in  1886,  and  one  day  he 
was,  with  a  guide,  walking  over  a  remote  mountain  road 
along  which  passed  a  telegraph  line.  A  countryman  was 
met  who  had  seated  himself  by  the  roadside  and  was  intently 
watching  the  wire.  His  gaze  was  so  fixed  that  the  guide  asked 
what  he  was  doing,  and  he  replied  that  he  was  waiting  to  see  a 


message  go  along  the  wire,  that  he  had  watched  many  times 
bince  it  was  put  up,  but  had  never  been  able  to  see  any- 
thing. The  road  on  which  this  incident  occurred  is  that 
leading  from  Utsonomiya  to  Nikko.  At  Nikko,  about  40a 
}  ears  ago,  lyeyasu,  the  first  shogun  of  the  Tokugawa  fam- 
ily, was  hard  pressed  by  his  enemies,  who  had  beaten  him  in 
battle.  A  mountain  stream  much  swollen  by  heavy  rains 
barred  his  further  progress  and  he  was  in  danger  of  being 
captured,  when  an  angel  appeared  and  assisted  him  and  his 
followers  across  the  stream.  His  enemies  could  not  cross 
and  he  escaped,  and  soon  after  utterly  crushed  t>em.  As  a  re- 
membrance of  the  divine  assistance  given  him,  he  determined 
to  build  the  most  magnificent  temples  in  Japan  upon  the  site 
of  his  escape,  and  the  result  of  this  decision  was  the  world- 
renowned  Nikko  temples.     At  the  place  where  he  was  as- 
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sisted  across  the  stream  a  sacred  bridge  was  built  over  which 
only  the  Emperor  is  allowed  to  pass,  and  the  high  priest  once 
;i  year.  The  daimios  contributed  money  lavishly  for  the 
temples,  and  when  they  were  finished  one  daimio  who  had 
plenty  of  land  and  men  but  little  money,  said  he  had  not 
l:)een  able  to  contribute  toward  building  the  temples,  but 
would  send  men  to  build  a  road  by  which  they  could  be 
reached.  The  result  was  the  road  twenty  miles  long,  be- 
tween Utsunomiya  and  Nikko.  Before  the  march  of  modem 
progress  broke  in  upon  it  it  was  a  far  finer  monument  than 
the  temples  themselves.  These  trees  shown  used  to  extend 
the  whole  distance,  except  where  broken  here  and  there  by 
a  village,  but  now  the  railroad  has  been  built  to  Nikko  and 
cuts  the  road  in  many  places,  destroying  its  beauty.  One  of 
the  earliest  telegraph  lines,  extending  into  the  interior,  was 
built  along  this  road. 

This  incident  was,  perhaps,  no  more  amusing  than  the  re- 
ception of  the  telephone  in  Rio  Janeiro.  The  writer  was  in 
that  city  when  the  exchange  was  being  smarted  and  consid- 
erable opposition  was  shown,  as  the  people  supposed  nothing 
but  English  could  be  spoken  and  m  order  to  be  able  to  use 
it  they  must  learn  that  language. 

The  telephone  is  not  in  general  use,  but  there  are  some 
good  exchanges,  the  best  being  in  Yokohama  and  Tokio. 
These  two  cities  are  conected  by  telephone,  the  distance 
being  about  twenty  miles.  All  telegraph  and  telephone  lines 
are  owned  by  the  government,  and  so  far  this  fact  has  in- 
terfered with  the  building  of  electric  railways,  permission 
having  been  refused  for  any  roads  with  rail  return. 

Electric  lighting  is  exceedingly  popular  and  several  cities 
are  supplied  from  central  stations  and  there  are  many  private 
plants  in  mills  and  factories. 

Of  all  the  electrical  plants  in  Japan,  by  far  the  most  inter- 
esting is  the  power  plant  of  the  Kyoto  Canal  Company,  or. 
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as  11  is  called,  the  Sui-Ki-Jiniusho.  This  was  built  by  tne 
government  for  the  purpose  of  giving  a  new  lease  of  life 
to  a  dying  city. 

For  six  or  seven  hundred  }  ears  Kyoto  was  the  residence 
of  the  Mikado  or  Emperor,  and  the  name  is  made  up  of  words 
signifying  the  "place  of  residence  of  the  king."  In  the  pres- 
ent capital,  Tokyo,  the  same  words  are  used  and  the  signifi- 
cance is  the  same.  From  a  small  town  Kyoto  grew  to  be  a 
city  of  perhaps  400,000  people,  but  when  the  great  revolution 
which  overthrew  the  power  of  the  Tycoon  or  Shogun  was 
ended  and  the  -Mikado  restored  to  his  proper  power,  it  was 
tlxjught  advisable  to  move  the  capital  to  Yedo  (Tokyo)  and 
continue  the  seat  of  government  where  it  had  been  in  fact 
for  more  than  three  hundred  years.  The  effect  was  at  once 
seen  in  the  decrease  of  the  population  of  Kyoto.  When  the 
Japanese  began  to  manufacture  on  a  considerable  scale  it 
was  seen  that  Kyoto  might  be  kept  from  falling  into  decay 
if  it  could  b^  converted  into  a  manufacturing  city.  Lake 
Biwa  is  about  six  miles  from  the  suburbs  of  the  city  and  is 
sei)arated  from  it  by  a  range  of  hills  called  Xagarayama  and 
a  smaller  range  called  lliiio-oka-Yama.  Through  the  city 
runs  the  waterway,  Kamogawa,  allowing  boats  to  pass  from 
Kyoto  to  tidewater  in  Osaka  Bay.  Lake  Biwa  is  about  150 
feet  above  the  Kamogawa  in  Kyoto,  and  as  this  lake  is  by 
far  the  largest  in  Japan,  being  about  500  sc|uare  tnilcs  anta 
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and  having  a  large  contiguous  agricultural  territory,  it  ha-* 
long  been  desired  to  connect  it  with  the  Kamogawa,  the  first 
record  of  such  a  prop(JsiHon  being  dated  in  the  twelftli  cen- 
tury. 

Lake  Biwa  is  so  named  bccau:sc  it  has  the  shape  of  a 
"biwa"  or  Japanese  harp.  About  300  miles  from  it  is  the 
highest  mountain  in  Japan,  the  peerless  l-ujiama,  13,000  feel 
liigl)  and  the  most  sacred  mountain  in  Japan,  where  all  vol 
(.anoes  are  worshiped  as  being  the  homes  of  dragons.  Tra 
iliiion  has  it  that  about  the  beginning  of  the  Christian  era 
this  mountain  was  thrown  up  from  the  level  plain  in  one 
night,  and  that  at  the  same  time  the  ground  subsided  over  -i 
\ast  extent  of  territory  and  that  the  depression  thus  formeil 
tilled  with  water  ;uul  became  Lake  Biwa. 

About  1882  or  1883  Mr.  S.  Tanabe,  then  a  student  in  the 
Fngineering  College  of  the  Imperial  University,  took  as  tiic 
subject  of  his  graduating  thesis  the  construction  <»f  a  canal 
from  Like  B.iwa  to  Kyoto.  He  proposed  that  the  canal 
shoultl  have  sullicient  depth  and  width  to  float  the  boats 
found  on  I^ke  Biwa  and  fall  enough  to  earn*  sufficient 
water  for  power  purrjoses  in  the  suburbs  of  Kyoto,  to  fur- 
nish water  by  a  branch  canal  for  irrigation,  and  t«' 
>\ipply  the  city  with  water  tmder  a  good  pressure  for 
fire  and  sanitary  purposes.  The  matter  was  ably  prescntcl 
and  at  an  opportune  time,  as  it  was  necessary  that  something 
be  done  for  the  relief  of  Kyoto.     The  result  was  that  the  pn>- 


jcct  was  taken  into  serious  consideration  by  the  "powers 
mat  be,  and  it  was  final!}  decided  to  carry  out  tiie  work  as 
outlined  by  Mr.  lanabe,  and  as  he  had  presented  tlie  matter 
in  such  an  able  manner  he  was  appomted  engineer-in-chict 
oi  the  underiakmg,  a  very  responsible  position  for  a  young 
man  just  graduated.  The  work  was  carried  out  so  success- 
fully tliat  -\ir.  Tanabe  now  stands  in  tlie  first  rank  of  Jap- 
anese engineers.  He  is  at  present  professor  of  engineering 
in  the  Imperial  University. 

it  has  been  stated  in  anicles  relating  to  tins  plant  that  l\lr. 
lanabe  had  lost  his  right  liand  and  was  obliged  to  make  all 
plans,  etc.,  with  his  left  This  is  happily  an  error,  as  he  has 
only  lost  one  finger  of  his  right  hand,  though  at  tlie  time 
he  niadc  the  plans  he  was  suffering  with  rheumatism  and  ius 
right  hand  was  out  of  commission,  so  he  did  make  the  draw- 
ings with  his  left 

The  estimated  cost  was  1,250,000  yen,  but,  as  usual,  this 
estimate  was  exceeded,  and  1,600,000  yen  was  expended. 
Uf  this  about  one-third  was  an  imperial  gift,  one-fourth  was 
a  grant  from  the  central  government,  and  tlie  remainder 
was  raised  by  taxes  oi  one  kind  or  another  on  the  city  of 
Kyoto;  these  taxes  were  largely  in  tne  lorm  of  trade  and 
land  taxes.  The  work  was  done  under  the  auspices  of  the 
citv  government,  and  during  the  construction  the  cit>-  as- 
sembly and  governor  fixed  the  amount  to  be  spent  for  the 
coming  year,  basing  their  estimates  on  the  expenditures  of 
the  past  year. 

Work  was  begun  in  March,  1885,  and  the  canal  was  com- 
pleted in  April,  1890.  The  entire  lengtli  is  6  7-8  miles, 
divided  into  two  sections — the  longest  being  51-4  miles,  and 
extending  from  Lake  Biwa  through  the  hills  to  the  suburbs, 
and  the  other,  i  5-8  miles  long,  extending  from  the  suburbs 
into  the  centre  of  the  citV.  Between  these  two  sections  is 
a  fall  of  12c  feet.  The  first  intention  was  to  overcome  this 
by  means  of  locks,  but  the  plan  was  changed  and  an  inclined 
plane  railroatl  built  having  a  total  length  of  1,800  feet  antl 
a  grade  of  i  in  15.  A  cable  is  used  with  a  cradle  car  at 
each  end  and  the  first  intention  was  to  drive  it  by  power  ob- 
tained from  a  waterwheel  placed  at  the  foot 

At  the  time  the  canal  was  projected,  electric  power  had 
not  taken  a  prominent  place,  and  the  idea  was  to  have  mills 
and  factories  located  about  the  foot  of  the  incline  and  obtain 
power  by  means  of  wheels  run  by  water  piped  from  the 
canal  above.  Provision  was  made  for  about  2,000  li.  p.  on 
the  wheels.  Before  the  canal  was  completed,  however,  elec- 
tric power  transmission  came  strongly  to  the  front,  and  in 
1SS8  Mr.  S.  Tanabe  and  Mr.  B.  Takagi,  one  of  the  assist- 
ant engineers,  came  to  America  to  study  tlie  question,  and 
after  considerable  time  spent  in  making  observations  and  in 
consultation  they  returned  to  Japan.  The  result  of  their 
report  was  a  determination  to  abandon  the  idea  of  locating 
mills,  etc.,  around  the  incline.  The  llexibility  of  electric 
transmission,  in  virtue  of  which  power  can  easily  be  sent  to 
mills  and  factories  located  in  remote  parts  of  the  cit>',  made 
it  possible  to  more  fully  carry  out  the  puqKise  for  which  the 
w<  »rk  was  imdcrtakcn. 

Where  the  canal  begins  the  lake  is  shallow,  and  the  intake 
was  formed  by  reclamations  extending  about  1,000  feet  into 
the  lake.  Still  water  is  insured  by  a  breakwater,  the  material 
for  this  lake  work  being  debris  from  the  tunnels,  etc. 

The  first  stretch  of  open  canal  extends  from  the  lakeside 
ab«^tit  Txx)  yard,  to  the  Xagarayaina  range  and  is  in  section 
28,  10  feet  wide  and  5  feet  «leep.  At. the  lake  side  a  regulat- 
ing lock  and  sluice  gate  are  provided,  by  which  the  flow  is 
kept  constant  at  300  cubic  feet  per  second. 

The  fir<;t  tunnel  through  the  Xagarayama  range,  a  view  of 
the  entrance  to  which  is  given  herewith,  is  the  longest 
in  Japan.  2.680  yards.  It  is  horse-^hoe  in  section,  16  feet 
wide  by  14  feet  high,  with  a  depth  of  water  of  6  feet. 
It  is  cut  through  slate,  homstone,  sandstone  and   quartz- 
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porphyry  and  is  lined  throughout  with  masonry  and  brick- 
work. From  this  first  tunnel  there  is  an  open  stretch  of 
canal  4,837  yards  long,  partly  in  cutting  but  mostly  along 
the  hillsides,  with  an  outer  built-up  bank  in  many  places. 
From  the  end  of  this  stretch,  tunnels  Nos.  2  and  3,  137  yards 
and  934  yards  respectively,  lead  the  canal  through  the 
Hino-oka-yama  range  to  the  incline  and  site  of  the  power- 
house for  running  the  cable. 

At  this  point  the  canal  branches,  and  one-sixth  of  the 
total  water  supply  is  carried  northward  through  a  small 
canal,  a  total  distance  of  5  1-4  miles.  This  part  is  of  no  in- 
terest from  an  electrical  point  of  view,  as  the  water  is  used 
solely  for  irrigating  purposes.  It  winds  along  the  hillsides, 
and  in  one  place  crosses  the  valley  of  the  Imperial  Tombs 
in  an  aqueduct  of  fourteen  arches.     This  branch  takes  50 


motor  as  being  easier  to  handle. 

As  it  was  not  convenient  to  locate  the  power  house  at  the 
very  foot  of  the  incline,  and  thus  be  able  to  utilize  the  entire 
fall,  the  ground  was  leveled  about  400  feet  from  the  foot 
and  a  deep  pit  was  dug  in  which  the  power  house  is  builL 
By  this  means  the  tail  race  was  brought  nearly  to  the 
lower  canal  level. 

When  fully  completed  the  station  is  designed  to  hold  twenty 
8-foot  Pelton  wheels,  each  giving  120  h.  p.  under  an 
effective  head  of  100  feet,  after  allowing  for  loss  of  head 
by  friction,  etc.,  but  at  present  the  station  building  occupies 
but  little  more  than  one-half  the  pit,  the  intention  being  to 
extend  it  as  occasion  demands.  Two  pipes,  each  36  inches 
diameter,  lead  the  water  to  the  wheels  from  the  canal  above, 
these  being  sufficient  to  furnish  power  for  all  the  wheels  that 
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cubic  feet  per  second,  leaving  250  cubic  feet  for  power  pur- 
poses. 

Boats  are  hauled  up  and  down  the  incline,  being  loaded 
on  to  the  cradle  cars  at  the  ends  of  the  cable.  At  the  top  of 
the  main  incline  is  a  short  reverse  one  of  the  same  grade, 
I  in  15,  down  which  the  car  descends  into  the  water  until  a 
boat  can  be  floated  on,  while  at  the  bottom  the  main  in- 
cline leads  far  enough  into  the  lower  canal  to  float  the  boat 
ofif. 

It  was  first  proposed  to  locate  a  reversible  Pelton  wheel 
at  the  bottom  of  the  incline  to  drive  the  cable  drum,  but 
when  the  change  to  electricity  as  a  motive  power  was  decided 
upon  the  power  house  was  located  at  the  head  of  the  incline, 
and  it  is  now  run  by  a  50-h.  p.  Sprague  automatic  motor. 
When  first  started,  the  motor  ran  the  same  way  all  the  time, 
and  the  drum  was  fitted  with  a  reversing  clutch  and  gear,  but 
later  carbon  brushes  and  a  reversing  switch  were  fitted  to  the 


can  be  placed  in  the  present  building.  When  the  station  is 
complete  there  will  be  four  such  pipe=;.  From  the  canal  to 
the  pit  one  pipe  is  cast  iron  of  English  make,  1,307  feet  in 
length ;  the  other  is  wrought  iron  of  Japanese  manufacture, 
1,511  feet  in  length.  The  remaining  two  will  be  of  Jap- 
anese make.  In  the  pit  and  the  building  both  pipes  are  of 
wrought  iron. 

A  view  given  shows  the  unoccupied  portion  of  the  pit 
with  the  tail  race  and  main  pipes,  and  one  end  of  the 
incline  and  the  power  house  for  working  the  cable.  The 
one  above  it  depicts  the  head  of  the  incline,  showing  the  re- 
verse incline  and  the  car  about  to  descend  into  the  water  to 
receive  a  boat.  The  view  to  the  left  of  this  shows  the  bot- 
tom of  the  main  incline,  while  the  one  below  it  gives  a  view  of 
the  cradle  car  employed. 

(To  be  continued.) 
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BY   HARRIS  J.  RYAN. 

UKliNO  Uie  past  leu  >cara  tlicrc 
nave  been  extensive  develop- 
ments in  tlie  Use  ui  tlie  electric 
current  ior  tlie  transniissiun  oi 
energy  lor  hgliting  and  power 
purpuseb.  Une  ot  the  lirnda 
mental  requirements  lor  suc- 
cess in  the  vside  extension  ol 
tJiese  uses  kjX  the  electric  current 
consists  ui  the  use  ui  limited 
amounts  of  copper  in  the  con- 
ductors. To  meet  this  require- 
ment it  has  been  necessary  to 
adopt  methods  that  enable  elec- 
tric currents  to  be  used  that  are 
transmitted  at  high  pressures.  Energy  developed  in  the 
form  of  the  alternating  current  is  best  suited  for  transmission 
over  great  distances  because  of  the  simplicity  of  t!ie  trans- 
forming apparatus,  by  means  of  which  the  proportions  oi 
current  and  pressure  are  arranged  at  any  position  in  the 
working  system  to  suit  the  requirements  of  transmission 
and  utiliz^ition. 

Tiie  fundamental  phenomena  oi  practical  importance  in 
alternate  current  working  result,  from  the  electromotive 
forces  produced  in  closed  circuits  in  which  the  currents 
vary  from  instant  to  instaiiL  Alternating  currents  cause 
corresponding  alternating  magnetizations  that,  in  turn, 
cause  the  above  electromotive  forces.  We  also  have  electro- 
motive forces  produced  by  alternating  currents  in  circuits 
possessing  capacity  through  electrostatic  processes,  iiie 
pressure  between  the  terminals  of  a  condenser  is  proportional 
to  tlie  quantity  of  electricity  stored  in  such  condenser  at 
any  instant  An  alternating  current  set  up  through  a  con- 
denser gives  rise  to  rales  of  change  of  the  condenser  chargj 
that  are  proportional  to  the  amounts  of  current  at  ditlcrcnt 
instants,  thus  producing  alternating  differences  of  pressure, 
or  electromotive  forces.  All  alternate  current  actions  an* 
produced  and  regulated  intelligently  through  a  thorough  un- 
derstanding of  the  {luaiililative  nature  of  these  two  classes 
of  phenomena.  Attention  will  be  given  to  them,  as  the. 
are  the  elements  of  alternate  current  working. 

Wc  will  first  study  the  quantitative  nature  of  the  alternat 
ing  magnetizations  that  are  necessary  for  the  production 
of  typical   forms  of  alternating  electromotive  forces.     Tlu- 
first  of  this  scries  of  electromotive  forces  is  given  in  Fig.  i. 
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ihis  i.>>  the  loiiu  iiuii  is  ohtainctl  in  a  circuit  by  the  periodic 
reversal  of  the  direction  of  some  source  of  constant  li.  M.  V. 
llic  figure  illustrates  the  case  in  which  these  reversals  ol 
an  E.  M.  1".  of  one  volt  occur  every  half  second.  For  every 
second  wc  have  an  application  of  the  E.  M.  F.  in  each  of 
two  possible  diroctiojis,  or  the  prodiicti<in  of  a  complete 
cycle  or  period  of  variation  of  I*-.  M.  !•".  This  cycle  of  vari.i 
tion  ends  as  it  began,  by  making  a  change  of  the  E.  M.  F. 
in  the  upward  or  positive  direction,  as  indicated  in  the  dia- 
gram. In  Fig.  2  the  laminated  iron  ring  is  wound  with  a 
luitnbcr  of  turns  T.  This  coil  T  is  subjected  to  an  alternat- 
ing E.  M.  F.  of  the  form  represented  in  Fig.  i.     The  con- 


ductor from  wiiich  the  turns  on  Uie  ring  are  formed  is  con;- 
paratively  large,  so  that  tlie  current  tliat  will  produce  any  de- 
sired degree  oi  magnetization  in  tlie  iron  ring  will  cau.se  a 
the  fail  of  potential  in  the  coil  equals  tlie  impressed  E.  M.  F. 
ble.  Under  these  circumstances  current  will  be  set  up 
through  tlie  winding  in  such  amounts  at  any  given  instant 
as  to  cause  a  magnetization  of  tlie  ring  that  produces  an 
E.  M.  F.  counter  to  the  actuating  or  impressed  E.  M.  F.  At 
all  instants  the  sum  of  the  counter  E.  M.  ¥.  developed  and 
the  fall  of  potential  in  tlie  coil  equals  the  impressed  K,  M.  F. 
just  as  is  the  case  in  tlie  operation  of  a  direct  current  motor. 
The  fall  of  potential  produced  by  the  current  is  small,  conse- 
quently the  counter  E.  M.  F.  is  practically  equal  to  tliat  o; 
the  impressed  E.  M.  F.  at  all  instants.  To  produce  tliis 
E.  M.  F.,  then,  it  is  necessary  that  the  rate  of  change  of  the 
amount  of  magnetism  set  up  in  the  ring  at  each  instant 
shall  numerically  be  equal  to  the  number  of  C.  G.  S. 
volts  of  E.  M.  F.  to  be  developed  in  each  turn  of  wire. 

There  are  io8  units  in  the  practical  volt,  hence  the  rate 
for  any  instant  divided  by  this  number  g^ves  the  E.  M.  F. 
jjruduced  per  tuni  in  ordinary  measure.  In  this  case  an 
E.  M.  F.  is  to  be  developed  per  turn  equal  in  form  to  that 
illustrated  in  Fig.  i.  One  C.  G.  S.  volt  exists  for  one-half 
second  in  one  direction,  and  during  that  time  we  must  have 
the  magnetization  in  the  iron  ring  changing  at  the  rate  '^f 
one  line  per  second.  Since  the  E.  M.  F.  to  be  developed  is  con- 
stant throughout  the  time  of  one-half  second  it  is  necessan* 
that  this  rate  of  change  of  one  line  of  magnetism  per  second 
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must  also  be  constant  throughout  that  lime.  For  any  particu- 
lar iiah  second  tins  rate  ot  ciiange  may  be  accomplished,  a.s 
Illustrated  in  l"ig.  i,  by  cutting  out  ana  cutting  m  umioriuiy 
oiie-lourih  line  ol  magnetism  liom  a  negative  to  a  positive 
direction.  This  wouia  give  a  constant  cnange  of  magnetism 
at  the  rate  of  one  line  per  second  lor  one-liaii  second.  Again 
the  same  rate  of  change  during  one-hall  second  would  liave 
been  accomplished  by  increasing  tlie  magnetism  in  a  positive 
direction  from  zero  to  one-hall  a  line  umioriuly  throughout 
one-half  second  as  indicated  by  Fig.  3.  The  same  result 
would  have  ensued  by  diminishing  the  magnetization  of  one- 
half  line  from  a  negative  direction  as  indicated  in  Fig.  4. 
ior  the  first  case,  i'lg.  1,  the  magnetism  would  be  alternat- 
ing; second  case.  Fig.  3,  pulsating  in  a  positive  direction, 
and  in  the  third  case,  Fig.  4,  pulsating  in  ilie  negative  direc,- 
tioii.  The  last  two  conditions  aie  never  even  partially  rea- 
lized for  more  tlian  a  very  few  alternations.  This  is  due  to 
the  fact  that  Inc  resistance  of  no  electric  circuit  can  be  made 
to  disajipcar.  In  lig.  3  the  full  line  represents  the  change 
of  magnetization  when  the  fall  of  potential  is  neglected  and 
the  counter  E.  M.  F".  is,  therefore,  equal  and  opposite  at  all 
instants  to  the  impressed  E.  M.  F\  Actually  this  is  never 
completely  realized.  To  maintain  magnetization  as  indi- 
cated in  Fig.  3  the  current,  and  therefore  the  fall  of  poten- 
tial in  the  primary,  will  be  positive  at  all  times.  Then  when 
the  impressed  E.  Ai.  F.  is  positive  the  counter  E.  M.  F.  vn\\ 
be  less  by  an  amount  equal  to  the  fall  of  potential  caused 
by  the  current  During  this  time  the  rate  of  change  of  mag- 
netism will  be  less,  and  is  indicated  by  the  dotted  line. 
When  the  impressed  E.  M.  F.  is  negative  the  counter  E.  M. 
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F.  must  be  greater  by  the  amount  of  the  fall  of  potential 
caused  by  the  current.  During  this  time  the  rate  of  change 
of  the  magnetism  must  be  greater  than  that  indicated  by  the 
full  line,  and  the  broken  lipe  is  extended  to  represent  the 
further  actual  path  of  the  magnetization.  It  is  evident  that 
the  magnetic  variation  is  rapidly  changed  from  a  pulsating 
to  an  alternating  form.  A  similar  consideration  for  Fig.  4 
shows  the  same  tendency,  but  from  an  opposite  direction. 
It  may  then  be  stated  positively  that  no  matter  at  what 
point  on  the  E.  M.  F.  curve  the  circuit  is  closed  the  magnetic 
variation  rapidly  loses  all  pulsating  characteristics  and  be- 
comes alternating  after  the  first  few  cycles. 

It  should  be  noted  here  that  the  alternating  magnetization 
passes  through  zero  at  the  instant  when  the  area  of  the  gen- 
erated wave  of  E.  M.  F.  is  bisected.  This  is  due  to  the 
following  facts: 

The  positive  and  negative  maximum  values  of  magnetiza- 
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FIGS.  5  AND  6. 

tion  must  be  equal.  The  area  developed  in  the  E.  M.  F.  card 
between  any  particular  instants  is  numerically  equal  to  the 
change  of  magnetism  that  took  place  during  the  interval. 
This  is  more  clearly  understood  by  reference  to  Fig.  5.  /  is 
a  small  interval  of  time  during  which  the  rate  of  change 
of  magnetism  may  be  considered  to  go  on  at  a  uniform 
rate,  and  the  E.  M,  F.,  E.  therefore,  remains  constant. 
During  this  interval  the  magnetization  has  increased  by  an 
amount  ?«,  as  indicated  in  the  diagram,  w-^/ is  the  rate  of 
increase  of  the  magnetization,  and  is  numerically  equal  to 
the  E.  M.  F. 

m  -^  t  =  E       m  ^=  i  E 

Consequently,  this  increment  of  magnetization  is  equal  to 
the  product  of  the  E.  M.  F.  it  produces  into  the  time  during 
which  the  increment  took  place.  This  product  is  the  area 
of  the  parallelogram  a  b  c  d,  ov  the  area  developed  by  the 
curve  of  E,  M.  F.  during  the  time  /.  It  follows  then  that  the 
entire  area  of  the  E.  M.  F.  diagram  from  any  given  interval 
of  time  is  equal  to  the  sum  of  all  the  increments  of  mag- 
netization that  occurred  to  produce  the  E.  M.  F.  that  existed 
during  that  time.  The  sum  of  these  increments  is  equal  to 
the  total  increase  of  magnetization  that  occurred  during  a 
given  interval.  What  is  true  of  the  increments  is  true  of  the 
decrements  of  magnetization. 

One-half  of  the  area  of  the  E.  M.  F.  diagram  for  one  al- 
ternation must,  therefore,  be  produced  by  the  magnetiza- 
ti(m  coming  to  zero  from  its  maximum  value  in  one  direc- 
tion, and  the  other  half  by  the  iiicrease  of  the  magnetization 
to  its  maximum  value  in  the  other  direction.  What  has 
just  been  said  is  illustrated  in  Fig.  6.  In  this  figure  the 
curve  of  E.  M.  F.  is  taken  from  a  Westinghouse  arc  light 
alternator  at  work  on  a  circuit  of  40  arc  lamps.  The  figure 
is  a  study  of  the  variation  of  magnetism  necessary  to  pro- 


duce the  E.  M,  F.  as  given.  The  line  a  b,  bisecting  the 
area  of  the  E.  M.  F.  diagram  was  located  by  means  of  an  or- 
dinary planimeter.  Then  from  the  point  a,  at  which  the  zero 
of  magnetization  occurs,  the  curve  of  magnetization  was 
extended  by  the  location  of  points  p  p',  etc.  For  example, 
the  point  p  was  located  by  reading  by  means  of  the  plani- 
meter the  area  abed.  This  quantity,  we  have  seen,  :s 
numerically  equal  to  the  value  of  the  magnetization  at  p, 
and  is,  therefore,  properly  located  in  the  diagram,  after  the 
selection  of  a  suitable  vertical  scale.  The  magnetization 
at  the  point  p'  is  equal  to  the  area  a  b  e /,  etc.  In  this  way 
the  complete  curve  on  each  side  of  the  zero  was  determined 
by  the  location  of  a  number  of  points  that  enabled  the  cur\'c 
to  be  drawn.  It  is  to  be  observed  that  although  the  time 
occupied  by  an  alternation  is  one-half  second,  and  the  maxi- 
mum E.  M.  F.  one  C.  G.  S.  volt,  or  the  same  as  in  Fig.  i,  yet 
the  magnetization  needs  to  attain  a  maximum  of  but  .170 
line  in  Fig.  6,  while  it  attains  a  value  of  .25  line  in  Fig.  i. 
This  is  due,  of  course,  to  the  fact  that  in  Fig.  6  the  E.  M.  F. 
is  less  than  one  volt  throughout  the  alternation,  except  for 
one  instant  only.  The  ratio  between  the  maximum  E.  M.  F. 
in  an  alternation  of  a  given  form  per  turn  of  conductor 
to  the  maximum  of  the  magnetization  needed  to  produce  this 
form  of  E.  M.  F.,  is  a  constant  of  the  utmost  imnortance. 
This  ratio  for  the  form  of  E.  M.  F.  curve  in  Fis:.  i  i?' 
i-f-  .  25=4,  and  for  that  in  Fig.  6  is  i-f-  .170=5.88.  The  fol- 
lowing numerical  work  was  done  in  the  study  of  Fig.  6  : 

The  curve  of  E.  M.  F.  -^vas  plotted  on  Camenter's  cross- 
section  paper.  On  this  paper  one  large  division  has  a 
length  of  one  inch.  Maximum  height  of  E.  M.  F.  card, 
3.6  inches,  equals  i  volt. 

Sq.   In. 

Total  area  of  card  by  planimeter 10.7 

Area  at  first  point  to  right  of  blsectlnsr  line  1.35 

Area  at  second  point  to  rlgrht  of  bisecting:  line 2.48 

Area  at  third  point  to  rlprht  of  bisectingr  line 3.58 

Area  at  fourth  point  to  right  of  bisecting  line 4.57 

Area  at  fifth  point  do.  one-half  total  area 5.35 

Area  at  first  point  to  left  of  bisecting  line 1.59 

Area  at  second  point  to  left  of  bisecting  line 3.16 

Area  at  third  point  to  left  of  bisecting  line 4.78 

Area  at  fourth  point  do.  one-half  total  area 5.35 

Inch. 

Length  of  card,  equals  one-half  second 4.4 

Length  of  complete  cycle  equals  one  second 8.8 

A  change  of  magnetization  in  a  circuit  a*-  the  unifonn 

rate  of  one  line  per  second  will  develop  one  C.  G.  S.  volt  per 

turn  of  conductor.     With  the  scale  adopted  in  the  figure 
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tlic  area  elcveloped  per  second  by  a  constant  E.  M.  F.  of  one 
volt  is 

3.r,X  8.8=  31.6  sq.  in. 

By    dividing    each    of    the    areas    determined    above    by 
31.6  \vc  obtain  the  following  magnetizations: 

RIGHT  OF  BISECTING  LINE. 

Magnetization  at  Point  1 042  line. 

Magnetization  at  Point  2 078  line. 

Magnetization  at  Point  3 114  line. 

Magnetization  at  Point  4 145  line. 

Magnetization  at  Point  5 , 170  line. 
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LEFT  OF  BISECTING  LINE.  ccivcr,  dated  Jan.  30,  1877;  3,  the  Blake  transmitter,  dated 

Maenetization  at  Point  1 050  line.  Xov.  29,  1881;  4,  the  Running  transmitter,  dated  Aug,  30, 

Magnetization  at  Point  2 100  line.  jggj    -  ^j^^  BerHner  transmitter,  dated  Nov.  17,  1891;  6,  the 

Magnetization  at  Point  3 152  line.  r- t-       ^               »*        j    *     i   m        -.'    ,o^^ 

Magnetization  at  Point  4 170  line.  Etlison  transmitter,  dated  May  3,  1892. 

These  values  were  used  in  plotting  the  magnetization  When  it  is  certam  that  all  of  these  patents  have  expired  by 
curve  given  in  Fi<^  6  regular  hmitation,  or  otherwise  become  void,  the  field  of 
Fig.  7  is  a  studv  of  a  sine  form  of  E.  M.  F.  curve  to  which  commercial  telephony  is  practically  open  to  the  public, 
a  great  amount  of  practice  conforms  approximateh .  The  'I'l^t  is  to  say,  barring  these  patents,  a  ser^•lceable  trans- 
curve  of  magnetization  was  determined  bv  means  of  a  plani-  ""^ter  and  receiver  may  be  made  sold  and  iised  Ihc  fol- 
metcr  in  precisely  the  same  manner  as' in  Fig.  6.  Upon  lowing  is  a  statement  of  the  condition  of  each  of  the  above 
examination  we  find  it  to  be  a  sine  curve  also,  and  of  the  patents:  (i)  The  original  Bell  patent,  which  is  the  funda 
same  fonn  as  the  E.  M.  F.  curve  that  it  produces.  This  is  '"tntal  patent  covering  all  practical  methods  of  transmitting 
an  cspeciallv  valuable  property,  as  will  be  seen  through  articulate  speech  by  electricity,  expired  by  statutory  limita- 
a  studv  of  'the  performances  of  altcmatc  current  motors.  ^'^n  on  March  7.  1893,  Jt  having  then  been  in  force  its  fu.l 
For  tliis  form  the  ratio  of  the  maximum  E.  M.  F.  to  the  tenn  of  seventeen  years.  (2)  The  Bell  receiver  patent,  which 
maximum  magnetization  is,  *-overs,  in  the  broadest  possible  manner,  an  electro-magnet 

^     - in  combination  with  a  plate  (diaphragm)  of  iron  or  steel,  or 

'^"'-^         ■                            •    ,  c             ■  "^ther  material   capable  of  inductive  action,  which  can   be 

Fig.  8  gives  a  study  of  the  last  of  these  typical  forms  ^t  ^^^^^^^,^  .^^^  vibration  bv  the  movement  of  the  surrounding 

E.  M.  F.  curves.     The  magnetization  was  determined  as  m  ^j^.  ^^  ^^^.  ^^^gnetic  attraction,  will  expire  bv  statutor%-  limita- 

the  preceding  cases.     The   ratio   of   maximum    E.    M.   F.  ^.^^  ^^  Januar^'  30,  1894,  it  having  then  been  in  force  it.« 

to  maximum  magnetization  is,  f^jl,   ^^^^^  ^f  seventeen   years.     (3)  The   Blake  transmitter 

'-^093=  "^-7  patents  are  four  in  number,  and  they  were  issued  Nov.  29, 

A   glance  at  the  various  ratios  just  determined   will  be  1881.     The  first  covers  a  diaphragm  held  against  a  ring  seat 

l>rofitable.     It  takes  approximately  two  and  one-half  times  by  a  spring  pressing  at  its  free  end  against  the  centre  of  one 

the  magnetization  in  Fig.  8  to  produce  the  E.  M.  F.  in  I'ig.  side  of  the  diaphragm.     The  second  covers  an  unimportant 

I.     Bet^vecn  the  limits  of  variation   found  in  [)ractice  this  detail  of  construction.     The  third  covers  an  arrangement  of 

ratio  of  the  extremes  of  requisite  magnetizations  may  vary  springs  to  hold  the  ekjtrode  in  contact,  regardless  of  the 

as  much  as  2.     .'\s  the  curve  of  E.  M.  F.  is  flattened  the  movements  of  the  diaphragm,  and  the  fourth  is  for  a  sp*'- 

rurve  of  magnetization  is  pointed;  and  as  the  former  i<  cial  arrangement  of  weight  for  doing  the  same  thing.     The 

pf)inted  the  latter  is  flattened.     With  the  sine  form  common  British  patent  on  these  inventions  issued  Tanuar\-  20,  1879, 

ground  is  met.  prior  to  the  dates  of  filing  of  the  applications  of  all  the  abov»: 

(Tojje  continued.)  Blake  patents  in  this  countr>'.     Ordinarilv.  under  that  con- 

rhe  TdLphcm7sit^ation.  dition.  the  latter  would  expire  with  the  British  patent,  which 

took  place  Tanuan-  20.  1803.     ("4^  The  Hunning  transmitter 

nv  WILLIAM  A  ROSEN BAUM.  patent,  which  covers  broadly  the  use  of  granular  carbon  in  a 

ME  expiration  of  the  fundamental  loose  state,  as  the  variable  resistance,  would  not  expire  recru- 

tclephone  patent  in  ^Taroh  of  last  larly  until   Aug.    30.    1808,  but  fortunatelv   for  the  public 

vcar  created  considerable  commo-  the  same  invention  was  patented  in  England  in  5^r)tember. 

tion  in  telephone  circles,  although  1S78.  lontr  before  the  application  in  this  countn-  wa<:  filed,  and 

possibly    the   upheaval    was   more  the  United  State"?  patent  therefore  expired  with  the  English 

\         H            among  the  general  public  than  in  on  September  t6.  1802.     CO  The  claims  of  the  Berliner  pat- 

^      J^L          the     American      Bell     Telephone  cnt  are  broadlv  for  the  method  of  producinsT  in  a  circuit 

;i                         Company.     M  anv  rate  the  event  electrical  undulations,  similar  in  form  to  sound  waves,  for 

I                        bromrjit  forth  a  large  number  of  the  purpose  of  vaninjr  the  pressure  between  electrodes  in 

V                      inf|uiries  from  financially  interest-  constant  contact  and. thereby  varving  the  resistance  of  the 

ed     parties    and     exhaustive    and  circuit.     Tn  other  words.  thi<;  patent  covers  the  well  kno\m 

numerous  articles  in   the  various  and  commonly  used  means  Ca  pair  of  electrodes  in  contact) 

joiinial>  loiK-hing  upon  ilu- future  status  of  makers  and  users  for  carr\'inr  out  the  fundameiit.il  method  disclosed  in  the 

of  telephones  as  against  tlie  Hell  (  onipany.  which  has  so  ef-  orijrinal  Bell  patent  of  t8-6      The  :\pplication  for  the  Ber- 

fectually  held  its  moiiopuly  during  the  past  .seventeen  years.  Uncr  patent  wa?  filed  June  4.  1877.  and  did  not  become  a 

It  has  been  impossible  until  r(?cently  to  make  a  definite  patent   until    Nov.    17.    t8ot.     On   its   face,   therefore.  thi« 

statement  of  the  condition  of  the  various  controlling  patents  nntent  t.s  a  practical  continuation  for  another  seventeen  vear« 

because  of  the  absence  of  a  final  constructi(Mi  of  the  statutes  fmm  November.  i8oT.  of  the  monopoly  which  the  Bell  com- 

by  the  Supreme  Court  regarding  the  efTect  of  the  expirati(»n  panv  has  already  «so  long  enioved.     ((^  The  F.«li.<:on  trans- 

of  a  foreign  patent  upon  the  life  of  a  Uiute<l  States  patent  mittcr  patents  are  three  in  number,  and  thev  were  all  is«:iiM 

applied  f(^r  or  issued  subsequent  to  the  issue  of  the  foreign  >Tay  3.  1802     The  application  for  one  of  them  xx-as  filed  in 

patent.     Even    now   the   condition   of  the    Beriiner   patent  Anril.  1877,  and  for  the  other  tAVO  in  Tulv  of  the  same  vear 

and  the  basic  Blake  patent  can  only  be  surmised,  but  the  Tlie  first  is  nnimnortant.  as  it  covers  a  resistance  medium 

circumstances    bearing    upon    these    two    are    such    thai  ron«;i<;ting  of  a  di«:c-Hke  piece  of  plumhaen  in  contact  unth 

their  fate  can  be  foretc^ld  with  a  reasonable  degree  of  cer-  the  dinnhraem.     Tlie  other  two  are  important,  one  covering 

tainty,     I  believe  that  a  brief  statement  setting  forth  the  na-  .^  Hiaphrarm  with  one  or  more  carbon  points  CeVctrodes)  in 

ture  and  scope  of  the  fundamental  patents  and  their  present  mnt.nrt  with  it.  and  the  other  an  electrode  or  point  mounted 

status  would  be  of  interest  and  value  at  the  opening  of  the  on  a  ^nrine.     Ml  three  of  the«;e  patents  are.  however.  voM 

new  year,  which  bids  fair  to  be  a  hvelv  one  in  telephone  h^canse  thev  were  issued  after  the  death  of  a  foreicr„  patent 

circles,  and  I  have  endeavored,  in  what  follows,  to  present  for  the  <ame  invention.     rTTuber  v..  NeUon  >T-^.iufartHring 

the  matter  clearly  and  concisely.  m.  Supreme  Court  derision  of  ATarch  2-,  T8or) 

The  patents  which  are  generally  recognized  as  controlling  As  to  the  condition  of  the  Blake  patents  it  mav  be  r^ 

the  telephone  f  tuatiort-are  tl|e  following:  ^j^.Ved  that  the  applications  unon  which  thev  are  based 

r.  The  original  Bell,  datec.  March  7.  1876:  2,  the  Bell  re-  ^.^^^  divisions   from   other  applications,   all   di.c1o.ing  the 
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same  inventions,  and  the  earliest  of  which  was  filed  January 
3,  1879,  prior  to  the  date  of  the  British  patent.  It  is  there- 
fore maintained  by  the  Bell  company  that  this  early  applica- 
tion renders  Section  4,887  inoperative  against  the  later  patents 
and  they  are  therefore  still  in  force.  A  circuit  court  in  the 
case  of  the  Gramme  Electrical  Company  vs.  Arnoux  and 
Hochhausen  Electrical  Company,  held  that  the  meaning  of 
Section  4,887  "  is  that  the  United  States  patent  shall  expir*,- 
at  the  same  time  with  the  foreign  patent  which  was 
granted  before  the  United  States  patent  was  granted,  and  not 
that  it  shall  expire  at  the  same  time  with  the  foreign  patent 
wliich  was  granted  before  the  application  for  the  United 
State  patent  was  made."  Also,  in  the  case  of  the  Bate  Re- 
frigerator Company  vs.  Gillett,  Judge  Nixon  said  that  he  was 
"at  a  loss  to  understand  what  the  time  of  filing  the  applica- 
tion has  to  do  with  the  matter."  This  position  of  the  Bell 
company  would  therefore  appear  to  be  untenable,  and  I  am 
of  the  opinion  that  it  would  be  safe  to  assume  that  the  Blake 
patents  are  void.  It  is  interesting  to  note  a  matter  which 
apparently  has  heretofore  been  overlooked,  to  wit,  the  fact 
that  the  Blake  application  of  Jan.  3,  1879,  has  not  yet 
resulted  in  a  patent.  What  has  become  of  it,  and  is  it  to  be  a 
second  Berliner  surprise? 

It  seems  highly  improbable  that  the  Bell  company  will 
be  able  to  sustain  the  Berliner  patent.  A  suit  has  been 
brought  by  the  Attorney  General  to  annul  it,  and  the 
grounds  set  forth  seem  to  be  sitfficient  to  accomplish  that 
end.  One  is  the  long  delay  in  issuing  the  patent,  which, 
it  is  alleged,  was  purposely  done  by  the  company  to  secure 
an  extension  of  its  monopoly.  Another  is  that  the  speci- 
fications and  drawings  were  materially  and  improperly  al- 
tered after  the  application  was  filed.  It  is  also  urged  that  a 
patent,  issued  to  Berliner  in  1880,  covered  the  same  appa- 
ratus, and  further  that  Edison  and  not  Berliner  was  the  real 
inventor.  The  Patent  Office  is  also  charged  with  irregulari- 
ties and  errors  on  the  part  of  its  employes  in  connection  with 
the  matter.  On  the  whole,  a  pretty  strong  case  is  made  out 
against  the  patent,  and  the  result  will  be  looked  for  with 
much  interest  and  with  the  reasonable  expectation  of  its 
annulment. 

In  conclusion,  it  is  quite  safe  to  assert  that  after  January 
■^o.  1894,  commercial  telephony  will  be  open  to  the  pub1i<\ 
It  is  to  be  understood,  however,  that  this  refers  to  the  use' of 
the  "instruments"  only,  and  that  there  are  manv  patents 
under  the  control  of  the  Bell  company  on  the  details  of  the 
central  office  apparatus  which  have  several  vears  to  nm.  The 
flmdamental  principle  of  the  switchboard,  however,  is  open, 
and  it  would  be  an  aspersion  upon  our  inventors  to  sugs'e'^t 
that  thev  cannot  produce  a  commercial  switching  system 
which  will  not  infringe  the  existing  patents. 


The   Theory   of   Hysteresis. 


Faure     Accumulator    Patent    in    Germany- 


It  is  understood  that  the  Imperial  Court  of  Appeals  at 
Leipsic  has  just  decided  that  the  employment  of  lead  in  the 
state  of  super-oxide,  oxide,  or  Insoluble  salts  as  a  filling  ma- 
terial for  accumulator  plates  comes  under  Faure's  patent. 


Dielectric   Hysteresis. 


Signor  Riccardo  Arno,  through  Professor  Galileo  Fer- 
raris, recently  communicated  a  paper  to  the  Accademia  Dei 
Lincei,  of  Rome,  giving  the  result  of  quantitative  researches 
on  the  dissipation  of  energv  in  dielectric  bodies  in  a  rotar}' 
magnetic  field.  Experiments  were  performed  on  numer- 
ous materials  in  the  form  of  cylinders,  such  as  crlass,  gutta- 
percha, paraffine,  mica,  caoutchouc,  etc.,  and  in  each  case  it 
vas  found  that  the  dissipation  of  encrri^v  vnried  nearly  as 
the  induction  raised  to  the  1.6  power.  The  departure  from 
this  value  in  any  case  was  small,  but  greatest  for  paraf- 
fine. 


BY    TOWNSEND    WOLCOTT. 

S  some  of  the  fundamental  ideas  in 
the  theory  of  hysteresis  are  very 
commonly  misunderstood,  the 
writer  wishes  to  offering  the  fol- 
lowing explanations  and  illustra- 
tions, even  at  the  risk  of  saying 
som.e  things  which  are  already  so 
well  known  as  to  be  of  little  interest. 
The  word  hysteresis,  introduced  by 
Evying  in  i88i,  from  the  Greek 
I'ffrejtaij  to  lag  behind,  was  a  new- 
name  for  a  newly  discovered  fact, 
Acuiier  the  name  nor  the  fact  received  the  attention  the}' 
deserved  for  some  years  after.  The  lag  to  which  the  name 
liysteresis  ai)plies  is  the  lag  of  phase  of  the  magnetism  of 
iron  or  other  magnetic  material,  behind  the  magnetizing 
force  applied  thereto.  That  is  to  say,  if  we  apply  a  mag- 
netizing force  to  a  given  sample  of  iron,  and  measure  the 
resulting  magnetism  in  the  iron,  we  find  that  the  latter  is  not 
always  the  same  for  the  same  magnetizing  force,  but  de- 
pends also  upon  the  preceding  condition  of  the  system,  that 
is,  whether  the  given  value  of  the  magnetizing  force  is 
readied  by  increasing  or  diminishing  its  previous  value. 
The  value  of  the  magnetisn.  in  the  second  case  is  greater 
than  in  the  former.  Or,  to  make  the  case  more  specific,  take 
an  electromagnet  and  send  a  current  through  its  helix, 
gradually  increasing  the  strength  of  the  current  from  zero 
up  to  a  given  value,  say  one  ampere.  Then  measure  by 
any  known  means  the  total  magnetism  of  the  iron  core. 
Now  gradually  increase  the  current  again  considerably  above 
one  ampere  to  a  maximum,  and  then  gradually  decrease  U 
again  to  one  ampere.  Again  measure  the  magnetism  of 
the*  iron,  and  it  will  be  found  to  be  greater  than  before. 
This  phase  lag  is  hysteresis  proper,  and  is  entirely  inde- 
pendent of  any  fime  lag,  that  is,  any  tendency  of  the  mag- 
netism to  grow  or  shrink  with  the  lapse  of  time  under  a  con- 
stant magnetizing  force. 

There  is  another  phenomenon,  which,  although  connected 
with  hysteresis,  and  frequently  confounded  with  it,  is  by  no 
means  identical  with  it.  This  is  the  absorption  of  other 
forms  of  energy,  and  the  conversion  thereof  into  heat,  when 
the  magnetism  of  the  iron  is  changed.  If  we  plot  to  any 
suitable  scale  the  values  of  the  magnetic  force  Vfi  (produced 
by  a  helix  or  other  means)  as  abscissae,  and  the  correspond- 
ing values  of  the  induction  9?  (lines  per  square  centimetre 
produced  in  the  iron)  or  the  intensity  9  as  ordinatcs,  we  ob- 
tain for  a  complete  cycle  of  changes  in  the  magnetic  force  a 
closed  loop  more  or  less  like  the  accompanying  illustration, 
Fig.  I,  according  to  the  specimen  experimented  on.  It 
was  shown  bv  Warburg,  and  by  Fwing  himself,  that  the  area 
of  this  loop  represented  work  done  by  the  magnetic  force, 
and  they  both  concluded  that  this  work  was  in  ever\'  case 
that  which  was  dissipated  in  heat,  and  consequently  if  we 
could  get  rid  of  the  hysteresis  we  would  also  be  rid  of  the 
heat.  Mr.  Steinmetz,  however,  in  his  classical  paper  read  be- 
fore the  Anierican  Institute  of  Electrical  Engineers  on  Sept. 
27,  1892.  takes  another  view  of  the  matter.  The  heat  loss, 
he  savs,  is  due  to  molectilar  friction,  and  for  a  given  .peel- 
men,  between  given  limits  of  indtiction,  the  loss  per  cycle 
and  per  cubic  centimetre  is  a  constant  quantity,  and  cannot 
be  altered  except  by  some  such  process  as  hardening  or  an- 
nealing, which  alters  the  whole  nature  of  the  specimen.  Tf 
the  energy  necessan'  to  overcome  the  molecular  friction 
is  furnished  by  the  magnetic  force,  then  it  hinders  the  mag- 
netizing process  and  causes  hysteresis.  If,  therefore,  we 
could  get  rid  of  the  molecular  friction  we  would  also  get  rid 
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of  hysteresis  and  heat.  On  the  other  hand,  if  we  supply  the 
energy  necessar)-  to  overcome  the  molecular  friction  by 
outside  means,  such  as  mechanical  vibrations,  the  hysteresis 
disappears,  but  the  heat  remains.  The  area  of  the  hysteresis 
loop  does  indeed  represent  energy,  and  the  exact  amount  of 
energy  furnished  by  the  magnetic  force  during  one  cycle. 
Also  as  the  energy  furnished  to  a  magnet  in  charging  is 
given  off  again  in  discharging,  this  work  for  a  complete  cycle 
is  zero,  therefore  the  area  of  the  hysteresis  loop  represents 
work  done  by  the  magnetic  force  outside  of  the  magnetizing 
process  proper.  This  work,  however,  may  be  equal  to  or 
greater  or  less  than  the  heat  dissipated  by  molecular  friction. 
If  it  so  happens  that  the  magnetic  force  has  to  overcome  the 
molecular  friction  and  no  other  waste,  then  the  area  of  the 
loop  is  what  Warburg  and  Ewing  thought  it  to  be.  If, 
however,  there  is  other  work  to  do,  such  as  the  production 
of  eddy  currents,  the  area  will  be  greater  than  the  energy 
dissipated  by  molecular  friction,  but  as  in  this  case  the 
energy  of  the  eddy  currents  eventually  becomes  heat,  the 
area  still  represents  the  total  dissipated  heat.  If,  as  before 
remarked,  the  energy  necessary  to  overcome  the  molecular 
friction  be  supplied  by  mechanical  vibrations,  the  loop 
may  be  entirely  collapsed  or  even  inverted  so  that  the  hystere- 
sis becomes  negative,  and  the  magnetic  force  is  assisted  in- 
stead of  being  hindered.  Or,  to  put  the  matter  in  the  fewest 
words,  Ewing  says  that  there  is  dissipation  of  energy  in 
heat  because  of  hysteresis;  Steinmetz  says  there  is  hysteresis 
because  the  energy  of  the  magnetic  circuit  is  dissipated. 
The  immediate  nractical  application  of  this  is  that  we  cannot 
improve  the  cfTicicncv  of  our  apparatus  by  "shaking  out' 
the  hvsteresis.  but  onlv  bv  improving  the  quality  of  our  iron. 
The  demonstration  of  Prof.  Chas.  A.  Perkins  in  the  last 
issue  of  The  Electrical  World  Teven  if  it  be  accepted  as  an 
unexceptionable  demonstration,  which  I  am  afraid  it  will 
not  be  generallv),  onlv  proves  that  the  area  of  the  loop 
equals  the  work  done  bv  the  magnetic  force  per  cycle,  and 
not  the  enerqrv  absorbed  bv  the  iron,  except  as  before  state'! 
when  the  two  happen  to  be  equal. 

We  mav  make  a  mechanical  analog^',  somewhat  imnerfect. 
but  answering  the  purpose  of  illustration,  thtis:     .\ssume 
I  n 
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a  lever  bent  at  right  angles,  as  in  Fig.  2,  pivoted  at  (>.  with 
a  weight  at  -t.  a  cord  at  //,  in  perfect  balance  when  the 
weight  hangs  vertically  below  O  Now  the  pull  on  the 
cord  B  where  there  is  no  friction  on  the  pivot  0  is  prop<»r- 
tional  to  the  tangent  of  the  angle  of  dcflcotion  of  ,1  from  the 
vertical,  so  that  it  would  take  an  infinite  pull  on  the  cord  /? 
to  raise  yi  to  the  horizontal.  The  vertical  position  of 
0  A  corresponds  to  demagnetization  of  the  iron,  the  hori- 
zontal to  magnetic  saturation,  and  the  pull  on  H  to  the  mag- 
netizing force.  This  case  corresponds  to  iron  free  from 
Tuolccular  friction.  The  induction  in  the  iron  (position  of 
fKi)  is  related  to  the  magnetizing  force  (pull  on  /?)  by  a 
simple  law,  and  it  makes  no  difference  in  this  relation 
whether  the  pull  on  P  is  increasing  and  .1  rising,  or  the  pull 
decreasing  and  .  (  falling.  If  now  friction  be  introduced  at 
the  pivot  0,    we  find  thi.;  simple  law  modified. 


Starting  from  the  vertical  position  of  OA  if  we  pull  on 
B  with  a  given  force,  say  ten  pounds,  A  takes  a  certain  posi- 
tion ;  now  if  we  pull  B  still  harder  and  raise  A  still  higher 
and  then  slack  off  on  B  until  the  strain  is  ten  pounds  again, 
the  deflection  of  OA  will  be  greater  than  before,  and  the 
deflection  of  OA  for  a  pull  of  ten  pounds  when  tliere  is  no 
friction  is  between  these  two. 

This  represents  h)steresis,  phase  lag  (observe  there  is 
no  time  lag).  So  long  as  there  is  no  way  of  overcoming  the 
pivotal  friction  but  by  the  extra  pulling  on  the  cord  in  rising 
and  extra  slacking  in  falling  (to  allow  the  weight  to  over- 
come it)  the  phase  lag  must  remain,  and  a  diagram  of  this 
phase  lag,  plotted  with  the  pull  on  B  as  abscissae  and  the  ver- 
tical motion  of  B  as  ordinates,  we  would  have  a  closed  loop 
as  in  the  well  known  magnetic  hysteresis  curve,  and,  more- 
over, the  area  of  the  loop  would  be  proportional  to  the  work 
done  in  overcoming  the  friction.  This  loop  might  be 
collapsed  by  rapping  on  the  pivot  O,  but  to  make  the  anal- 
ogy perfect  this  ought  to  consume  as  much  energy  as  before. 
Another  common  idea  is  that  the  molecular  friction  loss 
is  less  in  slow  running  machines  than  in  fast  running  ma- 
chines of  the  same  output,  or  at  all  events,  this  loss  com- 
bined with  the  loss  from  eddy  currents  is  less  in  the  slow 
running   machines. 

The  density  of  induction  in  different  parts  of  an  armature 
is  not  by  any  means  the  same  and  so  the  molecular  friction 
loss  is  not  the  same  in  each  cubic  centimetre  of  the  iron. 
However,  the  ratio  of  the  densities  of  anv  two  parts  is  con- 
stant for  different  densities  (that  is.,  if  the  density  be 
doubled  in  one  part,  it  will  be  also  doubled  in  the  other 
parts),  and  if  the  loss  in  the  whole  armature  for  a  given 
density  in  one  part  be  known,  then  if  the  density  of  this  part 
be  changed  in  a  given  ratio,  the  loss  in  the  whole  armature 
will  still  follow  Steinmetz's  law  of  the  i.6  power  of  the 
ratio.  The  eddv  current  loss  varies  with  the  second  power 
of  the  E.  M.  F.  which  produces  it,  and  this  E.  M.  F.  depends 
upon  the  total  induction  cut  per  second.  Given  a  dynamo, 
determinate  speed.  E.  M.  F..  etc..  if  we  reduce  the  speed  we 
reduce  the  E.  M.  F.  in  the  same  ratio. 

To  restore  the  E.  M.  F.  there  are  three  courses  open: 
First,  to  increase  the  density  of  induction,  and  therefore  the 
total  amount  in  the  same  ratio  as  the  speed  is  decreased: 
•second,  to  increase  the  cross  section  of  the  iron  and  there- 
fore the  total  induction  with  the  same  densitv;  and,  third, 
to  increase  the  armature  windings,  leaving  the  total  induc- 
tion the  same.  In  the  first  case,  the  molecular  friction  loss 
per  cvcle  will  be  increased  in  the  1.6  power  of  the  ratio  in 
which  the  density'  is  increased,  and  the  number  of  cycle 
diminish  in  the  same  ratio  as  the  speed.  The  eddy  current 
loss  will  be  unaltered.  In  the  second  case,  the  molecular  fric- 
tion loss  is  the  same  as  in  the  high  sneed  machine,  for  the 
cubic  centimetres  of  iron  are  increased  in  the  same  ratio  as 
the  cvcles  are  diminished.  If  the  extra  cross  section  is 
riven  bv  adding  tnore  discs,  the  o(^(\\'  current  E.  M.  F.  in  each 
<lisc  varies  dircctlv  as  the  speed,  and  the  loss  in  e.ich  disc 
varies  directly  as  the  second  power  of  the  speed,  but  as  there 
are  more  discs  the  total  loss  varies  directly  as  the  speed. 
There  is^  therefore,  some  saving  in  the  eddy  currents  here. 
If  the  iron  be  increased  bv  u^ing  the  <iame  ntmiber  of  discs 
of  lartrer  diameter  or  of  smaller  internal  diameter,  in  the 
case  of  rings,  the  resistance  of  tlie  eddy  current  circuit  is 
diminished  so  that  the  loss  is  the  same  as  in  the  high  speed 
machine.  In  the  third  case  both  losses  arc  reduced,  the 
molecular  friction  Ioqs  in  the  same  ratio  as  the  speed,  and 
the  eddv  current  lo«;s  in  the  second  power  of  that  rati<> 

I  think  it  is  a  f.ict  that  the  only  class  of  slow  speed  !na- 
chine<5  showintr  a  remarkablv  «:mall  percentage  of  these 
losses  are  tho<;r  which,  like  slow  speed  car  motors,  have  a 
much  greater  length  of  wire  per  volt  than  good  high  speed 
dvnamos  or  motors. 
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Looking  backward  over  the  year  which  has  just  been 
brought  to  a  close  and  mentally  collecting  its  scattered  rec- 
ords, one  is  readily  led  to  the  conclusion  that  at  least  it  has 
not  been  an  uneventful  one.  It  is  true  that  the  electrical  world 
has  not  been  startled  with  the  disclosure  of  inventions  oi 
great  practical  and  commercial  importance,  such  as  the  tele- 
phone or  incandescent  lamp,  but  the  electrical  calendar  has 
undergone  such  rapid  and  varied  changes  that  it  cannot  be 
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complained  that  the  chronicle  of  events  for  1893  is  uninter- 
esting. There  have  been,  too,  some  discoveries  placed  be- 
fore the  public  which  possess  much  scientific  interest  and 
possibilities  of  important  practical  developments. 

The  electrical  lighting  industry  has  occupied  the  most 
prominent  position  in  the  field,  both  on  account  of  its  own 
importance  and  the  bearing  which  it  has  on  kindred  interests. 
At  the  close  of  the  year  1892  the  public  was  still  in  doubt  as 
to  the  course  the  General  Electric  Company  would  pursue, 
and  what  advantage  it  would  take  of  the  signal  victory  it  had 
recently  scored  in  the  decision  of  the  Circuit  Court  of  Ap- 
peals sustaining  the  verdict  of  Judge  Wallace  of  the  year 
before.  The  outside  manufacturers  were  not  to  remain  long 
in  doubt,  however,  for  it  was  soon  evident  that  the  policy  of 
the  General  company  was  to  close  up  the  infringing 
manufacturers  and  secure  to  itself  the  monopoly  which  it  be- 
lieved its  patent  justly  conferred.  This  policy  was  im- 
mediately carried  out  by  securing  restraining  orders  against 
several  companies,  but  the  first  case  to  create  much  attention 
was  that  of  the  Beacon  Vacuum  Pump  and  Electrical  Com- 
pany, which  came  to  trial  at  Boston  on  Jan.  23.     The  Goe- 

bel  defense  was  then  intro- 
duced for  the  first  time  and 
create;!   a  profound  sensa- 
tion   in    electrical    circles. 
Nothing  daunted  by  the  ad- 
verse   decision    of    Judge 
Colt  in  this  case,  the  Co- 
lumbia Incandescent  Lamp 
Company      renewed      the 
fight    at    St.    Louis,    and 
this  time  it  proved  success- 
ful   in    so     far   that   a    re- 
straining   order    was    refused.        A    similar    defense    was 
brought  forward  in  the  Oconto  case  at  Milwaukee,  but  in 
the  preliminary  hearing  the  decision  was  in  favor  of  the  Edi 
son  interests,  while  the  opinion  in  the  final  hearing  has  noi 
yet  been  handed  down.     Meanwhile,  most  of  the  other  lamp 
manufacturers  had  been  restrained,  until  the  General  Com- 
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pany  was  left  almost  alone  in  the  field.  At  the  close  of  1892 
the  Westinghouse  Electric  and  Manufacturing  Company  had 
announced  its  intention  of  placing  upon  the  market  with  the 
opening  of  the  new  year  a  new  non-infringing  stopper  lamp, 
and  eariy  in  January  this  lamp  made  its  appearance.  The 
series  of  important  lamp  suits  was  closed  by  the  argument  )f 
the  case  of  the  Edison  Electric  Light  Company  et  al.  vs.  War- 
ing Electric  Company  et  al.  at  Hartford  early  in  December. 
This  time  the  fight  was  along  different  lines,  the  "Xovak" 
interests  acknowledging  the  validity  of  the  Edison  patent 
and  claiming  non-infringement  on  the  ground  that  their 
lamp  contained  an  atmosphere  of  gas  in  place  of  the  Edison 
vacuum.  The  court  has  as  yet  reached  no  decision  in  this 
case  and  lamp  manufacturers  and  others  are  still  looking 
fonvard  to  the  result.  While  the  difHculty  of  obtaining 
lamps  other  than  those  of  the  Edison  make  has  resulted  -n 
considerable  embarrassment,  it  has  still  been  possible  to  se- 
cure such  lamps,  and  the  absolute  monopoly  of  the  Edis  n 
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interest  lias  been  broken.  With  the  prospect  of  the  early  ex- 
piration of  the  Edison  patent  it  is  probable  that  the  situaf--  1 
during  the  coming  year  will  be  much  more  encouraging. 

The  Electrical  Worid  has  throughout  the  year  devoted 
the  attention  to  this  important  question  which  it  merited. 
It  was  the  first  journal,  electrical  or  otherAvise,  to  bring  into 
prominence  the  celebrated  Goebel  defense,  and  the  only  one 
that  presented  anything  like  complete  reports  of  the  cases. 
To  Boston,  St.  Louis,  ^Milwaukee  and  Hartford  The 
Electrical  World  sent  special  representatives,  and  to  all  save 
one  its  own  special  artist,  with  the  result  that  it  was  enabled 
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in  all  these  cases  to  present  an  exhaustive  and  elaborate  re- 
j/ort.  From  time  to  time  in  these  columns  the  incandescent 
lamp  situation  has  been  fully  discussed,  and  the  opinions  of 

Tuen  prominently  identified 
with  these  interests  pub- 
lished. 

The  telephone  questi<jn 
has  been  second  only  to  that 
of  electric  lighting  and  has 
jcen  brought  to  public  at- 
icntion  by  the  expiration  of 
the  I'ell  patents  and  the  p(js- 
>ibility  that  the  monopoly  so 
lonff  held  by  the  Bell  Com- 
pany might  at  last  pass  from 
its  hands.  The  Bell  funda- 
mental patent  expired 
March  7  and  in  less  than  a 
month  hence — Jan.  30,  1894 
— the  patent  on  the  metal 
d  i  a  p  h  r  a  g  m  will  have 
AND  STii.L  THEY  coMK:  reached  the  end  of  its  life. 
The  Kdison  carbon  transmitter  patents  are  admittedly 
void,  and  there  is  little  d(nil»t  that  after  January  30 
the  Bell  Com[)any  must  rest  its  claim  for  a  monopolx 
entirely  upon  the  Berliner  patents,  whose  validity  is  now  bv.'- 
mg  tested  in  the  courts.  Several  telephones  have  been 
placed  on  the  market  during  the  year,  but  either  because  (I 
suits  brought  by  the  Bell  Comi)any,  or  for  other  reasons, 
they  have  not  as  yet  entererl  into  active  competition.  Tlu 
situation  promises  to  be  even  more  interesting  during  tin- 
conu'ng  year,  and  it  is  po^sih',  that  the  great  (|uesti<>n  may 
finally  reach  a  .settlement. 

The  long  distance  telephone  line  between  New  ^'ork  and 
Chicago  has  been  extended  at  the  one  end  to  Boston  and  a. 
the  other  to  Milwaukee,  and  many  other  cities  between 
these  points  have  been  given  the  benefit  of  long  distance* 
transmission  of  speech.  N'arirtus  impntvements  in  long  (lis 
tance  a])paratus  have  been  matle  and  steady  ])rogress  in  thr 
direction  of  the  details  essential  to  the  success  of  this  work. 
One  of  the  sensations  <tf  the  year  was  the  ])aper  by  IVaf. 
Silvanus  1'.  'rhr)mpson  on  "Ocean  Telephony"  at  the  Inter- 
national Congress  of  I-'lectricians. 

The  Klcctrical  World  has  covered  this  <|uesti<tn  with  it> 
Miaracteristic  thoroughness  and  j)re.sented  at  fre(|uent  intc.- 

vals  articles  <liscussing  the  situation 
from  every  point  of  view.  No  bcttci 
illustration  can  be  given  of  the  cleai 
and  able  way  in  which  the  subject 
has  been  handletl  than  by  reference 
to  .111  article  on  the  subject  which 
appears  elsewhere  in  this  issue. 

Telegraphy  is  too  old  an  art  I*-)  ex- 
pect rapid  advance  each  year.  Steady 
progress  has  been  made,  however,  in 
the  improvetnent  of  old  forms  of  ap- 
paratus and  the  use  of  new.  and 
this  is  especially  the  case  in  the 
adoption  of  dynamos  and  accuimda- 
lors  to  rei»lace  primary  batteries  for 
telegraphic  work.  The  increase 
in  spee<l  of  oceati  telegraphv 
KLicrTUKiTY.  is  another  line  al.»ng  whicJi 
progress  is  gradually  being  made.  Prof.  Gray's 
telautograph  ma\  be  s.iid  to  l>e  the  sensation  of 
the  year  in  this  field  and  on  its  exhibition  in  Xcw  York,  and 
later  at  the  World's  Fair,  was  received  with  great  interest. 
Ry  far  the  most  elaborate  and  scientific  discussion  of  this 
apparatus  appeared  in  the  cnhmins  of  The  Electric il 
World. 


The  electric  railway  has  continued  to  maintain  its  position 
as  the  most  extensive  of  tjie  practical  applications  of  elec- 
tricity during  the  past  year.  In  many  of  our  cities  horse 
cars  have  now  become  objects  of  curiosity.  Brooklyn  has 
perhaps  shown  the  greatest  advance  and  has  now  replaced 
almost  all  its  horse  lines  by  electric  cars.  Baltimore  has 
also  gone  into  the  construction  of  electric  railways  exten- 
sively during  the  past  year,  as  have  many  important  cities  in 
the  West.  The  Intramural  railway  at  the  World's  Fair 
marked  an  important  step  in  electric  traction.  This  was  the 
first  practical  application  of  electricit}'  to  the  propulsion  of 
railway  trains  and  was  an  unqualified  success,  and  its  in- 
fluence will  undoubtedly  be  felt  in  the  near  future.  The 
Chicago  and  St.  Louis  electric  railroad  has,  unfortunately, 
not  materialized,  but  its  promoters  still  express  hope  of  its 
final  completion.  The  electric  railway  has  recently  scored 
another  important  victor}-  in  the  defeat  of  its  rival,  the  cable, 
in  Xew  York  City,  as  the  Metropolitan  Traction  Company 
has  just  oflFered  a  prize  of  $50,000  for  a  satisfactor>'  system  to 
replace  that  which  it  has  recently  installed  at  an  enormous 
expense,     .\ccumulator  traction  continues  to  give  promise 
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ol  more  rapid  development  in  the  future,  ami  during  the  past 
year  1  >ne  of  the  important  lines  in  New  York  City  has  been 
partiall\  ecjuipped  with  accunndator  cars,  which  have  now 
been  "successfully  running  for  some  m«»nths.  Ac- 
emnulators  have  ;ds«)  extended  their  field  of  application  !n 
other  directions,  ami  the  Fdison  illiMuinating  copipanies  of 
.\e\v  \\n\i  an<l  Boston  have  important  large  storage  batterx 
plants  as  auxiliaries  to  their  stations,  and  American  manu- 
facturers have  given  indications  of  their  intention  in  the 
future  to  manufacture  batteries  of  much  larger  capacity,  thus 
following  the  example  set  by  their  foreign  competitors. 

The  Electrical  World  has  given  more  than  usual  at- 
tention to  the  subject  of  electric  traction,  a  course  which  is 
warranted  by  the  prominent  position  this  branch  has  as- 
sumed in  the  electrical  field. 

Tlie  transmission  of  power  is  a  subject  whose  importance 
is  shown  by  the  protracted  discussion  it  caused  and  the  in- 
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terest  it  excited  at  the  recent  International  Congress  of 
Electricians.  The  greatest  example  of  power  transmission 
is,  of  course,  the  Niagara  Falls  plant,  and  work  has  been 
rapidly  progressing  on  this  installation  and  within  the  past 
few  months  the  great  question  of  the  electrical  system  to  be 
adopted  has  been  settled  and  the  contract  for  the  generators 
let.     Prof.  Forbes,  the  consulting  engineer  of  the  project. 


THE    CHICAGO    AND    ST.     LOUIS    AIR    LINE. 

has  finally  announced  the  principal  details  of  the  construc- 
tion. A  large  three-phase  plant  is  now  being  installed  in 
California,  an(f  other  transmission  of  power  plants  have 
been  erected  in  this  country  and  abroad. 

The  alternating  current  is  coming  more  and  more  to  the 
front,  and  each  year  it  pushes  further  into  the  field  of  its  old 
rival,  the  continuous  current.  During  the  present  year  the 
various  questions  connected  with  its  practical  application 
have  been  thoroughly  discussed  and  the  battle  of  the  phases 
waged  more  merrily  than  ever.  Improvements  in  alternat- 
ing current  motors,  both  abroad  and  in  this  country,  have 
broadened  their  field  of  application.  That  this  subject  has  been 
well  covered  a  glance  at  the  indexes  to  the  half-yearly  vol- 
tuncs  of  Tlie  Electrical  World  will  show.  Articles  have  ap- 
peared under  such  names  as  C.  E.  L.  Brown,  Behn- 
Eschenbcrg.  Arnold  and  Emil  Huber  from  abroad  and  Elihu 
Thomson.  Patten  and  Kennelly  in  this  countn'. 

Tlie  World's  Fair  in  itself,  even  if  nothing  else  of  im- 
portance in  the  electrical  field  had  occurred,  might  well  be 
siiPRcicnt  to  mark  the  year  ^P>q^,  as  an  eventful  one.  It  was 
carlv  seen  that  the  '^Icctrical  features  of  the  Fair  would  prove 
to  be  among  the  most  attractive  and  that  the  Exposition 
would  indeed  ser\'e  as  a  monument  to  electrical  progress. 
Tt  is  hardlv  necessary  to  recall  here  the  part  that  electricitv 
plaved  in  the  Exposition,  as  that  subject  has  recentlv  re- 
roivrd  stich  full  treatment  in  these  columns.  Even  before 
the  Fair  opened  The  Electrical  Worid  sent  a  representative 

of  its  editorial  department  and  its 
•.I serial  artist  to  Chicaeo.  where 
thev  remained  for  a  number  of 
months,  and  the  snlendidlv  ilhis- 
t rated  descriptions  of  the  imnortant 
electrical  features  and  exhibits,  nrc- 

sented   often   in   advance   of  nil   its 

rtCccTiv^^j^^-^^W       conteriporaries.  onlv  served  to  sub 
«p  ^^m^E^^^         ^t:Mi«infc  if<;  cl.Titn  for  enterprise  and 

urorrrrssivenoss. 

The  International  Electrical 
(  "ingress  was  in  many  respects 
the  event  of  the  year,  and  has  been 
so  fully  covered  in  these  papers 
that  its  work  and  its  results  must 
The  Electrical  World  distributed  at 
the  Congress  an  issue  of  60  pages  devoted  especially  to  the 
interests  of  the  meeting  ami  containing  j^ortraits  and  bio- 
graphical sketches  of  the  official  delegates,  and  an  elaborate 
directory  to  l-ilectricity  Huilding  and  other  features  c^f  the 
I'air.  It  was  enablc<l  through  its  seven  representatives  at 
the  Congress  to  present  the  most  interesting  and  completr 
report  of  the 'proceedings  yet  publishetl. 

The  year  iSfi^  will  long  be  remembered  a^  "uc  of  wide 
spread  financial  distress.  The  electrical  industries  have  suf 
fered  in  common  with  all  the  others,  vet  it  would  seem  that 
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now  be  well   known. 


their  chastisement  has  been  somewhat  less  severe.  The 
great  majority  of  the  electrical  firms,  and  those  more  or  less 
connected  with  the  industr)-,  have  weathered  the  storm  hand- 
somely, or  at  least  safely,  and  the  few  who  have  gone  under 
were,  in  most  cases,  bubbles  that  were  better  pricked  now 
than  at  some  future  time.  In  this 
connection  it  may  not  be  inap- 
propriate to  call  attention  to  the 
opinions  on  "How  the  Electrical 
Industries  W  it  h  stood  the 
Stress,"  which  The  Electrical 
World  gathered  from  prominent 
men  in  every  quarter  of  the  field 
and  presented  to  its  readers  some 
months  ago. 

The  General  Electric  Coni- 
l)any  has  been  the  greatest  suf- 
ferer from  the  business  depres- 
sion and  has  been  buffeted 
about  in  the  stock  market  without  mercy.  In  The  Electrical 
World  of  January  7  we  find  its  stock  quoted  at  iii  1-8, 
while  in  the  last  issue  of  the  year  it  is  recorded  at  363-4. 
Whether  the  company  will  be  able  to  pass  through  this 
crisis  without  reorganization  or  disintegration  is  a  question 
which  many  are  asking. 

The  necrology  of  the  year  contains  many  names  familiar  in 
the  electrical  world,  including  those  of  Dr.  Norvin  Green, 
president  of  the  Western  Union  Telegraph  Company;  Prof. 
Moses  G.  Farmer,  Dr.  Werner  von  Siemens,  Anthony  Reck- 
enzaun.  Prof.  John  Tyndall  and  Henry  Goebel. 

Progress  during  the  year 
has  been  made  not  alone 
along  material  lines,  but  in 
the  realms  of  thought  as 
well.  While  the  practical 
workers  in  the  electrical 
field  have  been  steadily  ad- 
vancing,the  army  of  writers 

has  been  rapidly  increasing 
and  the  evidences  of  their  in- 
dustry arc  numerous.  The 
year  has  been  rich  in  litera- 
ture and  apparently  tliis  line 
of  work  has  been  little  af- 
tected  by  the  financial  dis- 
a>icrs  which  have  i>laycil  such  havoc  in  business  circles. 
.\  brief  glance  at  the  work  which  has  been  accomplished  in 
both  book  and  periodical  literature  may  prove  interesting. 

Electric  book  literature  during  the  past  year  has  received 
mmierous  accessions,  of  which  the  most  imoprtant  is  J.  J. 
Thomson's  "Notes  on  Recent  Researches  in  Electricity  an<l 
Magnetism"— a  long  promised  supplement  to  Maxwell's 
great  work.  Another  contribution  in  the  same  line  is  the 
concluding  portion  of  Gray's  work  on  "The  Theory  and 
TVactice  of  Electrical  Measurements."  Jackson's  "Electro- 
Magnetism  and  Construction  of  Dynamos"  furnished  a  much 
needed  text-book  for  colleges,  while  Kapp's  "Alternating 
Currents  of  Electricity"  and  "Dynamos.  Alternators  and 
Transformers"  bear  out  the  reputation  of  this  author  for 
writing  books  of  equal  value  to  the  student  and  the  practical 
man.  Cox's  "Continuous  Current  Dynamos  and  Motors," 
Hawkins  i^-  Wallis's  "The  Dynamo.  Its  Theory  and  De- 
sign" and  Weymouth's  "Drum  Armatures  and  Commuta- 
t«^rs"  are  three  useful  contributions  on  the  <lesign  of  electrical 
machinery,  and  Prcece  I'v  Stubb's  "Telephone"  and  Hopkins' 
"Telephone  Lines"  are  the  best  works  yet  published  in  Eng 
lish  on  telephony.  Kennelly's  "Theoretical  Elements  of  Flee 
tro-Dvnamic  Machinery."  Kil.trour's  "Electrical  Distribu 
tion"  and  Ram's  "Incandescent  Lamp"  are  noteworthy  addi- 
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Liuiis  to  Uicir  lespeciivc  aubjccis,  as  well  as  iJciijanua  b  A  ul- 
taic  Ueir — an  exnaustive  compiiauon  on  cnemicai  baiteneb. 
i\e\v  editions  were  issued  duruig  tiie  year  oi  iiiree  standard 
works,  Crosby  6c  tieii  s  "■iiiectnc  Kaaway,  Uedeil  ik  Lre- 
nore  s  ■■.i-\iternatnig  <„urrenis  and  j^avis  .standard  iables 
lor  VViremen,'  and  ot  Ayrton  s  "i'ractical  niectricity"  and 
balonion  s  "iiiectnc  Ligiit  installations.  iwo  volumes  ot 
Houston  s  Advanced  i^niners  completed  a  series  ot  inree 
booKs  lor  tne  tirst-year  electrical  student  and  tiie  general 
public,  and  Henngs  "Jilectncity  at  tne  Tans  iixposition" 
added  anotlier  liistorical  work  to  electrical  literature. 

i^eriodical  literature  lias  also  been  ricli  in  valuable  con- 
tributions to  science  and  art.  A  glance  througn  tite  pages 
ot  ine  ii.lectncal  World  tor  the  past  year  will  give  some  idea 
ol  tne  quantity  and  quality  ot  tnis  material,  in  addition  to 
the  articles  already  reterred  to,  the  toUowing  may  be  men- 
tioned as  some  ot  the  more  important;  ihe  completion  of 
the  concluding  sections  of  ir*.  IViotteiays  Chronological  His- 
tory of  JtLlectricity,  and  of  the  series  of  articles  on  Elec- 
tricity in  Agriculture;  Laboratory  i^otes,  by  Lieut.  t\  jar  vis 
Fatten;  JNI omenclature,  bymbols  and  Abbreviations,,  by  E. 
Hospitalier;  Conductors  and  insulators,  by  Frof.  K.  A.  i^es- 
senden;  iheory  of  the  i  ransformer,  by  Drs.  Bedell  and  Cre- 
hore;  Capacity  and  Induction  of  Hign  Potential  Circuits  and 
iLlectromagnetic  and  Electrostatic  fiysteresis,  by  C.  P.  Stein- 
metz;  I'he  iViost  Economical  Age  of  Incandescent  Lamps, 
by  Hering,  lliomson,  Roberts,  and  others;  lechnical  Educa- 
tion in  Lurope,  by  E.  C.  Perkins;  Rope  Driving,  by  Prof. 
J.  J.  Elather;  Comparison  of  Different  Lighting  :5y stems,  by 
Otto  Frick;  The  Economical  Operation  of  btreet  Railway 
and  Lighting  Plants,  by  J.  B.  Cahoon;  The  Simplification  of 
Alternating  Current  Formulae,  by  A.  E.  Kennelly ;  and  many 
others  of  equal  importance  and  interest. 

Rural  Electric  Roads. 


On  the   Fall   of  Pressure   in    Long  Uiitance  Alternating  Current 

Conductors. 


The  recent  report  of  the  Ohio  Road  Commission  to  Gov- 
ernor McKinley  pays  considerable  attention  to  the  subject 
of  electric  roads  tor  rural  transportation.  With  the  advent 
of  the  electric  car,  it  says,  has  come  a  development  along  a 
line  totally  unexpected,  through  its  extension  into 
suburban  and  rural  districts.  There  is  no  reason  why  these 
railways  should  not  be  carriers  of  freight  as  well  as  passen- 
gers, and  it  is  not  at  all  visionary  to  surmise  that  as  the  steam 
railway  superseded  horse  power  for  long  hauls,  so  the  elec- 
tric railway  may  supplant  it  for  short  hauls.  That  more 
electric  roads  will  be  built,  that  they  will  be  almost  innumer- 
able, in  fact  unlimited,  is  evidenced  by  every  indication,  so 
that  the  problem  of  building  the  wagon  road  is  made  easier 
and  easier  by  reason  of  the  shortened  distances  for  which 
horses  may  be  profitably  used  for  purposes  of  transportation. 
By  introducing  the  iron  rails  and  inanimate  power  for  rapid 
transit  and  to  take  the  heavier  loads,  the  problem  is  solved. 

A  comparison  of  the  cost  will  show  that  the  average  ex- 
penditure required  to  macadamize  a  road  or  make  it  hard 
and  durable  with  any  kind  of  material  is  fully  equal  to  the  cost 
required  to  lay  down  steel  rails  over  which  not  only  wagons 
and  carriages  propelled  by  horses,  but  cars  propelled  by  elec- 
tric power,  might  also  go  at  a  greatly  reduced  cost  in  trans- 
portation. Having  given  the  cost  of  construction — which  is 
the  same  in  each  kind  of  road — and  the  cost  of  moving  the 
vehicle  being  so  much  less  over  the  steel  rail  than  any  other 
kind  of  road,  and  knowing  also  that  the  cost  of  inanimate 
power  is  less  than  the  cost  of  animal  power,  it  seems  clear 
that  the  substitution  of  steel  rails  for  macadamized  roads, 
and  inanimate  power  for  animal  power,  is  destined  to  cheapen 
our  transportation  in  the  most  effectual  manner. 

The  report  argues  in  favor  of  assisting  the  extension  of 
electric  traction  by  providing  free  tracks  over  country  roads, 
thus  placing  it  on  an  equality  in  this  respect  with  wagon 
trafific. 


liY  A.  K.  KRNNKl.l.V. 

HE  paper  on  "Impedance"  in  vol.  X.,  No. 
5,  p.  175,  Transactions  of  the  American 
Institute  of  Electrical  Engineers  for  April, 
1893,  show  that  the  fall  in  pressure 
over  a  line  of  resistance  R  ohms  carrying 
a  sinusoidal  current  of  /  amperes  is  I/i 
volts  multiplied  by  an  impedance  factor 
depending  upon  the  disposition  and  size 
of  the  wire.  ll  has  also  been  pointed  out  that 
while  tlu-  "  drop  "  so  computed  is  a  minimum 
in  regard  to  current  wave  tyjje,  being  augmented 
l)y  any  distortion  from  the  sinusoid,  it  is  on  the 
otlier  hand  a  maximum  in  regard  to  the  circuit,  since  the 
fall  in  pressure  measured  at  load  terminals  cannot  be 
greater  and  will  usually  be  less  than  the  fall  of  pressure  as 
measured  and  computed  between  the  far  and  near  ends  of 
the  line,  owing  to  the  phase  variation  of  pressure  along  the 
wire.  These  two  opposing  sources  of  error  tend  to  neu- 
tralize and  on  short  lines  may  be  usually  neglected,  or 
when  specially  desired,  corrections  can  be  applied  for  each 
when  sufficient  data  for  the  current  lag  and  wave  outline  in 
the  load  are  forthcoming. 

For  short  aerial  lines,  say  not  more  than  five  miles  in 
length,  the  application  of  the  electromagnetic  impedance 
factor  is  therefore  competent  to  practically  determine  the 
fall  in  alternating  current  pressure. 

But  when  the  aerial  line  is  long,  or  is  of  even  moderate 
length  and  underground,  so  that  it  possesses  appreciable 
static  capacity,  and  particularly  if  the  Avorking  pressure  is 
high,  the  influence  of  electromagnetic  capacity  upon  the 
drop  is  no  longer  paramount  and  electrostatic  influence 
may  not  be  ignored,  while  the  effect  of  leakage  may  also 
call  for  attention. 

An  obvious  approximate  method  of  treating  the  new- 
problem  is  to  assume  that  all  the  capacity,  also  all  the 
leakage,  is  collected  and  connected  at  the  middle  point  of 
the  line,  and  then  to  consider  these  as  derived  impedance 
circuits.  The  effect  of  these  shunts  upon  the  main  circuit 
can  be  computed  by  the  ordinary  rules  of  impedances. 
This  plan  while  fairly  successful  and  always  useful  as  a 
check,  is  often  unsatisfactory  because  it  is  not  rigorous, 
and  the  extent  of  its  error  is  left  in  doubt. 

It  is  the  object  of  this  article  to  show  how^  the  rigorous 
computation  for  the  fall  of  pressure  in  lines  of  known  re- 
sistance, inductance,  leakage  and  capacity,  carrying  sinu- 
soidal currents  can  be  most  simply  carried  out. 

Suppose  a  generating  station,  A,  supplies  a  consumption 
point,  B,  at  a  distance  of  Z  miles  or  kilometres  throuo-h 
two  wires  in  metallic  circuit,  or  through  one  wire  with 
ground  return.  At  B  there  are  transformers  or  translating 
devices  operated  at  a  pressure  «  that  it  is  usual  to  keep 
nearly  uniform.  Under  this  pressure  at  any  given  load  a 
certain  effective  current  of  t  amperes  will  traverse  the  ap- 
paratus at  an  angle  of  lag  /?.  In  practice  the  current  is 
often  ?o  far  distorted  from  the  sinusoidal  type,  especialiv 
at  light  loads,  that  the  angle  of  lag  is  not  clearly  defined, 
but  we  are  compelled  to  sacrifice  some  accuracy  in  detail 
in  order  to  arrive  at  determinations  of  reasonable  facility 
and  use.  We  therefore  assume  that  the  current  and  lag 
are  experimentally  known  for  the  particular  apparatus 
and  load  in  accordance  with  the  relation 

u  z'cos  J3  X  etlficiency  =  Output. 

Having  then  given  «,  i  and  /?  at  station  B,  the  problem  is 
to  determine  the  corresponding  pressure,  I/,  and  current 
/,  at  A,  or  at  any  intermediate  point  along  the  line. 


19 


THK     h:LKc¥i^icAj^     WOHLti. 


JjorUABT    6,    18iB4. 


Let  r  =  the  resistance  of  the  line  in  ohms*  per  mile.' 
Let  /  =  the  inductance  of  the  line  in  henrys  per  mile. 
Let  j^  =  the   leakage    conductance  of  the  line  in   mhos 
per  mile. 

Let  c  =.  the  capacity  of  the  line  in  farads  per  mile. 
Let  CO  =  the  freijuency  X  ^tt. 
Lety=  v^_7 

i  hen  U  =  u  c«»sh  Lz  -\-yt  sinh  Lz.  (i> 


(iiid 


/=!  cosh    Lz  -\-  _  sinh  J.z 

y 


where  z  =^(r+j/a})  {g+jcaj)  nnd  y  =       ' ' -r  j  '^  ^^^ 

^   g+Jcat 

As  ihcM- equations  involve  plane  \clI<)i>  or  the  "com- 
plex quantities"  of  alj^ehra,  a  preliminary  discussion  of 
their  operations  may  first  be  admissible. 

Let  AB  (Fig.  i),  be  a  line  of  2  units  in  length  inclined  at 
an  angle  of  40  degrees  with  the  base  AC,  and  let  DE  be  a 
fsimilar  plane  vector  of  length  3  units  and  angle  70  degrees. 
Then  their  product,  AB  X  -^>^.  i?^  the  line  or  plane  vector 
FG  <)(  length  6  and  angle  1 10  degrees.  The  (|uotient. 
AB/I)K,  is  UK  «)f  length  0.66  and  angle  -30  degrees, 
while  the  rjuotient  /M'/.J//  is  /J/(,f  length  1.5  and  angle 
30  degrees. 
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FHiS.   1   AND  3. 


Hence,  to  iniilti|ily  |»lane  vectors  tlu-ir  lengths  are  mul- 
tiplied anrl  their  angles  added,  to  divi<le  them  their  lengths 
are  divided  and  their  angles  subtracted.  .\lso  to  add  «)r 
sul»tract  plane  vectors  they  are  connected  enil  to  end. 
Thus  AB  ■\-  DE  ^  AE  and  AB  —  DE  =  Ac.  DE  being 
here  laid  off  in  the  reversetl  direction. 

The  hyperbolic  sine  and  Cosine  of  any  numerical  <|uaniity 
can  l)e  obtaine«l  ilirectly  from  tables  of  those  functi<Mis,  but 
We  have  here  to  employ  in  e«p»ations  (1)  and  (2)  the  hyper- 
bolic sine  and  cosine  ()f  the  cpiaittity  L9,  which  is  a  pl.nu- 
Vector.      Ihe  followitig  au.\iliary  formulas  are  recjuisite: 

sinh  {a  -\~  jh)  =  sinh  a  cos  h  -f-y  cosh  a  sin  h     (4) 
ami  c«)sh  (f/  -\- jh)  =  cosh  a  cos  h  -fy  sinh  a  sin  b     (5) 

We  now  proceed  t«)  the  application  of  these  formulae: 
Kxample. — .\t  station  //  transformers  arc  sup|>Iicil  at  a 
steatly  pressure  of  10.000  volts  effective  and  100  periods 
through  t\vo  No.  o  A.  W.  ( i.  wires  of  copper  in  metallic 
circuit. suspended  tu»  high  p»»les  at  an  interaxial  distance  of 
two  feet.  The  resist.nice  of  this  conductor  is  o.  50S  ohm  per 
mile,  the  inductance  i.ftSS  millihenrys  per  mile,  the 
capacity  0.081  microfarads  per  mile,  and  the  leakage  neg- 
ligible, or  the  leakage  conductance  o  mhos  per  mile.  Ti» 
liiul  the  pressure  and  current  at  A.  distant  JO  miles  from 
//,  when  a  full  load  of  50  amperes  is  sustained  with  a  lag 
of  10  degrees  at  B. 

•  Or  per  kilometre  If  L  l«  cXpreacrd  in  liilome(rc» 


This  metallic  circuit  may  be  divided  by  the  imaginary 
line  00,    Fig.    2.    into  two  halves,    each   as  though   inde- 
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pendent  of  the  other,  and  operating  with  ground  return  at 
5.000  volts.      We  have  then: 

u   =  5,000. 

i    =  50. 

fi  =-10. 

r   =  o.  508. 

/    =  1.688  X  lO"*-  •■•      /w  =  1.061. 

c  =  8. 1  X  'C-*.  .  •  .     cw  =  5.09  X  'O-*- 

(t)  =  628.3. 

/  =  20. 

Ihe  first  step  i>  to  determine  the  plane  vector  z. 

Ihe  steps  are  indicated  in  Fig.  3.  AB  represents  r,  BC 
/ui,  and  AC  the  vector  sum  {r  -\-J  Ico).  whose  angle  is 
^'4  25',  and  length  1.176.  Again /?£"  is  coj,  and  since  the 
horizontal  component,  g,  is  zero,  the  quantity  {g-\-j  ceo) 
remains  DE  simply.  The  product  {r-\-j /co)  {g-{-j  cco)  or 
BCy^DE  is  FG  =  "3.987  \i54"  25'  X  »o-*,  and  the  square 
root   of  this    product    is    /'/r=  7. 7375  X  ^o"* /77'' i2'3o". 


or  the  (juantity  2  in   equation  (3).     Lz   is    consequently   L 
times    the   line   FH  or   0.15475/77°   12'  30".     Again    the 

(juotient  of  AC/DE\s  the  line  A'J/=2. 31  iXiO"*  \25°  35', 
and  the  square  root  of  this  plane  vector  is  AW=i.  521X10* 

\i2'^  47'  30".     This  gives_y  in  equation  (3). 

The  next  step  is  to  find  the  hyperbolic  sine  and  cosine  ot 
Ls  as  indicated  in  Fig.  4.  The  line  ^7*  represents  the  plane 
vector  Lz  and  its  comjionents  are  found  to  be  0^=0.03426 
and /*(>=  o.  1509.  This  length /'C?  represents  the  circular 
measure  of  an  angle  whose  arc  can  be  found  in  trigonomet- 
rical tables  to  be  8°  38'  45".  Taking  formula  (5),  Rii= 
cosh  0.03426XCOS  8°  I'i'  4 5"=: 1. 0006X0. 9887=0. 9883  and 
S7'=  sinh  0.03426  X  sin  ii'^  38'  45"  =  0.03426  X  O-  •  5^^5  = 
0.005151,  so  that  BTis  cosh  Lz  =  0.98S35  /o"  18'. 

Similarly,  with  the  aid  of  formula  (4)  rir=sinh  0.03426 
Xcos  8°  38'  45"=  0.03426X0.9887  =  0.03387  and  WX  = 


o.Mn  t 


FIO.  4. 

cosh  o.o34a6Xs>"  8°  38'  45"=!. 0006 X^- «  503=  ».  1504.    so 
that  TA*  isTound  to  be  o.  15417  /77°  18'  45":=sinh  Lz. 

Substituting  the  above  in    formula    ( 1  "I    we   find    as    indi- 
cated in  Fig.  6. 

(/=  5000  X  0.98835  o°i8'4-  1.521  X  '"'  \^'°*/'^'5 
X50  Vo"^'Xo«54>  /77°  '8' 45"=  4942  /c'     18'  -f  1 173 
'54"3j'»5"- 

f/=/|^4-^C=.4C  which  is  fo\ind    bv    s(iniming    compo- 
nents to  be  5708  /9*  54'. 

.\lso  by  formula  (2) 
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/=  50  \io°Xo-98835  /o^  i8^  +  6.576Xio-Vi2"-  47'  30" 

X  5t>o"  X  0.1542  /77°  18'  45"  =  49-418  \9°  42'  4-  5.072 
/90°  6'  i^",  and 

/=  DEA-EF^=DF,  which  by  summing  components  is 
found  to  be  48.81  \3°  49'  amperes. 

The  effective  pressure  at  A    being   represented  in   Fig.    6 


1.62  microfarads  at  100  periods,  would  be  982.3  ohms,  mak- 
ing the  line  current  in  this  case  5,000/982.3=5.09  amperes, 
in  practical  accordance  with  the  above. 

I'igs.  8  and  9  illustrate  the  effect  of  distance  and  of  press- 
ure upon  the  drop  in  the  lines  of  the  wire  considered  in  the 
foregoing  examples. 

In  Fig.  8  the  current  and  pressure   are  marked  off  at    10, 

2(j  and  5o  miles  from  ^  at  a  supposed  full  load  of  5o\io° 
amperes  and  at  no  load,  with  10.000  volts  total  effective  de- 


FIG.  5. 

by  AC  and  the  effective  current  by  DF,  the  angle  between 
them  is  13.°  43',  and  the  energy  delivered  to  the  line  is  lU 
cos.  13.°  43' =  270. 7  kilowatts.  The  energy  absorbed  at 
B  is  iu  cos.  10°,  or  246.  2  kilowatts  (on  each  side  of  the  cir- 
cuit), and  the  loss  in  this  transmission  24.  5  kilowatts.  This 
loss  can  only  exist  as  ("^r,  the  value  of  which  must  fall 
between  (50)2 X'^o.  16=25.4,  and  (48.81)2X10.16=24.14  kilo- 
watts, the  mean  lieing  24.7,  confirming    the  above  calcula- 
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FIG.  6. 

tion.  The  total  pressure  at  A  is  thus  11,416  volts  and  the 
current  48.81  amperes. 

The  drop  on  each  wire  is  708  volts. 

The  drop  due  to  IR  on  a  similar  continuous  current  cir- 
cuit would  be  496  volts. 

The  impedance  factor  being  2.316  for  these  wires,  the 
drop  in  conductors  would  be  by  electro-magnetic  impe- 
dance principles  1,150  volts.      The  actual    drop   between  far 
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livery  pressure,  or  5, 000  positive  and  negative,  measured 
from  the  zero  point  or  load  center.  Fig.  9  gives  the  corre- 
sponding figures  for  2,000  volts  total  delivery  pressure,  or 
1,000  volts  on  each  side  of  zero.  The  drop  is  in  the  latter 
case  much  too  great  at  full  load  for  the  conditions  of  ordi- 
nary practice,  but  comparison  of  the  two  series  shows  how 
much  the  drop  may  be  reduced  in  long-distance  transmis- 
sion over  such  wires  by  the  employment  of  high  press- 
ure with  a  given  current  strength  ;  for  the  electromagnetic 
effect  is  practically  unaltered,  while  the  neutralizino-  electro- 
static effect  is  correspondingly  increased.  At  no  load  the 
pressure  here  arises  along  the  line. 

If  the  conductors  vary  in  size  it  is  still  possible  to  follow 
.  the  consequences,  for  if,  say,  at  C,  twenty  miles  from  B, 
new  sizes  of  wire  reach  thence  to  A,  the  pressure  and  cur- 
rent at  C  can  first  be  determined  for  a  given  load  at  B,  and 
then  the  computation  can  be  repeated  from  C  to  ^  .  under 
the  new  conditions. 

How  far  the  results  of  such  computations  are  practically 
affected  by  distortions  in  current  and  pressure  from  the  sin- 
usoidal type  it  wo'dd  be  interesting  for  operators  of  long- 
distance circuits  to  observe. 

To  Mr.  Oliver  Heaviside  is  due  the  credit  for  the  tirst 
published  solution  of  the  differential  equations  upon  which 
formulas  (i)  and  (2)  are  based. 


shown    in     Fig.     7    to    be 


and   near   ends    of   one    line    is 
^-^'=1,131  volts. 

The  influence  of  electrostatic  capacity  has  reduced  the 
drop  in  the  line,  as  measured  between  line  terminals, 
from  1,150  volts  to  1,131. 

As  one  more  example,  suppose  that  with  10,000  volts 
maintained  at  B  the  load  is  entirely  removed.  In  this  case 
the  second  term  disappears  from  equation  (i)  and  the 
first  term  from  equation  (2),  so  that  we  have  at  once 

£^=15,000  X  cosh  Lz:=494  2   /o°  18' 
and  7=6.  576X10-3  X  5000  /i2°  47'  3o"Xo-^542  /77°  18'  45" 
=5.037/90"  6'  15-  ~ 

The  energy  absorbed  at  ^  is  [//  cos  /?  on  each  wire  = 
4942X5- 037XCOS  90°  5'  57",  or  44  watts.  The  impedance 
of  a  condenser  having  the    same  capacity  as  the  line,  viz., 


The  Northwestern   Electrical    Association- 


A  special  effort  has  been  made  to  make  the  coming  meet- 
ing of  the  Northwestern  Electrical  Association  the  most  in- 
teresting yet  held.  Mr.  Carroll  Collins,  the  president,  will 
open  the  sessions  at  the  Piister  Hotel,  Milwaukee,  at  2  p.  m. 
on  January  17;  an  evening  session  will  be  held  on  that  da^ , 
and  morning-  and  afternoon  sessions  the  next  day.  The 
following  papers  will  be  read: 

New  Things  in  Electricity,  by  W.  W.  Low,  Pres.  Electric  Appli- 
ance Co.,  Chicago;  Essential  Station  Instruments,  by  Prof.  Jack- 
son, Madison;  Economical  Use  of  Transformers,  by  Forman  Col- 
lins, Vice-President  "Western  Electrician,"  Chicago,  and  J.  McFad- 
den,  of  the  General  Electric  Companj%  Chicago;  Corliss  Compound 
Engines,  by  E.  L.  Debell,  Sheboygan;  Advantages  of  Direct  Con- 
nection, by  W.  N.  Stewart,  Siemens  and  Halske  Elsctric  Co.,  Chi- 
cago; How  Shall  Members  Buy  Supplies,  by  H.  C.  Thom,  Madi- 
son;   Cupply  of  Electrical  Power  from  Central  Stations. 
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U'ihl      Without   Meat   a   Pos*ibilit>     of     the     Mijfh     Frequency 

Machine. 


bV      J.IEUT     f.    JAKVIS    ^J'Allt-S 

(J  tile  speculative  luiiid  nunc  oi 
iiic  posaiijie  luiure  application^ 
ui  electricity  la  mure  aiirac 
tive  and  none  so  iuU  oi  un- 
Miediate  interest  as  tne  possi- 
bility tnat  seems  almost  uitiun 
our  gra->p  oi  obtaining  ligm 
uiihout  neat,  ol  inaking  iiie 
iignt  waves  without  the  lieai 
waves  ttiat  have  thus  far  always 
been  at  the  same  time  the  cc»m- 
pamon  and  tlie  burden  of  ail 
.miticial  light. 

1  he  time  is  ripe,  and  the  cx- 
-^ ' "       '^vi^j  ^«^t   science   of   the  day    seems 

all  but  ready  and  willing  to  give  the  analysis  of  two  greai 
problems,  tlie  answer  to  either  of  which  would  stana  the 
crowning  achievement  of  a  century  of  progress  in  the  appli- 
cation of  nature's  secrets  to  the  requirements  of  daily  life. 
Une  of  these — the  navigation  of  the  air — seems  to  be  a 
mechanical  problem  only,  while  the  other — the  production 
of  light  without  heat — we  may  as  confidently  say  is  only 
a  question  of  properly  handling  the  electric  current. 

Nature  presents  us  with  beautiful  examples  of  both  so- 
lutions, but  guards  jealously  the  key  to  her  method  of  opera- 
tion, by  which  well-known  forces  are  made  to  do  the  appar- 
ently impossible  thing,  and  it  is  equally  beyond  our  science 
lo-duy  to  explain  how  the  bird  soars  aloft  on  motionless 
wing  and  how  the  glow  worm  emits  a  gleam  of  light  with- 
out a  ray  of  heat.  But  they  do  it,  and  the  many  imitators 
of  the  bird  will  soon  be  equaled  in  number  by  those  wh>) 
are  chasing  the  firefly's  secret 

What  nature  does  with  nature's  forces  man  should  and 
doubtless  will  be  able  to  do  with  a  full  knowledge  of  those 
forces  and  a  better  comprehension  of  the  methods  by  which 
nature  applies  them.  V\  ho  sliall  say  wliich  is  the  more  dith- 
cult  accomplishment,  the  production  of  an  artificial  ruby 
or  the  production  of  an  artificial  ligiit  without  heat?  Tlure 
is  no  certainty,  indeed,  that  the  latter  will  not  come  from 
the  hand  of  the  chemist  first.  We  are  only  too  prone  to 
hastily  write  that  down  as  the  impossible  which  is  simply 
not  yet  done  and  our  last  achievement  as  the  most  difiicult 
of  all  accomplishments. 

Let  us  not,  however,  forget  that  the  chemist  has  striven 
for  more  than  a  century  to  make  the  artificial  stone  with 
commendable  success,  and  the  mechanic  has  striven  a  cen- 
tury to  na\igatc  the  air,  while  the  electrical  engineer  has 
wrestled  but  a  comparatively  short  time  with  the  problem 
of  light  without  heat,  and  has  already  shown  that  the  solu- 
tion, far  fr(jm  being  impossible  on  the  lines  of  his  at- 
tack, is,  indeed,  a  reasonable  expectation  of  another  decade 
of  electrical  advance. 

Tesla's  experiments  have  n<;t  only  showni  the  i)roduction 
of  light  by  methods  entirely  new,  methods  entirely  free 
from  the  wasteful  process  of  chemical  combustion,  but  he 
has  set  the  scientific  minds  of  two  continents  thinking  upon 
the  possibililios  of  high  frequency  phenomena  and  the  re 
duction  of  laboratory  rcsult<>  to  a  practical  form. 

When  a  theory,  advanced  to  explain  a  natural  phcnomc 
non,  is  consistent  with  all  its  variovis  manifestations  and  is 
contrary   to   no   established    hypothesis,   we   are   hound   to 
accept  that  cxplanntiiMi  until  some  inconsistency  is  discov- 
ered or  a  bettor  one  is  given. 

Such  a  theory,  thus  far  uticontradictcd  and  supported  by 
daily  increasing  and  strengthening  evidence,  tells  us  that 
heat  and  light  arc  merely  the  attendant  phenomena  of  a 
high  state  ^m  atomic  vibration  of  the  particles  of  a  solid  or 


gaseous  bod^,  iJiai  liic^  arc  uisimct  and  luay  L»c  Uiucpcudeui 
^^ijcaomena  oi  uiis  siaie  oi  muiccuiar  agiiauon,  auu  so 
ii^ignt  be  separately  prouuced, 

ihus,  tJie  state  oi  a  body  being  hot  is  tlic  result  of  a 
certain  state  oi  agitation  oi  me  paiucies  ui  which  tne  tx>Uy 
is  coiuposed,  aiiu  tne  state  oi  Dcing  iummous  or  mcanues- 
cent  IS  merely  the  result  of  another  and  higner  state  ot  vi- 
uraiion  oi  tne  same  particles.  ^Aruhcial  hgnt,  as  we  know 
It,  is  produced  in  a  rounuabout  lashion  uy  causmg  the 
substance  to  be  iieatcd  and  generahy  consumed,  m  which 
conuiuon  ol  chemical  change  or  combustion  the  particles  arc 
inrown  into  a  state  oi  violent  agitation  producing  light, 
in  all  such  cases  the  particles  or  aioms  ol  tne  body  necessa- 
rily pass  through  all  the  lower  stages  ol  vibration  before  that 
one  IS  reached  at  which  the  mass  appears  luminous  or  mean 
descent. 

Ihe  higher  state  of  ;*gitatioii  can  be  brought  about 
in  a  variety  of  ways.  .A  piece  ol  cold  iron  may  oe  beaten 
with  a  hammer  until  it  is  sensibly  warm  to  the  touch — more 
liammering  will  considerably  increase  the  micrnal  agitauou 
until  it  emits  a  dull  red  light,  and  ii  the  hammering  is  con- 
tinued with  sulhcient  vigor  it  will  eventually  become  white 
hot  and  intensely  luminous — thus  there  seems  to  be  two  en- 
tirely irdepf;ndent  manifestations  of  the  internal  agitation 
of  the  particles — heat  and  light. 

1  he  heat  and  light  derived  from  a  burning  gas  jet  is  ex- 
plained in  a  similar  way,  but  not  exactly  tlie  same.  In  this 
case  we  start  witli  the  potential  energy  of  chemical  attrac- 
tion. Instead  of  the  powerful  blows  delivered  by  the  hani- 
mer  we  have  in  the  latter  instance  an  infinite  number  of  in- 
visible but  rapid  and  incessant  blows  delivered  by  tlie  ox\- 
gen  atoms  of  the  air  as  they  rush  into  tlie  tiame  and  coUide 
with  the  hydrogen  and  carbon  atoms  of  the  gas,  being  im- 
pelled to  this  action  by  the  powerful  force  of  chemical  at- 
traction. The  physical  effects  are  practicaJly  alike  in  both 
cases,  though  in  the  latter  they  are  not  so  plainly  apparent 
to  ordinary  observation.  In  the  electric  lamp  the  light  of 
the  carbon  filament  is  merely  an  attendant  result  of  the 
heat  produced  by  the  resistance  that  the  filament  opposes 
to  the  passage  of  the  electric  current,  and  the  light  given 
oft  we  find  is  a  mere  accident  of  the  transformation  that  is 
taking  place  between  the  forces  at  work — electric  energy  is 
being  changed  back  again  to  heat  energy  in  the  filament. 
We  know  that  light  vibrations  are  far  more  rapid  than  heat 
vibrations  and  the  interesting  question  is.  Can  we  not  ob- 
tain the  high-rate  light  vibrations  without  first  making  the 
low-rate  heat  vibrations  that  absorb  so  large  a  proportion 
(»f  the  energy  expended?  For  the  light  itself  costs  prac- 
tically nothing;  it  is  the  heat  we  pay  for  in  every  case.  There 
is  encouraging  evidence  that  this  can  be  done  by  properly 
delivering  the  electric  current,  by  which  means  we  may  be 
enabled  to  throw  a  gas  or  possibly  a  solid  substance  into 
such  a  high  state  of  molecular  agitation  that  it  will  shine 
without  being  necessarily  lu>t  or  consumed. 

Tesla  has  shown  us  how  currents  of  high  potential  and 
high  frequency  may  be  made  to  cause  a  sort  of  bombard- 
ment of  the  atoTiis  in  certain  fomis  of  matter  so  vigorous 
as  to  render  them  luminous  with  little  or  no  heat,  and  cer- 
t.iinly  without  any  combustion  of  the  material.  These  re- 
markable phenomena  arc  the  result  of  a  molecular  agita- 
tion sot  up  by  an  electric  current  that  itself  has  a  correspond- 
ingly high  rate  of  alternation  or  frc(juency.  This  phenom- 
enon has  been  produced  in  a  rarefied  gas  inclosed  in  a  glass 
bulb  and  in  a  piece  of  copper  wire  so  agitated  by  the  vi- 
brating currents  that  luminous  streams  emanate  from  its 
surface  and  a  sheet  of  flame  is  made  to  flow  from  the  bare 
han«l  that  neither  heats  nor  consumes  anything. 

Speaking  of  the  so-called  "brush  discharge."  Tesla  says: 
"  We  know  that  the  phenomenon  is  due  to  the  agitation  of 
the  molecules  at  the  terminal  (electrode)  and  we  are  led 
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tu  the  conclusion  tliat  could  we  reach  sufficiently  high  fre 
quencies  we  could  produce  a  brush  which  would  give  in- 
tense light  and  which  would  resemble  in  every  particular  an 
ordinary  flame." 

Thus  the  problem  seems  largely  to  re;it  uy^ni  the  [)r(,- 
(iLUtion  of  very  high  frequency  currents,  as  the  p(4cntial 
can  generally  be  increased  to  almost  any  desired  limit. 

There  has  been,  however,  thus  far  but  one  known  way 
to  produce  very  high  frequency  currents,  and  that  is  by  the 
disruptive  arc  discharge,  with  the  attendant  elect  ix 'Static 
ctlfects.  Such  discharges,  though  possibly  of  very  high  fre- 
quency, have  their  own  fixed  rate  and  are  practically  beyond 
control  as  to  the  rate  of  vibration  or  alternations  used,  and  it 
seems  equally  impossible  to  determine  with  any  degree  of 
accuracy  what  the  frequency  or  rate  of  such  a  discharge 
really  is. 

It  would  certainly  seem  that  all  these  conditions  of  high 
frequency  currents  must  be  brought  under  perfect  control 
before  we  can  hope  to  obtain  from  them  the  practical  re- 
sults that  it  is  reasonable  to  suppose  they  are  capable  of 
giving  us. 

We  should  be  able  to  produce  any  rate  of  alternation  oi 
frequency  required  in  a  perfectly  uniform  and  reliable  man- 
ner, to  promptly  place  the  frequency  at  a  certam  value  and 
hold  it  there  as  long  as  desired,  or  to  change  it  to  another 
rate  at  pleasure. 

Considering  what  has  been  done  with  an  erratic  and  un- 
manageable frequency,  what  may  we  not  expect  from  a  fre- 
quency that  may  be  fixed  at  any  desired  rate  and  held  abso- 
lutely uniform  or  varied  at  pleasure? 

Quoting  again  from  a  recent  lecture  of  Mr,  Tesla's,  ha 
says:  "When  we  consider  the  enormous  rapidity  of  light  vi- 
brations we  realize  the  impossibility  of  producing  such  vi- 
brations directly  with  any  apparatus  of  measurable  dimen- 
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PATTEN  MULTI-FREQUENCY  MACHINE. 

sions,  and  we  are  driven  as  the  only  possible  means  of  affect- 
ing the  atoms  of  a  gas  to  the  use  of  electrostatic  force.  By 
varying  the  electrostatic  force  we  can  agitate  the  atoms  and 
cause  them  to  collide  with  evolution  of  heat  and  light,  it 
is  not  demonstrated  that  we  can  accomplish  this  effect  in 
any  other  way." 

In  the  light  of  recent  developments  there  seems  indeed  to 
be  another  and  possibly  much  better  way  of  obtaining  elec- 
trical alternations  of  potential  of  enormously  high  fre- 
quency, and  this  by  a  comparatively  simple  electro-me- 
chanical device — a  sort  of  dynamo,  in  fact,  of  modest  di- 
mensions and  moderate  cost — but  capable  of  giving  perfectly 
uniform  oscillations  of  potential  at  inconceivable  rates,  so 
that  if  these  wonderful  effects  of  luminous  gases  and  solids 
without  combustion  only  require  controllable  high  frequency 
currents,  then  such  effects  can  probably  be  ol)tained  fron.i 
comparatively  simple  apparatus. 

I  refer  to  an  invention  of  my  own  which  I  have  christene  I 
the  "multi-frequency  machine,"  from  which  electric  oscil- 
lations of  almost  any  desired  rate  can  be  had  by  purely  me- 
chanical means  and  entirely  independent  of  disruptive  arc 
discharges  or  electrostatic  effects. 

This  machine,  which  was  described  at  some  length  in  my 
"Laboratory  Notes — X.,"  *  is  indicated  by  diagram  of  parts 

•  See  "ElectrlcaFWorld"  of  Nov.  18,  1893. 


in  the  ligure  herewith,  and  is  interesting  by  reason  oi  the 
possibility  it  holds  out  of  obtaining  any  irequency  of  alter- 
nating li.  .\1.  1-.  desired,  and  ot  eitfter  maintaining  the  frc- 
ij[uency  unitorm  or  changing  it  as  desired  between  enor- 
mously wide  limits,  and  all  this  with  but  little  change  (>i 
.^pced. 

Without  going  into  the  analysis  contained  in  the  article 
cited,  it  will  sumce  to  say  that  the  machine  has  a  series  oi 
successively  connected  armatures  all  carried  by  tne  same 
spmdle,  and  eacii  armature  irom  tlie  first  or  initial  one  on 
gives  a  frequency  just  double  the  preceding,  though  all  re- 
volve in  single  or  two-pole  fields  at  the  same  speed. 

Such  a  machine  can  be  made  with  its  moving  armatures 
so  small  that  it  can  be  driven  by  a  steam  turbine  at  500  revo- 
lutions a  second;  this  would  mean  1,000  reversals  of  E.Al.F. 
a  second  at  the  first  armature  (assuming,  of  course,  only  a 
two-pole  field;,  and  the  successive  armatures  would  give 
frequencies  respectively  of  1,000,  2,000,  4,000,  8,000,  ib,ooo 
and  so  on  up  to  the  loth,  which  would  give  1,024,000  rever- 
sals a  second,  while  the  19th  would  give  524,288,000,  and 
the  20th  over  one  billion  reversals  a  second. 

If,  now,  the  machine  speed  were  decreased  one  per 
cent,  the  first  armature  would  no  longer  give  1,000  re- 
versals a  second,  but  990,  or  one  per  cent,  less,  and  all  the 
successive  armatures  would  give  just  one  per  cent  less  than 
the  former  amount,  so  the  10th  armature  would  give  1,013,- 
760,  instead  of  1,024,000  in  a  second  of  time,  and  any  other 
change  of  the  machine  speed  would  give  a  corresponding- 
change  throughout  all  the  values.  So  this  simple  device 
not  only  promises  enormous  frequencies  from  mechanical 
apparatus,  but  admits  of  an  immense  range  of  choice  and  of 
the  frequency  rate  quite  beyond  the  possibilities  of  disruptive 
arc  discharges  or  the  management  of  electrostatic  effects. 

If  we  have,  then,  here  the  possibility  of  producing  an  os- 
cillating E.  M.  F.  of  any  desired  rate  in  a  perfectly  uniform 
and  controllable  way,  may  we  not  hope  by  its  aid  to  set 
up  an  electrical  bombardment  of  the  atoms  of  a  substance 
that  will  cause  it  to  give  light  without  heat  as  the  result  of 
our  attack? 


Defective  Flywheels. 


BY  CHARLES  H.   MANNING. 

The  article  by  Mr.  W.  Stuart-Smith  in  The  Electrical 
World  of  December  2,  1893,  takes  a  very  just  view  of  the 
flywheel  question.  Why  should  men  who  would  not  dream 
of  using  cast  iron  in  the  tension  member  of  a  bridge  use 
such  an  untrustworthy  metal  in  the  rim  of  a  flywheel  where 
it  is  subject,  not  only  to  much  higher  tension,  but  more  sud- 
den changes  of  load.'- 

Since  the  bursting  of  the  flywheel  here,  on  October  15, 
1 89 1,  we  have  abolished  cast  iron  fl>'^vheels,  and  now  have 
three  wooden  rimmed  ones,  the  first  being  30  feet  in  diam- 
eter, with  a  iio-inch  face,  replacing  the  wrecked  one,  and  the 
other  two  but  slightly  smaller. 

We  have  also  built  one  14  feet  in  diameter,  with  a  30-incii 
face,  and  rim  12  inches  thick  of  plate  steel,  each  plate  being 
1-2  inch  thick,  30  inches  broad,  and  extending  half  way 
around.  This  mass  is  riveted  through  and  through,  and 
I  think  it  would  be  impossible  to  rua  it  at  a  high  enough 
speed  to  burst  it.  Its  normal  speed  is  93  revolutions  per 
minute,  and  it  acts  as  a  flywheel  for  a  1,500-h.  p.  tandem 
compound  engine. 

All  these  wheels  are  giving  entire  satisfaction,  and  I  for 
one  want  nothing  more  to  do  with  cast  iron  flywheels. 

Amoskeag  Mills,  Manchester,  N.  H. 


Honors  to  Helmholtz. 

The  Institution  of  Civil  Engineers  (London)  has  elected 
Prof,  von  Hehnholtz  an  honorary  member.  With  a  total 
membership  of  6,490,  there  are  only  15  honorary  members. 
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The  Most   Economical  Ajje  of   Incandescent  Lamps. 


BY    LIEUT     MANNING  K.  EYRE. 

1  is  something  fearful  to  see 
the  lamentable  ignorance  (li>- 
played  In  tlie  management  of 
many  large  central  stations 
and  innumerajjle  isolated 
j>lants  as  regards  the  most 
economical  use  of  that  small 
appliance  which  all  these 
plants  are  mainly  installed  to 
o])i'rate:  namely,  the  incan- 
descent lami>.  Knowledge 
cc^ncerning  tliis  u.seful  article 
finds  its  way  slowly  into  the  mind  of  the  central  station  man- 
ager, and,  apparently,  not  al  all  into  tiiat  of  the  average  c«)n- 
sumer. 

The  subject  to  be  discussed  in  thi.s  paper,  namely,  the  a<! 
visability  of  renewing  lamps  after  a  comparatively  short 
period  of  their  life,  is  so  well  worn  that  it  would  .seem  use- 
less to  atttiiipt  anything  original.  .Mr.  Carl  llering  ha.s 
covered  the  ground  must  thoroughly  in  an  article  entitled 
■'The  -Most  Economical  Age  of  Incandescent  l^mps,"  which 
appeared  in  the  Transactions  of  the  .American  Institute  of 
hiectrical  ICngineers,  l-ebruary,  1893.  It  is  proposed  to 
take  u])  the  subject  in  the  first  part  of  this  article  from  u 
purely  ctjnnnercial  standpoint  and  put  the  facts  in  such  a 
shape  that  they  will  be  readily  understood.  The  latter  ])arL 
of  the  article  will  deal  with  the  subject  mure  mathematically 
and,  perhaps,  less  interestingly;  but,  it  is  hoped,  may  prove 
r»f  some  value  to  technical  readers. 

The  jjresent  method  seems  to  be  for  a  central  station  fur- 
nishing renewals  to  renew  a  lamj)  only  when  broken,  or  when 
it  has  dropped  so  much  in  candle  i)o\\er  that  the  patience 
of  the  user  is  exhausted.  How  can  it  be  proved  to  the 
average  station  manager  that  this  is  bad,  hopelessly  bad 
policy?  Ill-  will  tell  you  that  he  is  using  less  current 
per  lamp  (although  in  many  cases  he  is  using  more) 
and,  as  long  as  the  lustomer  d<jes  not  growl,  it  is  money  m 
his  pocket  to  run  a  lamp  on  ad  infinitum.  It  does  not  take 
more  than  average  intelligence  to  see  that  even  from  his  own 
incorrect  standpoint  he  loses,  and  loses  largely.  What  is 
he  competing  withi"  What  does  he  want?  He  is  competing 
with  gas  and  he  wants  m<»re  custom.  If  he  would  adopt  tl  e 
policy  of  giving  his  customers  far  better  light,  it  would  n "i 
be  necessary  to  make  a  deal  with  the  local  gas  comi)any,  as 
he  would  soon  have  all  the  custtnn  he* wants. 

I'-very  user  of  lamps,  be  he  central  stati(»n,  isolated  plan', 
or  or<linary  customer,  should  break  his  lamp  and  renew  it  a: 
such  a  time  in  its  life  that  the  cost  per  candle  of  light  is 
least  for  the  time  the  lamp  has  been  used.  X(jt  the  cost  i>er 
lamp,  but  the  cost  per  candle  poxycr.      This  is  self-evident. 

We  are  buying  light,  and  we  arc  buying  it  by  the  can<lle 
power,  not  by  the  lamp.  We  pay  .so  much  for  i<)  candles  01 
light  and  so  nnich  more  for  32  candles,  and  yet  a  user  will  start 
out  with  1,2  candles  <»f  light  that  he  has  paid  for,  and  he  will 
keep  right  on  paying  for  them  when  he  is  only  getting  1(1  or 
JO  candles.  1\»  show  the  incorrectness  of  the  station  nian'< 
point  of  view,  it  is  only  necessary  to  glance  at  the  curves 
showing  the  changes  in  current  consumed,  as  shown  in  l"ig. 
2.  As  he  voltage  remains  constant,  and  since  (as  a 
glance  at  the  curves  will  show)  the  current  throughout  llic 
8cx)  hours  is  practically  the  same  as  at  the  conunencement  of 
the  lamps  life,  the  total  energy  imparted  to  the  lamp 
throughout  any  peiiod  of  8tx)  hours  or  less  is  practicaih 
constant.  As  a  matter  of  fact,  up  to  500  hours,  the  mean 
energy  consumed  by  the  lamp  is  greater  than  the  energy  a: 
the  start.  In  actual  figures,  at  301  hours,  the  total  energy 
being  e\jiendcd  is  (\i  i-J  watts,  as  against  6j  watts  when  the 


lamp  was  brand  new.     So,  that  with   i   watt  more  energy, 
we  are  getting  4  c.  p.  less  light. 

It  is  very  evident  that  the  advisability  of  breaking  and  re 
newing  lamps  early  in  their  life  is  greater  in  localities  where 
power  is  more  e.xpensive  and  less  where  power  is  cheaper: 
we  must  take,  therefore,  c«jmparatively  wide  limits  for  the 
cost  of  ]Jower  in  order  to  completely  ctner  the  ground.  The 
less  the  value  assumed  for  the  cost  of  power,  the  stronger 
will  the  argument  be  against  breaking  the  lamps.  But,  in 
order  to  leave  no  shadow  of  doubt  in  the  mind  of  any 
u.ser  of  lamps  that  there  is  some  point  in  the  life  of  the  lamp 
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where  it  is  advisable  to  break  it.  and  beyond  which  pt)int  it 
is  actual  loss  to  him  to  run  it.  the  lowest  cost  of  power  as- 
sumed is  such  that  it  must  appeal  to  even  those  who  pay 
very  little  for  the  curreiu  they  su|)ply  or  receive.  The  a.s- 
sumed  costs,  above  referred  to.  are  3  cents,  5  cents  and  8 
cents  per  electrical  horse  power  hour  delivered  at  the  lamp; 
3  cents  is  undoubtedly  very  low  and  8  cents  is  not  higli;  con- 
se<|uently,  I   have  erred,  if  at  all.  on  the  conservative  side. 

The  co.st  of  a  lamp  will  be  taken  a.s  constant  throughout  the 
calculations — 35  cents. 

The  data  used  in  the  follow  mo   table  are  the  mean  of  a 
large  mnnber  of  careful  experiments  made  by  Pmf.  B.  F. 

Thomas,  and   the   results  of  which   were  |)ublished   in   the 

IVan.sactions  of  the  .\merican  Institute  for  May  and  June. 

i8«)2.  The  average  caiulle  power  and  efficiency  are  calcu- 
lated from  the  data  in  the  la.st  column  of  Table  \'.  of  that 
paper.  It  must  be  remembered  that  all  these  results  are  the 
average  of  thirteen  different  makes  of  lamps,  bought  in  the 
oi>en  market  and  carefully  tested.  It  is  presumable,  there- 
fore, that  results  based  on  these  experiments  will  be  coin- 
mercially  true. 

The  following  table  is  an  extract  from  the  experiments  re 
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ferred  to,  on  which  all  the  calculations  made  in  the  construc- 
tion of  Table  II.  are  based: 

TABLE    I. 

Watts 
Percentage    Per    Candle 
of  or 

Candle  Power.  Efficiency. 


Life. 

0  hours  

100  hours  

200  hours 

300   hours  

400  hours  .• 

500  hours  

600  hours  

700  hours  

SOO  hours  

900  hours  

1000   hours  1.05 


100 
95.6 

yo 

84 

78.4 

7:5 

68.G 

64.7 

62 

57.4 


4.2 
4.5 
4.8 
5.0 
5.3 
5.6 
5.9 
6.3 
6.6 
6.8 


11.6  .77       1.22       1.90 

From  the  above  table  it  is  at  once  seen  that  tlie  curve  ex- 
pressing the  relation  between  watts  per  candle,  or  efficiency 
and  the  life  of  the  lamp,  is  nearly  a  straight  line,  or,  in  sim- 
pler language,  the  efficiency  decreases  very  nearly  .3  watt 
for  every  100  hours  of  the  life  of  the  lamp;  consequently,  the 
mean  efficiency  throughout  any  part  of  the  lamp's  life  can  be 
readily  found. 

I  have  taken  a  period  of  3,000  hours,  and  calculated  in 
the  following  manner  how  much  it  would  cost  the  user  of 
light  per  candle  for  that  time  if  he  broke  his  lamps  at  3CK0 
hours,  400  hours  or  500  hours,  etc.  Lamp  cost,  as  stateii 
above,  35  cents. 

CASE   I.— If  renewed   at   300   hours. 
Mean    efficiency    during   300    hours    (see    Table    D.)    equals     4.6  w. 
Mean  candle  power  during  300  hours  equals  14.9  c.  p. 

Since  lamp  is  renewed.  10  times  in  3,000  hours: 

Lamp,  cost  for  1  light,  10x35,  equals $3.50 

Cost  of  power  for  3,000  hours,  for  1  lamp  at  3c.  per 
3x3000x4.6x14.9 

E.  H.  P.  hr. equals 8.10 

746  


Total  cost  of  lamp  for  3,000  hours $11.60 

11.60 

Cost  per  C.  P.  of  light,  3,000  hours  — equals 77 

14.9 

The  above  process  is  simpl\-  repeated  for  400,  500,  600, 
etc.,  hours,  and  the  result  tabulated  in  column  4  of  Table  11.. 
Columns  5  and  6  of  Table  II.  are  like  results  for  costs  »;f 
power  of  5  cents  and  8  cents: 

TABLE  II. 

Cost  of  1  Candle  of 
Light  for  3000  Hrs. 
When  El.  H.  P. 
Lamp  Total  Mean  C.  P.  Costs, 

Smashed  at  Cost.         for  3000  Hrs.      3c.        5c.        8c. 

200  hours    $5.25  15.2  $0.88     $1.25     $1.79 

300  hours    3.50  15.  .77      1.14      1.69 

400  hours    2.62  14.4  .75      1.13      1.69 

500  hours    2.10  13.9  .75       1.13      1.71 

600  hours    1.75  13.4  .75      1.14      1.73 

700  hours   L50  12.9  .745     1.15      1.76 

800  hours    1.32  12.5  .745     1.17      1.81 

900  hours   1.17  12.  .76      1.19      1.85 

1000  hours    11.6  11.6  .77      1.22      1.90 

(To   be  continued.) 


The  Niagara  Power  Plant. 

In  referring  to  Prof.  Forbes'  paper  on  Electrical  Transmis- 
sion of  Power  from  Niagara  Falls,  "The  London  Electri- 
cian" says:  "The  paper  should  never  have  been  presented  to 
an  engineering  society,  and  woidd  have  been  premature  even 
for  a  popular  audience.  The  subject,  as  a  practical  problem, 
was  clearly  quite  unripe  for  discussion.  Many  of  the  de- 
tails were  unanimously  condenmed  b\-  practical  engineers. 
Mr.  Ferranti's  incisive  and  fearless  speech  was  received  with 
unusual  applause,  and  while  we  echo  his  candid  statement 
that  no  blame  can  be  attached  to  Prof,  h^orbes,  the  important 
subjects  on  which  he  dwelt  cannot  be  allowed  to  remain 
where  they  were  left  when  the  meeting  rose.  The  less  said 
about  Prof.  Forbes'  reply  the  better.  To  say  that  the  various 
criticisms  have  refuted  each  other  is  a  ven,'  old  device,  and 
was  quite  inappHcable  to  this  discussion." 


False   Economy. 

ftV    J.     H.    C.AHOON. 

(JME  time  ago  in  an  article 
on  "The  Economy  of  Small 
Central  Stations"  illustration 
was  given  of  the  failure  of  ihe 
plant  to  pa>"  dividends  through 
lack  of  economy  in  its  opera- 
tions, and  it  was  there  slwjwn 
that  by  the  rehabilitation  of 
the  plant  under  the  intelligent 
supervision  of  a  good  electri- 
cal engineer  these  non-paying 
plants  could  be  converted 
into  good  dividend  payers.  1  thought  at  that  time  that 
the  lighting  plant  spoken  of  was  in  a  pretty  bad  shape,  ana 
so  it  was;  but  since  that  time  I  have  run  across  a  street 
railway  plant  which  is  in  a  much  more  chaotic  and  run- 
down condition  than  ever  the  lighting  plant  dreamed  of 
being. 

ri.e  history  of  the  street  railway  plant  was  something 
as  follows:  In  1890  the  road  was  in  operation  as  a  horse 
railroad  with,  approximately,  75  cars.  In  the  following  winlei- 
it  was  decided  to  equip  a  part  of  the  road  electrically,  anu 
20  motor  car  equipments  were  ct)ntracted  for  and  placed 
on  t'.ie  old  horse  cars.  A  power  house  was  constructed 
and  equipped  with  two  8o-kw.  Kae  generators,  belted  di- 
rect to  two  loo-h.  p.  non-condensing  Westinglnnise  en- 
gines, steam  being  supplied  by  a  battery  of  four  125-h.  v. 
Lioilers,  fitted  with  mechanical  stokers.  This  change  over 
was  made  under  the  direct  supervision  of  the  president  of 
the  road,  who,  although  he  did  not  claim  to  be  either  an 
electrical  or  mechanical  engineer,  or  even  a  itoam  engineer, 
did  not  think  it  necessary  to  secure  the  services  of  any- 
thing more  than  an  ordinar\  d}namo  tender  to  look  after 
his  plant  and  road  equipment,  nor  did  he  consult  any  engi- 
neer as  to  his  equipment;  but  simply  bought  the  material 
and  had  it  installed  by  his  own  force,  with  the  exception 
of  the  overhead  line,  which  was  put  up  by  an  expert  from 
one  of  the  electrical  companies.  This  was  in  the  spring 
of  1 89 1.  Let  us  now  follow  this  road  in  its  operation  and 
expansion  through  the  following  two  years. 

We  hnd  at  the  end  of  this  time  that  the  equipment  of 
riutor  cars  is  doubled,  i.  e.,  that  the  road  is  now  runnmg 
^o  motor  cars  where  bciore  it  ran  20.  Let  ns  see  what  tl;e 
president,  acting  as  las  own  engineer,  has  accomplished  in 
tliis  in'icrval.  As  the  demand  of  his  road  became  greater 
he  put  in  various  new  apparatus  in  his  power  hou^e,  as  fol- 
lows: First,  he  added  a  Cooper-Corliss,  tandem,  compound- 
condenSiiig  engine  of  380  h.  p.,  and  concluded  to  put  in  a 
line  shaft  and  belt  from  that  to  his  generators,  and  also  put 
in  an  independent  Cooper  condenser.  From  time  to  tin^c 
were  added  two  350-h.  p.  tandem,  compound-condensing 
Buckexe  engines,  one  i,ooo-h.  p.  \\'orthington  independent 
jet  condenser,  one  i.ooo  h.  p.  Hall's  live-steam  purifier,  a 
battery  ot  three  horizontal  boilers  of  ico  h.  p.  each,  and  tw< 
..i30-h.  p.  Manning  uprigh.t  boilers.  The  ptmips  for  feed- 
ing the  boilers  were  one  Epping  boiler  feed  inimp,  one 
i''kil<c  duplex  bt)ilcr  feed  pump,  one  Worthinglon  duplex 
pump,  one  Ilanc(K'k  inspirator  and  one  Metropolitan  in- 
spirator. 

It  will  be  remembered  that  we  started  with  two  Rae  gene- 
rators of  80  kw.  each,  next  were  added  two  Edison  generators 
of  130  kw.  each,  then  one  \\'estinghouse  generator  of  300 
kw.  capacity,  and  finally  he  decided  it  would  be  a  good 
plan  to  put  in  lights  for  his  power  .station,  car  bams,  etc.. 
and,  therefore,  got  a    i.ooo-light  alternati)r  and  a   50-light 
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'J,uuo-c.  p.  machijie,  llie  last  two  ni  ilie  l.-ll.  1\ih-.  lii> 
jjiinK'.'trs  were  of  the  same  inrcc  kinds  a?  lub  j^cneraior:. 
.vhile  the  circuit  breakers  were  all  uf  the  Wcstinghouse 
make  and  the  hghtning  arresters  oi  tne  Key>tone  paiiern. 
At  vane  Us  times  the  president  <>l  the  road  secured  men 
for  the  position  of  cl)ief  engineer  for  this  plant,  but  as  he 
persisted  in  running  the  power  liuuse  himself  even  to  the 
iiiinutest  detail,  he  has  never  succeeded  in  retaining  an  en- 
gineer for  a  longer  period   than  a  few  niunths  at  a  time. 

i  ua>  intlirecll)  interested  in  this  road,  inasmuch  as  1  was 
asked  to  recommend  a  chief  engineer  for  it,  and  knowiu:'' 
something  of  the  conditions  1  recununended  a  most  excel 
ie.'ii  man,  who  was  luA  only  a  good  steam  engineer,  bui 
wa-.  also  exceedingly  well  i>osted  electrically,  anil  who  had 
had  (|uile  a  number  of  } ears'  practical  experience  in  tl'c 
liaudhng  of  bt^th  steam  engines  and  electrical  apparatus. 
Ill  lalkii.^  the  matter  over  with  this  gentleman,  i  outlined 
lo  iiim  the  characteristics  of  the  president,  and  told  him 
jUM  wliat  to  expect,  ancJ  .said  he  nmst  be  prepared  to  meet 
the  eccentric  behavior  iA  the  president  and  get  ahjug  with 
it  as  best  he  ctnild,  but  he  should  endeavor  all  the  tiniw* 
t.»  brmg  up  the  condition  of  the  plant  to  something  like  an 
econt)nucal  one,  in  spite  of  the  president — in  other  words, 
to  reduce  chaos  to  something  like  order. 

It  vvjll  appeal  at  once  to  the  electrical  engineer  if  he 
stops  to  consider  with  what  this  man  had  to  contend.  Theie 
were  three  different  makes  and  sizes  of  generators  to  b^ 
run  in  multiple  or  any  one  to  be  run  in  nmltiple  with  any 
any  orher  one,  and  these  were  to  be  driven  by  three  different 
types  ant!  sizes  of  engines,  with  different  systems  of  cut- 
outs and  regulators,  and,  incidentally,  steam  was  furnished 
by  three  different  batteries  of  boilers  of  totally  different 
makes,  though  this  latter  did  not  matter  so  materially,  li 
is  a  \>ell  known  fact  that  it  is  exceedingly  difficult  to  run 
generators  of  different  makes  in  parallel,  not  only  because 
ot  the  ilifferent  .systems  of  windings,  but  of  the  different 
magnetic  properties  of  the  iron,  which  makes  one  generator 
respond  more  (juickly  to  changes  of  load  than  the  other, 
so  that  when  a  sudden  load  is  thrown  on  to  the  power 
house  the  generator  whose  magnetic  qualities  permit  it 
to  pick  up  the  (juickest  is  the  one  t(j  take  the  brunt  of  the 
overload,  and,  prjssibly,  before  the  other  generator  can  pick 
up  and  lake  its  share  of  the  load  the  lirst  has  taken  .so 
much  as  to  literally  work  itself  to  pieces. 

So,  too,  with  steam  engines  of  different  makes,  one  re- 
sponds (juickly  to  the  overload,  having,  as  it  does,  a  vei^ 
(|Mick  responding  and  sen.sitive  governor,  while  the  otlier, 
with  a  totally  different  governing  device,  and  with  a  differ- 
ent systeuj  of  cutout  throughout,  may  take  an  appreciable 
interval  before  it  will  respond  to  the  violent  fluctuations  in 
1<  :.<!,  sticli  as  are  often  seen  in  the  power  house  of  a  street 
railway. 

Goinp  back  to  our  plant  again,  it  will  be  .seen  by  sum- 
HHiig  up  that  the  total  horse  power  of  the  engines  is  1,280, 
the  boiler  power  amounts  to  l.^cxi  and  the  generator  jiower, 
roui;hIy  .speaking,  to  840  kw.,  inclu.ling  the  lighting  plant. 
The  actual  average  daily  output  rctpiired  for  running  the  40 
cars  is  400  amperes,  or  at  the  rate  of  10  amperes  per  car. 
which  is  about  right  for  this  nmnbcr  of  cars  in  oi)eration 
where  the  track  is  practically  level.  Of  course  the  Huctua- 
tions  are  considerably  more  than  this.  an<l  may  even  be 
(loul)lcd  for  brief  interNals  of  time  and  under  special  con- 
I'itions. 

To  o!>tnin  this  output  of  400  amperes  they  arc  at  the  pres- 
ent b\rnlng  14  tons  of  good  (juality  steaming  coal  per  dav 
o:  18  hours,  and  arc  using  on  an  average  2()8  h.  p.  for  the 
railwav  circuit  and  48  h.  p.  for  lighting  power  for  one-third 
of  the  time,  or  an  average  horse  power  per  day  of  284.  This 
gives  a  coal  consumption  per  horse  power  hi)ur  of  5.47 
fiounds.     .'\s    a    G^oper-Corliss.   or   any    good   condensing 


engme,  should  give  aa  output  oi  one  li.  p.  per  liour  for 
-.acn  two  awi  oiic-naii  pouuus  01  coai  uutncu  at  least,  u 
wiU  be  seen  mat  luis  piant  is  consummg  someiumg  over 
uouDle  tne  amount  oi  coal  mat  it  snoum.  i  believe  mat 
ijoin  ol  tne  \\  estingUouse  engines  arc  laid  up  lor  repairs, 
as  is  also  one  of  tlie  80-ku.  generators,  but  tne  balance  oi 
lae  eouipment  is  in  condition  lor  use,  ana  is  arranged  .a» 
as  to  torni  what  might  be  called  by  courtesy  a  duplicate 
plant,  tnt  last  arrangement  of  which  1  heard  being  as  loi- 
lows.  ihe  line  shall  was  driven  b)  the  Coopcr-Corliss  380 
li.  p.  engme;  near  each  end  ot  this  and  back  Oo  feet  weie 
placed  tne  two  350-h.  p.  iJuckeye  engines,  with  doubie 
(irr. ing  pulleys,  placed  in  line  with  clutch  pulleys  on  the 
line  siiatl.  lo  each  of  these  engines  were  belled  *  ne  150 
kw.  i-.!dis<jn  generator  and  one  80-kw.  Kae  generator,  iiit 
Idea  I  eing  mat  in  case  of  a  breakdown  of  the  engines  ihe\ 
could  shut  the  bell  along  and  in  that  way  run  the  four 
generators,  either  from  the  350  h.  p.  engines  or  to  the  line 
shaft.  The  50  light  arc  and  the  A  50  alternating  were 
placed  between  the  right-hand  Uuckeye  and  the  Corliss  en 
gines  and  belted  to  tUe  line  shaft;  this  latter  was  extended 
tUrough  into  an  annex  and  the  300-kw.  \\  estinghouse 
g«.neraioi  was  installed  there  next  to  the  coal  pile,  where 
it  had  every  facility  for  accumulaiing  coal  dust  on  it  This 
generator  was  driven  by  a  fixed  pulley  on  the  end  of  the 
imc  b/iaft,  the  distance  between  centres  of  generator  and 
line  siiaft  being  28  feet,  and  to  drive  this  a  36-inch  belt. 
\s Inch  was  used  on  the  Corliss  engine,  was  worked  over 
into  a  33-inch  belt,  and  a  new  belt  ordered  for  the  Corlis.-. 
Ihe  result  of  this  arrangement  is  that  when  the  rail w a;, 
piant  shiUts  down  the  hgliting  plant  shuts  down,  and  the 
Lonsecjuently  have  to  use  oil  lamps  and  gas  to  clean  u\> 
witii.  lo  give  the  numerous  changes  and  shifts  tliat  ha\e 
been  made  in  the  apparatus  during  the  interval  that  it  ha^ 
been  in  the  possession  of  this  road  would  be  sufficient  ;«• 
drive  an  engineer  not  o-.ily  wild,  but  crazy,  as  the  president 
01  the  load  seemed  to  have  certain  days  periodically,  when, 
according  to  his  notions,  it  was  necessary  to  change  things 
around,  and  they  were  accordingly  clianged  or  tlie  engineer 
left;  soiuetimes  one  thing  happened,  sometimes  the  other. 

Ihe  boiler  room  was  not  without  its  trouble,  as  was 
lustauced  by  the  fireman  not  taking  kindly  to  the  mechan- 
ical stokers,  and,  therefore,  they  failed  to  work  satisfactt>ril\, 
and  were  continually  out  of  order,  although  there  was  no 
reason  why  they  should  have  been  had  they  been  given  ordi- 
iiarv  ai;tntion.  \\  ith  the  arrangement  oi  feed  water  and 
the  rianiier  of  firing,  the  M.uming  boilers  primed  so  badi) 
that  it  was  impossible  to  use  them  as  intended,  and  finalix 
resort  was  had  to  the  use  of  Halls  live-steam  purifier  as 
.1  sttoUi  drum  for  the  Manning  boilers,  and  in  this  wax 
iluy  succeeded  in  getting  some  service  e>ut  of  the  boilers 
ami  fairly  dry  steam,  although  it  strikes  me  as  rathei 
a  i-.ni(|ue  use  to  make  of  a  steam  purifier.  The  president 
(.f  this  load  would  persist,  in  spite  of  the  protestations  of 
every  engineer  he  had  there,  in  employing  the  cheapest 
lL;rade  of  firemen  that  could  be  t>btained  in  the  cit\,  and 
to  this  fact  is  probably  to  be  attributed  the  necessity  f«>r 
frequent  repairs  on  the  boilers  as  well  as  the  general  inef^'i 
ciency  01  the  boiler  plant  to  funiish  sufficient  steam  lo  rui. 
t!u*  station  properly.  This  seems  to  be  an  absurd  slate 
meiit.  bu»  it  is.  nevertheless,  a  true  one.  tliat  with  1,300  h.  p. 
in  boiVrs  it  was  fretpiently  the  case  that,  owing  to  various 
mishaps,  they  could  not  supply  sufficient  steam  to  furnish 
TfX)  h.  p.  to  the  engines. 

The  rriginal  installation  was  faulty  from  an  engineering 
l>oint  of  view  in  that,  while  they  knew  that  they  must,  in  the 
course  of  a  very  short  time,  double  if  not  treble  their  elec- 
trical equipment,  no  provision  was  made  for  such  increase 
othei  tiian.  perhaps,  the  president  might  have  had  this  in 
mind   in   installing  his  boiler  plant,  which  was,  of  course. 
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wildly  excessive  for  the  small  output  required  for  his  first 
installation  of  generators.  It  is,  perhaps,  not  well  to  crit- 
icise too  severely  the  original  installation,  as  not  so  much 
v.as  l.nown  then  about  the  proper  proportions  of  a  plant  as 
at  the  present  time,  and,  therefore,  we  might  pass  this  by; 
but  certainly  when  it  came  to  the  increase,  any  engineer 
would  have  advised  the  enlargement  of  the  plant  on  the 
same  lines  as  begun,  i.  e.,  with  the  same  style  engines  and 
the  same  style  generators,  or  else  have  recommended  the 
sale  of  his  first  installation,  and  if  the  president  wanted  to 
buy  other  make  apparatus,  then  fit  his  plant  with  this  new 
make  entirely  to  meet  the  new  conditions. 

Now,  what  will,  I  think,  strike  the  reader  as  the  only  way 
to  save  this  railway  property  from  bankruptcy,  is  for  this 
road  to  secure  the  services  of  a  first-class  electrical  engineer 
and  place  the  whole  thing  in  his  hands  for  entire  re- 
organization and  give  him  absolute  charge  over  the  entire 
steam  and  electrical  part  of  tlie  road,  with  the  distinct 
understanding  that  the  president  is  not  to  interfere  in  any 
way  with  the  instructions  of  the  chief  engineer.  The  power 
house  could  be  remodeled  at  a  small  outlay  so  that  it  could 
be  placed  on  an  economical  basis,  and  if  then  attention  is 
paid  to  the  balance  of  the  road,  and  a  uniform  equipment 
secured  there,  together  with  some  consideration  for  the 
welfare  of  the  public  in  the  matter  of  decent  cars,  there 
should  be  no  question  but  that  this  road  could  be  trans- 
formed into  a  good  dividend  payer. 


His   Appeal   Decided  Against  Him, 


Mr.  T.  C.  Martin  has  again  been  defeated  in  his  contest 
with  The  Electrical  World.  When  in  April  last  the  Court 
decided  against  him,  he  was  not  satisfied  with  the  decision, 
and  he  appealed  from  it  to  the  General  Term  of  the  Superior 
Court.  This  appeal  came  on  for  hearing  early  in  December 
before  Judges  Freedman,  McAdam  and  Gildersleeve ;  and 
after  considering  the  appeal  these  three  Judges  concluded 
that  the  Referee's  decision  was  right  and  that  Mr.  Martin 
had  made  out  no  case  against  this  paper  or  Mr.  Johnston. 
The  opinion  of  the  General  Term,  which  was  delivered  on 
December  29  by  Judge  Gildersleeve,  is  brief,  but  to  the 
point,  as  follows: 

OPINION. 

GILDERSLEEVE,  J.— This  is  an  appeal  by  the  plaintiff  from  a 
judgment  entered  in  favor  of  the  defendants  upon  the  report  of 
a  Referee  dismissing  the  complaint.  The  action  was  brought  to 
compel  the  specific  performance  of  a  written  contract.  The  com- 
plaint contained  the  usual  allegations  of  due  performance  of  all 
the  covenants,  conditions  and  agreements  to  be  kept  and  performed 
by  plaintiff,  and  charges  that  the  defendant  Johnston  failed  to 
keep  and  perform  the  contract  on  his  part.  None  of  the  evidence 
taken  before  the  Referee  appears  in  the  record,  as  the  case  comes 
up  on  the  exceptions  filed  to  the  Referee's  report.  The  plaintiff  has 
not  appealed  from  the  Referee's  refusal  to  find  facts  in  the 
plaintiff's  favor,  and  plaintiff  must,  therefoi-e,  be  held  to  acquiesce 
in  the  conclusions  of  fact  reached  by  the  Referee.  Has  the 
learned  Referee  upon  the  facts  found  reached  a  correct  conclu- 
sion of  law?  The  determination  of  this  question  seems  to  be  the 
sole  duty  of  the  General  Term. 

In  the  sixteenth  finding  of  fact  the  learned  Referee  found:  "That 
.  the  plaintiff  failed  to  observe,  and  plainly  violated  the  promises 
and  agreements  made  by  him  in  the  said  agreement."  The  Ref- 
eree holds  the  plaintiff  as  guilty  of  affirmative  acts  in  violation 
of  the  contract.  This  is  an  insurmountable  obstacle  in  the 
way  of  the  plaintiff's  success  on  this  appeal.  Such  a  finding  calls 
for  a  dismissal  of  the  complaint.  It  would  seem  that  plaintiff's 
proper  course  would  have  been  to  treat  the  contract  as  continuing, 
and  sue  foi-  damages  for  the  breach  of  Johnston. 

All  we  now  decide,  however,  is  that  upon  the  facts  as  found 
by  the  Referee,  the  complaint  was  properly  dismissed. 

For  these  reasons,  and  for  the  reasons  set  forth  in  the  opinion 
of  the  leained  Referee,  which  appears  in  full  in  the  papers  be- 
fore us,  the  judgment  must  be  affirmed  with  costs. 

I  concur,  J.  J.  F.  I  concur,  D.  McA.  J. 

As  will  be  seen  by  reading  this  opinion,  Mr.  Martin  did  not 
bring  to  the  notice  of  these  Judges  the  evidence  given  in  his 
case.  He  appealed,  as  Judge  Gildersleeve  sa}S,  on  "excep- 
tions filed  to  the  Referee's  report" — that  is,  on  technical  legal 


objections.  The  "facts''  were  never  satisfactor\-  to  Mr. 
Martin;  and  his  whole  litigation  was  bom,  nurtured  and  de- 
veloped in  the  atmosphere  of  technicality.  That,  of  course, 
not  from  any  wish  on  his  part,  but  from  necessity.  As  the 
Judge  also  says:  "The  plaintiff  has  not  appealed  from  the 
Referee's  refusal  to  find  facts  in  plaintiff's  favor,  and  plaintift 
must  therefore  be  held  to  acf|uiesce  in  the  conclusions  of  fact 
reached  by  the  Referee."  The  Referee  found  the  facts  to  be, 
quoting  again  from  Judge  Gildersleeve: 

"That  the  plaintiff  failed  to  observe,  and  plainly  violated,  the 
promises  and  agreements  made  by  him  in  the  said  agreement." 

And  in  this  the  Judge  says  Mr.  Martin  has  acquiesced. 
What,  then,  was  his  appeal?  As  we  said,  something  based  on 
reasoning  purely  technical;  and  we  will  try  to  briefly  explain 
it:  We  have  pointed  out  in  the  report  of  this  case,  already 
published  in  The  Electrical  World,  that  Mr.  Martin's  action 
was  founded  on  the  fact  that  Mr.  Johnston  wrote  him  on 
June  7,  1890,  that  he,  Mr.  Johnston,  wished  the  contract  be- 
tween them  formally  terminated  at  the  end  of  the  year  1890. 
It  was,  as  a  matter  of  fact,  at  that  time  already  terminated  and 
had  been  so  for  over  three  months,  and  Mr.  Martin  had  been 
at  that  time  securely  installed  in  his  present  position  as  the 
editor  of  another  journal.  From  w-hat  Mr.  Johnston  wrote, 
Mr.  Martin  wanted  the  Referee  to  decide  that  as  against  Mr. 
Johnston  the  contract  employing  him  as  editor  of  The  Elec- 
trical World  was  in  existence  down  to  the  end  of  1890 — and 
this  in  face  of  the  admitted  fact  that  Mr.  Martin  was  out  of 
his  employment  on  The  Electrical  World  and  was  actually 
employed  as  editor  on  another  paper. 

So  far  as  fact  and  common  sense  are  concerned,  you  might 
just  as  well  ask  a  court  of  justice  to  decide  that  San  Fran- 
cisco is  situated  on  the  shores  of  the  Atlantic  Ocean,  because 
some  one  had  said  something  which  might  possibly  itrply 
that  it  was  so,  as  to  ask  what  Mr.  Martin  modestly  requested 
to  be  decided  for  the  purpose  of  helping  him  out  of  his  awk- 
ward situation. 

The  Referee  did  not  waste  time  on  Mr.  Martin's  metaphysi- 
cal conundrums.  He  said  plainly  and  practically  that  all 
that  "may  be  admitted  without  removing  or  reducing  the 
difificulty,  which,  it  seems  to  me,  stands  in  the  way  of  the 
plaintiff's  recovery  in  this  action." 

Now  comes  Mr.  Martin's  technical  appeal.  He  did  not 
find  fault  with  what  the  Referee  did  decide,  but  what  he  con- 
tended was  that  had  he  decided  more  the  result  to  him  would 
be  less  disastrous;  that  is.  had  the  Referee  decided  that  be- 
cause Mr.  Johnston  in  his  letter  of  Jime  7  impliedly  ad- 
mitted that  the  contract  was  in  existence  to  the  end  of  iScjo. 
this  w^ould  or  at  lea'-*^  might  in  law  overcome  the  effects  of 
Mr.  Martin's  own  "affirmative  acts  in  violation  of  the  con- 
tract." Mr.  Martin  was  only  dissatisfied  with  the  Referee's 
conclusions  because  the  Referee  did  not  appease  liis  desire? 
in  this  respect.  "Only  let  the  Referee  do  as  I  want  him  to 
do."  thought  Mr.  Martin,  "and  then  see  where  Mr.  Johnston 
and  I  will  stand.  It  will  be  seen  that  though  I  mav  have 
violated  my  contract.  Mr.  Johnston  admitted  that  I  did  not: 
and  not  on  the  facts  but  on  ^fr.  Johnston's  implied  admis- 
sion I  plant  mvself."  The  Referee  did  not  view  it  in  this 
light:  neither  could  three  judges  of  the  Superior  Court.  So 
Mr.  Martin's  appeal,  based  on  this  technical  and  narrow- 
minded  view  of  the  matter,  did  not  succeed. 

As  suggested  bv  Ju'dge  Gildersleeve.  "The  plaintiffs 
proper  course  would  have  been  to  treat  the  contract  as  con- 
tinuing and  to  sue  for  damages  for  the  breach  of  Tohi:ston." 
Tliis  is  what  The  Electrical  World  sought  all  through  this 
controversv.  to  force  Mr.  "Martin  to  do.  But  that  involved 
the  question  of  the  rightfulness  or  wrongfulness  of  his  dis- 
charg-c.  and  that  question  he  always  seemed  to  wish  to  avoid 
ventilating,  ^^''e  suppose  that  for  the  same  reason  he  with- 
held f'-oin  the  Judges  the  evidence  on  this  question,  the  ab- 
sence of  which  from  the  record  Jttdge  Gildersleeve  refers  to. 
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ELECTRO-PH  YSICS. 
/Jis/or/ion  of  Wins  hy  O^iilliitin^  J)iithtirgi's. — In  a?! 
article  In  Mr.  KcniK'lly,  in  the  Loiid.  "Klcc.  Kev.,"'  Dec.  15. 
lie  refers  to  Mr.  IJleckrodes  article  abstracted  in  the  Digest. 
Oct.  14,  and  describes  interesting  tests  made  by  himself, 
from  wiiich  we  extract  the  following:  The  bends  in  the 
wire  <lo  not  appear  to  follow  any  law  and  are  not  confined  to 
any  plane,  nor  could  they  be  controlled  by  a  magnetic  field 
of  1,000  units;  the  ])ends  were  the  largest  and  the  most 
abrupt  with  the  most  powerful  discharges;  the  medium 
surrouiuling  the  wire,  as  air.  water,  oil  or  vacuum,  does  not 
seem  to  influence  the  effects.  n(»r  were  the  effects  tlestroye<l 
by  hannnering  the  wire  into  thin  strips;  the  best  results 
were  obtained  with  wires  of  platimnn  alloyed  with  10  per 
cent  of  iridium,  having  a  diameter  of  .008  centimetre;  son'o 
o^  the  bends  were  so  abrupt  that  they  formed  an  angle  of 
m<»re  than  *f)  degrees;  microsco])ic  examination  showed  the 
existence  of  holes  or  craters  at  the  bend,  sometimes  on  the 
concave  and  sometimes  on  the  convex  side:  with  continuous 
currents  the  distortions  were  very  faint  uidess  the  current 
was  applied  sud«lenlv.  These  observations  suggest  to  him 
that  tlu'  flistortions  arc  produced  by  the  sudden  exi)ansii'ii 
released,  leave  the  small  craters  which  were  ob.^^erved  and 
caused  the  mechanical  distortion. 

Afinos/thrnV  F.lfclrUUv. — In  a  n«ilc  in  tlu  Loud,  "l^lec. 
Kev.."  Dec.  15.  attentiiMi  is  calle<l  to  observations  on  I'en 
N'evis.  which  confirm  Prof.  Smith's  theory  that  the 
potential  is  below  the  normal  on  the  edge  of  a  dissolving 
njist  and  above  the  normal  on  the  i:i\\:*:  of  a  condensing 
mist;  when  the  smnmit  becomes  clear  a  strong  current 
mines  up  the  telegraph  cable,  which  is  grounded  at  the  foot 
of  the  motmtain.  while  when  involved  iji  mist  the  ciirrent 
is  reversed;  dtiring  a  rain  or  snow  the  current  invariablv 
passes  down  the  cable  and  on  the  cessati<ni  of  the  rain  or 
snow  there  is  gener.illy  the  opposite  effect. 

Jiiillnnn  Kxftrrimntts.  "l/Ind.  F.lec..*'  Dec.  10.  reprints 
in  an  abstract  an  .\ca<lemv  paper  bv  Mr.  .Xndre.  mentioning 
briefly  his  experiments  at  high  altittules  made  in  ball<">ons: 
in  his  conclusions  he  statj-s  th.it  in  good  weather  it  is  cer- 
tain that  the  electric  field  does  not  increase  with  the  height, 
but  that  "the  electric  field  is  the  same  at  the  same  instant 
al<»ng  the  same  vertical":  he  makes  this  statement  provis- 
ionally, anfl  desire«5  t«)  prove  it  by  a  snbsecpient  a.scension. 

Riiiiuttinn  in  /nfiitnfrsrrn/  /iiin/m.  -  The  "F.lec.  Zeit.," 
Dec.  15.  re])rints  a  paper  of  l)r.  finmcr.  in  which  he  de 
scribes  the  roidts  of  tests  i>itende<l  to  determine  whether 
the  constant  in  Weber's  law  for  the  radiation  <»f  solid  bodice 
is  the  same  for  all  substances:  from  the  result>^  «»f  five  dif- 
ferent lamps  he  fiivU  that  the  constant  is  the  same  for  both 
black  and  gray  carbon  filametits. 

OsrMifions.—    Mr.  Pi^indel's  mathematical  article  on  "()■. 
cillations  \\\  Cxiindrical  Tonductors."  menti«^neil  in  the*  Di- 
jjest  last  week,  is  contintied  in  "T^  T.tnn.  Klec."  Dec.  o:  he 
discusses  self-itiduction  and  impedance. 

Calcuhfiotia    of    Allrrttiih'ttgf    Currents. —  Mr.    Guilbcrt.    in 
the  first  part  oif  a  mathematical  artiHe  in  "T^n  Lum.  Elec," 


Dec.  9,  describes  the  Steinmetz  method  as  given  in  that 
author's  recent  Congress  paper. 

Ri'flvrlion  nf  Kli'ttric  Wcn^es  al  the  Ktul  0/  a  Cvnduc/ur. — 
"La  Lum.  Klec,"  Dec.  9.  reprints  a  discussion  by  Mr.  l\>in- 
care  of  the  i)ai)er  of  Messrs.  Birkland  and  Sarasin,  mentioned 
in   the    Digest,   Dec.    16. 

Inter/crenci'  n/  Waves  in  Air.  —The  article  mentionetl  in 
the  Digest,  Dec.  30,  is  c^mcluded  in  "La  Lum.  Elec,"  Dec.  9. 

MAGNETISM. 

/)ein,ifrn('liziti^  Wii/chrs.  —  The  "I'-lec.  Anz.,"  Dec.  lO, 
reprints  a  i)aper  by  Mr.  IJohmeyer;  it  is  first  necessary  to 
find  the  i)osition  of  the  poles  of  a  magnetized  article,  which 
is  done  by  approaching  the  article  to  a  small  light  compass 
needle,  moving  it  exactly  along  the  east  and  west  line:  if  the 
steel  is  not  magnetized  it  will  not  deflect  the  needle;  a  I' 
magnet  is  then  ])laced  as  far  as  possible  cast  or  west  of  the 
compass  anfl  in  such  a  position  as  not  to  affect  it:  equal 
spaces  are  marked  on  this  magnet  from  the  p(»les  to  the  neu- 
tral point:  the  magnetized  article  is  then  touched  to  these 
lines,  beginning  near  the  neutral  p<iint.  a:id"each  time  tested 
again  until  the  magnetism  is  entirely  neutralized;  the  object 
of  the  markings  on  the  magnet  is  to  obtain  the  effects  of 
poles  of  gradually  increasing  intensity:  each  pole  nuist  be 
neutralized  in  this  way.  In  a  criticism  of  the  paper  it  is 
stated  that  it  woubl  probably  be  better  not  to  touch  the 
magnet,  but  to  bring  the  object  to  a  greater  or  less  distance 
from  it. 

Cninf>rtistitinn  for  //vs/rrrsis. — In  an  article  in  the  Lon<l. 
■'I'-lec."  Dec.  1 5.  Mr.  X'ignoles  refers  again  to  this  subject. 
intending  to  show  that  the  Kvershed  method  and  that  of 
.\bdank  .\bakanowicz  are  really  the  same;  he  adds  a  fig 
ure  NJiowing  the  percentage  difference  of  the  readings  of  a 
compensated  annneter  on  reversals  of  the  current,  which  is  a 
r.early  horizontal  curve  for  the  compensated  instrument  and 
a  very  rapidly  rising  curA'c  f«>r  the  uncompensated  one. 

.^fiii^nrtir.  Firhi  of  ,7  Current  ^in  a  Cylindrical  Coil. — Tlie 
l.ond.  'F.lec."  Dec.  15.  abstracts  a  Physical  Society  paper 
by  Professor  Minchin. 

I'NMTS.  MKASl'REMKNTS  AND  INSTRliMKNTS. 
. liter niitinjt;-  Current  Potentiometer.  .\  Phvsical  Societv 
l)aper  by  Mr.  .*^winbunie  is  noticed  in  the  T^md.  "F'lec."  D(rr. 
15:3  quadnuit  elcctrojneter  with  a  double  fishtail  needle  !S 
employe*!,  suspended  by  a  tortionless  fibre;  the  electrostatic 
attraction  of  the  alternating  voltage  between  the  needle  and 
one  pair  of  quadrants  is  balanced  by  the  force,  due  to  the 
»teady  voltage  between  the  needle  and  the  other  pair,  the 
»teadv  voltage  being  tlctemiined  by  a  potentiometer  and 
standard  cell;  for  alternating  currents  a  differential  electro- 
dMiatnometer.  having  one  fixed  and  two  movable  coils  and 
n<^  cotitrolling  spring,  is  used:  a  direct  current  measured  bv 
the  fall  of  potential  over  a  small  resistance  is  passed  through 
one  of  the  fixed  coils,  the  alternating  current  throtigh  the 
other,  while  the  movable  coil  is  included  in  both  alternating 
and  direct  circuits;  when  the  two  forces  balance  the  cur- 
rents are  eqttal. 
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High  Resistances. —  "La  Nature,"  Dec.  9,  describes  a  com- 
paratively simple  and  ingenious  method  of  making  high  re- 
sistances, devised  by  .\lr.  jona.  A  cylindei'  of  liard  rubber 
is  coated  with  a  paste  made  of  unvulcanized  ruljber  well 
mixed  with  lampblack  (the  proportions  are  not  given);  it  is 
then  subjected  to  vulcanization,  which  makes  the  paste  ad- 
here; it  is  then  turned  down  in  a  lathe,  making  it  as  thin  as 
is  desired  and  leaving  thick  ends  for  the  contact,  to  which 
metal  binding  posts  arc  attached:  for  a  diameter  of  about 
5-8  of  an  inch  a  resistance  of  a))out  i  megohm  may  he 
obtained  for  every  4  inches;  for  still  higher  resistances  the 
cylinder  may  have  a  screw  thread  cut  on  to  it,  the  depth 
of  which  extends  through  into  the  rubber,  thus  forming  a 
long  thin  spiral  of  the  semi-conducting  material;  the  contacts 
at  the  end  may  be  made  by  embedding  a  coil  of  iron  wire 
in  the  paste  at  the  end  of  the  rod  before  vulcanization. 

Krufipin,  a  New  Resisfance  ^fefal.  —  The  "Elek.  Zeit.." 
Dec.  15,  contains  an  article  by  Mr.  Dettmar,  in  which  hv. 
gives  results  of  numerous  experiments  with  the  new  re- 
sistance material  called  Kruppin,  which  has  been  latelv 
brought  out  by  the  firm  of  Krupp,  of  Essen.  It  has  a  very 
high  resistance  coefificient  and  is  well  adapted  to  be  worked , 
the  resistance  is  given  as  .71  to  .76  when  hard,  and  .81  to  .85 
when  soft  (although  not  so  stated,  it  appears  that  this  is  the 
resistance  in  ohms  per  metre  per  square  millimetre  cross- 
section);  the  temperature  coef^cient  is  .0013,  the  curve  for 
this  is  given ;  numerous  experiments  were  made  to  determine 
the  best  form  of  resistance  spirals  for  this  material,  and  foi 
every  diameter  it  was  found  that  a  certain  number  of  wind- 
ings per  unit  of  length  gave  a  maxinuun  value  for  the  heat 
dissipated  jier  imit  length  of  spiral;  for  13  millimetres  diarn 
eter  of  spiral,  for  instance,  the  best  result  was  obtained  when 
the  distance  betweeti  the  spirals  was  doul)]e  the  diameter  of  the 
wire ;  curves  and  formidas  are  also  given  for  the  amperes 
which  these  wires  of  difTerent  diameters  can  take  before  the\- 
will  hiss  when  touched  with  tiie  moist  finger,  one  of  the 
curves  being  for  currents  lasting  one  minute  and  the  other 
for  a  continuous  load;  the  results  of  the  observations  are 
given  in  a  tab'e,  which  also  gives  the  resistances  and  the 
lengths  per  ohm  for  different  diameters;  the  nature  of  the 
metal  and  its  composition  are  not  given. 

TJie  Cnutiuuous  Current  Arc  as  a  Standard  of  f.ight.  —  Mr. 
Blondel's  Congress  paper  is  concluded  in  the  Lond.  "Elec ," 
Dec.  15.  He  gives  the  results  of  experiments  and  concludes 
that  for  homogeneous  carbons  the  intrinsic  brilliancy  may  i)e 
considered  constant  and  equal  to  about  160  bougies  deci- 
males  (candles)  per  square  millimetre;  conmiercial  carbons, 
however,  may  exhibit  appreciable  differences;  when  the  arc 
hisses  this  brilliancy  is  decidedly  lower  by  about  10  or  20 
per  cent,  at  least;  but  such  a  standard  does  not  at  present  ful- 
fill the  necessary  conditions  for  an  absolute  standard.  Hie 
paper  is  discussed  editorially  in  the  same  issue. 

Measurements  at  Central  Stations.  —  In  the  "Elek.  Zeit.," 
Dec.  15,  Dr.  Kallmann  gives  the  first  part  of  a  paper  on 
measurements  at  central  stations;  in  the  present  portion  he 
describes  what  he  calls  the  differential  principle,  in  which 
voltages,  for  instance,  are  measured  by  galvanometers  con- 
nected across  between  two  branched  circuits,  like  in  a 
Wheatstone  bridge;  by  this  means  it  is  claimed  that  high, 
voltages  can  be  measured  with  low-  voltage  instruments  and 
with  a  greater  degree  of  accuracy. 

Terminology.  — In  an  article  on  this  subject  in  "L'lnd. 
Elec,"  Dec.  10,  Mr.  Guillaume  discusses  the  inconsistenc\- 
of  several  terms  used  in  mechanics.  Regarding  electrical 
terms  he  states  that  if  there  are  tw^o  points  on  a  circuit,  sep- 
arated by  a  distance  R,  \n^  having  respectively  the  poten- 
tials A  and  B  the  difference  AB  is  indifferently  called 
"difference  of  potential"  and  "fall  of  potential ;"  but  the  last 
term  is  applied  also  to  the  quantity  i^R{AB)  :  for  the  latter 


he  suggests  the  name  "slope  of  potential"  (pente  de  poten- 
tielj,  c(jrresp(jnding  to  the  (jernian  "potential  genfaelle." 

Coefficient  0/  Self-induction. —  The  L<ind.  "Elec,"  Deo. 
15,  abstracts  briefly  a  Physical  .Society  paper  by  Prof.  Min- 
chin,  on  the  calculaticjn  of  the  coefificient  of  self-induction  <jf 
a.  circular  current  of  given  aperture  and  cross-section. 

Commercial  Condensers. —  In  a  communication  to  tlie 
London  journals  for  Dec.  15,  Messrs.  Swinburne  &  0>. 
claim  t(j  have  solved  the  problem  of  the  manufacture  of  con- 
densers on  a  connnercial  scale,  stating  that  they  have  been 
making  them  for  the  past  two  years. 

DYNAMOS  AND  MOTORS. 
Starting  Resistances  for  Shunt  Motors. — Mr.  Baumgardt, 
in  the  "Elek.  Zeit.,"  Dec.  15,  from  a  simple  mathematical  de- 
duction shows  that  in  order  to  make  the  resistance  as  small 
an(l  as  cheap  as  possible  the  starting  current  for  the  motor 
should  be  taken  as  large  as  possible;  as  even  large  mo- 
tors will  start  in  the  fraction  of  a  minute,  heat  radiation  may 
be  neglected,  and  he  therefore  bases  his  deductions  only  oti 
a  permissible  rise  in  temperature;  he  shows  that  the  length 
of  the  resistance  wire  will  be  smaller  the  shorter  the  time  it 
takes  the  motor  to  start;  also  that  the  weight  of  the  wire  is 
smaller  the  shorter  the  time,  that  -is,  the  greater  the  start- 
ing current. 

Unipolar  and  Xon-Pohr  Induction.  — In  a  paper  reprinted 
in  the  "Elek.  Zeit,"  Dec.  15,  Mr.  \'ogel  describes  at  some 
length  experiments  with  unipolar  machines  of  a  new  design, 
which,  however,  were  inoperative;  he  attempts  to  show  by 
means  of  these  experiments  how  the  lines  of  force  act  in  such 
machines;  among  other  things  he  states  that  his  experiments 
prove  that  the  lines  of  force  remain  with  the  pole  pieces  and 
are  not  carried  along  in  the  iron  of  the  armature. 

Cronipton  -  Brunton  Alternator.  —  The  London  journals  of 
Dec.  15  give  a  sliort  descri{)tion  of  this  new  alternator,  ac- 
coni[)anied  by  a  good  illustration;  the  armature  contains  no 
iron  and  revolves;  in  general  it  resembles  the  Siemens  type 
of  1878;  among  the  advantages  claimed  are  that  the  arma- 
ture is  easily  accessible,  as  the  two  upper  halves  of  the  field 
magnets  are  hinged;  the  armature  coils  are  easily  replaced; 
the  field  is  powerful  and  the  armature  reaction  small; -the 
commercial  efficiency  is  said  to  exceed  91  per  cent. 

ARC    AND    INCANDESCENT    LIGHTS. 

PJiotouietric  Theory  of  Piojectors. —  ^Ir.  Blondel  s  ar- 
ticle, the  first  part  of  which  was  abstracted  in  the  Diges\ 
Dec.  2},,  is  concluded  in  "LTnd.  Elec,"  Dec.  10;  it  is  de- 
voted mostly  to  a  theoretical  discussion  of  the  optical  prop- 
erties of  various  forms  of  projectors,  and  gives  a  few  form  - 
ulas;  from  a  considerable  distance  a  projector  is  exactlv  like 
a  plane  incandescent  surface  having  an  intrinsic  brightness 
at  ever}'  point  equal  to  that  of  the  source  multiplied  by  cer- 
tain optical  coefficients.  He  discusses  various  features  of 
projectors,  and  in  comparing  the  different  types  he  concludes 
that  theoreticall}-  the  parabolic  reflector  is  the  best,  while  in 
practice  the  Mangin  is  perhaps  the  most  perfectly  made, 
owing  to  the  fact  that  the  curves  are  circles;  so  much  de- 
pends on  the  workmanship  that  it  would  be  dit^cult  to  say 
in  gencal  which  of  the  two  would  be  the  better.  Regard- 
ing the  Schuckert  searchlight  at  the  World's  Eair,  he  calcu- 
lates its  intensity,  assuming  that  the  brightness  of  the  crater 
is  equal  to  160  candles  per  square  millimetre  (see  the  ab- 
stract in  the  present  issue  on  the  "Arc  as  a  Standard  of 
Light"),  and  that  the  whole  surface  of  the  projector  has  this 
same  brightness  multiplied  by  the  factor  .70,  and  finds  it  to 
be  213,000,000  candles;  even  assuming  a  factor  of  only  .6,  it 
gives  183,000,000,  that  is,  the  same  that  would  be  produced 
by  the  crater  of  an  arc  having  an  area  of  1.147  square  metres: 
the  figure  given  by  the  constructor,  190,000,000.  he  states, 
is  therefore  not  unreasonable. 
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Varuum  Pump.  —  The  "Elek.  Zeit,"  Doc.  15,  reprints  a 
paper  by  Prof.  Neesen,  describing,  with  the  aid  of  an  ilhis- 
tration,  his  modified  pump,  which  was  already  mentioned  in 
the  Digest,  Nov.  18;  besides  what  was  stated  there  it  appears 
that  other  advantages  of  this  pump  are  that  its  action  is  cf)n- 
tinuous,  rapid,  and  requires  but  httle  mercury;  that  there 
is  no  suction  hke  in  the  Sprengel  pump,  but  an  expulsion 
of  the  air  by  means  of  small  pistons  of  mercury;  the  volume 
of  the  air  carried  along  is  larger  than  that  of  the  globules 
of  mercury,  which  is  the  chief  advantage  of  this  pump;  it 
dififers  also  in  the  means  by  which  the  mercury  drops  arc 
formed. 

AUernating  Current  Arc.  —  Mr.  Blondel's  long  serial  in 
"I.a  Lum.  Elec,"  abstracted  in  the  Digest,  Oct.  14  and  28. 
is  given  in  abstract  in  the  Lond.  "Elec,"  Dec.  15.  in  which 
ten  of  the  sets  of  curves  arc  reproduced. 

Hanson  Arc  Lavtf). —  An  illustrated  description  of  this 
lamp  is  given  in  the  Lond.  "Elec,"  Dec.  15. 

TRANSMISSION  OF  POWER. 

Transmission  0/  Power  al  Kiafrara  Falls. —  The  discussion 
of  Prof.  Eorbes'  paper  is  continued  in  the  Eond.  "Elec. 
Eng.,"  Dec.  15.  Mr.  Ferranti  regarded  the  method  of  ex- 
citing in  series  as  anything  but  the  best;  he  had  his  doubts 
about  the  feasibility  f)f  the  subway,  as  he  believes  an  accident 
might  lead  to  a  complete  breakdown  of  the  system;  he  did 
not  consider  the  frequency  of  16.2,  or  even  25,  the  best,  as 
considerable  amount  of  lighting  would  be  done,  and  the 
most  practical  way  would  be  by  direct  transformation  from 
the  high  pressure  mains. 

Xiafr,jrn  Falls.  -  In  "E'Tnd.  Elec."  Dec.  10,  ^Tr.  Hospital- 
ler gives  a  short  description  of  the  Falls  together  with  some 
data  and  two  interesting  profiles,  showing  the  size  and  depth 
of  the  five  large  lakes  and  the  location  of  the  tunnel. 

Transmission  of  Ptmrr  in  Mr.vico.  —  The  Eond.  "Elec 
Rev.,"  T~)ec  15.  publishes  an  illustrated  abstract  of  Mr.  tie 
Arozarena's  Congress  paper,  describing  an  interesting  in- 
.stallation  in  Mexico. 

Transmission  of  Power.—  Prof.  XTnwin's  sixth  lecture  is 
contimted  in  the  Eond.  "Elec  Eng.."  Dec.  15. 

KI.KCTRIC  RAILWAYS. 
Thr  Future  of  Flrclrir  Kaihvays.—  A  recent  lecture  by  Dr. 
Hopkinson  is  reprintcfl  in  abstract  in  the  Eond.  "Elec. 
Eng.."  Dec  15.  Regarding  the  City  h  South  London  line 
he  states  that  from  experiments  it  was  f(Mmd  that  the  loss 
in  the  line  was  about  ii  per  cent.,  the  enuiency  of  the  loco- 
motives as  a  whole  was  70  per  cent.,  and  the  electrical  ef- 
ficiency of  the  entire  system  62  per  cent.;  the  trains 
weighed,  with  a  full  load  of  100  passengers,  about  40  tons, 
ancl  the  average  speed  between  -stations  was  13.5  miles  per 
hour;  the  cost  of  working,  iiuhirling  all  charges,  during  the 
last  half  year,  was  13  cents  per  train  mile;  comparing  this  with 
a  steam  railway,  the  cost  of  steam  traction  per  ton  mile  of 
train  was  abo»it  half  this,  but  he  states  that  this  is  an  unfair 
romparison.  as  steam  couM  not  possibly  be  used  in  those 
ttiimels.  and  that  the  nal  basis  of  comparison  was  the  cost 
per  passenger  tnile.  in  which  respect  electric  traction  had 
a  great  advantage  over  steam,  as  the  dead  weight  is  small. 
Regarding  traction  at  enormously  high  speeds  (which  he 
does  not  seem  to  c«inMder  favorabiy\  he  calculates  that  the 
power  required  to  pnipel  an  ordinary  train  200  feet  long 
at  2fx-)  miles  per  hour  against  the  resistance  of  the  air  alone, 
apart  from  the  factional  resistance,  would  not  he  less  than 
T.700  h.  p.;  he  thinks  the  strength  of  the  material  at  present 
at  command  wtmhl  set  a  limit  to  the  speeds  which  mav  he 
obtained:  if  speeds  over  200  miles  were  required,  he  pre- 
dicts that  it  would  be  more  efficiently  realized  by  regarding 
it  a.s  a  problem  of  projectiles  and  not  of  ordinary  locomo- 
tion. 


CENTRAL  STATIONS.  PLANTS,  SYSTEMS  AND  APPLIANCES. 

Two-Phase  System.  —  In  Mr.  Kennedy's  serial  in  the 
Lond.  "Elec.  Rev.,"  Dec.  15  (see  also  Digest,  Nov.  18,  25, 
Dec.  9,  23,  30),  he  describes  converters  for  converting  a'- 
temating  into  continuous  currents;  he  appears  to  have  litt'c 
faith  in  comnuitating  or  rectifying  devices,  stating  that  they 
only  give  an  intermittent  current,  and  can  be  used  for  only 
small  currents;  he  describes  and  illustrates  the  devices  of 
Apollony  and  Hutin  &  Leblanc,  which  he  calls  "repro- 
ducers," as  they  change  both  the  nature  of  the  current  and 
the  voltage,  as  distinguished  from  transformers,  whicii 
simply  change  the  vcjltage,  and  converters,  which  simply 
change  alternating  into  cf»ntinuous  currents;  it  consists 
essentially  of  two  Gramme  rings,  one  for  the  primary-  and 
the  other  for  the  secondary'  current,  the  latter  being  con- 
nected to  a  commutator  as  in  the  ordinary'  dynamo,  the 
brushes  for  which  are  driven  by  a  synchr«)nizing  motor  and 
revolve  synchronously  with  the  alternations  (for  an  illus- 
tration of  the  Apollony  device  see  The  Electrical  World. 
Dec  10,  1892);  he  speaks  of  these  as  exceedingly  effective 
and  economical  reproducers;  he  describes,  with  the  aid  of 
three  illustrations,  another  device  of  Hutin  &  Leblanc 
which,  he  says,  is  likely  to  be  very  successful;  the  primary 
and  secondar}^  currents  are  on  the  same  ring,  forming  one 
closed  magnetic  circuit;  there  is  a  separate  ring  for  each  of 
the  two  primary  currents,  but  the  secondaries  of  both  are 
joined  to  one  commutator,  the  sections  of  one  being  coupled 
in  series  with  the  sections  of  the  other,  the  separate  coils  at 
the  same  time  having  different  numbers  of  turns;  they  are 
coupled  so  that  the  E.  ^L  Fs.  oppose  each  other  at  the  points 
in  contact  with  the  brushes,  so  that  no  currents  flow  except 
in  the  external  circuit;  this  he  explains  in  detail;  he  con- 
siders this  an  "exceedingly  elegant  method,  and  one  which 
seems  very  perfect;"  up  to  15  kw.  there  is  no  sparkin.c: 
at  a  commutator  of  only  twelve  divisions;  he  states  that 
there  is  another  method,  equally  good,  if  not  better 
(presumably  his  own\  which  he  cannot  describe  at  present. 

Rotary  Field  .Apparatus.  Wx.  Blondel's  mathematical 
article  on  the  elementary-  theory,  mentioned  in  the  Digest. 
Dec.  t6.  is  continued  at  some  length  in  "T^  Lum.  Elec." 
Dec.  0:  he  discusses  the  windings  employed  in  practice,  ex 
perimental  methods  for  studying  the  rotating  flux,  and 
begins  the  section  on  a  new  method  of  calculation.*;. 

Polyphase  Currents.—  The  serial  in  the  I>ond.  "Elec 
Eng.."  mentioned  in  the  Digest  last  week,  is  continued  in 
the  issue  of  Dec.  15;  in  it  are  discussed  multipolar  fiehk. 
the  armature,  the  power  developed,  the  efficiency  and  the 
coefficient  of  self-induction  of  the  armature  coils.  Tt  ap 
pears  to  contain  nothing  new. 

Commutation  of  .Mternatinf^  Currents.  —  Mr.  I.  H.  Thom- 
.«ion.  in  the  I^»nd,  "Elec."  \^cc.  15.  ficscribes  a  method  in 
which  the  currents  are  commutated  by  the  usual  s\nchrf>n 
izing  conunutator.  but  instead  of  coimecting  this  directly  to 
the  mains,  it  is  c<MUicctcd  to  them  through  con<lenscr.s,  th«' 
commutator  being  driven  b\  a  s\  nchronizing  motor;  he  cal- 
culates that  each  condenser  nuist  have  a  capacity  of  about 
3.^  microfarads  f<^r  each  ampere  of  mean  charging  current, 
or  2.3  per  ampere  of  maximum  current;  it  would  make  little 
difference  in  the  current  in  this  method  whether  one  cell  wa- 
b«"ing  charged  or  whether  there  are  a  lumdred  celk,  and 
theoreticallv  it  wouM  not  affect  the  efficiency;  errors  in  Net- 
ting the  brushes  cannot  produce  violent  currents:  he  has  n<>t 
\et  had  an  opportunity  of  testing  the  method.  Tn  an  edi- 
ti>rial  note  there  is  thovjght  to  he  no  prospect  that  thi.^ 
method  will  be  successful:  it  is  stated  that  condensers  i'> 
sorb  about  one-fortieth  part  of  the  ]>ower  represented  by  tlv 
product  of  the  voltage  at  the  terminals  and  the  current 
following  them. 
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Utilization  of  Totvn  Refuse. — Mr.  Toiiilinson's  serial 
is  concluded  in  the  Lond.  "Elec.  Rev.,"  Dec.  15. 
He  states  that  he  has  shown  the  refuse  of  a  town 
to  be  sufificient  to  supply  the  amount  of  light  required 
by  that  town,  even  assuming  the  best  recorded  performances 
of  destructors  under  sanitary  conditions.  Regarding  the 
Halpin  thermal  storage  system  (see  Digest,  under  Power 
Generator,  Feb.  11)  he  states  that  the  assumption  that  it 
makes  destructors  universally  available  is  not  correct,  and 
that  it  is  just  as  applicable  for  coal  as  for  refuse.  Taking  a 
population  of  20,000  the  refuse  will  be  about  4,000  tons  i)er 
year,  the  evaporative  power  of  which  is  500  to  800  tbs.  of 
water  per  ton  of  refuse,  this  being  equal  to  100  to  140  tons 
of  coal;  assimiing  1.8  c.  p.  for  500  hours  per  year  per  capita 
and  10  to  20  fbs.  of  coal  per  kilowatt  liour,  1,300  to  2,6(X) 
tons  of  coal  will  be  required  per  year  for  the  low  tension 
continuous  current  system  and  the  high  tension  alternating 
current  respectively;  the  proportion  is  very  small,  but  in 
many  cases  it  may  pay  to  utilize  the  power  from  the  refuse 
as  auxiliary;  he  states  that  thermal  storage  is  not  by  any 
means  the  form  of  storage  best  adapted  for  town  refuse,  as 
it  ties  the  central  station  down  to  a  site  in  most  cases  un- 
suitable; the  low  temperature  of  the  waste  gases  is  not  par- 
ticularly applicable  to  this  system  of  thermal  storage. 

Light  fling  Induction  Discharges.  — Referring  to  the  notes 
on  this  subject  in  the  Digest  Oct.  28  and  Nov. 
25.  describing  a  case  in  which  a  wooden  table  was 
set  on  fire  by  small  lighting  induction  discharges,  sup- 
l)osed  to  have  taken  place  between  the  metallic  threads  in 
the  trimming,  Mr.  Niels  P.  Ji^rgensen,  sergeant  of  the  Signal 
Coqjs  stationed  at  Fort  Snelling,  Minn.,  writes  us  of  a  simi- 
lar case  which  came  under  his  observation.  During  a  thun- 
derstorm last  summer  one  of  their  telephones  refused  to 
respond,  and  he  found  the  trouble  in  the  secondary  of  the 
transmitter  induction  coil,  although  nothing  1)ut  the  call  bell 
was  in  circuit  during  the  storm.  At  the  brake  the  copper 
wire  was  entirely  fused,  and  the  insulation  carbonized;  the 
pasteboard  between  the  primary  and  secondar\'  was  found 
punctured.    , 

Alternating  Currents.  —  In  Mr.  Guy's  serial  in  the  Lond. 
"Elec.  Eng.."  Dec.  15,  he  discusses  alternate  current  work- 
ing, explaining  the  dififerencc  between  the  two  alternating 
amperes,  the  errors  in  measuring  instruments  for  measuring 
these  currents,  inductive  and  non-inductive  circuits,  and  the 
skin  efifect,  but  giving  nothing  new. 

Teslds  Oscillator.  — Th^  "Elec.  Anz.,"  Dec.  I,  gives  a  short 
illustrated  description  of  Tesla's  oscillator  for  producing  al- 
ternating currents  bv  means  of  his  new  steam  oscillator;  the 
cuts  include  an  outside  view  and  a  cross-section. 

Motive  Power  and  Gearing. —  Mr.  Carter's  serial  is  contin- 
ued in  the  Lond.  "Elec,"  Dec.  15;  he  discusses  waste  and 
useful  power,  load,  load  diagrams,  load  factors,  prime  and 
\v(irking  costs  and  the  economic  law  of  design. 

Cape  Town.  —  According  to  the  "Elek.  Zeit.,"  Dec.  15,  the 
central  station,  which  has  been  erected  by  a  German  com- 
pany, consists  of  an  accumulator  station  located  in  the  cen- 
tre of  consumption  discharging  through  a  five-wire  system 
and  charged  from  a  station  outside  of  the  city,  supplied 
with  power  by  means  of  a  turbine  from  a  waterfall  of  over 
600  feet  in  height,  in  conjunction  with  a  direct  coupled 
steam  engine. 

Saint  Moritz.  —  "L'Ind.  Elec,"  Dec.  to.  describes  brief.x 
the  present  installation  in  this  town  in  the  Engadine:  a-; 
early  as  1870  one  of  the  hotels  was  lighted  by  Jabloch- 
kofif  candles,  the  power  being  furnished  by  a  turbine. 

Edinburgh.  —  The  proposal  for  that  city,  by  Prof.  Kennedv. 
in  which  both  low  pressure  continuous  currents  and  high 
pressure  alternating  currents  are  to  be  used,  is  discussc<1 
editorially  in  the  Lond,  "Elec  Rev.,"  Dec.  15. 


Bockenheim. —  "L'Ind.  Elec,"  Dec.  10,  publishes  a  well 
illustrated  description  of  this  station  described  in  the  Di- 
gest Sept.  16,  and  referred  to  in  the  issues  of  Sept.  23  and 
Nov.  4. 

TELEGRAPHY,    TELEPHONY   AND   SIGNALS. 

Telephone  Central  Station  in  Paris.  — "L'Elec,"  Dec.  *), 
I)ublishes  at  some  length  an  illustrated  description  of  the  new 
station,  known  as  the  Cjutenberg,  for  6,coo  subscribers. 
w  hich  forms  one  of  the  four  central  stations  in  Paris  which 
are  to  replace  the  twelve  former  stations;  the  description 
is  devoted  chiefly  to  the  architectural  features  and  to  the 
arrangement  for  the  leading  in  and  distribution  of  the  wires 
in  the  building. 

Pacific  Cables.  —  The  Lond.  "Elec.  Rev.,"  Dec.  15,  men- 
tions briefly  the  lengths  and  cost  for  four  rlifTerent  routes 
from  Canada  to  Australia,  but  none  of  which  seem  to  include 
the  Sandwich  Islands. 

ELECTRO-CHEMISTRY. 
Preparation  0/  Lithium  by  Electrolysis. — "L'Ind.  Elec," 
Dec.  10,  publishes  a  note  by  Mr.  Guntz  in  which  he  de- 
scribes apparently  successful  experiments  for  obtaining  me- 
tallic lithium  by  electrolysis  from  the  fused  chlorides:  be 
finds  that  the  amount  obtained  is  greatest  the  lower  the  tem- 
perature; an  impure  salt  containing  chlorides  of  potassium 
and  sodium  gives  much  better  results,  which,  he  thinks,  may 
be  attributed  to  the  consequent  lowering  of  the  fusing 
point;  pure  chloride  of  lithium  melts  at  600  degrees  C,  while 
a  mixture  with  an  equal  weight  of  potassium  chloride  melts 
at  450  degrees,  and  a  mixture  of  an  equal  number  of  mole- 
cules melts  at  380  degrees;  the  best  mixture  is  that  made  r»f 
equal  weights  of  the  two  substances:  the  positive  electrode 
consists  of  a  ring  of  carbon  and  the  negative  electrode  of 
a  rod  of  iron  placed  inside  of  a  glass  tube  about  three-quar- 
ters of  an  inch  in  diameter;  with  20  volts  and  10  amperes 
at  the  end  of  i  hour  the  lithium  will  be  I  centimetre  above  the 
liquid  in  the  tube:  the  metal  thus  obtained  is  free  from 
iron  and  silica,  but  contains  one  or  two  per  cent,  of  pr>- 
tassium. 

Alternating  Current  Electrolysis.  —  Messrs.  Hopkinson. 
\\''ilson  and  I>ydall.  in  a  recent  Royal  Society  paper,  men- 
tioned in  the  Lond.  "Elec,"  Dec.  8,  conclude  from  experi- 
ments that  about  o.i  coulomb  suffices  to  fully  polarize  150 
square  centimetres  of  platinum:  this  will  liberate  o.oocx^: 
gramme  of  hydrogen,  hence,  0.00000007  gramme  of  hydro- 
gen serves  to  polarize  i  square  centimetre  of  platinum : 
this  quantity  is  probably  a  magnitude  comparable  with  the 
distance  between  molecules  of  hydrogen  when  this  body  i'^ 
compressed  to  a  density  comparable  with  the  density  of 
liquids. 

Electric  Treatment  of  Oils.  —  Mr.  Levat.  in  an  Academv 
paper  abstracted  in  "L'Ind.  Elec,"  Dec.  10.  states  that 
when  olive  oils  of  an  mferior  quality  are  treated  electricallv 
they  are  clarified  and  the  bad  taste  is  completely  removed : 
lubricating  oils  of  a  poor  quality  containing  5  per  cent,  of 
acids  were  also  treated,  and  it  Avas  found  that  the  acidity 
could  be  reduced  to  about  one-fifth:  the  method  is  not 
clearly  described,  but  it  appears  to  consist  of  placing  the  oils 
around  tlT"  negative  electrode  of  a  voltameter  (presumably  of 
the  IT  type),  and  the  action  continued  until  "the  colmnn  of 
water  is  completely  electrolyzed." 

Effect  of  a  T.ong  Rest  on  Accumulators.- — Sir  David  Sal- 
omons, in  the  Lond.  "Elec,"  Dec.  15.  states  that  he  dis- 
charged some  cells  four  years  ago  and  set  them  aside,  and 
now  finds  that  the  plates  are  as  good  as  ever,  only  \h^\ 
their  color  is  bad :  there  is  no  loss  of  paste  or  buckling, 
and  he  is  assured  that  if  the  discharge  has  not  been  too 
rapid  no  harm  is  done  by  allowing  them  to  stand  for 
years ;  the  plates  are  certain  to  buckle  if  they  arc  not  chargec' 
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in  the  ordinary  way;  a  sure  way  to  prevent  this  is  to  brush 
the  jjositives  with  a  stiff  brush  or  shp  of  w<kxI  in  order  V> 
remove  the  surface  scale,  after  which  tliey  may  be  charged, 
but  slowl)'  at  first. 

Verdier  Accumulator . — The  Lond.  "Klec."  Dec.  1 5.  give-, 
a  short  illustrated  rlescription  of  this  acumulator;  the  plates 
are  horizontal  and  contain  active  material  in  perforate'l 
troughs. 

Purifiailion  of  Sewaj^e. — Accijrding  to  the  L<jnd.  "Elec. 
Eng.,"  Dec  15,  the  success  of  the  Hermite  process  in  I'rancc 
has  led  a  number  of  municipalities  to  consider  the  subject 
of  its  introduction. 

M I SC  KI.LA  N  KOUS. 

Firedamf)  /Jrin/or.  —  "La  I,um.  Elec."  Dec.  0.  men- 
tions the  apparatus  devised  bv  Hardy,  which  is  based  Oi! 
the  principle  that  two  organ  ]>ipes  tuned  to  the  sainc  note 
will  "beat"  when  one  is  oi)erated  bv  pure  air.  and  tlii- 
other  by  air  mixed  with  gases:  a  tele])hone  transmits  these 
beats  to  any  desired  locality  where  thty  are  magnified  400 
times  in  loudness  by  a  suitable  microphone. 

/frlio/ro/ti'sni  Produnul  hv  S/>iirks  iiiid  A>cs. — The  Lond. 
"Elec."  Dec  15.  mentir)ns  a  Royal  Society  paper  by  Prof. 
Romanes,  in  which  he  describes  his  researches  on  the  ef- 
fect of  intermittent  light  on  the  growth  of  plants  which 
exhibit  heliotropism:  frou'  this  it  appears  that  the  helio- 
tropic  influence  of  electric  flashes  is  greater  than  can  be 
produced  by  any  other  nrtifi'-ial  or  natural  source  of  il- 
lumination. 

Phvsiithtjricil  P^ffrrls  of  f/i,i^li  Fn'fjurtirv  Curirnls. — The 
Lond.  "I'lec.  Eng.,"  T)ec.  15.  reprints  a  conmumicatiop 
bv  TV.  ITerllev  from  the  "Lancet."  \^v^.  0:  it  apnea'-; 
to  rr)ntain  nothing  new:  in  concluding  he  states  "that 
physiolftgical  effects  are  pn»|)ortional  not  only  to  the  (|uan- 
tity  of  electricity,  but  also  to  its  mod.ditv." — that  is.  to  the 
"mode  iti  which  euch  current  is  presented." 

fifrJi/itifT  Ctirrrn/s  for  .}/r(fiiti/  Purfxisi's.  _ — The  Lond. 
"Kler.  Rev.."  fVc.  15.  contains  a  short  editorial  on  thi"- 
stibiect:  it  claims  that  cotitinuous  currents  ma\  be  used 
safelv  and  convenienth  when  properlv  protected,  but  that 
in  unskille<l  hands  protective  devices  afford  little  or  no  pro- 
tection. ' 

U'r/i/imr  -The  ;u>i);iratiis  <tf  Howard  (presmnablv  the 
same  as  is  used  in  the  Combs-Wood^  process,  described  in 
the  1 'iirest,  ,\pril  \)  is  briefl\  descrilH-<l  in  "L'Elec."  Dec. 
o:  the  imi)ortant  feature  i<;  that  the  arc  tised  for  the  weld- 
intr  is  kept  continiially  in  motion  over  llie  edges  to  be 
welded. 

Wriiinii:'  /'/"/"///'■>.■' 1.1  nd.  i'llec."  Dec.  10.  publishes 
ai.  illustrated  description  of  the  process  used  in  Lynn. 

F.ltutru  Furihur. — \  more  complete  description  of  tl;* 
latest  form  of  the  Moissan  furnace  mentioned  in  the  Di- 
gest. Dec  2'\  and  30.  is  given  ii'  "L'Tnd.  Elec,"  De<v 
10.  and  "L'Eiec."  Dec  9. 

Prism. — The  T,ond.  "Elec  Rev."  W'i:.  15.  publishes 
n  list  of  the  prizes  ofTererl  bv  a  Erench  Society  for  variou'^ 
inventions  in  the  electrical  fieUl. 

Kcelv  tiiiii  ffify  Dhrmrrirs. — The  Lond.  "T'.lec.  Rev.." 
Dec  m,  publishes  at  considetrvble  length  a  review  f>\ 
the  book  having  this  title,  by  Mrs.  Rloomfield  Moore:  the 
criticism  is  very  tmfavorablc 

ninjE^r,if>hii  >il. — The    Lontlon     io\n-naU    of    De«-     S    cf»n 
tain    biographical    notices    of    Prof.    Tvndall.     The    L'^muI. 
"F'.lec.   Enu."   Dec.  8.  contaitis  a  short  biographical  notice 
of  Mr.  Killitigworth  Hedges,  including  a  portrait,  althouv:b 
not  a  g<^od  one. 

The  Ditrf.at  fnr  rSg^.  — The  compiler's  card  index  to 
the  abstracts  and  referencr-i  which  have  been  published  in 
this  department  from  Eeb.  j.  180^  CMie  first  issue),  to  Dec. 


30,  inclusive,  shows  that  the  total  number  of  abstracts 
and  references  is  a  little  over  ^,000.  The  largest  number 
in  any  one  department  is  about  300,  under  Central  Sta- 
tions, Plants,  Systems  and  Appliances;  the  next  largest 
classes  are  Electro-physics,  L'nits,  Measurements  an<l 
Instruments,  and  Dynamos  and  Motors,  with  about 
240  each.  These  abstracts  and  references  are  a  summar}- 
of  what  was  published  in  836  issues  of  journals,  of  whic'i 
over  550  were  in  a  foreign  language,  thus  averaging  nearly 
20  periodicals  a  week. 

Prizes    for  Inventors. 


Attenti«jn  is  directed  by  the  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts 
to  the  fact  that  it  may  grant,  or  recommend  the  grant  of, 
certain  medals  for  meritorious  di.scoveries  .and  inventions 
which  contribute  to  the  promotion  of  the  arts  and  mam: 
factures.  The  character  and  conditions  of  these  awards  are 
briefly  stated  in  the  following: 

The  Elliott  Cresson  medal,  founded  in  1848  by  tlie  gift  •  f 
the  late  I'lliott  Cresson.  This  medal  is  of  gold,  and  by  the 
terms  of  the  deed  of  trust  may  be  granted  for  some  di.> 
covery  in  the  arts  and  sciences,  or  for  the  invention  or  in'.- 
provement  of  -iome  useful  machine,  or  for  some  new  proc- 
ess or  coml)inati(jn  of  materials  in  manufactures,  or  for 
ingenuity,  skill  or  perfection  in  workmanship. 

The  John  Scott  legacy  premium  and  medal  ($20  and  a 
medal  of  bronze),  awarded  by  the  city  of  I'hiladelphia.  This 
medal  was  founded  in  1816  by  John  Scott,  a  merchant  of 
I'dinburgh.  .Sccttland.  who  bequeathed  to  the  city  of  Phila- 
delphia a  considerable  sum  of  money,  the  interest  of  which 
should  be  devoted  to  rewarding  ingenious  men  and  won^cn 
who  make  useful  inventions.  The  premium  is  n<^t  t  »  •'x 
^.X'vA  $20,  an<l  the  medal  is  to  be  of  copper,  and  inscribe«i 
"To  the  most  deserving." 

The  control  of  the  .Scott  legacy  |iremium  an<l  medal,  by 
act  of  ordinance  of  Councils  in  i8^>).  passed  to  the 
li'ard  of  Directors  of  City  Trusts,  and  has  been  referred  b\ 
the  IJoard  to  its  Committee  on  .Minor  Trusts,  and  that  com 
niittee  has  resolve<l  that  it  will  receive  favorably  the  name  of 
an\  person  whom  the  1-ranklin  Institute  inay  from  time  i« 
time  report  to  the  Connnittee  on  .\lin<»r  Trusts  as  w«irthy  !•. 
receive  the  Scott  legacy  iiremium  and  medal. 

riie  I'.dward  Longstreth  meclal  of  merit,  founded  in 
i88()  by  F.dward  L«»ngstreth.  machinist,  an<l  late  member  oi 
the  I '.aid  win  Locomotive  Works.  This  medal  is  of  silver, 
and  may  be  awarded  for  useftil  invention,  important  dis- 
cover\ .  and  meritorious  work  in.  or  contributions  to.  .science 
or  the  industrial  arts. 

I'ull  directions  as  to  the  manner  and  form  in  which  ap- 
plications for  the  investigation  of  inventions  and  discoveries 
sh<»uld  properly  be  made  \»ill  be  sent  to  interested  parties 
on  ajiplication  U^  WilliaTU  H.  Wahl.  .Secretary  IVanklin  Tii- 
stitnf.v  Phil.i.lelphia.  Pa.,  r.  S.  .\. 


The   Capitol    LlRhtlnK   Plant. 


At  the  last  session  of  Congress  the  Connnittee  on  Rules 
of  the  .^enate  enlisted  the  se^^•ices  of  the  competent  electrical 
engineers  for  the  pttqtose  (»f  ascertaining  the  anvnmt  of  the 
appropriation  necessary  t<»  establish  an  electrical  plant  for  the 
purpose  ot  ilbnninating  the  Capitol.  Several  reports  have 
been  made  by  the  electriciaji.  and  definite  action  is  soon  to 
be  taken  bv  the  Senate.  It  is  sai<l  to  be  likely  that  the  com- 
mittee will  recomtnend  the  immediate  establishment  of  an 
electric  lighting  plant  of  sufficient  power,  not  only  for  the 
Capitol  building,  but  for  its  annex,  the  Ma'tby  house,  and 
the  Congressional  library,  which  is  to  be  the  largest  build- 
inn  of  its  kind  in  the  world,  and  which,  by  reason  of  its  uses, 
will  require  the  best  class  of  illumination. 

To  accomm«xlate  sitch  a  plant,  it  will  be  necessary   to 
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locate  the  engine  and  dynamos  in  a  structure  erected  for 
tliis  especial  purpose,  'i'he  location  of  the  power  house  is 
now  being  carefully  considered,  and  the  decision  will  prob- 
ably be  reached  ver.-  soon.  The  house  will  be  ornamental  in 
appearance,  and  will  be  of  sufificient  size  to  contain  not  only 
ihe  eight  dynamos  necessary  for  the  present,  but  also  for 
other  bmldings  that  ma\'  be  added  to  the  group  clustered 
around  the  C'apitol,  notably  the  home  for  the  Supreme  C(jurt. 

A  careful  estimate  has  placed  the  original  cc^st  of  the  build- 
ing, the  machinery,  the  wiring  and  the  general  installation  of 
ihe  plant  at  $200,000.  This  will  insure  the  work  to  be  of 
tlie  best  character  and  the  plant  to  be  of  sufficient  size  to  fur- 
nish all  the  light  that  can  be  used  in  the  buildings  and  tiie 
grounds.  This  latter  is  a  most  impt)rtant  item  in  the  calcula- 
tion, for  at  present  there  is  an  utterly  inadequate  illumination 
of  the  great  park.  It  is  not  certain  whether  the  grounds 
will  be  lighted  by  arc  lamps  or  groups-  of  incandescent 
glol)es.     I)Ut  this  is  a  mater  of  detail  to  be  settled  afterward. 

A  rough  estimate  that  has  already  been  made  of  the  cost 
of  maintaining  the  new  plant,  which  will  do  not  only  the 
work  now  done  by  the  gas  and  electric  plants  in  the  Capitcjl 
building,  but  also  the  entire  work  of  lighting  the  new  library 
building  and  the  Maltby  house,  shows  that  it  will  cost  in  the 
neighborhood  of  $19,000. 


lona   Flush   Switch. 


We  illustrate  herewith  the  flush  switch  made  by  the  lona 
Manufacturing  Company,  236  Congress  street,  Boston,  Mass., 
which  is  not  only  particularly  con- 
venient to  wire,  but  makes  a  neat 
appearance  when  put  in  the  wall, 
there  being  no  screws  in  sight.  1  he 
mechanism  is  the  well-known  sua]) 
and  ratchet  movement,  which  is 
simple  and  always  reliable.  'ihe 
switch    is   made   in   single  or  double 


gine  must  not  only  be  alile  to  maintain  a  uniform  speed 
under  these  sudden  changes  of  load,  but  it  must  not  fly  Vj 
pieces  if  a  sh(jrt  circuit  brings  the  engine  to  a  sudden  stand- 
still. That  the  day  of  the  slow  speed  engines  with  deadly 
flywheels  is  ]>ast  for  electrical  work  is  generally  ac- 
knowledged. Where  space  is  not  very  valuable,  dynamos 
belted  t(j  high  speed  engines  will  continue  to  be  used,  but 
wliere  space  becomes  a  matter  for  grave  consideration  the 
luture  demand  must  be  for  direct  connected  engmes  as  so'P 
as  engine  builders  can  supply  a  suitable  engine. 

To  meet  this  demand,  the  engine  shfjwn  in  the  accom- 
panying cut  has  been  built  by  .-\.  L.  Ide  &  Son,  of  .Spring- 
field, 111.  The  illustration  is  taken  from  one  of  three  Ideal 
engines  shipped  by  this  firm  for  use  in  lighting  the  new 
Southern  Hotel  in  St.  L(juis.  Two  of  these  engines  had 
14x14  cylinders,  the  third  had  a  13x12  cylinder.  All  were 
regulated  to  run  at  275  revolutions.  Each  of  these  engines 
had  a  ( General  Electric  Company  armature  keyed  on  the  craiik 
shaft  in  place  of  the  plain  pulley.  The  construction  of  the 
armature  and  engine  are  such  that  no  out-board  bearing  is 
required.  The  two  14x14  engines  are  to  drive  dynamos 
belted  from  the  governor  pulleys  in  addition  to  the  direct 
connected  armatures. 

The  points  of  superiority  claimed  bv  the  builders  of  these 
engines  for  this  forni  are  as  follows:  They  claim  they  wil! 
not  vary  over  one  per  cent,  in  speed  for  a  sudden  change 
of  100  per  cent,  in  load.     They  are  perfectly  self-containefl 


FLUSH  SWITCH. 

pole,  singly  or  with  several  switches 
on  the  same  face-plate,  in  nickel 
plate  or  fancy  colors  to  match  in- 
terior decorations,  for  which  puqsose 
it  is  particularly  applicable. 


Direct  Connected   Engine  and   Dynamo. 

The  state  of  perfection  at  which  the  latest  types  of  steam 
engines  have  arrived  is  shown  in  nothing  so  clearly  as  in  {\\c 
increasing  demand  for  automatic  types  of  engines  to  be 
directly  connected  to  dynamos.  The  fluctuations  in  load,  es- 
pecially in  street  car  service,  are  so  great  and  so  numerous 
— fluctuations  of  25  to  100  per  cent.  of.  the  entire  load  occur- 
ring almost  instantaneously — that  it  has  taxed  the  inventive 
genius  of  our  engine  builders  to  the  utmost  to  produce  en- 
gines that  will  stand  the  strain.  In  the  case  of  belt-driven 
dynamos  a  severe  short  circuit  will  usually  cause  the  ixlt  to 
fly  off  and  thus  relieve  the  engine,  but  a  direct  connected  en- 


DIRECT    CONNECTED   ENGINE   AND    DYNAMO. 

and  baj.inced.  Every  engine  was  adjusted  before  leaving 
the  \vorks  to  run  at  its  specified  speed  under  full  load  and 
so  balanced  as  to  run  without  shaking  with  all  anchor 
bolts  removed.  Excellence  in  workmanship  and  material — 
steel  and  bronze  entering  into  its  construction  to  an  unusual 
extent.  The  engines  are  provided  with  the  well-known 
Ideal  system  of  self-oiling,  which  supplies  all  working  parts 
with  a  constant  stream  of  oil  that  is  used  over  and  over 
again.  There  is  positively  no  oil  scattered  in  any  direction. 
The  armatures  are,  therefore,  entirely  free  from  any  dan- 
ger that  could  result  from  a  splash  of  oil.  That  these  en- 
gines are  peculiarly  adapted  to  work  in  places  where  space 
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is  valuable  will  he  apparent  from  these  dimensions:  P:- 
14x14  engines  with  armatures  attached  complete,  as  sliowu 
in  the  illustration,  can  each  be  placed  in  a  box  68  inches 
high,  81  inches  wide,  10  feet  3  inches  long,  and  their 
rated  horse  power  is  125.  The  13x12  engine,  100  h.  p., 
can  be  place<l  in  a  box  68  inches  by  74  inches  by  9  feet 
I )  inches. 


Telephone   Exchange   System. 

We  illustrate  a  new  exchange  system  now  being  placed 
upon  the  market  by  the  National  relephone  Manufacturing 
t'f)m|)an\,  620  Atlantic  aveinie,  lloston,  Mass.,  which  is  01 
tin)ely  interest  in  view  of  the  cnming  expiration  of  the  Hell 
metallic  diaphragm  telej)hone  j)atent. 

As  will  be  seen  there  are  two  wires  from  the  central  ex- 
change to  each  subscriber,  an<l  a  third  or  call  wire,  which 
is  tap|M-d  for  each  telc|)hone.  This  latter  is  always  in  oi)en 
circuit  until  the  sul)s|ril)er  pulls  down  the  cord,  which  jjuts 
him  iti  comiection  with  the  exchange,  which  grounds  his  call 
wire,  enabling  him  to  call  "central"  for  desired  connection, 
l-'orexajuple.suppose  tele])hone  nuiuber  50  desires  to  talk  with 
tele|)hone  75.  .\umber  50  takes  the  receiver  from  its  holder, 
placi-s  it  to  his  ear.  and  pidls  down  the  cord  at  the  bottom 
of  the  bell  box;  this  c<»nnects  him  with  the  third  or  general 
signal  wire  ruiming  to  central  station.  an<l  he  then  calls  into 
his  transmitter  "75  on   50,"  inunediately  releasing  the  cotd 


in  a  postoffice  or  store,  or  at  any  place  where  the  continuous 
ser\-ices  of  an  operator  are  not  warranted  on  the  score  of 
economy,  a  clerk  or  any  other  person  may  ser\-e.  The 
ojK-rator's  instrument  can  be  switched  on  to  an  alann  tt* 
s«»und  a  call  when  a  subscriber  desires  to  be  connected,  the 
subscriber  ])ulling  down  his  cord  below  the  bell  box  au'l 
listening  until  his  call  is  answered  by  "central,"  who  will 
cc^nnect  as  requested. 

The  subscriber,  when  connected  by  "central,"  is  enabled  to 
do  his  own  ringing  up.  as  a  call  is  not  always  promptly  re- 
plied to.  This  feature  al<»ne  permits  the  permanent  operator 
to  attend  to  answering  calls,  making  connections  without 
losing  time  in  ringing  bells  and  waiting  for  delincpients. 
This  will  also  apply  to  a  clerk  or  other  person  acting 
as  operator;  they  will  simi)ly  connect  the  wires  leaving  the 
subscriber  to  do  his  own  ringing  up.  The  subscriber  is  also 
assured  of  the  fact  that  if  he  cannot  ring  up  the  person 
wanted  it  is  by  no  means  the  fault  of  the  central  office. 
Metallic  circuits  nnist  be  used  in  connectif>n  with  an  ex- 
change svsteiu  if  electric  light  or  trolley  wire  poles  are  to  1)i 
utilized. 


The  Lundell  Hotor  and  Interior  Conduit    Ku.<%hin);. 

The   chief  characteristics  of  the   Lundell  type  of  din^d- 
current  dvnamos  and  motors,  manufactured  bv  the  Interior 
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after  railing,  always  giving  his  own  ntunber  la.st.  to  enable 
the  operator  to  know  who  he  is.  When  the  cord  has  been 
released  a  shaq)  click  will  be  heard,  which  assures  that  the 
call  has  been  nceive«l:  if  the  click  is  not  heard,  he  shouM 
again  p»dl  down  the  cord  and  caM  "75  on  50."  releasing  th« 
cord  as  before  W  hen  the  click  is  heard,  he  replaces  the  re- 
ceiver in  its  holder  and  rings  up  75  dir<ci 

If.  iipon  tm-ning  the  crank  of  the  bell,  bis  own  bell  rc- 
ftises  to  ring,  it  is  evident  that  t«lephone  75  is  b»is\  talking 
with  some  oth-r  snbseriber.  and  n\nnber  v>  will  liave  to  call 
again  later  on.  nidess  the  oporat«»r  sh«)uld  ring  him  tip.  hax  - 
ing  cotmeded  the  line  in  the  meantime  After  conversation 
is  completed,  before  replacing  the  receiver  in  its  holder, 
number  50  shonld  again  ptdl  diwvn  the  cord  front  the  bot 
ton"!  of  (he  bell  bo\  and  call  int<i  his  transmitter,  "diseon- 
necl  number  50";  this  must  alwavs  be  done.  for.  shotild 
another  subscriber  desire  to  talk  with  number  50.  the  opcn>- 
tor  wotild  think  his  line  still  in  use 

In  small  exchanges  or  central  stat;  >us  liiai  mav  be  localol 
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Tin-:  i.f.\ni:i.i.  .motor. 
('on<luit  and  Insulation  ("omjiany.  44  llroad  strivt.  New 
^'ork.  ;«re  embodied  in  the  novel  constructif>n  <»f  the  field 
magnet,  whereby  a  single  coil  magnetizes  all  the  pok  pieces, 
and  a  strong  protecting  shell  for  the  windings  of  both  field 
and  armatijre  forms  the  magnetic  circuit  is  fttrnishe<l. 

Keferring  lo  the  illustrations,  it  will  be  imted  that  the  two 
field-magnet  halves  when  boiled  together  f(»nu  a  shell  which 
completely  protects  the  armature,  the  whole  of  the  shell  be- 
ing utilized  in  the  magnetic  circuit.  Tlie  cross-sect i< mi  of 
the  shell  e({Uals  the  cross-section  of  the  ha.";e  of  the  pole 
pieces,  so  that  no  clucking  of  the  lines  of  force  can  occur  at 
any  point.  Cast  steel  is  enip1oy«Ml  for  all  these  dynamos  and 
motfirs.  TI1C  «iingle  energizing  coil  not  only  reduces  the 
consiniction  of  the  machine  to  the  simplest  p>inl.  btit  b\- 
havinir  onb  two  termin.ils  it  is  esi>ecially  adapted  to  be  placed 
in  (he  hands  of  incxperienreil  users,  as  it  avoids  anv  possible 
mistake  in  connecting  tip  or  any  bother  or  dclav  in  exami- 
nati<Mi  when  such  becomes  necessary-,  .\nother  feature  of 
the  design  is  that  the  pr^lc-picces  arc  magnetized  directly, 
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and,  it  is  clainied,  the  resistance  of  the  luaj^netic  circuit 
thereby  reduced  to  a  iiiiniiinini,  thus  effecting;  a  considerable 
economy  in  the  ampere  turns  ot  the  energizing  coil. 

The  armature  adopted  for  these  machines  is  of  a  nujdern 
I'acinotti  form.  This  type  oi  armature  has  in  the  past  been 
>ubject  to  unfavorable  criticism  on  account  of  tiie  resultant 
heating"  of  the  pole-pieces,  but  it  is  ncjw  pretty  well  recog- 
nized that  this  heating  was  not  due  to  the  i'acinotti  ring  itself, 
l)Ut  to  the  lack  of  knowledge  with  regard  to  its  proper  de- 
M,.4n,  wnicli  is  carried  into  ))ractice  in  the  Lundell  machines 
by  the  empKjynieiit  of  deej;  and  narrow  slots. 

Xotwithstanding  the  ironclad  nature  of  the  machine,  the 
concentric  position  of  the  tield-coil  allows  the  armature  to  be 
witlidrawn  without  disturi^ing  either  the  fu-ld-coil  or  the  pole- 
|.ic«.ev  Tile  openings  around  l.]c  armature  at  the  ends  of 
the  field-magnets  are,  in  the  larger  machines,  covered  with 
metal  screens  to  protect  the  working  parts,  and  to  secure  at 
the  same  time  perfect  ventilation.  The  connnutator  portion 
of  the  armature  alone  projects  outside  the  screen,  and  is 
well  protected  by  a  strong  bracket  which  carries  the  oiit- 
board  bearing.  The  brushes  are  arranged  diametricahy 
around  the  conuuutator  and  the  opposite  brushes  are  in  all 
four-pole  machines  connected  together.  They  can  be  raisetl 
from  the  commutator  when  the  machines  are  not  in  use. 

The  brushes  of  the  two-pole  type  have  a  unique  spring  ar- 
rangement for  pressing  the  carbon  brushes  against  the  com- 
nuitator.  The  spring  has  its  rear  end  placed  in  a  curved  slot 
at  the  end  of  the  brush-holder;  while  its  forward  end  in  the 
shape  of  a  T  presses  against  the  carbon  which  slides  in  the 
ways  in  tb.e  l)rush-holder.  To  remove  the  carbon,  it  is 
merely  necessary  to  press  the  spring  upward  out  of  the  slot, 
which  releases  it  so  that  the  T  can  be  withdrawn,  and  the 
carbon  slides  out. 

The  bearings  are  constrttcted  with  mechanical  accurac)', 
are  self-oiling  and  are  provided  with  a  vision  gauge.  I'lie 
bushings  are  made  of  the  best  material  and  are  so  arranged 


METAL,    SHEATHED    BUSHING. 

as  to  be  readily  removed  and  renewed  wdien  worn  out. 

Recognizing  also  the  necessity  of  continuous  lubrication, 
oiling  is  accomplished  by  means  of  a  number  of  rings  which 
encircle  the  shaft  and  dip  into  the  reservoir,  thus  continualh 
feeding  fresh  oil  to  the  bearing.  In  order  that  the  attendant 
may  know  the  exact  condition  of  the  oil,  a  simple  oiling  de- 
vice has  been  added,  consisting  of  an  elbow  with  an  oil- 
chamber,  rising  slightly  above  the  normal  level  of  the  oil. 
The  vertical  arm  of  this  elbow  is  so  arranged  that  when  the 
visual  gauge  is  half  filled  the  bearing  is  properly  oiled.  The 
glass  tube  is  made  so  short  that  by  no  possible  inadvertency 


FRAME    AND    POLES    OF   LUNDELL   MOTOR. 

can  the  attendant  pour  in  oil  sufficient  to  flood  the  bearing 
and  cause  the  oil  to  run  out  at  the  inner  surface  of  the  shaft 
and  so  go  into  the  armature. 

The  insurance  inspector  rules  of  tlie  Underwriters'  Inter- 


national Electric  AssoLiatiou  require  that  electric  light  and 
power  conductors  must  be  protected  when  passing  through 
tloors,  (^r  thnnigh  walls,  partitions,  timbers,  etc.,  in  places 
liable  to  be  exp(jsed  to  dampness,  by  waterproof,  non-com- 
bustible, insulating  tubes,  such  as  glass  or  porcelain,  and 
when  passing  through  walls,  partitifjns,  timbers,  etc.,  in  places 
not  liable  Uj  be  e.\p(jsed  to  dampness,  by  appnjved  insulating 
bushings  specially  made  for  the  purp<jse.  In  order  to  com- 
ply with  these  recjuirenients  the  Interior  Conduit  and  In- 
sulation Company,  44  liroad  street,  New  York,  has  placed 
on  the  market  a  metal-sheathed  bushing,  which  we  illustrate. 
Tile  bushing  is  thoroughl)'  waterproof  and  non-combustible, 
and  has  superior  insulating  (jualities.  The  armor  gives 
strength  and  durability,  which  neither  glass,  pc^rcelain,  nor 
\ulcanized  rubber  composition  possesses.  It  is  more  ser- 
viceable, requiring  a  smaller  hole  in  beams  and  joists  than 
])orcelain  or  glass,  and  for  this  reason  al(jne  should  meet 
with  the  approval  of  architects. 


A  New   Electric  Light  Push  Switch. 


The  particular  feature  of  the  push  switch  we  illustrate,  .1.^ 
seen  by  reference  to  the  cut,  is  that  it  is  operated  by  only 
one  button  instead  of  two,  as  is  the  case  in  the  ordinary 
construction  of  push  switches,  the  advantage  of  this  methoil 
of  operation  l)eing  not  only  in  the  added  neatness  of  the 
switch,  but  in  its  simplicity  of  action.  The  action,  which  1 . 
rcadilv    apparent    from    the    cut,    is    very    positive,    antl    at 
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the  .same  time  the  switch  can  be  manipulated  with  great 
ease.  The  break  is  quick,  and  made  in  such  a  manner  that 
the  switch  cannot  be  left  half  ofif  or  on,  and  a  short  circuit 
cannot  occur.  The  switch  is  known  as  the  Standard  Single 
i'ush  hlush  Switch,  and  is  intended  to  take  the  place  of  any 
5  or  10  ampere  snap  or  flush  switch,  and  is  made  in  the  reg- 
ular 10-ampere  smglepole  and  10-ampere  three-way 
styles.  A  third  style  is  now  under  way  and  will  shortly  be 
ready  for  the  market,  to  be  known  as  the  Stanc'ard  Com- 
mutation Switch.  In  general  appearance  it  is  the  .same  as 
the  regular  switch  shown  m  the  cut,  but  the  contacts  are  so 
arranged  that  a  light  or  group. of  lights.,  by  the  use  of  the 
ccjmmutation  switch,  can  be  controlled  from  any  number  01 
points  without  extra  wiring:  that  is,  a  light  or  group  of 
lights  can  be  turned  on  or  ofif  from  any  three  or  more  points 
independently.  All  of  the  Standard  switclies,  which  are 
manufactured  by  the  Electric  Appliaut^e  Company,  Chicago, 
are  compact  and  neatly  made. 


New  Eook. 


TABLEAU  DES  STATIONS  ELECTRIQUES  DE  FR  VNCK. 
Paris:  librairie  polytechnique,  Baudry  et  Cie.  Editeurs,  15  Rue 
des  Saint-Peres;  Brochure  of  32  pages,  in  quarto.  Price,  3 
francs  50  centimes. 

This  pamphlet  gives  under  27  heads  details  of  all  the  cen- 
tral electric  lighting  stations  of  France,  more  than  two  hun- 
dred of  which,  it  is  stated,  have  never  heretofore  had  data  in 
relation  to  them  pubHshed.  Much  of  the  data  will  be  inter- 
esting to  American  electricians  and  central  .station  managers. 
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The  Electrical  Stock  Market. 

New  York,  Jan.  'i,  18JM. 

THH  KLIX'TKIC  STOCK  MAKKKT  Ib  undergoing  the  usual 
Jioliiiay  (JullneMH,  and  with  the  exception  of  one  con.spicuou.'* 
Mpeculatlve  Btocli  then-  have  been  few  transaetlons.  Unli8te<l 
electrical  HtockH  an-  particularly  inactive,  but  suffer  no  deellne  ir. 
prIceH.  About  all  of  th<-  trafling  is  in  the  listed  securities,  which 
In  .some  casr-s  have  fluctuated  considerably,  but  to-day's  closiiiK 
prices  differ  little  from  those  at  the  closing  of  last  week's  market. 

GKNKHAL  KLFX'TKIC  STOCK  was  extensively  traded  in  dur- 
ing the  week,  over  64, OM  shares  being  sold  on  Wednesday,  but  the 
buying  was  in  a  bear  rush,  and  at  the  close  of  the  day's  market 
the  HliK-k  had  sustained  a  net  loss  of  3%  points.  The  stock  closed 
at  a  rallying  llgure,  however,  and  once  during  the  day  was  down 
to  .'{I'/i,  six  points  ijelow  the  oftening.  Why  the  cause  of  the  slump 
no  one  In  the  Street  seemed  to  know,  and  the  otticers  of  the  com- 
pany would  only  make  one  nf  the  usual  general  denials.  Vice- 
President  Oriffln  said;  "The  rumors  affecting  the  financial  cnii- 
dition  of  this  company  are  absolutel>  false,  and  the  direst  rot. 
The  facts  are.  that  we  have  over  $1.000.<XMi  in  the  t>ank,  and  the 
floating  debt  is  being  ch<ip|)e<l  down  at  a  tremendous  rate.  Of 
course,  we  coul<l  stand  more  business,  as  is  the  case  witii  all  uthei- 
companies,  but  we  are  geting  our  share."  This  declaration  stop- 
pe(J  liie  bear  landslide  somewhat,  but  it  seems  as  if  It  was  only 
with  these  constant  denials  that  the  company  could  keep  the  stock 
from  going  to  pieces,  on  Thursday  the  stock  rallied  a  few  points 
from  the  iipeniiig  firice.  This  rise  was  dui'  to  an  order  fi-mn 
Orexel,  Morgan  .'irid  Comjiany  to  make  heavy  purchases  of  the 
sej'urlty.  Oii  this  buying  there  was  a  rush  to  cover  by  the 
shorts,  and  this  brought  a  slight  appreciation.  On  the  same  day 
|i  wjis  reported  that  tiie  Mrush  lOlectric  Company  had  applied  for 
a  receiver  for  the  Oerieral  lOlectric  Company  at  Clevelaiul.  Ohi.>. 
owing  to  the  C.eneral  IClectrIc  Company's  non-fulfilment  of  theii- 
nbligations.  This  report  wa.';  of  course  denied  by  the  deneral 
Klectric  people,  and  the  story  classified  as  a  bear  trick.  Never- 
theless, these  stories  and  rumors  show  to  .some  extent  the  stand- 
ing the  stock  has  in  Wall  Street,  anfl  how  readily  all  sorts  of  as- 
sailing yarns  are  jjut  forth  on  the  slightest  provocation.  Th«'re 
has  been  a  h<'avy  selling  movement  of  the  stock  In  Boston  this 
week,  and  this,  with  the  other  rumors,  has  revived  the  8tor>'  of  a 
disruption  of  the  trust,  back  to  Its  original  form  in  the  Kdison  and 
Tfiomsoti-Houston  comi)anies.  The  announcement  in  another  col- 
umn of  thi-  centralization  of  the  business  oflices  and  manufactorx 
at  Schenectady  would  seem  to  indicate  the  conijilete  control  of  the 
New  York  faction  of  the  c<»mpany  and  the  carrying  out  of  their 
ideas.  Cetieral  Klectric  stock  sh(»ws  a  net  loss  during  the  week 
of  .1«4  points,  it  now  being  <|Uoted  at  3.3'^  bid. 

Wi:STi:i{.\'  UNION  TKI.KCrtAPH  lost  a  few  points  at  the  be- 
ginning of  the  week,  iiul  regained  a  litle,  so  that  it  closed  only 
1%  points  l>elow  lust  week's  figure.  The  de<lij)e  is  due  to  the 
relgniiiK  dullness,  with  the  usual  declines,  and  the  talk  of  .-n 
attandonnieiit   of  special  wires  by  large  houses. 

AM.  OTHKK  KMOCTRICAL  SPiCURITllOS  remain  unchanged 
both  in  (luotatlofiH  and  business  standing,  and  brokers  declare  no 
trading. 

Kl,i:ri  ItKAf,    STOCKS.    .I.W.    J      Is'.M. 
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S.VMCi;;,  .VPAMS  iH.XSK.  the  well-known  representative  of  the 
Western  I'.leclilc  Conipnnv.  siillod  fo»  Kump*'  last  week  on  <f- 
flclnl    business. 

STOI.K  A  STHKF-T  Thf^  Union  Railway  Company  began  laying 
a  track  on  One  Hundred  and  Thlriy-Hfth  street  on  Sunday.  Dec. 
LM.  thus  avoiding  service  of  an  In.lunctlon. 

THK      MKTROroi.nWN     TllLEPHONK     AND     TELEGRAPH 


COMPANY  gave  a  private  view  of  its  new  exchange,  at  95 
Broad  street,  on   Wednesday,  Jan.  3.  1894,  from  2  until  5  o'clock. 

JUDGE  GAYNOR  has  enjoined  the  Kings  County  and  Nassau 
Electric  Railroad  companies,  restraining  them  from  constructing 
their  lines,  on  the  ground  that  the  franchise  was  fraudulent. 

THE  AMERICAN  STANDARD  BATTERY'  COMPANY,  which 
has  been  located  at  29  Broadway,  moved  its  offices'  on  the  3d  inst. 
to  664  Pint  street,  where  it  occupies  two  floors,  and  will  engage- in 
the  manufactury  of  its  battery. 

MR.  S.  FRIEDBERGER,  treasurer  of  the  Wakefield  Electrical 
Engineering  Company,  731  Reading  Terminal,  Philadelphia,  Pa , 
was  in  New  Y'ork  last  week,  and  reports  lousiness  in  Philadelphia 
and  vicinity  on  the  increase. 

MR.  F.  S.  DE  RONDE.  of  the  Standard  Paint  Company,  2  Lib- 
erty street.  New  York,  who  has  been  confined  to  his  home  suffer- 
ing with  a  severe  attack  of  the  grip,  has  recovered  and  is  now 
in  dally  attendance  at  his  office. 

MR.  J.  McFARLAN  MOORE  has  an  interesting  article  in  th- 
January  number  of  "Frank  Leslie's  Popular  Monthly"  on  a  cruise 
on  the  U.  S.  monitor  "Miantonomoh"  in  charge  of  the  fir^t  electri- 
cal steering  gear  ever  installed  on  a  ship. 

MR.  DAVID  CHALMERS,  manager  for  S.  W.  Milbank,  receiver 
of  the  A.  B.  C.  Co..  67  Cortlandt  street.  New  Y'ork.  rei>orts  having 
made  several  large  sales  during  the  past  week.  The  remaining 
stock  is  fast  being  disposed  of  to  the  "knowing  ones." 

MR.  t;EO.  A.  HILL,  manager  of  the  Typewriter  Exchange,  10 
Barclay  street.  New  Y'ork.  reports  the  sales  of  machines  far  in 
excess  of  the  conesponding  time  last  year.  This  is  probably  due 
to  the  fact  ihat  the  Typewriter  Exchange  sells  all  makes  of  ma- 
chines  at    a   considerable   discount. 

MH.  W.  K.  BRIXEY.  manufacturer  of  Day's  Keriie.  is  sending 
lo  his  inaii>'  friends  and  custoinei-s  a  neat  memento  of  the  sea- 
son in  the  shape  of  an  aluminium  penholder.  Mr.  Brixey  quotes: 
"The  pen  Is  mightier  that  the  sword."  and  then  very  adroitly  adds. 
■  when  the  sword  of  competition  Is  raised  against  kerlle  let  this 
pen  do  its  work." 

MR.  E.  L.  BABCOCK.  president  of  the  Falls  Rivet  and  Machine 
Company,  of  Cuyahoga  P^alls.  Ohio,  while  In  New  York,  on  Dec.  27. 
was  run  over  by  a  truck  on  Church  street.  He  was  fortunately 
not  very  seriously  injured,  and  was  carried  at  once  to  Chambers 
Street  Hospital  and  from  there  removed  to  the  New  Y'ork  Hospital. 
( »n  the  29th  he  left  on  the  train  for  Cuyahoga  Falls. 

MR.  E.  B.  WY'MAN,  Manager  of  the  railway  depart- 
ment of  the  Central  Electric  Heating  Company,  26  Cortlandt 
street.  New  York,  rep>rts  that  it  is  working  to  its  utmost  ca- 
pacity hlling  orders  for  electric  heaters.  There  are  to-day  In 
the  United  States  over  1,000  cars  using  this  company's  heaters, 
Brooklyn  alone  having  In  daily  use  1.000  heaters,  giving  a  uni- 
form and  comfortaV)le  degree  of  heat. 

MR.  NEWTON  HALL,  who  has  been  c<mnected  with  "The  Elec- 
trical World"  for  the  past  two  years,  where  he  has  had  charge  of 
the  comjiilatlon  of"Johnston's  Electrical  and  Street  Railway  Direc- 
tory." has  severed  his  connection  with  th«'  W.  J.  Johnston  Con>- 
pany,  to  accept  one  as  a.ssistant  manager  of  the  American  Ele<'- 
trlcal  I'ubllshlng  Company,  136  Liberty  street.  New  York  City. 
This  company  has  been  organized  to  publish  the  "Electrical  and 
Street  Railway  Rejiorter,"  a'  new  paper  to  enter  the  electrical 
field.  Mr.  G.  G.  McDuff.  for  some  time  a  member  of  "The  Elec- 
trical Worbl"  staff,  will  assume  the  managership  of  the  )iew 
publication.  Both  Mr.  McDuff  and  Mr.  Hall  are  well  qualified  bv 
their  experience  In  the  field  for  this  Work. 


New  England  Notes. 


Kiiiiiiioi.  H;i|li.i«..     I  \\f.      . 

luiviiiv.  M.i««.,  jiiii.  1.1804  ' 

.\N  KLECTRIC  PLANT  i<  <■.  !'■•  lobbd  1..  »b«  ".  w  harness 
factory  at  Holllston,  Mass. 

•rilK  Bi:ULIN-Mn,LS  CdMUANV  is  about  to  add  a  new  150- 
h    p    engine  to  Its  pulp  mill  at  Berlin  Falls. 

Tin;    BOSTON    KLECTRIC   LIGHT  COMPANY   has  declan>d   s 

i|uarlerly  dividend  of  2  per  cent,   payable  .Tan.  IR. 

THK  W.  S.  HILL  ELECTRIC  CO.  h.-is  Just  got  out  a  very  hand- 
some   calendar    which     Is    being    mniled    to    Its    cuntomers    and 

friends.  < 

THE  PERKINS  KLKCTRK'  SWITCH  .M  ANl*FACTURIN<; 
COMPANY,  of  Hartford.  Conn.,  has  opened  a  Boston  office  at  620 
.Vtlantb-  avenue.     Mr    F.  B.  Smith  Is  In  charge. 

THK  BROWN  KLKCTRIC  <'<>MPANY  Is  presenting  to  Its  manv 
friends  a  \ery  neat  calendar  In  the  sha|>e  of  a  pug  dog.  As  the 
stipply  Is  llmlte<l.  first  come  will  be  first  served. 

BILLIN<;S  *  SPKNt'KR'S  plant  in  Hartf»nl.  Conn.,  has  been 
running  on  ftill  time  with  about  two-thirds  the  working  forc^. 
Orders  arv  coming  In  more  iii.-niifniu  unH  »^..ff...-  business  is 
1< Hiked  for  soon. 

THE  PRATT  &  WHITNEY  «'OMI'ANYS  extensive  plant  at 
Hartford.  Conn.,  is  running  with  alwiut  SOO  hands,  but  on  short 
time.  The  company  believes  that  business  will  pick  up  and  that 
January  will  show  a  gratifying  Increase. 
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THE  NEW  ENGLAND  TELEPHONE  COMPANY  has  decidod 
to  complete  the  work  of  putting  its  wires  and  cables  underground 
in  Newton,  and  has  asked  to  be  allowed  to  build  the  necessary 
conduits  on  Washington,  Watertown,  Chestnut,  Hall,  Greenough, 
Hillside,    Vernon,   Franklin,   Jefferson,   Peabody  and  Park   streets. 


Western  Notes. 


I'KANCii  (li  IKK  (ii-   TiiK  Ki.Kt  rmcAi.  World       | 
936  MonailiiocU  Hiiildiuj^,  C'iiicai.o,  Jan.  2,  1894.) 

THE  METROPOLITAN  ELECTRIC  COMPANY,  Chicago,  is 
meeting  much  success  with  "Mac  Tape,"  which,  it  is  claimed,  has  su- 
perior insulating  qualities,  is  not  affected  by  acids  and  is  guaran- 
teed to  withstand  the  severest  climatic  changes.  It  sticks  to  the 
wire  and  not  to  the  hands,  and  will  not  oxidize  the  wire.  Its  adhe- 
sive qualities  are  such  that  it  is  practically  indestructible  and 
hence  will  not  deteriorate  with  age,  and  it  is  specially  applicable 
for  armature  and  field  magnet  wrapping. 

A  SENSATION  IN  INCANDESCENT  LAMPS.— The  Star  Elec- 
tric Lamp  Company  has  now  on  public  exhibition  on  Michigan 
avenue,  Chicago,  111.,  three  incandescent  lamps  that  are  creating 
quite  a  sensation  in  electrical  circles.  In  appearance  they  are 
ordinary  16-c.  p.  lamps,  but  it  is  claimed  that  by  actual  meas- 
urement one  of  them  gave  720  effective  candle  power,  another  184, 
and  the  other  160.  The  light  is  perfectly  white  and  steady 
while  the  filament  seems  scarcely  larger  than  in  the  ordinary 
lamp.  The  lamps  were  connected  directly  to  the  Edison  mains 
and  the  instruments  showed  that  the  lamps  were  burned  at  111 
volts.  The  amperes  averaged,  it  is  claimed  by  those  present,  one- 
eighth  ampere  per  lamp.  Inventor  John  Kammer  stated  that 
these  unusual  results  were  obtained  by  introducing  into  the  bulb 
a  peculiar  vapor  which  he  recently  discovered.  The  difference  in 
illuminating  power  is  determined  by  the  quantity  of  vapor  in  the 
bulb.  Mr.  Rammer's  efforts  ai-e  now  being  directed  to  perfecting 
a  one-watt  lamp,  and  from  the  results  already  secured  with  his 
vapor  treatment  he  expects  to  place  such  a  lamp  on  the  market  in 
a  very  short  time. 


Oi;H(i(i\    Ciiv,  Dec.  23,   1893. 

POLE  TAX.— It  has  been  proposed  to  place  a  tax  of  $4  per  an- 
num  upon  each   electric  pole  in  Portland,   Ore. 

THE  OAKLAND,  CAL.,  City  Council  is  considering  an  ordinance 
which  has  been  introduced  providing  for  an  annual  tax  of  $5  upon 
each  telegraph  and  telephone  pole  in  that  city. 

THE  PORTLAND  GENERAL  ELECTRIC  CO.'S  new  street 
lighting  circuits  are  now  in  operation  in  the  Woodstock,  Waverly 
and  Kenilworth  districts,  Portland,  Ore.  The  company  has*  re- 
sumed work  upon  its  new  breakwater  on  the  East  Side,  in  Ore- 
gon City. 

THE  CITY  COUNCIL  of  Oregon  City,  Ore.,  is  expecting  to  pass 
an  ordinance,  which  has  been  introduced,  for  providing  for 
charging  all  street  railway  companies  operating  freight  cars  on 
the  streets,  a  license  of  $300  a  year.  The  East  Side  Railway  Co. 
is  doing  a  profitable  business  in  hauling  freight  in  electric  cars, 
discharging  it  at  the  front  doors  of  the  stores. 

THE  WATERLOO  DITCH  AND  POWER  CO.,  of  Waterloo, 
Linn  Co.,  Ore.,  has  been  incorporated  with  a  capital  stock  of 
$6,000.  The  incorporators  are:  R.  R.  Humphrey,  O.  Jennings, 
George  Medley,  J.  B.  Wirt,  A.  G.  McKee,  and  I.  M.  Knifong. 
Among  the  objects  of  the  company  are:  The  building  and  main- 
taining of  an  electric  railway,  telegraph  and  telephone  lines,  etc., 
between  Waterloo  and  Albany,  Ore.  Also  to  operate  a  general 
electrical  plant. 


Canadian  Notes. 

OiT.-wvA,    Dec.    30,   1893. 
THREE  RIVERS,   QUE.— The  latest  phase  in  the  electric  light 
imbroglio  is  that  the  Royal  Electric  Company  notified  the  Corpora- 
tion of  Three  Rivers  that  they  will  shut  down  the  lighting  station 
on  Jan.  15. 

HAMILTON,  ONT. — A  contract  has  been  awarded  Loomer  & 
Rose,  Montreal,  for  steel  rails  for  the  Hamilton  and  Grimsby  Elec- 
tric Railway.  The  order  was  for  1,350  tons  of  rails,  1,200  tons  of 
which  are  to  be  "T"  rails  and  the  balance  girder  rails.  The  rails 
were  bought  at  less  than  one  cent  per  pound. 

VANCOUVER. — Notice  is  given  that  application  will  be  made  to 
the  Legislative  Assembly  of  British  Columbia,  at  its  next  session, 
ror  an  act  to  incorporate  a  company  for  the  purpose  of  acquiring 
all  property,  both  real  and  personal,  tolls,  rights,  privileges  and 
franchises  of  the  Vancouver  Electric  Railway  and  Light  Company, 
with  power  to  purchase  or  lease  the  property  and  franchises  of  and 
amalgamate  with  any  other  railway  or  lighting  companies. 


English  Notes. 

(From   our   own    Correspondent.) 

London,    Dec.   20,  1893. 
SECONDARY  BATTERIES.— One  of  the  many  interesting  points 
brought  out  in  the  papers  read  by  Prof.  Ayrton  before  the  Institu- 


tion of  Electrical  Engineers  in  1890,  and  by  Prof.  H.  E.  Arm- 
strong and  Mr.  G.  H.  Robertson  in  a  paper  read  before  the  Royal 
Society  in  the  following  year,  was  the  injury  done  to  secondary 
batteries  by  leaving  them  for  any  length  of  time  at  rest.  Sir 
David  Salomons,  whose  book  on  the  subject  of  accumulators  was 
the  first  of  its  kind,  now  states  that  as  a  result  of  leaving  some 
cells  discharged  for  four  years  on  a  shelf  that  the  plates  are  as 
good  as  ever.excepting  that  their  color  is  bad.  The  charging  uf 
the  plates  after  this  long  rest  was  done  slowly  and  the  surface 
stale  was  previously  removed  by  a  brush. 

THE  P:LP:CTRIC  lighting  OF  EDINBURGH.— In  his  latest 
report  to  the  Town  Council  of  iidinburgh.  Prof.  A.  B.  W.  Kennedy 
proposes  a  scheme  which  presents  one  or  two  novel  points.  His 
idea  is  to  supply  both  North  and  South  Edinburgh  from  one  cen- 
tral station,  but  since  the  former  is  a  compact  business  district, 
and  the  latter  a  particularly  scattered  residential  area.  Prof. 
Kennedy  recommends  that  the  three-wire  system  should  be  used 
in  one  case  and  the  alternate  current  transformer  system  with 
transformers  in  the  houses  in  the  other  case;  both  plants  being 
housed  under  the  same  roof.  For  street  lighting  he  recommends, 
since  alternators  will  be  available,  at  the  station,  the  use  of  al- 
ternate current  arcs  fitted  with  a  device  now  being  tested  by  Mr. 
Ferranti  for  connecting  the  alternate  currents. 

BREAKDOWNS  AT  DEPTFORD.— The  Deptford  station  was 
visited  last  week  by  a  series  of  small  misfortunes  which  by 
their  concurrence  resulted  in  the  supply  being  partially  interrupted 
foi-  three  days;  the  whole  of  the  incident  being  typical  of  the 
danger  of  having  a  few  large  units.  At  the  commencement  of 
the  week  one  of  the  two  1,750-h.  p.  sets  was  shut  down  in  order 
that  the  machine  might  be  altered  so  as  to  give  2,400  instead  of 
10,000  volts.  The  other  1,750-h.  p.  set  was  out  of  the  running 
owing  to  damage  to  the  spindle  of  the  Corliss  valve.  Then  one 
of  the  750-h.  p.  sets  was  put  out  of  action  by  something  falling 
in  the  armature.  This  was  followed  by  the  governor  of  one  of 
the  350-h.  p.  sets  going  wrong.  Central  stations,  however,  which 
have  a  number  of  small  units  capable  of  running  in  parallel,  are 
not  entirely  exempt  from  bi-eakdown.  The  week  before  last  the 
Bankside  station  of  the  City  of  London  Electric  Lighting  Co.  was 
temporarily  hors  de  combat.  Some  one  accidentally  broke  the  field 
circuit  of  a  Mordey  alternator,  the  armature  of  which  thereupon 
short  circuited  the  whole  of  the  station  with  the  result  that  every 
fuse  went. 

INSTITUTION  OF  ELECTRICAL  ENGINEERS.— There  have 
been  periodical  complaints  from  the  telephone  and  submarine  tel- 
egraph interests  that  their  representation  on  the  Council  of  the  In- 
stitution of  Electrical  Engineers  is  totally  inadequate.  Some  four 
years  ago  in  answer  to  an  agitation,  several  gentlemen,  represent- 
ing the  telephone  and  submarine  telegraph  interests,  were  elected 
members  of  the  Council,  but  as  they  neither  attended  the  meetings 
of  the  Council  nor  offered  themselves  for  re-election,  they  did  not 
exert  any  appreciable  influence  on  the  affairs  of  the  Institution 
and  have  now,  like  the  "dodo,"  become  extinct.  A  second  agita- 
tion is  now  on  foot.  It  is  true  that  the  telephone  and  submarine 
telegraph  interests  constitute  a  large  proportion  of  the  total  mem- 
bers of  the  Institution,  but  as  telephone  and  submarine  telegraph 
men  rarely,  if  ever,  read  papers,  contribute  to  the  discussion, 
or  attend  meetings  of  the  Institution,  it  is  scarcely  right  that  they 
should  be  largely  represented  on  the  Council.  There  is  some  talk 
of  forming  a  separate  society,  devoted  to  telephony  and  telegraphy. 
Although  it  is  much  to  be  desired  that  the  Institution  should  em- 
brace the  whole  of  the  electrical  profession,  I  do  not  think  that 
this  threatened  secession  would  matei-ially  affect  the  activity  of 
this  Institution. 

|Unxt$  of  the  5JL^cd^> 

Electric  Light  and  Power. 

GENESEO,  N.  Y".,  has  voted  for  electric  lights. 
KENTLAND,  IND..  is  to  have  the  -electric  light. 
PEGGOTT,  ARK.,  is  to  have  an  electric  lighting  plant. 

SCOTLAND,  DAK.,  is  contemplating  putting  in  an  electric  light 
plant. 

SANDY"  LAKE.  PA.,  will,  it  is  said,  soon  be  lighted  by  elec- 
tricity. 

BEVERLY,  MASS. — A  municipal  lighting  plant  is  bei;ig  dis- 
cussed. 

SPIRIT  LAKE,  IOWA,  will  soon  have  an  electric  light  plant 
in  operation. 

WINONA,  MINN.— Bids  are  called  foi-  lighting  the  city,  to  be 
opened  Feb.  11. 

FAYETTE,  MO. — The  municipal  plant  is  said  to  make  a  profit 
of  $60  per  month. 

GRAND  RAPIDS,  MICH.— Alderman  Emmer  favors  a  municipal 
lighting  plant. 

WADSWORTH.  NEV.— Peter  Evans,  of  Reno,  proposes  to  put  in 
an  electric  light  plant. 

RIPLEY,  TENN.— An  electric  light  plant  will  be  established  by 
the  authorities  at  Ripley. 
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M1L.\VAUKKK.  WIS.  Mayor  K-.tJi  favurs  lh«:  city  owning  i'.s 
own  elwrlrlc  lighting  plant. 

SI'HIXfJFIKl.I.!,  MASS.  'J'ln-  .sl/.-.-l  lighting  <-.»nunlltf«-  ha.s  ic- 
I»ortfd  against   a   municipal  plant. 

YATKS  CJTY,  ILL.,  will  iHtsue  >X,000  bonda  and  put  In  an  riec- 
irU;  light  plant  with  the  money, 

PICKKNS,  W.  VA.  The  PlciteiiS  KlecUic  Company  is  In  Hi.- 
market  for  an  electric  iigtiting  plant. 

AHEHIjKKS,  so.  IjAK.  Th«-  County  Hoard  contemplat»-  putting 
electric  lightH  into  the  Court  H<»U!4c. 

Ai.,l..iAN<,'K,  o. — HuMlneHH  men  are  serlouKly  con«ldcrlng  llic 
qucHtlon    of  a   new   electric   light   plant. 

L'.NION,  O.— There  Ih  an  active  movement  ioolting  towanl  ;li.- 
formation    of    a    new    electric    light    comi>any. 

HKAVKli,  I'A.  Archl'.-(.t  iJoyd,  of  l^itt.sljurgii,  has  recommendea 
that  electric  ilghtu  be  placed  in  the  <'ourl  Hou.'ie. 

ARCHOBALD,  PA.— The  Crescent  Klectrlc  Light  Company,  of 
Archobald,  Ih  preparing  to  extend  the  scope  of  its  work. 

KKYSKit.  \V.  VA.-M»»HrH.  Henry  O.  and  T.  H.  Uavi.s  will,  it 
if   reported,   put  In  an  ••Itctrlc  light  plant  In   the  spring. 

ASTORIA,  ILL.  I'Mllor  Jone.s  and  Charle.s  Foote,  from  Ipava, 
have  made  a  pro|io.sitlon  to  establish  an  ele<'trlc  light  jjiant.. 

HLAyCKMlNK,  LA.— At  the  January  meeting  of  the  City 
Council  the  queHtlon  of  an  electric  light  plant  will  be  c(jnsldered. 

AHCHHALD,  PA.— The  Uaymond  Coal  Company  is  erecting 
poles  along  Main  street  for  the  purpose  of  running  electric  light 
wires. 

CASTLKTON,  N.  Y. — A  special  election  (jf  taxpayers  has  been 
called  In  the  matter  of  voting  for  an  appropriation  for  electric 
llKhllng. 

WLN'KIKLL,  KAN.— G.  P.  Tomlinson  and  L.  F.  Duggan.  of  the 
Ne<i8ho,  Mo.,  Electric  Supply  Company,  propose  to  Install  a  light- 
ing plant  here. 

OCLIO.V,  UTAH.— A  franchise  has  been  granted  to  the  Pioneer 
Kleetrlc  Power  Company  for  lighting,  heating,  manufacturing  and 
other  pUHJOses. 

CANANDAKaiA,  X.  Y  — The  Canandaigua  Electric  Light  Com- 
pany has  extended  its  poles  to  Shortsville,  and  will  light  ui)  that 
promising  village. 

(JALVESTON.  TEX.— The  city  authorities  will  Inquire  into 
till-  iiilvlHability  of  the  city  owning  Its  own  waterworks  and  elec- 
tric light  plant. 

EL  UENO,  O.  T.— An  electric  lighting  franchise  has  been  granted 
to  the  HI  Heno  Heat,  Li^'ht  and  Power  Company,  the  plant  to  be 
completed   In    four   months. 

JAMESTOWN.  N.  Y.— A  committee  has  been  appointed  to  in- 
veMilgate  the  munh-ipal  plant,  run  by  the  son  of  an  alderman. 
OroHM  frauds  are  charged. 

I'ATEUSON,  N.  J.— Mr.  John  F.  Noonan  opposes  a  municipal 
plant  and  says  that  a  6()0-llght  plant  wr>uld  cost  $560,000  and  de- 
teriorate .'50  per  cent,  a  year! 

CIIICACO,  ILL.  — Through  the  persistent  efforts  of  City  Electri- 
clati  Harrelt,  the  Council  has  passed  an  ordinance  for  the  exten- 
sion of  the  municipal  electric  light   plant. 

SllollTSVlLLE,  N.  Y.— The  Canandaigua  Electric  Light  Com- 
pany have  extended  their  poles  to  Shortsville  and  will  light  up 
thai  promising  lltle  manufacturing  village. 

NEW  WHATCo.M.  WASH.  A  new  company  has  applied  for  an 
eleitrlc  light  franchise,  the  intention  being  to  utilize  the  wat.T 
|M»wer  of  Whatcom  Creek,  which  Is  rated  at  20,000  h.  p. 

LITTLE  FALLS.  N.  Y.  The  Lltle  Falls  Electric  Light  and 
power  C.impany  has  bi>ught  one  of  the  prize  dynamos  exhib- 
ited III  Ih.-  Worl.r.H  Fair,  to  be  used  c»n  the  commercial  arc  cir- 
cuit. 

MILFOHl).  MASS.  All  the  e|e,i.|,.  ||,{ht  property  in  Milford  has 
• '»  hought  by  the  Milford  Electrh-  Light  Company,  and  Im- 
provements and  .•xteiiHlons  will  be  made.  Stanhope  T.  Nelb-y,  of 
Milford,  Is  manager. 

ST,  CHAULKS.  Mo.  The  City  Council  has  been  i.etltloned  by 
four  dirrerent  coinpanieM  to  grant  them  a  franchise  for  an  electric 
light  plant.  Troy.  Mo.,  says  It  would  be  glad  to  see  one  of  the 
companies   come  up   Its   way. 

HAUTFOUD.  CON.V.  President  l»unham.  of  the  Hartford  Ebv- 
tilc  Light  Company,  has  Informed  the  city  authr»rttles  that  the  new 
Inc-ande.Hrent  arc  lamp  was  proving  very  satl.xfactory,  and  that  it 
was  the  Intention  to  replace  all  of  the  street  latnps  with  these. 

.MKUI1»1:n.  Conn.-  The  following  have  been  appointed  a  c«»ni- 
inittee  to  look  into  the  matter  of  an  electric  lighting  plant  for  the 
city  and  to  Investigate  the  light  now  being  furnlshe.l  by  the  local 
company:  Amos  Ives.  T.  M.  Crowley,  Eugene  Hlake  and  H  T 
King. 

HUCKai»OUT,  ME.— The  canvas  In  the  matter  of  electric  light- 
ing for  Hucksport  Is  meeting  with  much  success,  and  It  Is  almost 
certain  that  Charles  Maxlleld.  of  the  Fairlleld  (Me.)  Electric  Light 
Company,  will  carry  on  and  enlarge  the  business  of  the  former 
local  company. 

NIAGARA    FALLS,    N.    Y.  -The   result  of   the   many  complainu 


against  the  Huffalo  and  Niagara  Falls  Electric  Light  and  Power 
I'ofiipany,  hat  been  that  the  Board  of  Public  Works  is  authorized 
to  ascertain  the  cost  of  an  eltxtric  lighting  plant,  to  be  built  and 
opfrate<l  by  the  city. 

PRAIRIE  DU  CHIEN,  IOWA.— The  City  Council  has  passed 
an  ordinance  granting  the  Prairie  City  Electric  Company  an  ex- 
«lusive  franchise  for  ten  years,  for  constructing  and  maintaining 
an  electric  light  and  power  plant  in  that  city.  The  ordinance  is 
void  if  the  iompany  fails  to  have  its  plant  in  operation  six 
months  from  date. 

E1.,K  POINT,  DAK.— William  Duponi.  by  his  attorney.  Ira  L. 
Ni<  hols,  appeared  before  the  City  Council  at  its  last  regular  ses- 
sion and  made  the  proposition  that  if  the  city  would  grant  him  tiie 
franchise  and  guarantee  him  a  certain  amount  of  patronage,  he 
would  place  an  electric  light  plant  and  system  of  waterworks  m 
the  city.  The  citizens  look  upon  the  proposition  favorably,  and 
work  will  probably  be  begun  upon  the  Improvements  In  the 
early  spring. 

BICLLEF'ONTAINE,  OHIO— Robert  Colton  has  proposed,  in 
< onsideraiion  of  a  franchise  for  electric  lighting  and  a  street  rail- 
way, to  furnish  not  less  than  eighty  ::.0«0-<-.  p.  arc  lights, 
all  night,  for  $88  per  annum.  The  privilege  to  be  granted  for  ten 
years,  the  town  to  have  the  right  to  purchase  the  electric  light 
plant  at  the  end  of  any  year,  at  a  price  to  be  fixed  by  a  com- 
mittee or  at  10  per  cent,  advance  on  its  cost. 

THE  KEESVILLE,  N.  Y.,  Electric  Light  Co.  has  sold  its  plant 
at  Keesville  to  Morse  Bros.,  formerly  of  the  Electric  Construction 
Co.,  of  Greenwich,  N.  Y.,  and  more  lately  of  the  Consolidated  Elec- 
tiic  Co.,  of  Greenwich,  N.  Y.  The  Morse  Bros,  have  considerable 
prope.-ty  in  Greenwich  which  was  given  in  exchange  part  payment 
of  the  plant.  The  owners  of  the  Keesville  Electric  Co.  have  been 
very  anxious  t(»  dispose  of  their  property  in  order  to  Invest  in  the 
electric  railroad,  which  has  been  surveyed  from  Greenwich  to 
Schuylervllle,  and  a  local  manufacturer  has  been  induced  to  con- 
struct a  dam  in  exchange  for  the  property  mentionetl  alxtve. 


The    Ekctric  Railway. 

ATTLEBORO,  MASS.— A  receiver  has  been  appointed  for  the 
Inter-state  Electric  Railway  system. 

BP:RLIN.  ONT.,  Canada.— incorporation  is  belDK  asked  for  a 
company  which  ijroposcs  to  build  an  electric  road  between  Berlin 
and  Preston. 

DANVILLE,  ME.— Ricker  Brothers,  of  Danville,  are  receiving  es- 
timates for  their  proi>osed  electric  road  from  Danville  Junction  to 
Poland  Spring  House. 

ITHACA.  N.  Y.— The  Ithaca  Street  Railroad  Company  has  tlleil 
certirtcate  of  Increase  of  capital  stock  from  $175,000  to  $250,000. 

LOCK  PORT,  N.  Y.— E.  M.  Ashley,  of  the  Lockport  Street  Rail- 
way, says  that  the  road  to  Olcott,  12  miles  long,  will  be  built 
during  the  coming  summer. 

l-'AI^L  RIVER,  MASS.— The  plan  proposed  some  time  ago  for 
buihiing  an  electric  railioad  between  this  clt\-  and  Stone  Bridge, 
Tiverton,  is  in  a  fair  way  to  be  realized. 

PETERSKFRG.  PA.— A  preliminary  survey  is  now  being  made 
by  Major  W.  J.  Gordon,  of  Fredericksburg,  Va..  for  the  .\tlantlc 
Coast  Line  for  a  belt  line  around  Petersburg. 

POTTSTOWN,  PA.— The  line  of  the  Ringing  Rocks  Electric  Rail- 
way Company  Is  being  located.  The  length  of  the  road  will  be 
M^  miles  with  a  maximum  grade  of  5  per  cent. 

FROM   LOWELL  (MASS.)  TO  THE  SEA.— It  Is  pro|K..«.Hl  to  .-..i, 
.struct    a    State    hlglnvay    from    Li'well    to    Newburyport,    the    pl.iM 
of  which  iiuludes  a  way  for  an  electric  railroad. 

HARTFORD,  CONN. -President  Dunham,  of  the  Hartford  Elec- 
tiic  Light  Company,  Informed  the  city  authorities  that  a  storage 
battery  street  railway  service  would  be  In  operation  within  six 
weeks. 

GOSHEN,  N.  Y.— Secretary  WIghtman,  of  the  Middletown- 
Goshen    Traction   Company,   states   that   the  company   Is  \'  i 

to   build    the   line   as   soon    as   franchise   Is   giantod    by   tb< 
of  Trustees. 

WHITINSVILLE.  MASS.— The  Seleittncn  of  Northl>rl.lKe.  Mass  . 
will  meet  In  the  matter  of  granting  a  franchise  to  tlie  Whltln 
Ma<  blue  Works,  to  build  and  oi>erate  a  private  electric  line  from 
Whit  ins   village  to  Northbrldge,  about  1^4   miles. 

MILWAUKEE.  WIS.— The  Peterson  Electric  Railway  System 
has  been  on  exhibition.  A  model  car  has  been  running  back  and 
forth  o\e>  a  track,  an  automatic  re\ersinir  :»rr«nKement  revers- 
ing at  each  end  of  the  track. 

H(M)NSBORO.    MD.— The    oJUcers    of    the    ekntric    railway    en. 
pany  have  decided  to  erect  the  power  house  In  B«>onsboro,  and  lanil 
Jias   been   l>ought   and   laid   out  on   North   Main  street.     Contract<ir 
Mosher  has  the  bulldin;;  contract.     There  is  talk  of  extending  the 
road  to  Smithsburg. 

PHILADELPHIA.  PA  —The  decision  of  the  Dauphin  County 
Court  has  put  new  life  Into  the  North  Eastern  and  Quaker  City 
Elevated  roads,  and  President  Hucholit  states  that  work  will  be 
jiushed  as  soon  as  the  temjiorary  Injunctions  Issued  by  the 
courts  of  Philadelphia  can  be  removed. 
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JERSEY  CITY,  N.  J.— The  Jersey  City  "Journal"  Is  responsible 
for  the  statement  that  the  Jersey  City,  Hoboken  and  Rutherford 
Electric  Railroad  Company  is  to  have  an  elevated  track  from  the 
top  of  the  Palasades  to  a  space  adjoining  the  property  of  the 
Hamburg  Steamship  Line  in  Hoboken,  to  cost  at  least  $750,000. 

EXETER,  N.  H.— At  a  meeting  of  the  Exeter  Street  Railway 
Company,  held  at  the  oHIce  of  Hon.  E.G.  Eastman,  at  Exeter,  N.H., 
Simon  W.  Hathaway,  of  Boston,  presented  an  offer  of  a  Boston 
syndicate,  which  proposes  to  purchase  and  extend  the  road.  It 
was  decided  to  lay  tne  mater  pver  for  a  few  days. 

FALL  RIVER,  MASS. — A  company  has  been  formed  here  to 
build  an  electrical  railway  from  Fall  River  to  Stone  Bridge,  Tiver- 
ton, and  the  Globe  Street  Railway  Company  is  behind  the  scheme. 
The  president  of  the  new  company  is  Daniel  T.  Church  of  Tiverton; 
Weaver  Osborn  and  George  V\ .  Slade,  of  Fall  River,  are  interested 
parties. 

BATTLE  CREEK,  MICH.— Edward  C.  Hinman  has  been  ap- 
pointed receiver  of  the  Battle  Creek  Electric  Railway.  He  has 
not  yet  been  put  in  possession  of  the  road,  but  he  has  stated  his 
policy,  which  is  to  put  the  road  in  running  order  as  soon  as  pos- 
sible. The  experts  who  were  employed  to  make  estimates  as  to 
cost  of  remodelling  the  road,   have  not  yet  filed  their  report. 

MIDDLETOWN,  CONN.— The  Middletown  Electric  Road  Com- 
pany will  equip  with  electricity  and  extend  its  tracks  next  spring 
lo  Meriden  and  neighboring  suburban  villages.  When  the  briage  to 
Portland  is  constructed  the  tracks  will  be  laid  across  to  Portland 
up  along  the  river  meeting  the  Glastonbury  road.  Hence  another 
winter  will  see  a  net  work  of  electric  roads  connecting  Hartford, 
New  Britain,  Meriden,  Middletown,  Portland  and  Glastonbury.  A 
summer  resort  will  be  established  at  Black  Pond,  which  lies  just 
about  half  way  between  this  city  and  Meriden. 

THE  UNION  RAILROAD  COMPANY,  of  New  York,  has  filed 
with  the  'Secretary  of  State  a  statement  of  its  proposed  exten- 
sions, which  contemplate  a  system  of  intercommunication  in  the 
upper  part  of  New  York  City.  The  proposed  extensions  are  so, 
follows:  From  Third  avenue  to  Eighth  avenue;  on  Madison  ave- 
nue from  the  bridge  to  One  Hundred  and  Thirtieth  street;  on 
One  Hundred  and  Thirtieth  street  from  Madison  avenue  to  Eighth 
avenue;  over  the  bridge  across  the  Harlem  River  from  Third  ave- 
nue to  Second  avenue,  and  along  Second  avenue  to  One  Hun- 
dred and  Twenty-fifth  street;  along  Fourth  avenue  to  One  Hun- 
dred and  Twentieth  street  to  Madison  avenue,  and  from  Wash- 
ington Bridge  to  Boscobel  avenue  and  along  that  avenue  to  Je- 
rome avenue;  along  Broadway  to  the  city  line. 


Personal  Notes. 
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SCHIEREN,  who  was  elected  Mayor  of 
Brooklyn  last  November  by  such 
an  overwhelming  majority,  was 
installed  in  office  with  appropriate 
ceremonies  on  the  first  day  of 
of  January.  The  expectations  of 
those  who  cast  their  ballots  for 
Mr.Schieren  have  been  abundantly 
met  by  the  excellent  appoint- 
ments he  has  thus  far  announced, 
although  naturally  many  of  them 
have  not  met  with  the  approba- 
tion of  professional  politicians. 
With  the  assurance  given  by 
these  appointments,  that  Mr. 
Schieren  means  to  carry  out  the 
promises  upon  which  he  was 
elected,  and  with  the  admirable 
business  ciualifications  which  have 
brougni  auuut  ino  si>^^^  ao.^.„ess  in  commercial  life,  the  citizens  of 
Brooklyn  may  congratulate  themselves  upon  the  prospect  of  an 
able  and  upright  administration,  like  that  enjoyed  under  Mayor 
Low. 

MR.  WILLIAM  J.  HAMMER  and  Miss  Alice  Maud  White,  of 
Cleveland,  Ohio,  were  married  in  that  city,  on  Wednesday,  Jan.  3. 
Mr.  Hammer's  name  has  long  been  a  familiar  one  in  electrical 
circles  and  his  many  friends  will  join  us  in  extending  to  him  our 
heartiest  congratulations. 

MR.  HORATIO  A.  FOSTER  was  married  at  Chicago,  on  Dec.  22, 
to  Miss  Florence  Louise  Root,  of  Keokuk,  Iowa,  After  the  cere- 
mony the  happy  couple  left  for  New  York,  where  they  will  make 
their  home.  Mr.  Foster  is  well-known  in  the  electrical  field  and  has 
the  congratulations  and  best  wishes  of  his  many  friends. 

MR.  GEORGE  H.  BABCOCK  died  on  Dec.  16,  less  than  three 
weeks  after  the  burial  of  Mr.  Stephen  Wilcox,  his  partner  in  the 
world-wide  known  firm  of  Babcock  &  Wilcox,  manufacturers  of 
boilers.  The  close  personal  association  of  these  gentlemen,  aside 
from  purely  business  matters,  was  well  known  and  it  seems  almost 
more  than  a  coincidence  that  they  should  have  thus  passed  out  of 
the  world  so  closely  together. 

WILLIAM  HERBERT  PARKER  died  in  England,  December  18, 
after  a  lingering  illness.  Mr.  Parker  was  educated  at  Bradford 
College  and  afterward  took  a  technical   electrical  course  at  the 


Hanover  Square  School  of  Electrical  Engineering.     He  was  at  one 
time  on  the  editorial  staff  of  the  London  "Electrical  Engineer." 

MR.  FREDERICK  BATHURST,  on  Dec.  16,  suffered  a  sad 
fifllicted  in  ttie  death  of  his  father  in  England,  to  whose  bedside 
he  had  been   called  from   America. 

.JUDGE  E.  A.  AP>.MSTn<')Nr;.  ih^  por.nlar  pi'-'<id<^-nt  of  thf  .\'a- 
tional  Electric  Light  Association, 
is  looking  forward  to  a  most  in- 
teresting session  of  that  orgjini- 
zation  at  the  next  annual  m*-*-t- 
ing,  which  is  so  soon  to  take 
place  at  Washington,  D.  C.  The 
National  Capital  was  happily 
chosen  for  the  gathering  of  the 
clans,  and  the  social  features 
of  the  occasion  will  no  doubt 
play  a  more  prominent  part  than 
usual.  The  wide  personal  ac- 
(juaintance  of  Judge  Armstrong 
among  those  identified  with  the 
electric  lighting  interests  and  his 
well-known  energy  and  his  pecu- 
liar fitness  for  the  position  he 
holds  render  it  certain  that 
everything  will  be  done  which 
tan  contribute  to  the  success  of  the  coinention.  The  electric 
lighting  field  is  sure  to  prove  an  interesting  one  during  the  com- 
ing year  in  view  of  the  expiration  of  the  Edison  lamp  patent. 
MR.  WILLIAM  RICHARDSON,  for  many  years  president  of 

the  Atlantic  Avenue  Street  Rail- 
road, Brooklyn,  died  at  his  resi- 
dence, 125  South  Oxford  street, 
Brooklyn,  on  Dec.  31,  aged  72 
years.  Mr.  Richardson  came  to 
America  from  England  when  Li 
years  old,  and  was  engaged  in 
the  newspaper  business  in  vari- 
ous capacities,  from  an  early  age 
up  to  the  outbreak  of  the  Civil 
War,  when  he  was  appointed  a 
paymaster  in  the  United  States 
army.  Four  years  later  he  be- 
came superintendent  of  the  Dry 
Dock,  East  Broadway  and  Bat- 
tery Railroad  Company,  from 
which  position  he  ciuickly  passed 
to  director  and  president  of  the 
road.  In  1867,  Mr.  Richardson 
proprietor  of  the  Brooklyn  and 
and  afterwards  built  up  the 
Atlantic  avenue  system,  with  which  his  name  was  strongly  iden- 
tified up  to  about  a  year  ago,  when  the  various  roads  included  in 
it  were  sold  to  the  Brooklyn  Traction  syndicate.  Mr.  Richardson 
served  as  clerk  to  the  New  York  State  Assembly  previous  to  the 
war,  and  also  temporarily  as  Speaker,  and  was  an  Alderman  in 
Brooklyn  from  1870  to  1872.  He  was  always  prominently  iden- 
tified with  the  temperance  movement,  and  from  his  devotion  to 
the  interests  of  the  Baptist  Church,  was  familiarly  referred  to  as 
"Deacon"  Richardson  by  newspapers,  in  which  he  at  times  figured 
largely  on  account  of  his  determined  fights  against  the  elevated 
railroad  and  other  interests  opposed  to  his  own. 


became      tne      Solfc      leSde^-     u.id 
Jamaica      Railroad    Company, 


Miscellaneous  Notes. 


STREET  MAIL  CARS.— Postmaster-General  Bissell  recommends 
the  employment  of  elf  trie  street  mail  cars  in  cities. 

AT  THE  DECEMBER  MEETING  of  the  directors  of  the  Massa- 
chusetts Institute  of  Technology,  the  reports  showed  that  the 
largest  number  of  students  are  following  the  course  of  electrical 
engineering  during  this  year.  Mechanical  and  civil  engineering 
and  architecture  follow  in  the  order  named.  The  total  number  of 
students  is  no>A'  1,158. 

THE  FRANKLIN  ELECTRICAL  SOCIETY  will,  on  Jan.  6,  give 
a  banquet  in  commemoration  of  Benjamin  Fi'anklin  at  "The  Co- 
lumbia," Union  square.  New  York.  The  committee  in  charge  are 
Messrs.  A.  A.  Hammerschlag,  Newton  Harrison,  Louis  Wasself, 
Max  Meyer,  and  Ernest  V.  Lallier.  Mr.  Wallace  W.  Ker  will 
ofliciate  as  toastmaster,  and  the  following  gentlemen  will  respond 
to  the  toasts:  Mr.  Newton  Harrison,  "Benjamin  Franklin";  Mr. 
E.  V.  Lallier,  "Electrical  Terms  and  Phiases";  Mr.  Max  Meyer. 
"The  Ladies";  Mr.  A.  A.  Hammerschlag,  "The  Fi-anklin  Electrical 
Society." 

ELECTRICITY  IN  NAVY  YARDS.— A  board  has  been  selected 
to  inquire  into  the  advisability  of  opei-ating  all  electrical  appli- 
ances at  the  New  York  and  Norfolk  Navy  Yards.  Th.-  Na\y 
Department  believes  that  this  can  be  done,  and  that  it  will  result 
in  an  economy  of  money  and  power.  The  board  selected  will  meet 
at  the  Brooklyn  yard  at  once.  It  consists  of  Commander  Wash- 
burn Maynard,  Lieutenant  J.  D.  Murdoch,  and  Prof.  O.  G.  Dodge.. 
The  latter  is  an  expert  electrician,  who  has  been  on  duty  at 
Chicago. 

SCORING  BY  ELECTRICITY.— At  the  bicycle  tournament  in 
the  Madison  Square  Garden,  the  chief  electrician  of  the  Garden, 
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Mr.  Frank  Marilif,  arranged  u  aysteni  fur  scoring  by  means  of 
incandescent  lamps.  On  each  of  a  number  of  perpendicular  poles 
ten  incandescent  lamps  are  suspended;  when  a  rider  makes  a 
lap  his  scorer  hangs  a  loop  and  the  first  light  blazes  up;  so  on 
each  lap  until  the  ten  lamps  are  lighted,  when  they  are  extin- 
guished by  takinj,-  off  the  loops  and  the  rider  is  credited  with  a 
mile  with  placards.  As  a  check,  there  is  another  scorer  recording 
each  contestant's  laps  in  the  regular  book. 

THE  AMERICAN  ELECTRO-THERAPEUTIC  ASSOCIATION 
has  issued  a  circular,  which  will  be  sent  to  fellows  of  the  Asso- 
ciation, to  members  of  the  medical  profession,  to  electrical  ex- 
perts and  to  manufacturers  of  electrical  appliances  for  medical 
work,  containing  titles  of  all  the  committees,  the  members  serv- 
ing on  them  with  their  addresses  and  the  matter  prepared  for  dis- 
cuslon  and  investigation  by  each  committee.  Manufacturers  are 
asked  to  submit  instruments  for  examination,  and  physicians, 
electrical  experts  and  manufacturers  are  requested  to  co-operate 
in  making  suggestions  and  in  relating  their  experience  and  pref- 
erence for  instruments,  with  reason  and  data.  The  circular  gives 
full  details  as  to  points  to  be  considered. 

ELECTiilC  WATER  SUPPLY  RECORDS.— City  Engineer  Jack- 
son, of  Boston,  recommends  the  connection  of  the  city  water 
service  pipes  with  the  central  ofllce  by  electrical  means,  in  such 
a  way  tiiat  the  water  department  superintendent  may  be  informed 
by  a  glance  at  automatic  records  the  pressure  in  the  mains  in 
various  parts  of  the  city,  and  the  state  of  the  numerous  valves, 
whether  open  or  shut.  By  this  means  a  break  In  the  mains 
would  become  at  once  apparent,  and  a  check  would  be  had  in 
regard  to  work  on  cut-out  pipes.  It  was  also  recommended  to 
show  by  the  .same  means,  in  the  central  office,  the  height  of  water 
In  the  reservoirs. 

THE  SYRACUSE  (N.  Y.)  STORAGE  BATTERY  COMPANY  has 
a  street  car  propelled  by  storage  batteries  running  at  Oneida. 
The  total  run  on  one  charge  of  the  batteries  was  125  miles.  The 
car  makes  dally  from  64  to  90  miles  without  a  break  in  the  ser- 
vice. The  125  miles  run  was  made  on  a  seven  hour  charge.  There 
are  96  cells  used  in  the  car.  The  motor  is  a  single  30-h.  p.  Rae 
type,  with  truck  made  by  the  McGuire  Company,  of  Chicago.  The 
motor  and  truck  were  purchased  of  the  Detroit  Electrical  Company. 
The  motor  is  wound  for  190  volts.  The  voltage  of  the  96  cells  at 
the  start  of  the  117  mile  trip  was  204;  at  the  end  192  volts,  a  loss 
of  only  12  volts  In  a  day's  trip.  The  car  is  lighted  from  a  bank 
of  24  cells  with  48  volt  Incandescent  lamps. 

AN  ELECTRICAL  FOUNTAIN.— The  Bubler  Publishing  Com- 
pany, of  Lynn,  Mass.,  displays  a  miniature  electric  fountain  in 
its  show  window,  designed  by  E.  T.  Bubler.  Incandescent  lamps 
are  arranged  in  a  parabolic  reflection  situated  in  the  bottom  of  a 
tubular  receptacle  of  zinc  which  is  about  three  feet  high  and 
some  twenty  Inches  In  diameter.  The  lamps  are  incandescent  and 
the  bulbs  are  of  six  different  colors,  two  shades  of  red,  two  of 
green,  and  one  each  of  blue  and  green.  Above  the  reflection  is  a 
screen  of  uncolored  glass  (ittlng  into  the  scenic  receptacle  so  as 
to  be  water  tight,  and  an  ingenious  arangement  of  valves  allows 
the  water  which  Is  projected  some  three  feet  in  height  to  be  di- 
versified in  the  shape  and  number  of  the  jets,  while  by  means  of 
the  swltchfs  that  control  the  lights,  the  colors  can  be  so  changed 
as  to  afford  considerable  variety  of  shade. 

CANAL  NAVIGATION— M.  De  Puy,  In  a  letter  to  the  New  York 
"Trlhunf,"  says  that  with  steam  power  canalboata  It  costs  only 
a  fraction  over  a  quarter  of  a  mill  pop  ton  per  mile  to  move  freight 
lie  Is  sceptical  of  any  Increase  <>f  speed  with  the  present  depth  of 
water  In  the  Erie  Canal,  and  says  that  steamers  often  tow  canal 
boats  so  fast  that  thoy  strike  the  bottom  of  the  canal.  Referrlnif 
It:  the  ndvantagcs  of  .iteam  canulbonts  h<'  says  that  "The  pres- 
ent rate  for  towing  a  boat  load  of  grain  fro.n  West  Troy  by  tow- 
ing companies  to  New  York  Is  $28,  or  $112  for  four  boats,  while 
a  steam  canalboat  brings  Its  three  consorts  down  the  river  at 
one-quarter  of  the  latter  sum,  making  a  saving  of  $84  on  each 
down  trip.  Still  another  highly  Important  point  In  favor  of  steam 
power  in  that  It  Is  Inil-pcndenl  In  the  harbors  of  Now  York  and 
Buffalo,  while  trolley  boats  must  lock  for  tugs  to  tow  them. 

THK  ELECTRICAL  WORKERS'  UNIVERSITY  IIXTENSION 
SOCIETY  has  been  formed  under  the  auspices  of  Columbia 
College.  A  course  of  ten  lectures  has  been  arranged  to  take  placo 
In  the  large  hnll  of  Cooper  Union.  an<I  President  Seth  Ixjw,  of 
Columbia  College,  has  agreed  to  contribute  $1,000  for  the  ex- 
penses of  the  eour.Me.  provided  no  ndmlsslon  fee  Is  charged.  Mem- 
bers of  the  so<-|ety  wfll  be  ehurg'Ml  $2  for  the  whole  course  and 
oiilslilers  will  have  to  pay  25  cents  admission  to  each  lecture. 
After  the  lirst  lecture  n  free  class  will  be  formed,  taught  by  W.  H. 
Frcedman.  tutor  of  oleeirlcnl  engineering  In  Columbia  i'ollege.  The 
course  Is  as  follows:  1.  Ilatteries.  I'rimary.  Secondary  and  Thermo, 
by  c:,  O.  Malllonx;  2.  Dyn.nmos  and  Motors,  Direct  Current,  by 
S.  S.  Wheeler;  .1.  Alternating  Pynnmos  and  Motoni.  by  W.  F. 
Stanley;  4.  Electrical  Measurements,  by  A.  E.  Kennelly;  S.  Light- 
ing, by  Prof.  R  B.  Crocker;  6.  Power,  by  Nikola  Tcsin;  7.  Street 
Riilhvays.  by  T.  C.  Martin;  8.  Telegraphy,  by  Wllll.Tm  Mavcr.Jr.;  9. 
lOlectrleal  .Alarms,  by  William  Maver.  Jr.;  lo.  Telephones,  by  J.  J. 
Carty.  The  onicers  of  the  society  are:  M.  J.  O'Connor,  presidoiit; 
William  Ivory,  vice-president;  C  H.  Hlnes,  secretary;  A.  J.  Kelly! 
treasurer,  and  F.  E.  Alexander,  librarian. 


A  NEW  TELEPHONE.— A  telephone  company  that  is  to  be  a 
rival  of  the  Bell  monopoly  was  incorporated  at  Madison,  Wis., 
with  a  capital  stock  of  $500,000.  by  A.  B.  Ferdinand,  H.  C.  Dodge, 
and  Edward  W.  Spencer,  of  Milwaukee.  The  name  of  the  new 
concern  is  the  Northwestern  Telephone  and  Electric  Company. 
It  will  not  begin  operations  until  after  Jan.  30,  when  the  last  of 
the  Bell  Company's  patents  will  expire.  The  company  will  not 
duplicate  the  Bell  instrument.  The  incorporators  say  their  tele- 
phone possesses  great  advantages  over  the  ones  now  in  use,  and 
claim  it  gives  a  clearer  and  more  distinct  transmission.  Among 
the  improvements  is.  an  automatic  switch  arrangement  whicn 
makes  it  possible  for  a  half-dozen  subscribers  to  use  the  same  line, 
which,  by  an  automatic  arrangement,  will  prevent  all  the  other 
subscribers  on  the  line  from  talking  or  from  hearing  the  con- 
versation going  on.  It  is  the  object  of  the  company  to  manufact- 
ure telephones  and  establish  telephone  exchanges.  The  office, 
headquarters  and  factory  of  the  company  will  be  in  Milwaukee. 
A  few  of  the  telephones  are  now  being  made,  with  the  exception 
of  those  parts  upon  which  the  patents  have  not  expired.  They  are 
being  made  up  piecemeal.  The  company  has  taken  no  steps 
toward  procuring  a  factory  where  the  instruments  and  supplies 
will  be  made.  The  Northwestern  Company  is  the  first  company 
in  the  field,  besides  the  Bell  companies,  to  be  incorporated,  though 
there  is  at  present  a  company  being  organized  in  Chicago  tu 
operate  upon  much  the  sam«  plan  as  the  Northwestern  Company. 
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THE  NATIONAL  THERMOGRAPH  AND  ELECTRICAL  COM- 
PANY, of  Chicago,  is  now  located  in  Rockford,  and  the  company 
expect  to  give  employment  to  500  men. 

THE  RAILWAY  EQUIPMENT  COMPANY,  81  East  Frunt 
street,  Cincinnati,  Ohio,  is  presenting  its  friends  and  patrons  a 
handsome  bronze  paper-weight  in  the  form  of  a  trolley  car. 

THE  PETTINGELL-ANDREWS  COMPANY,  192-202  Summer 
street,  Boston,  has  issued  a  handsome  and  convenient  calendar 
which  it  is  sending  out  to  its  friends  and  patrons. 

THE  NEW  CASTLE  (DEL.)  STREET  CAR  WORKS,  one  of 
the  largest  and  best  equipped  plants  in  the  United  States,  was  ai- 
most  destroyed  by  fire  on  Dec.  22.  The  loss  is  $L2,0o0,  partially 
covered  by  insurance. 

THE  WHEELER  CONDENSER  AND  ENGINEERING  COM- 
PANY, 39  and  41  Cortlandt  street.  New  York,  has  recently  made 
many  new  and  important  improvements  at  its  works,  C&rtaret. 
N.  J.  Its  surface  and  admiralty  condensers  are  so  favorably 
known  that  comment  is  unnecessary. 

THE  GENERAL  ELECTRIC  COMPANY'S  repair  shops  at  At- 
lanta, Ga.,  are  to  be  closed.  Mr.  Fred  Miles,  who  has  L^'en  In 
charge  of  these  shops,  is  to  open  a  repair  shop  of  his  own  in  At- 
lanta, under  the  name  of  The  Southern  Electric  Works,  for  the  re- 
pair of  all  kinds  of  electric  apparatus. 

HUEBEL  &  M-\NGER,  2S9  Graham  street.  Brooklyn,  have  issued 
a  handsome  catalogue  of  bells,  push  buttons  and  other  electrical 
goods  manufactured  by  them  which  dealers  in  house  goods  will  do 
well  to  send  for.  The  articles  are  principally  of  standard  form, 
but  notable  improvements  in  details  have  been  Introduced. 

J.  W.  PENFIELD  &  SON,  WUloughby.  Ohio,  have  Issued  an 
80-page  catalogue  of  imperial  friction  clutches,  cut-off  couplings. 
Iron  and  wood  pulleys,  and  pull*«y  and  shafting  fittings.  Those  In- 
terested will   find  considerable  il   matter  of  value,  as  well 

as  detailed  descriptions  of  the  w  - jwu  transmission  devices  of 

this  company. 

THE  MECHA.VICS'  G'  n '1  CX>MPANT 

of  St.  Paul    has  tiled  ai  capital  stock 

Is  $10,000,000.  and  the  business  is  the  manufacturing  of  electric 
motors  hardware  and  aluminium  wares,  novelties,  machinery, 
tools,  etc.  The  Incorporators  are  Darwin  H.  Kent,  Paul  and  A.  A. 
Price.  F.  M.  Johnson.  P.  L.  UtUey  and  C.  J.  Backus  of  St.  Paul. 

QUEEN  &  CO.,  Philadelphia,  have  a  very  ev  '  •  ,  rtabis 
tachometer       by   means  of  which   »h»  speed  of  •  .amoa 

and  motors,  can  be  and  ar  i.     It  is  eom- 

pact.   convenient    to    and    v uilons    up   to 

3,000  turns  per  minute.  They  also  have  stationary  types  for  per- 
manent attachment.  In  the  economical  operation  of  a  lighting  or 
power  plant  It  Is  highly  necessary  to  run  a  dynamo  ver>'  close  to 
Hchedule  .sptH^d.  which  can  only  be  determined  by  an  Instrument 
such  as  the  obove. 

TliE  BALL  ENGINE  COMPANY.  Erie.  Pa.,  through  iU  laU 
Eastern  agent.  F.  R.  Chlnn<H'k.  ha*  sold  tb  s  dur- 

ing the  past  few  months:    J.  M.  Ivor  Co..  ;  :ie  en- 

gine; Rldgcwo«>d  Electric  Light  and  Power  Co..  Itidgewood,  N.  J., 
one  boiler;  Br»>oklyn  Navy  Yard,  one  100-h.  p.  heavy  '••••  -ngine, 
for  running  saw  mill;    General  Electric  Co..  for  Hot  Va, 

li-  X.  one  liollor;     '  '^  'y, 

oi  Messrs.  Schw.  .^n 

Hill.  N.  J.,  one  boiler;  for  export  to  Cuba,  three  engines:  Big  Four 
R  R.  Co  .  Indianapolis.  Ind..  complete  steam  plant.  Including  two 
engines   and    three   boilers;     John    G.x>d    Rope.   Cordage   ar.d    Ma- 
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chine  Co.,  Ravenswood,  L.  I.,  one  600-h.  p.  cross-compound  engine. 
MR.  F.  R.  CHINNOCK,  who  tor  the  past  two  years  has  been  the 
general  Eastern  agent  6t  the  Ball  Engine  Co.,  of  Erie,  Pa.,  has  re- 
signed his  agency  of  that  company,  and  will  again  enter  the  elec- 
trical field,  in  which  industry  he  was  so  long  and  successfully 
Identified.  While  Mr.  Chinnock  has  been  very  successful  as  the 
agent  of  the  above  company,  he  feels  that  he  will  be  still  more  suc- 
cessful In  the  larger  and  broader  field  of  electricity,  in  which  line 
he  met  with  such  flattering  success  as  the  agent  of  the  Edison 
General  Electric  Co.,  with  whom  his  many  frignds  will  remember 
he  was  associated  for  eight  years. 

THE  MANHATTAN  ELECTRICAL  SUPPLY  COMPANY,  36 
Cortlandt  street,  this  city,  has  increased  its  capital  stock  from 
$20,000  to  $250,000.  The  stock  of  this  corporation  is  held  entirely  by 
its  officers  and  employees.  This  company  has  been  very  succesful 
in  its  patented  specialties,  and  especially  with  its  Mesco  dry  bat- 
tery, which  is  having  a  large  sale.  Over  20,000  of  these  dry  bat- 
teries were  sold  during  the  year  1893  to  telephone  companies  for  use 
on  long  distance  telephone  transmitters;  the  batteries  are  holding 
out  remarkably  well  for  this  service,  and  were  adopted  only  after 
a  long  and  careful  test. 

THE  E.  P.  GLEASON  MANUFACTURING  COMPANY,  181  to 
189  Mercer  street.  New  York,  is  now  preparing  a  distinct  novelty 
in  Its  standard  reflector  pendants  for  electric  illumination.  For 
some  time  it  has  made  a  number  of  different  patterns  in  this 
line  of  manufacture,  for  from  two  to  eight  lights  In  a  cluster, 
with  a  white  porcelain  stack,  to  reflect  the  light;  these  have  been 
very  successfully  introduced  and  recently  the  new  building  of 
Brokaw  Bros,  was  completely  equipped  with  them.  The  new  style 
Is  simply  a  difference  in  the  porcelain  reflector,  which  is  covered 
with  quicksilver  and  the  under  surface  corrugated,  so  as  to 
better  diffuse  the  light. 

THE  ADAMS  ELECTRIC  COMPANY  has  been  recently  formed 
at  Worcester,  Mass.,  for  the  manufacture  of  Mr.  A.  D.  Adams'  line 
of  Improved  dynamos  and  motors,  which  new  machines  will  be 
of  the  same  general  type  of  his  former  ones,     and  embody  his 


well-known  forged  lion  field  magnet  construction,  and  several 
other  improvements.  In  view  of  the  fact  that  armature  bum-out3 
are  due  to  the  destructive  action  of  heat  on  the  cloth  and  paper 
usually  employed  to  insulate  armature  cores  from  their  windings, 
it  has  been  decided  to  use  a  fireproof  material  for  the  insulation  of 
all  armature  cores  in  the  new  machines.  This  construction  Is  a 
distinct  advance  on  the  present  state  of  the  art.  The  line  of  dyna- 
mos and  motors  manufactured  at  present  will  cover  the  usual 
sizes  from  1  to  20  kw.,  and  shipment  of  any  of  these  can  be  made 
during  January.  A  large  well-lighted  shop  has  been  fitted  up  at 
100  Beacon  street,  Worcester,  for  the  manufacture  of  the  above 
machines,  and  the  company  already  have  several  orders  in  hand. 
THE  HUBLEY  MANUFACTURING  COMPANY,  Lancaster, 
Pa.,  has  elected  as  president  Henry  Baumgardner;  treasurer,  D. 
B.  Shenk,  and  seven  directors,  as  follows:  Henry  Baumgard- 
ner, John  E.  Hubley,  F.  H.  Stacy,  N.  M.  Woods,  Geo.  N.  Reynolds, 
Dr.  M.  L.  Herr  and  D.  B.  Shenk.  The  capital  stock  was  fixed  at 
$200  000,  and  the  charter  was  directed  to  be  applied  for  at  once. 
The  company  will  take  up  the  patents,  inventions  and  designs  of 
the  business  carried  on  for  the  past  several  years  by  John  E. 
Hubley  and  Henry  Baumgardner,  at  Duke  and  Vine  streets, 
the  business  having  outgrown  its  original  limits  and 
warranting  a  very  considerable  extension.  In  the  new  plant  on 
the  Pennsylvania  Railroad,  on  the  extension  of  Shippen  street,  the 
new  company  will  manufacture  a  large  line  of  electric, 
steam  and  mechanical  toys,  indestructible  malleable  iron  and 
steel  toys,  cast-iron  toys,  electric  motors,  electric  ap- 
paratus; also,  specialties  in  cabinet,  stationer's  and  staple  hard- 
ware, and  a  complete  list  of  novelties  of  original  designs  for 
the  toy,  stationer's  and  hardware  trade.  tj 
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BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  Improved  by  Its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street.  Syracuse,  N.  Y. 
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U.   S.   PATENTS  ISSUED   DEC.    19.    1893. 

510,889.  TEMPERATURE  REGULATOR  FOR  ELECTRIC  HEAT- 
ERS; A.  M.  Butz,  Oak  Park,  111.  Application  filed  Dec.  24,  1892. 
The  combination  with  the  resistances  and  their  circuits  of  the 
corresponding  mercury  cells  and  a  compound  rheostat  having 
graduated  pins  adapted  to  dip  into  the  cells  and  complete  the 
circuits  successively. 

510,892.  BRUSH  HOLDER;  J.  R.  Coffman,  Detroit,  Mich.  Appli- 
cation filed  Dec.  9,  1892.  In  a  brush  holder  for  dynamos  and  mo- 
tors the  combination  of  a  support  or  frame,  a  carriage  movable 
therein,  a  loose  shaft  mounted  In  the  support,  a  colled  spring 
connected  with  the  loose  shaft  and  carriage  means  for  rotating 


NO.   510,898.— ELECTRICAL 
CONNECTOR. 


NO.    510,932.— ELECTRIC 
ELEVATOR. 


the  loose  shaft  to  adjust  the  tension  of  the  spring  and  means  for 
locking  the  shaft  In  Its  adjusted  position. 

510,898.  ELECTRICAL  CONNECTORS;  F.  G.  Curtis,  New  York. 
Application  filed  Feb.  13,  1893.  An  electrical  connector  consisting 
of  two  jaws  of  conducting  material,  pivoted  together  at  a  point 
intermediate  of  their  own  length,  one  of  the  jaws  carrying  a 
binding  screw  at  one  of  its  ends  adapted  to  bear  against  the  con- 
ductor supported  by  the  corresponding  end  of  the  other  jaw,  and 
the  opposite  ends  of  the  jaws  constituting  a  clamp.  (See  Illus- 
tration.) 

510,921.  ELECTRIC  PUMP;  F.  W.  Merritt,  Duluth,  Minn.  Appli- 
cation filed  Dec.  2,  1892.  The  combination  with  a  pump  and  elec- 
tric motor  connected  therewith  of  a  controlling  device  compris- 
ing a  cylinder  connected  with  the  compressed  air  cylinder  of  a 
pump,  a  piston  arranged  to  work  in  the  cylinder,  and  a  circuit- 


maker  and  breaker   connected  with  the  piston  and  controlling 
the  circuit  between  the  generator  and  motor. 

510,929.  SYSTEM  OF  TELEGRAPHY;  J.  A.  Parker,  St.  Louis, 
Mo.  Application  filed  July  30,  1892.  In  a  telegraph  apparatus,  a 
series  of  depression  keys,  a  source  of  electrical  energy  composed 
of  suitable  subdivisions  adapted  to  generate  currents  of  vari- 
able Intensity  and  polarity,  conducting  wires  leading  from  these 
subdivisions  and  adapted  to  make  electrical  contact  with  each 
key  of  the  series,  a  second  series  of  conducting  wires  leading 
from  the  keys,  a  rotadrum  adapted  to  conduct  the  respective 
currents  from  the  second  series  of  conducting  wires,  and  a  single 
line  wire  for  communicating  the  Impulses  formed  on  the  de- 
pression of  the  keys. 

510,932.  ELECTRIC  ELEVATOR;  F.  A.  Perret.  Brooklyn,  N.  Y. 
Application  filed  Nov.  12,  1892.  The  combination  of  an  electric 
motor  and  its  circuit,  an  electric  switch  controlling  the  circuit, 
a  locking  device  for  the  switch  when  in  its  "open"  position,  a 
rheostat  in  the  motor  circuit  and  an  electro-responsive  apparatus 
operating  the  rheostat  and  the  locking  device.     (See  illustration.'^ 

610,947.  ELECTRIC  LOCOMOTIVE;  C.  F.  Winkler,  Troy.  N.  Y. 
Application  filed  March  11,  1S93  An  electric  motor  having  twu 
armatures  included  In  a  single  field  magnet  circuit,  two  car  axles 
respectively  connects '1  with  the  armatures  and  a  field  matrnei 
divided  into  two  parts,  magnetically  connected  together,  the  joint 
being  yielding  and  In  a  vertical  plane.     (See  illustration.) 

510,952.  BRUSH  HOLDER  FOR  DYNAMO-ELECTRIC  MA- 
CHINE; F.  E.  Averill,  Syracuse.  N.  Y.  Application  filed  Feb.  13. 
1893.  In  a  brush  holder  for  dynamo-electric  machines,  the  com- 
bination of  a  supporting  spindle,  a  brush  holder  frame  loosely 
mounted  on  the  spindle  and  having  one  extremity-  adapted  to 
support  the  brush,  an  arm  fixedly  mounted  on  the  spindle  and 
arranged  between  the  two  extremit'es  of  the  holder  frame,  and  a 
spring  having  one  end  connected  to  the  arm  and  the  other  to  the 
opposite  extremity  of  the  holder  frame. 

511,005.  TELEGRAPHIC  RELAl ;  Edward  Weston,  Newark,  N.J. 
Application  filed  June  4,  1891.  The  combination  in  an  electrical 
apparatus  of  a  magnet,  a  coil  rotary  on  a  diametral  axis  In  the 
field  of  force  of  the  magnet,  a  pivot  shaft  supporting  the  coil  and 
two  springs,  both  applied  to  the  shaft  near  one  end. 

511.017.  ELECTRIC  RAILWAY  SWITCH  AND  CROSSING;  W.W. 
Hendrix,  Bowling  Green,  Ky.  Application  filed  Aug.  5,  1S92.  In 
a  switch  or  crossing,  a  sliding  block.  Its  upper  part  consisting  of 
flanges.  Its  lower  part  consisting  of  a  cylinder  and  Its  front  and 
rear  ends  consisting  of  connecting  strips. 

511.018.  ELECTRIC  RAILWAY  TROLLEY;  W.  W.  Hendrix. 
Bowling  Green,  Ky.  Application  filed  Aug.  5,  1892.  An  attach- 
ment for  electric  railway  trolleys  consisting  of  two  jaws  hinged 
one  on  each  side  of  the  trolley,  the  upper  ends  of  the  jaws  hav- 
ing their  front  edges  beveled  to  the  rear,  the  upper  ends  adapted 
to  overlap  over  the  wire,  suitable  springs  connecting  the  jaws 
above  their  hinged  point. 
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511,019.  ELECTRIC  RAILWAY  TROLLEY;  W.  W.  Hendrix, 
Bowling  Green,  Ky.  Application  filed  Oct.  7,  1892.  An  overhead 
trolley  having  its  lower  end  pivoted  in  p  swiveled  boot,  the  trol- 
ley-pole bearing  against  its  under  side  one  end  of  the  coiled 
spring,  the  coils  of  the  spring  passing  around  the  pivot  and  the 
other  end  of  the  spring  bearing  against  the  bottom  of  the  boot. 

511,049.  ELECTRIC  ARC  LAMP;  A.  Hormel  and  G.  S.  Junginger, 
New  York.  Application  filed  March  24,  1893.  In  an  electric  arc 
lamp,  a  spirally  grooved  carbon  rack  in  combination  with  the 
springs  having  pins  projecting  into  the  grooves  of  the  rack,  and 
set-screws  pressing  upon  the  springs  and  holding  the  pins  in  the 
groove  of  the  rack. 

511,081.  TELAUTOGRAPH;  R.  M.  Hunter,  Philadelphia,  Pa.  Ap- 
plication filed  May  26,  1893.  The  combination  of  a  line  circuit,  a 
source  or  sources  of  positive  and  negative  electricity,  hand-con- 
trolled devices  between  the  soui-ces  of  electric  energy  and  the  line 
for  causing  an  alternating  variable  potential  current  to  flow  over 
the  line  circuit,  electro-magnetic  devices  at  a  distant  place  oper- 
ated by  the  positive  and  negative  impulses  in  the  line,  and  com- 
mon marking  or  tracing  devices  moved  by  the  electro-magnetic 
devices  operated  by  the  alternating  variable  potential  current  of 
the  line,  and  common  marking  or  tracing  devices  operated  by  the 
electro-magnetic  devices. 

511,118.  MAGNETO-TELEPHONE;  J.  A.  Brown,  Moline,  111.  Ap- 
Dlication  filed  Aug.  16,  1893.    In  a  telephone,  a  magnet,  a  coil  or 
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solenoid,  and  acute  mounted  for  free  horizontal  movement  in  the 
direction  of  its  length  and  having  a  coil  and  armatures  at  one 
end  and  a  spring  armature  at  the  other    end. 

511,13L  ELECTRIC  RAILWAY  SIGNAL;  Jose  Ortega  y  Espinosa, 
Mexico.  Mexico.  Application  filed  Oct.  26,  1891.  Contact-making 
devices  for  a  roadbed  consisting  of  a  set  of  curved  longitudinal 
metal  strips  insulated  from  each  other  and  provided  with  down- 
ward extensions  and  electro-magnets  and  armatures  for  connect- 
ing or  separating  these  strips  by  the  action  of  the  electro-mag- 
nets. 

511,157.  HAND  REGULATORS  FOR  ELECTRIC  MOTORS  ; 
W.  D.  Packard,  Warren,  O.  Application  filed  Dec.  8,  1892.  In  a 
rheostat,  a  frame  extending  across  the  face,  a  shaft  mounted  In 
the  frame,  a  sweep-arm  on  the  inner  end  of  the  shaft,  and  a 
spring-impelled  balance  wheel  fast  on  the  outer  end  of  the 
shaft.      - 

511.159.  PRIMARY  ELECTRIC  BATTERY  ;  E.  Poppowitsch, 
Brooklyn,  N.  Y.  Application  filed  Dec.  28,  1892.  In  an  electric 
battery,  a  packing  for  separating  the  positive  and  negative 
plates  composed  of  a  mixture  of  saw-dust,  sea-salt,  salammo- 
niac,  bichromate  of  potash,  mercury,  granulated  manganese  and 
concentrated  sulphuric  acid. 

611,163.  SIGNAL  FOR  CABLE  RAILWAYS;  J.  Sachs,  New  York. 
Application  filed  Aug.  4,  1893.  The  combination  with  a  vehicle 
and  a  cable  for  moving  same  of  signal  boxes  adjacent  to  the 
cable,  an  electric  circuit  connecting  the  signal  boxes  with  the 
central  station  and  devices  that  can  be  actuated  from  either  end 
of  the  car  for  operating  the  signal  boxes  by  the  movement  of  the 
cable  and  car. 

511,167.  LABEL  HOLDER;  J.  H.  Shaffer  and  E.  Horovsky,  Alle- 
gheny, Pa.  Application  filed  Dec.  21,  1892.  The  combination  with 
a  bolt  or  traveler  of  a  tumbler  engaging  with  the  traveler  and 
locking  the  same,  the  tumbler  being  formed  of  magnetizable  ma- 
terial, and  a  magnet  for  withdrawing  the  tumbler  from  engage- 
ment with  the  traveler  to  release  same. 

511.172.  TELEGRAPHIC  TRANSMITTER;  H.  F.  Stinde.  Red 
Bud,  111.  Application  filed  May  4.  1893.  The  combination  of  ex- 
posed conductors,  a  series  of  fixed  frames  each  having  a  yielding 
limit-stop  near  the  conductors,  a  key  rod  guided  in  each  frame, 
and  a  spring  supported  by  the  frame  in  the  path  of  the  key  rod 
and  with  its  free  end  adapted  to  impinge  against  the  spring  stop 
as  it  moves  away  from  the  exposed  conductors. 

511.173.  ELECTRICALLY  OPERATED  RAILWAY  SWITCH;  C. 
A.  Stone,  Newton,  and  E.  S.  Webster.  Boston.  Mass.  Application 
filed  Aug.  30.  1892.  In  an  electric  railway  system  a  pair  of 
railway-switch  magnets,  each  in  an  independent  circuit  from  the 
main  conductor,  which  circuits  are  respectively  closed  by  a 
switching  device  which  is  automatically  operated  by  a  current  dif- 
ferent in  intensity  from  that  of  the  others,  but  all  drawn  through 
the  trolley  of  a  passing  car. 

511.187.  ELECTRIC  REGULATING  SWITCH;  E.  A.  Barber, 
Watertown,  N.  Y.  Application  filed  June  26,  1893.  In  an  electric 
switch  operated  directly  by  a  solenoid  acting  on  an  iron  core,  the 
combination  with  the  solenoid  and  the  iron  core  of  a  piece  of  soft 
iron  located  at  one  end  of  the  solenoid  to  act  as  a  brake  to  pre- 
vent oscillation  of  the  switch. 

511.188.  ELECTRIC  SIGNALING  DEVICE  FOR  HOSE;  G.  L. 
Barnard,  Milwaukee.  Wis.  Application  filed  Aug.  22.  1892.  The 
combination  with  a  hose  of  electric  circuit  wires  corrugated  or 


repeatedly  bent  and  arranged  spirally  within  the  wall  of  the 
i  iiose.  extendmg  througnout  tne  length  of  the  hose,  and  suitable 
■  means  tor  maKing  electrical  connections  with  the  ends  of  the 
wiies. 

oll.iyti.  ELECTRIC  MOTOR;  O.  F.  Conklin.  Dayton,  O.  Applica- 
tion filed  July  5,  1893.  In  an  electric  motor,  tne  combination  with 
tne  stationary  shaft  of  a  combined  brush  holder  and  shait 
coupling  consisting  of  a  part  with  laterally  extending  sockets, 
ana  brush  noiders  adapiea  to  be  supported  in  the  sockets. 

511,214.  BRUSH  HOLDER  fOR  Ej-ECTRIC  MOTORS;  J.  J. 
Ko bison  and  J^'red..  B.  Perkins.  Toledo.  O.  Application  tiled  fei>. 
t>,  1S93.  In  a  brush  holder  for  electric  motors,  comprising  in  com- 
bination a  bracKet  naving  a  tnreaaed  poruon,  a  sneli  tor  receiv- 
ing tne  brusn,  ana  siottea,  an  arm  at  rignt  angles  to  the  bracKel 
and  provided  witn  flanges  at  each  siae.  a  lever  pivoted  to  tne 
end  or  the  arm  and  carrying  a  transverse  bearing-uar  at  us  irec 
ena,  pins  attached  to  the  arm  and  lever,  and  a  spiral  spring  ai- 
tacnea  to  the  pins  whereby  the  lever  is  pressea  against  tne 
brush  within  the  holder. 

bll.tzv.  ELECTRIC  LAMP;  A.  Zobel,  Munich,  Germany.  Applica- 
tion filed  Feb.  15,  1893.  In  an  electric  glow-lamp  tne  combina- 
tion with  a  lamp  socket  of  a  pair  of  conaucting  wires  extending 
through  the  lamp  socket,  a  third  conducting  wire  inserted  in  the 
socket  and  projecting  into  tne  lamp,  a  filament  connecting  the 
pair  of  conducting  wires,  a  second  filament  connecting  the  sec- 
ond wire  of  tne  pair  witn  tne  third  wire,  and  a  loose  contact  de- 
vice within  the  lamp  and  arranged  to  connect  the  third  wire  with 
the  second  wire. 

511,234.  MORSE  TRANSMITTER;  A.  F.  M.  Cornand,  Brussels, 
Belgium.  Application  filed  May  29,  1889.  The  combination  with 
a  series  of  key  levers  connected  to  one  terminal  of  a  circuit,  and 
each  provided  with  a  projection  having  insulated  spaces,  of  a 
vibrating  frame,  a  metallic  brush  connected  therewith,  a  lever 
connected  to  the  frame,  a  bar  extending  below  the  key  levers 
and  connected  to  the  lever,  and  a  retracting  spring. 

511,240.  ELECTRIC  SWiTCJri;  J.  L.  Hinds,  Syracuse,  N.  Y.  Ap- 
plication filed  Nov.  2/,  1891.  In  an  electric  switch,  the  combi- 
nation of  a  base  plate,  a  pair  of  terminals,  a  spring  having  one 
end  engaged  witn  one  terminal  and  the  other  aaapted  to  be 
brought  into  contact  with  the  other  terminal,  a  cam  for  engag- 
ing tne  extremity  of  the  spring  with  the  other  terminal,  and  a 
shoulder  provided  on  the  cam  just  above  the  spring,  whereby 
upward  movement  of  the   spring  is  prevented. 

511,245.  THERMO  -  ELECTRIC  ELEMENT;  M.  Mestern,  Turin, 
Application  filed  May  4,  1891.  In  a  relay  with  a  circuit-closing 
armature  acted  upon  by  the  magnet  of  the  relay,  the  combina- 
tion of  the  attracting  magnet  having  a  small  self-induction,  with 
the  retarding  coils  having  relatively  large  self-induction,  so  as 
to  increase  the  attracf.ve  force  of  the  attracting  magnet  at  the 
beginning  of  signals  and  to  hasten  the  reversal  of  polarity  of  the 
attracting  magnet,   at  the  end  of  the  signals. 

511,245.  THERMO-ELECTRIC  ELEMENT;  M.  Mestern,  Turin. 
Italy.  Application  filed  April  9,  1889.  The  combination  of  a  block 
of  iron  in  contact  with  a  block  or  surface  of  an  alloy  of  zinc 
and  antimony  and  a  body  of  nickeline  or  nickel  compound 
entering  into  the  alloy  of  antimony  and  zinc,  and  forming  a  con- 
ductor conveying  the  electricity  generated. 

511,254.  CLOSED  CONDUIT  ELECTRIC  RAILWAY;  W.  S.  Smith. 
Berkeley,  Cal.  Application  filed  I'eb.  29,  1892.  In  a  system  of 
electrical  distribution,  a  sectional  conductor  connected  together 
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by  junction  boxes,  the  ends  of  the  conductor  provided  with  balls 
which  fit  in  the  sockets  in  the  walls  of  the  sockets  consisting  of 
two  half-round  blocks  of  insulating  material  held  together  by  a 
clamping  nut;     (See  illustration.) 

511,259.  RHEOSTAT;  F.  A.  Weller,  Boston,  Mass.  Application 
filed  April  20,  1892.  This  consists  of  the  combination  with  a  series 
of  radial  supports,  of  the  resistance  conductor  formed  into  close 
coils  and  held  in  place  by  clamping  the  supports  between  the 
coils,  contacts  and  leads  for  connecting  the  resistance  conductor 
therewith. 

511,276.  TWO-STATION  TELEPHONE  CIRCUIT;  F.  A.  Picker- 
nell,  Newark,  N.  J.  Application  filed  Aug.  7,  1893.  The  combina- 
tion of  a  central  station  and  two  sub-stations  with  a  metallic 
circuit  extending  from  the  central  station  and  entering  and  ter- 
minating at  the  sub-stations  by  separate  normally  open  me- 
tallic branches,  there  being  interposed  in  each  of  the  conductors 
of  each  branch  a  condenser  of  small  capacity;  each  of  the 
branches  being  provided  in  their  relatively  opposite  conductors 
with  an  electric  generator  in  a  normally  open  grounded  circuit 
and  a  high  resistance  call  bell  in  a  grounded  circuit. 

511,286.  RESISTANCE  BOX;  A.  O.  Benecke,  Newark,  N.  J.  Ap- 
plication filed  Sept.  10,  1892.  The  combination  in  a  set  of  resist- 
ance coils  or  bridges  of  a  series  of  fixed  contact  plates,  a  series 
of  resistances  respectively  interposed  between  successive  con- 
tact plates,  and  circuit  connections  and  means  whereby  one  or 
more  of  the  intermediate  contact  plates  may  be  electrically  con- 
nected with  either  of  the  end  plates  of  the  series. 
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ELECTRICITY    IN     JAPAN. 

The  first  portion  of  Mr.  Stuart-Smith's  article  on  "Elec- 
tricity in  the  i:^"ar  East,"  of  which  the  second  installment 
appears  in  another  column,  deals  with  the  very 
creditable  work  done  in  the  electrical  line  in  Japan.  While 
it  may  be  a  matter  of  surprise  to  some  to  learn  that  Japan 
ht  s  many  competent  and  even  some  unusually  able  electrical 
engineers,  there  is  no  reason  why  this  should  not  be  so.  The 
Japanese  have  shown  that  they  possess  the  mental  qualifica- 
tions to  successfully  prosecute  any  industry,  and  the  engi- 
neering branch  of  the  Tokyo  Daigaku  is  rivalled  by  few  en- 
gineering schools  in  the  entire  world  in  its  facilities  for,  and 
methods  of,  engineering  instruction.  It  is  only  recently  that 
Japan  has  begun  to  manufacture  electrical  machinery,  but 
with  men  to  rely  upon  like  Fujioka,  Tanabe  and  several 
others  whose  names  are  known  beyond  Japan,  the  result  is 
not  doubtful.  In  one  respect  the  West  promises  to  re- 
ceive a  distinct  benefit  from  the  extension  of  electrical  manu- 
factures in  the  Land  of  the  Rising  Sun  and  the  home 
of  decorative  art,  and  that  is  in  the  design  of  fixtures  and 
fittings.  With  the  marvellous  artistic  instinct  and  dislike 
of  duplication  of  designs,  characteristic  of  Japanese  in  all  of 
their  decorative  work,  wc  may  look  forward  to  creations 
in  this  line  that  will  have  an  important  efTect  on  the  state  of 
the  art  here  and  in  Europe,  and,  as  far  as  electroliers  in  gen- 
eral are  concerned,  there  is  abundant  room  for  improvement 
in  Western  countries. 


THE    NOVAK  LAMP   DECISION. 


Judge  Shipman's  decision  against  the  Novak  lamp  fol- 
lowed from  the  view  taken  by  the  court  that  the  manufact- 
urers of  the  Novak  lamp  intentionally  used  the  principle  of 
exhaustion  to  a  generous  degree,  and  therefore  partially  en- 
joyed the  benefits  of  that  part  of  the  Edison  combination 
against  which  they  maintained  their  claim  for  a  valid  patent 
The  mere  introduction  of  gases  into  the  receiver,  the  court 
states,  is  not  important,  but,  if  before  they  are  introduced,  the 
air  and  residual  gases  are  taken  away,  and  after  their  intro- 
duction the  receiver  is  again  exhausted  so  that  a  practical 
vacuum  finally  remains,  though  perhaps  not  as  high  as 
thought  necessary  by  Edison  for  his  filament,  yet  rendering 
l^ractically  stable  the  filamentary  carbon,  then  the  combination 
of  Edison  has  been  infringed,  however  much  the  gas  used 
may  have  improved  it,  and,  notwithstanding,  that  the  Edison 
lamp  itself  is  not  practical  with  an  air  exhaustion  as  low  as 
that  used.  Waring,  according  to  the  court,  took  the  Edi- 
son lamp  of  1880,  which  was  the  first  practical  incandescent 
lig-ht,  and  used  .all 'of  the  ideas  finallv  embodied  in  the 
f^dison  lamp,  though  carr>-ing  die  idea  of  exhaustion  to  a 
more  limited  extent  than  the  original  inventor  thought  nec- 
essary; nevertheless,  without  this  exhaustion  of  air  and 
oases  his  lamp  would  be  a  failure.  The  decision  maintains 
that  an  inventor  of  an  improvement  on  a  previously  patented 
ccMnbination  cannot  use  one  of  its  patented  elements  in  a 
dwarfed  and  incomplete  way  and  thereby  receive  the  result- 
ant benefit  and  escape  the  charge  of  infringement  by  reason 
of  low  precentage  of  such  use,  and  decide*?  against  the  de- 
fendant's theory  that  its  use  is  so  far  unlike  that  of  Edison  as 
to  be  radicallv  diflferent.  Judge  Shipman's  opinion  on  the 
other  point  at  issue,  that  in  regard  to  what  date  on  a 
British  patent  shall  pre^^ail,  adds  another  authoritv  against 
the  first  date  on  such  a  patent,  and  in  favor  of  the  date  of 
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afifixing  the  seal,  the  decision   being  also  against  the  de- 
lendanLS  on  this  point. 


INCANDESCENT  LAMP   ECONOMY. 

In  another  column  Lieut  Jtyre  takes  up  the  question  of 
the  most  economical  age  ol  incandescent  lamps  from  a 
purely  commercial  standpoint  and  shows  very  clearly  tlie  loss 
irom  continuing  to  use  a  lamp  after  a  certain  period  in  its 
life.  As  very  truly  remarked,  what  is  wanted  is  light,  and  it 
the  light  decreases  while  the  current  consumed  remains  sta- 
tionary or  decreases  at  a  less  rate  than  the  candle  power,  it  is 
evident  that  the  cost  of  a  given  quantity  of  light  becomes 
greater  as  the  lamp  grows  older,  until  a  liie  is  reached  when 
tne  saving  from  retaining  the  old  lamp  becomes  less  than 
the  increased  cost  of  power.  Or,  to  put  it  in  another 
way,  tlie  extra  cost  of  the  ligiit  will  linally  sum  up  to  an 
auKjunl  exceeding  the  cost  ol  a  new  lamp.  To  coniinue  to 
use  a  lamp  longer  than  its  most  economical  life,  then,  merel} 
consists  in  saving  the  cost  of  a  new  lamp  on  the  one  hand 
and  adding  more  than  the  cost  of  a  new  one  to  the  meter 
bill.  The  curves  shown  are  interesting,  as  they  demonstrate 
the  important  fact  that,  notwithstanding  the  decrease  iii  the 
candle  power  of  lamps,  the  current  remains  practically  the 
same,  and  may  be  even  greater  than  at  the  start.  Tliis  is 
probably  due  to  a  change  in  the  character  of  the  hlameni, 
such  that  Its  surface  does  not  radiate  the  same  anioup.t  of 
light,  even  if  maintained  at  the  same  temperature,  though 
the  blackening  of  the  lamp  bulb  has  something  to  do  with 
the  decrease  m  the  amount  of  light.  While  tins  suJjject  io 
worthy,  fnjm  a  tinancial  standpoint,  the  attention  o:  the 
small  user  of  lamps,  it  is  doubly  important  to  the  large 
user.  One  of  the  factors  in  the  question  of  economy  is  tuC 
cost  of  the  lamp;  the  cheaper  the  lamp  the  sooner  tlie 
"smasliing"  point  is  arrived  at,  and  consequently  the  large 
user,  who  buys  his  lamps  cheaper,  will  effect  an  additional 
saving  by  proper  attention  to  renewals. 


it  is  known  tliat  many  were  subjected  to  actual  experiment, 
and  none  adopted  until  after  a  more  exhaustive  consideraiion 
of  all  points  involved  than  has  perhaps  ever  beiore  been  given 
to  any  teclinical  undertaking.  As  tar  as  the  Cataract  compaii) 
authorities  are  concerned,  we  caimot  say  that  we  ieel  sorry  ai 
the  rebuff  they  have  thus  received  as  a  result  of  their  dis- 
crimination in  favor  of  the  British  electrical  public  as  against 
our  own.  We  would,  however,  advise  them  mat  when  tliey 
wish  to  publish  another  installment  of  tlie  intormation  so 
jealously  guarded  from  Americans,  to  choose  a  counir)  ui 
which  technical  men  are  not  inclined  to  be  so  outspoken  in 
their  opinions  as  those  of  Jbngland. 


PROF.    FORBES'    NIAGARA   SCHEME. 

.As  will  be  seen  b\  reference  to  the  Digest  and  to  tlie 
Utter  of  our  English  correspondent,  the  paper  of  I'rof. 
George  I'orbes  on  the  "Electrical  T'-ansmission  of  Power 
from  Aiagara,"  read  before  the  English  Institute  of  Electrical 
Engineers,  was  subject  to  extraordinarily  severe  criti- 
cism. With  scarcely  an  exception,  all  of  the  main  features 
of  Prof.  Forbes'  designs  and  methods  for  transmission  were 
condemned,  and  by  men  whose  opinions  are  ordinarily  given 
great  weight.  It  cannot  escape  notice,  however,  that  there 
was  an  intense  ill-feeling,  not  disguised  in  some  cases,  and 
apiJaienll)  entirely  due  to  the  alleged  methods  pursued  by 
the  Cataract  Construction  Company  in  profiting  by  un- 
paid technical  infcjrmation;  one  .speaker  even  went  so 
tar  as  to  say  that  the  undertaking  at  Niagara  would  be 
carried  out  upon  the  "imreconipeiised  work  of  the  entire 
electrical  wtjrid."  it  will  doubtless  strike  the  reader  that  if 
I'rof.  Forbes  thus  had  the  benetit  of  the  collaboration, 
though  unintcndeil,  of  the  entire  electrical  world,  he  was 
unusually  well  su])plicd  with  data  upon  which  to  base  cor- 
rect conclusions,  leaving  aside  the  well-known  and  original 
ability  of  the  designer  himself.  The  whole  matter  seems  to 
l)e  that  the  entire  Niagara  inslailation  is  designed  on  such 
radical  principles  as  to  be  necessarily  open  to  the  criticism 
to  which  anything  may  be  subjected  that  departs  from  ex- 
isting jiracticc;  and  that  (»n  account  of  the  lack  of  definite  data 
bearing  \\\)on  m.uiy  of  the  features  deci(le<l  upon,  much  or 
all  of  the  criticism  may  be  found  without  point  in  the 
crucial  test  of  practice,  while  the  hitter  spirit  from  which  it 
was  evolved  doubtless  darkened  the  judgment  of  many  of  the 
critics.  Much  of  the  criticism  seems  to  assume  that  Prof, 
l-'orbcs  adopted  the  more  important  features  of  the  trans- 
missinii  scheme  upon  thcoretic.il  consitler.Uions  alone,  while 


RELATIVE   COST   OF   COPPER    FOR    CONDUCrOXo. 

In  another  column  a  niatliematicai  discussion  of  the  rela- 
tive cost  of  copper  for  distribution  in  ditterent  electrical 
s}  stems  arrives  at  conclusions  which  at  first  siglit  may  ap- 
[Kar  singular  in  some  respects.  It  is  sliown  that  if  a  basis 
of  effective  E.  M.  T.  is  taken  lor  companson,  tlie  three- 
phased  alternating  s)  stem  requires  the  same  amount  of  cop- 
per as  the  two-piiased  system,  while  there  is  a  saving  of  -^5 
per  cent,  in  each  of  these  over  the  simple  alternating  sys- 
tem, which  is  itself  in  this  respect  on  a  parity  with  the  direct 
current.,  if,  however,  the  basis  of  comparison  is  the  stress 
on  the  insulation,  or,  in  other  words,  the  maximum  E.  M.  1'. 
in  each  case,  then  the  direct  current  requires  the  least  amount 
of  copper  to  distribute  a  given  amount  of  energy  at  a  given 
loss.  Ihe  three-phased  system  coines  next  in  economx, 
but  requires  50  per  cent,  more  copper  than  the  direct  curieni 
system,  while  simple  alternating  currents  require  100  per  cent., 
and  two-phased  currents  no  Jess  tlian  200  per  cent,  more 
copper  for  conductors  under  the  same  conditions  as  to  en- 
ergy transmitted  and  C-  iv  loss.  By  reference  to  the  curves 
in  ilie  article  it  will  be  seen  that  the  saving  noted  under  the 
first  method  of  comparison  is  due  to  the  working  currents  in 
the  two  and  three-i)hased  systems  overlapping  m  one  con- 
ductor thus  giving  a  resultant  current  in  each  case,  w  hich  is 
less  than  what  tlie  sum  ol  two  currents  would  be  if  there  was 
no  difference  in  phase.  In  the  two-phased  system  the  de- 
crease in  the  resultant  current  is  greater  than  in  the  thrce- 
phased  system,  the  difference  in  pliase  being  yo  degrees  in- 
stead of  60  degrees,  but  the  saving  thus  implied  over  the 
former  is  balanced  by  the  less  favorable  working  disposition 
of  the  E.  M.  1".  in  the  latter  system,  it  tiie  maximum 
effective  E.  M,  F.  in  the  two-phased  system  were  also  tiie 
working  E.  M.  F.,  as  in  the  three-phased  system,  then  the 
former  would  show  the  greater  economy.  By  reference  again 
to  the  curves  shown,  it  is  at  once  apparent  why  the  direct 
current  is  the  most  favorable  as  regards  the  insulation  stress 
or  maximum  E.  M.  1".,  since  its  effective  E.  M.  ¥.  is  also 
the  inaximum  E.  M.  1-.  while  in  the  other  three  systems 
this  is  far  from  being  the  case.  Here,  too,  the  two-phased 
sNstem  loses  in  economy  for  the  same  reason  as  given  above. 
1  hat  is,  if  the  efTective  working  E.  M.  F,  in  each  case  is  1,000 
volts,  in  the  three-phased  system  this  corresponds  to  tlie 
curve  of  greatest  or  resultant  E,  M.  F.  whose  maxiniuni  ordi- 
nate is  1,414  volts,  while  in  the  two-phased  system,  the  corre- 
sponding E.  M.  !•'.,  whi^sc  maximum  ordinate  is  also  1,414 
volts,  is  that  between  the  two  extreme  conductors,  while  the 
working  E.  M.  l*.  is  that  corresponding  to  the  coin|xinent  or 
primarj'  E.  M.  F.,  in  relation  to  which  the  maximum  ordinate 
is  2,000  volts.  While,  therefore,  by  this  method  of  com- 
parison the  direct  current  has  the  advantage  over  the  al- 
ternating current,  whether  simple  or  multiphascd,  and  tliree- 
phased  oven  two-phased  currents,  this  docs  not  imply 
much  until  we  approach  the  limits  of  insulation  stress, 
whether  in  conductors  or  in  apparatus,  which,  it  may  be 
addc*l.  arc  scarcelv  in  sight  yet.  I'p  to  recently  our  ideas 
in  regard  to  the  consequences  of  higher  voltages  were 
base*!  upon  experience  with  direct  currents,  in  which  tlie  con- 
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siderations  were  danger  to  life,  and  dithculty  with  coin- 
niutators,  raiiier  tJian  vvuii  sinipic  insuiaciou.  v_;wing,  iiuw- 
ev'cr,  to  tlie  use  ol  transtorniers  witn  alternating  currents, 
vvincli  enable  tis  to  almost  entirely  obviate  Ganger  to  iiie 
iroin  lugn  voltages,  the  voltage  ot  io,uoo  used  at  me  I'ranK- 
lort-i^auiien  transmission  was  less  Uangerous  in  tins  re- 
spect than  any  arc-light  currents  unuer  usual  conditions, 
un  account  oi  tiie  absence  ot  commutators,  tlie  voltage  ot 
io,ooo  was  also  produced  with  less  practical  ditticuities 
tnan  one-lialt  as  great  a  voltage  would  be  in  a  direct 
current  machhie.  i  lie  only  lactor  therelore  to  be  ordinarily 
considered  in  relation  to  tiie  voltage  ot  simple  or  multi- 
pliased  alternating  currents,  is  tne  insulation  oi  the  line  and 
apparatus,  and  this  factor  does  not  become  of  direct  import- 
ance until  we  approach  a  practical  limit,  which  seems  to  be 
yet  far  removed.  With  direct  currents,  however,  we  have 
the  two  additional  factors  of  danger  to  life  on  account  of 
the  necessary  disposition  of  the  generating  and  receiving  ap- 
paratus, and  dihiculty  with  commutators,  to  whicii  may 
be  added  a  third  factor  due  to  electrical  ditticuities  witn 
high  voltages  at  the  receiving  apparatus,  which  do  not  exist 
where  alternating  currents  are  employed  with  transformers 
as  intermediaries.  This  is  but  anotuer  illustration  of  the 
variance  in  ideas  derived  from  experience  with  direct  cur- 
rents and  those  connected  with  alternating  currents. 


Liquid  Commutators. 


7b  the  Editor  uf  The  Etectrical  World  : 

Sir. — A  description  is  given  by  Lieut.  ¥ .  Jarvis  Patten  in 
your  issue  of  Dec.  2  of  a  "Liquid  Commutator"  for  produc- 
ing the  gradual  reversal  of  electric  currents  by  means  of  the 
rotation  of  a  pair  of  metal  plates  in  a  vessel  containing 
conducting  liquid,  in  which  two  other  plates  are  fixed. 
Lieut.  Patten  is  evidently  not  aware  that  this  device  has  been 
used  for  the  last  eighteen  months  or  more  in  connection 
with  my  "Aiagnetic  L-urve-tracer,"  and  is,  in  fact,  the  subject 
of  an  Lnglish  patent  by  Mr,  C.  G.  Lamb  and  myself,  jointly. 
Commtitators  of  the  kind  referred  to  have  been  described  m 
the  London  "Electrician,"'  and  are  made  and  sold  by  Messrs. 
Nalder  Brothers,  Red  Lion  street,  Clerkenwell,  London. 

J.  A.  EWING. 
Cambridge  University,   England,   Dec.  27,  1893. 


Prof.   Forbes'  Niagara  Scheme. 


(From   Our   Own    English   Correspondent.) 

Rarely  in  the  annals  of  the  Institution  of  Electrical  Engi- 
neers has  any  paper  presented  to  it  evoked  such  a  storm  of 
adverse  criticism  as  that  aroused  by  Prof.  George  Forbes' 
paper  on  "The  Electrical  Transmission  of  Power  from  Niag- 
ara Falls,"  and  for  scarcely  veiled  personalities,  and  scarcely 
suppressed  anger,  the  second  evening's  debate  on  Thursday 
last  was  unparalleled.  Among  the  speakers  in  the  discus- 
sion were)  Professors  Fleming  and  Silvanus  Thompson, 
iMessrs.  Mordey,  Kapp,  Swinburne,  Ferranti,  Alexander  Sie- 
mens, Sidney  Evershed  and  Crompton.  All  these  gen- 
tlemen were  almost  tinanimous  in  condemning  the  low  fre- 
quency chosen,  the  method  of  oil  insulation,  and  the  pro- 
posed conduit,  and,  as  a  minor  point,  the  proposed  use  of 
an  artificial  load  for  sv.itching  alternators  into  parallel.  With 
regard  to  the  low-frequency,  however,  Prof.  Fleming  and 
Mr.  Evershed  were  in  its  favor,  the  former  Ijeing  of  opinion 
that  "there  was  no  doubt  about  the  wisdom  of  selecting  this 
low-frequency  at  Niagara,  where  the  utilization  of  power  by 
motors  was  an  important  matter,  and  there  were  enormous 
advantages  to  be  gained  by  the  reduction  of  capacity  and 
other  effects  by  the  employment  of  a  reduced  frequency," 
Air.  Evershed  pointing  out  the  enormous  gain  in  the 
reduction    of   the   back    electromotive    force    of    induction. 


JJoth  Air.  Svv-inburne  and  Mr.  Crompton  were  anxious  to 
know  just  exactly  what  Prol.  lorbes  expected  Uie  dmerence 
in  cost  would  be  between  generating  power  at  xNiagara  and 
transmitting  it  to  JJuttalo,  and  generating  it  m  miu,  Mr. 
L.rompton,  moreover,  empha^ing  tne  general  opinion  oi  tne 
meeting,  tiiat  a  narrow  conduit  containing  bare  conductors 
at  a  potential  ot  20,000  volts  would  scarcely  be  a  piace  lor 
Human  beings,  but  expressing  the  hope  Uiat  Prol.  lorbes 
end  not  rely  upon  ordinary  telegrapn  insulators,  even  il 
supplemented  by  oil,  for  m  ins  (^Air.  Urompton  a;  experience 
oil  insulators  were  utterly  useless,  and  insulators  winch  were 
good  enough  for  telegraphs  were  not  good  tor  underground 
work,  the  speech  01  the  debate,  however,  was  that  of  Mr. 
i'erranti,  who  seldom  appears  at  the  Institution  meetings, 
and  has  never  before  spoken.  His  criticisms  of  the  technical 
details  of  Prof,  iorbes'  scheme  was  most  unqualified,  but 
he  devoted  no  small  portion  of  the  time  allotted  to  hiin  to  a 
vigorous  attack  upon  the  methods  pursued  by  tlie  Cataract 
Construction  Company  in  obtaining  its  information.  Ilie 
undertaking  at  Niagara  would,  he  said,  be  carried  out  upon 
the  "unrecompensed  work  of  the  whole  electrical  world."  Ihe 
unusual  applause  which  greeted  his  remarks  expressed  the 
feeling  of  English  electrical  engineers  on  this  matter.  Ic 
is  needless  to  say  that  Prof.  Forbes'  reply  was  scarcely  leas 
vigorous  than  the  attacks  which  had  been  made  upon  him, 
his  remarks  upon  Mr.  Mordey's  speech  being  specially  se- 
vere. The  speakers  on  the  first  evening  had,  in  Prof.  Forbes' 
opinion,  only  gotten  up  to  show  their  ignorance  and  he  "felt 
nothing  but  sorrow  for  the  position  of  the  Institution  in 
having  such  speeches  made  on  a  matter  of  so  much  im- 
portance." In  spite  of  all  adverse  criticism,  he  felt  a 
great  deal  fortified  in  all  the  conclusions  he  had  arrived  at. 
He  denied  that  the  International  Commission  was  a  farce, 
and  that  those  who  prepared  the  schemes  had  been  treated 
unfairly. 


Decision  in  the  Novalc   I.^mp  Suit. 


On  Monday,  Jan.  8,  Judge  Shipman  handed  down  his 
opinion  in  the  case  of  the  Edison  Electric  Light  Company  et 
al.  vs.  the  Waring  Electric  Company  et  al.,  which  was  argued 
at  Hartford  about  a  month  ago.  A  temporar\-  injunction 
was  granted. 

The  decision  first  defines  the  Edison  lamp  in  the  words  of 
Judge  Lacombe,  as  the  combination  of  carbon,  filamentarj- 
or  thread-like  in  size  and  properly  carbonized,  used  as  an 
illuminant,  in  an  incandescent  electric  lamp,  with  a  receiver 
made  entirely  of  glass,  and  conductors  passing  through  the 
glass,  and  from  which  receivers  the  air  is  exhausted  to  such 
an  extent  that  disintegration  of  the  carbon  due  to  the  air- 
washing  action  of  surrounding  gases  or  to  any  other  cause 
is  so  far  reduced  as  to  leave  the  carbon  practically  stable. 

The  defendant's  lamp,  called  the  Novak  lamp,  is  next  de- 
fined as  the  Edison  lamp,  with  the  alleged  exception  that  in 
the  receiver  a  nearly  perfect  .actium  has  not  been  created 
by  exhattstion  of  the  air,  but  that  into  the  partially  exhausted 
receiver  a  portion  of  bromine  gas  has  been  introduced.  This 
introduction  of  bromine  and  conse([uent  lessening  of  the 
vacuum,  it  is  claimed,  produces  a  marked  improvement  in 
the  stability  of  the  carbon  and  diminution  of  blackening. 

After  examining  the  specifications  of  the  defendant's  lamp, 
the  courts  say  that  the  vague  description  of  the  ultimate 
character  of  the  vacuum  and  of  the  amount  of  "desired"  gas 
wliich  was  to  be  admitted,  furnish  inadequate  data  by 
which  to  ascertain  with  precision  the  extent  of  the  departure 
from  the  Edison  lamp.  The  qtiestion  naturally  arises,  how 
much  gas  is  admitted,  after  the  atmospheric  air  has  been 
exhausted,  "as  nearly  as  possible"?  The  general  conclusions, 
takeii  by  themselves,  of  Prof.  Appleton  and  also  of  Prof.  Car- 
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michael,  both  coiixpeLent  aiialytical  cheiiiisti,  whose  alhdaviu> 
are  introduced  by  tiie  deiendaiiti,  would  lar  irom  saust>  tn*. 
mind  that  a  niaicrial  departure  irora  the  oJiaubtion  wiiicii 
was  tlie  result  oi  the  IlUisou  nietliod  of  nianuiaciure.  Had 
been  sought  in  tlie  \V  aring  lamp.  Utlier  experts  upon  eacJi 
side  oi  thi.>  controversy  arc,  however,  able  to  sUie  vvitn  more 
mathematical  accuracy  tlie  exact  iiatiu-e  of  Uic  vacuum,  and 
they  do  not  essentially  differ  in  their  conclusions. 

Referring  to  tlie  testimony  of  I'rofs.  W  nglit  and  Anthony, 
llie  opinion  slates  that  they  devote  tlieniselveb  bubstaniialiy  to 
a  sUlementoitlieir  opinions  in  regard  to  the  improved  cliar- 
actcr  of  the  VV  aring  lamp  over  tliat  of  its  Lxlison  predecessor, 
by  reason  of  the  introduction  of  bromine  gas,  which  lliey 
tliink  preserveb  the  transparency  of  the  walls  of  the  lamp  and 
the  stability  of  the  carbon.  \\  hile  the  question  of  the  ex- 
tent oi  an  alleged  improvement  upon  an  existing  patented 
combination  may  become  incidentally  important  in  ascer- 
taining the  character  of  tlie  departure  from  tlie  peculiarities 
of  the  invention  which  were  described  in  and  proteiled  by 
tlie  patent,  it  is  obvious  that  the  hrst  and  vital  question  is, 
were  all  the  elements  of  the  patented  combination  used  in 
the  second  and  improved  invention  in  tlie  manner  and  to  pro- 
duce tlic  result  described  in  the  antecedent  patent.  W  itli- 
out,  therefore,  attempting  to  ascertain  tlie  correctness  (.•! 
Prof.  Anthony's  conclusion  tliat  the  introduction  of  bromine 
into  the  chamber  of  an  incandescent  lamp  is  a  new  step  in 
the  art,  whose  results  "are  of  tlie  ulmobt  importance,"  tlie  coiu-t 
confines  itself  to  a  consideration  of  the  question,  whether, 
before  he  took  this  step,  he  made  use  of  the  Edison  entire 
combination,  and  whether  the  alleged  improvement  is  an 
addition  to  and  not  a  substitute  for  one  of  Edison's  de- 
scribed elements. 

.  As  tliere  is  no  important  disagreement  between  tlie  ex- 
perts on  either  side  in  regard  to  tlie  vacuum  in  the  lamps  of 
the  powers  tested,  which  vary  from  1-500  to  i-Ooo  of  an  at- 
mosphere, the  court  states  that  it  will  conhne  itself  to  the 
results  which  flowed  from  those  experiments  and  which  it 
assumes  to  be  true,  Ihe  defendants  legal  position  is  au- 
thoritatively stated  in  a  case  cited  as  follows:  "Inventors  of 
a  combination  cannot  suppress  subsequent  improvements 
which  are  substantially  dilYerent,  whether  the  new  improve- 
ment consists  in  a  new  combination  of  the  same  ingredients 
or  of  a  substitution  of  some  newly  discovered  ingredient  or 
of  some  old  one  performing  some  new  function  not  known  at 
the  date  of  the  letters  patent  as  a  proper  substitute  for  the  in- 
gredient withdrawn  fr<»m  the  combination  constituting  their 
invention."  Their  theory  is  that  the  introduction  of  bro- 
mine gas  into  a  globe  only  partially  exhausted  is  the  substitu- 
tion of  a  newly  discovered  ingre<lient  for  the  air  exhaustion 
of  the  Edison  patent 

What  Warmg  puis  into  the  receiver  is  not  of  prime  im- 
portance, but  the  question  to  be  solvetl  is  whether  he  cx- 
liausts  the  contents  of  the  globe,  whether  air,  residual  gases, 
or  newly  introduced  bromine  gas,  to  such  an  extent  that 
when  the  globe  is  sc.dcd  he  has  used  that  part  of  Edison's 
combination  to  such  an  c.xtenl  that  thereby  the  carbon  is  ren- 
dered practically  stable.  The  mere  introduction  of  gases 
into  the  receiver  is  not  important,  but  if  before  they  have 
been  introduced  Waring  takes  away  the  atmospheric  air  and 
the  residual  gases,  and.  after  the  new  addition  has  been  in 
troduccd,  he  takes  away  the  contents  of  the  globe  by  ex 
haustion,  so  that  a  practical  vacuum  finally  remains,  not  as 
high  as  lulison  thought  necessary  for  the  spong)-  and  porous 
cotton  thread  which  he  carboni/od.  b»it  a  vacuum  which 
renders  practicallv  stable  a  carbon,  filamentan-  in  size  and  of 
whatever  hard  and  dctise  material  it  may  be  composed,  then 
Waring  has  taken  the  combination  of  Edison,  however  much 
he  may  have  improved  it  by  the  residuum  of  bromine  gas. 

To  ascertain  the  cfTcrt  of  the  exhaustion  bv  the  Waring 
method  upon  the  stability  of  the  carbon,  the  court  examines 


in  detail  tlie  experiments  of  i^rof.  Robb,  and  concludes  that 
m  view  of  tlie  present  condition  oi  incandescent  hghtiug  m 
this  country,  there  is  no  doubt  that  an  i:.uison  lamp  with  tiic 
exiiausUon  wliich  was  given  m  Uic  experiments  would  be 
considered  by  tlie  users  of  electric  hglit  as  so  far  inferior 
to  tiie  orduiary  standard  of  an  Edison  lamp  as  to  be  worth- 
less, and  would  be  discarded  by  those  who  were  accustomed 
to  the  usual  siabiht}  of  an  mcandescent  lamp.  JJut  these 
experiments  show  to  its  muid,  when  read  in  coiinecuon  with 
tlie  other  affidavits  of  the  defendants,  that  \\  aring  intention- 
ally used  tlie  principle  of  exliaustion  to  a  generous  degree 
and  tliat  tlie  vacuum  ingredient  of  Edison  was,  to  a  large 
extent,  employed  and  its  benefits  were  partially  enjoyed. 
Waring  took  the  lamp  which  Edison  gave  in  i860  and  which 
was  tlie  first  practical  incandescent  electric  light,  and  used 
all  the  ideas  which  were  finally  embodied  in  the  iidison  lamp, 
but  used  the  idea  of  exhaustion  to  a  more  limited  extent  than 
the  original  inventor  thought  was  necessary;  nevertheless, 
without  the  large  exhaustion  of  the  atmospheric  air  and  tlie 
gases  which  Waring  accomplished,  his  lamp  would  be  a 
failure.  It  will  not  be  claimed  that  the  inventor  of  an  im- 
provement upon  a  previously  patented  combination  can  use 
one  'A  the  patented  elements  in  a  dwarfed  and  incomplete 
wa},  but  by  its  use  receive  tlie  old  resultant  benefit,  and 
escape  the  charge  of  infringement  by  reason  of  the  low  per- 
centage of  such  use.  The  defendant's  tlieory  is  that  its  use  is 
so  far  unlike  that  of  Edison  that  it  can  properly  be  said  to 
be  radically  ditiferent  That  theory  is  not  supported  in  tlie 
Waring  specification,  and  it  does  not  seem  to  be 
supported  by  the  facts.  The  statement  in  the  specification 
that  the  atmospheric  air  may  be  at  first  exhausted  as  nearly  as 
possible  and  the  desired  gas  then  admitted  is  significant 
Profs.  Appleton  and  Carmichael's  affidavits  show  tliat  the 
amount  of  gas  which  finally  remains  in  the  globe  is  small. 

The  defendant's  claim  that  the  Edison  patent,  which  was 
dated  Jan.  27,  1880,  has  expired  by  reason  of  the  expiration 
of  the  British  patent  for  the  same  invention,  antedated  to 
Nov.  10,  1879,  but  not  sealed,  and  the  specification  of  which 
was  not  enrolled  until  after  the  United  States  patent  in  suit 
had  been  issued,  is  dismissed,  and  the  motion  for  preliminary 
injunction  is  granted. 


Local    Meetings   of  the     American    Societ\    of   .Mechanical   En< 

>;inccrA. 


.•\  series  of  what  may  be  called  local  meetings  of  die 
American  Society  of  Mechanical  Engineers,  was  inaugu- 
rated at  the  headquarters  of  the  society,  12  West  31st  street, 
on  Jan.  to.  This  new  dei)arture,  v%hich  is  of  interest  to  mem- 
bers of  the  American  Institute  of  Electrical  Engineers,  m 
view  of  the  recent  discussion  among  them  on  a  similar  sub- 
ject, was  determined  upon  several  months  ago  when  tlie  fol- 
lowing resolutions  were  adopted: 

Hosolved.  That  U  l8  the  s<mis<'  of  this  mt'cttng:  that  It  would  be 
<Jo»lrnbk-  and  profltnblc  that  nn  opportunity  be  ^iven  for  memt>en 
tj/  tin-  Aniorlcan  Society  of  Mochanical  Engrincors  to  meet  at  con- 
v«?nYpT>t  timca  durinK  thp  coming  winter  and  sprlnp  for  the  dls- 
o\iH«l.>n  of  Bul'  rtatninK  tfi  nv 

It   is  furtinT               .(1  that   a  conin  ,.    inted  to 

arraniETc  for  Burh  a  uorioH  of  monthly  meeting*  during:  the  coming 
winter  and  following  Rpring.  that  it  be  authorized  to  select  and  ap- 
point a  chairman  to  pn»«ide.  to  fix  dates  for  holdinii:.  and  to  Issue 
^  r    such    moetit  ts    for    cot-  on    and 

I -<  to  present   HI  arrange  th<  :    of  pro- 

ceeilintM   and    make   all   n  \    rules   for   the   conduct  of  such 

meetings,  solicit  subscrlp; .ind  audit  and  pay  all  bills  In- 
curred for  such  expenses  and  fill  vacAncies  which  may  occur  dur- 
ing the  period  named. 

In  order  to  avoid  misapprehension  the  committee  has 
deemed  it  best  to  explain  that  the  meetings  which  it  is  pro- 
posed to  hold,  will  not  be,  in  any  sense,  meetings  of  the 
Society,  but  only  of  such  members  as  may  choose  to  attend 
them.  Tlic  procecdimr?  will  fonn  no  part  of  the  transactions 
of  the  Society,  and  will  not  be  published  by  it 
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EftCtricity  in  the  Far  East II. 


I?Y  \V.  STUART-SMITH. 

N  each  side  of  the  tail  race  which 
runs  through  the  centre  of  the 
station  is  to  be  placed  a  row  of 
Pelton  wheels.  As  shown  in  the 
view  of  the  interior  the  station  is 
built  in  steps,  being  high  on  both 
sides  and  low  in  the  centre.  The 
dynamos  are  placed  well  up  on 
the  sides,  so  as  to  be  entirely 
away  from  possible  danger  of  get- 
ting wet.  They  are  belted  from  countershafts  placed 
on  a  step  or  landing  between  them  and  the  wheels. 
Eight-foot  Pelton  wheels  are  used,  and  they  are 
fitted  with  centrifugal  ball  governors  and  deflecting 
nozzles.  At  present  there  are  set  up  two  Edison 
standard  8o-kw.  500-volt  generators,  as  shown  in  the 
illustration.  On  the  opposite  side  of  the  building  there  is 
one  Thomson-Houston  1,300-light  alternating  dynamo  and 
one  1,000-light,  each  being  compounded  for  15  per  cent, 
drop.  Each  dynamo  is  belted  from  a  wheel  through  a  short 
countershaft.  There  is  no  connection  between  any  two 
countershafts,  and  consequently  each  dynamo,  with  its 
wheel,  is  entirely  independent  of  all  the  rest.  The  usual  bad 
regulation  found  in  water-power  plants  exists  here,  and  when 
any  considerable  load  is  thrown  off  any  dynamo  it  speeds  up 
and  the  E.  M.  F.  rises.  One  dynamo  supplies  at  present 
motors  distributed  throughout  the  city,  and  as  the  work  of 
these  is  comparatively  steady  but  little  trouble  is  experi- 
enced, but  the  other  machine  feeds  the  50-h.  p.  Sprague 
motor  operating  the  incline  cable,  and  here  the  bad  regula- 
tion is  very  apparent.  This  motor  is  not  run  continually, 
but  is  started  when  boats  are  to  go  up  or  down.  When  the 
car  with  the  loaded  boat  is  being  hauled  out  of  the  water  and 
up  the  short  reverse  incline  the  weight  of  the  cars  and  boats 
at  both  ends  of  the  cable  has  to  be  taken  and  nearly  the  full 
horse  power  of  the  motor  is  required ;  but  when  the  descent 
of  the  main  incline  begins  one  car  is  balanced  against  the 
other,  and  only  about  5  h.  p.  is  required.     This  sudden  drop 


and  one  of  them  takes  his  stand  at  the  rheostats  and  watchmg 
his  voltmeter  throws  in  or  out  his  resistance  as  required. 

The  writer  strongly  advised  thenj  to  arrange  the  short 
countershafts  so  that  they  could  be  connected  together  by 
clutches,  or  to  use  one  long  countershaft  on  each  side  and 
have  the  wheels  and  dynamos  belted  to  clutch  pulleys;  then 
if  the  load  ot  any  one  dynamo  was  suddenly  varied  the 
change  of  load  would  be  divided  between  all  the  wheels  and 
the  effect  on  the  speed  would  be  scarcely  noticeable.  Ten 
wheels  having  an  aggregate  horse  power  of  i,2aj  avouM  be 
belted  to  each  shaft,  and  the  change  of  load  would  have  to 
be  very  considerable  to  have  an  appreciable  efTcct. 

With  about  2,000  h.  p.  of  distributed  motors,  which  it  is 
expected   will  be  connected  with  the  circuits  leading  from 
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of  45  h.  p.  is  shown  in  an  increased  E.  M.  F.  of  the  dynamo. 
To  compensate  this  the  chief  engineer  of  the  station  has  had 
extra  rheostats  made  for  each  dynamo.  They  are  placed  in 
series  with  the  rheostats  furnished  with  the  dynamos,  and  by 
means  of  them  a  very  large  resistance  can  be  thrown  into  the 
field.  When  the  50-h.  p.  motor  is  to  be  started  the  attend- 
ants are  notified  by  means  of  a  call  bell  from  the  motor  house 
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each  side  of  the  station,  the  wheels  will  be  constantly  run- 
ning at  nearly  their  full  power. 

Ihe  two  dynamos  shown  were  set  up,  circuits  to  the  cit>- 
run,  and  everythmg  ready  for  the  delivery  of  current  to  fac- 
tories in  July,  1891.  A  5-h.  p.  Sprague  motor  was  installed 
in  a  clock  factory  almost  as  soon  as  the  circuits  were  nxn. 
1  his  gave  perfect  satisfaction,  as  the  writer  found  by  visit- 
ing the  factory,  but  with  the  exception  of  tlie  50-h.  p.  in- 
cline motor  no  other  was  installed  for  about  a  year.  Then  a 
30-h.  p.  Edison  machine  was  put  in  a  cotton  mill,  and  in 
spite  of  exceedingly  bad  treatment  gave  such  good  satisfac- 
tion that  during  the  next  year  quite  a  number  were  installed. 

The  writer  at  the  time  was  in  charge  of  the  Edison  electri- 
cal work  in  Japan,  and  it  having  been  reported  to  him  that 
the  canal  company's  engineer  had  told  the  mill  people  not 
to  run  the  motor  up  to  its  rated  power,  he  ^vrote  to  know 
the  reason  and  received  a  letter,  of  which  the  following  is  an 
extract:  "You  wrote  me  about  the  Fujii  mill  motor,  that  I 
told  the  mill  people  not  to  put  more  than  48  amperes  on  it. 
Why!  there  must  be  some  mistake  in  it,  as  I  never  told  such 
a  thing  to  the  mill  people.  But  the  people  there,  or  rather 
the  workmen,  are  very  careless  fellows.  They  sometime? 
caught  a  rat  alive,  with  which  they  short-circuited  and  killed 
it,  and  at  the  same  time  fused  the  fuse  wire.  Sonetimes 
they  melted  wire  by  crossing  two  terminals  of  the  double 
pole  key  and  at  the  same  time  melted  the  key.  Sometimes 
they  put  on  more  load  than  they  should  do,  and  I  think  they 
do  it  just  for  fun:  so  I  told  them  positively  they  must  not 
put  on  an  overload." 

This  motor  proved  to  be  too  smpll  for  the  mill,  and  it  has 
since  been  replaced  by  a  45-h.  p.  Thomson-Houston. 
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In  June  of  this  year  the  following  motors  were  in  opera- 
tion: 50-h.  p.  Sprague,  running  incline  cable;  5-h.  p. 
Sprague  in  clock  factory;  loh.  p.  Sprague  in  brass  plate 
mill;  1 5-h.  p.  Sprague  in  Electric  Light  Company's  station 
for  running  a  Brush  arc  machine  ^this  machine  has  a  capa- 
city for  45  i,200-c.  p.  lamps,  but  only  twenty  were  running  in 
June);  45-h.  p.  Thomson-Houston  in  cotton  mill;  6-kw.  Edi- 
son in  repair  shop  of  fabric  mill;  i  1-2-h.  p.  Thomson-Hous- 
ton in  clock  factory;  i-h.  p.  Perret  in  aerated  water  manu- 
factory. Of  all  these  motors  the  Perret  was  held  in  highest 
repute.  The  canal  company  has  quite  a  number  of  motors 
in  stock,  and  without  doubt  several  have  been  installed  since 
the  writer's  last  visit,  about  the  first  of  last  June.  The  mills 
and  factories  in  which  these  motors  are  installed  are  lighted 
bv  ordinary  i6-c.  p.  lamps,  placed  five  in  series.  The  motor 
farthest  from  the  station  is  the  i-h  p.  Perret,  about  two  miles 
flistant;  the  45  h.  p.  is  about  one  mile. 

Tn  1895  an  industrial  exhibition  is  to  be  held  in  Kyoto 
and  all  machinery  will  be  nm  by  electricity. 

The  Kvoto  EJcctric  Eight  Company  was  started  before 
the  canal  company  was  ready  for  business,  and  the  ritv 
authorities  agreed  that  the  canal  company  should  devote 
itself  to  power  distribution  and  not  interfere  witli  the  liehting 
business.  The  lighting  company  started  with  four  Edison 
dynamos  on  the  three-\nre  svstem.  and  had  been  running 
some  time  before  the  canal  company  was  ready  to  deliver 
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power.  Then  an  agrecmenl  was  entered  into,  in  virtue  ot 
which  the  canal  company  has  set  up  the  two  Thomson- 
Houston  alternating  dynamos  above  mentioned.  These  are 
regulated  for  a  drop  of  15  per  cent.,  and  send  current  to  the 
lighting  company's  station,  from  whence  it  is  distributed  by 
that  company.  This  arrangement  was  made  in  order  to  uti- 
lize some  of  the  surplus  power  of  the  canal  company's  sta- 
tion, hut  when  this  power  is  needed  for  mill  purposes  the 
lighting  company  will  go  back  to  the  use  of  steam  engines. 
Tn  addition  to  the  2.400  h.  p.  available  on  the  Pelton 
wheels  in  the  main  station,  about  Cynn  h.  p.  more  can  be  ob- 
tained from  the  Kamogawa  as  it  passes  throitgh  the  cit\'. 
Tn  five  places  there  are  locks,  the  extreme  ones  being  about 
one  mile  apart,  and  at  each  of  these  120  h.  p.  can  he  obtained 
on  a  low  head  turbine.  WHirn  the  main  station  is  loaded  to 
its  capacity  this  extra  power  will  be  developed  and  added  to 
the  other.  On  the  ba<:is  of  divided  power,  it  is  expected 
that  more  than  4.000  h.  p.  of  motors  can  he  installed,  with  an 
average  price  of  not  less  than  100  yen  per  h.  p.  per  year. 


Considering  the  magnitude  of  the  preliminary  work  and 
the  importance  of  the  result  to  be  obtained,  and  the  fact  that 
all  this  has  been  done  by  the  Japanese,  a  people  who  t\venty- 
tive  \ears  ago  had  scarcely  an  idea  of  Western  civilization, 
it  must  be  agreed  that  the  plant  is  a  most  interesting  one. 

The  two  500-volt  generators  and  several  motors  had  been 
delivered  to  the  canal  company  several  months  before  they 
were  ready  to  install  them;  finally  everything  was  ready  for 
work  when  word  was  received  at  the  office  of  the  Edison 
agents  in  Yokohama  that  both  generators  and  all  the  motors 
were  grounded  on  the  fields  and  armatures.  The  writer  at 
c>nce  proceeded  to  Kyoto  to  in\estigate  and  found  tliat  a 
magneto  would  ring  through  all  fields  and  all  armatures  as 
stated.  It  was  out  of  the  question  that  the  grounds  existed 
as  the  Ja])anese  engineer  thought,  and  a  little  investigation 
showed  the  trouble  to  be  due  to  a  film  of  moisture  over  the 
insulaticjn.  It  was  very  hot  weather,  and  as  the  water  stood 
in  and  about  the  station  the  buildings  were  filled  with  mois- 
ture and  the  machines  sweated  considerably.  The  engineer 
was  considerably  frightened  upon  starting  the  machines,  feel- 
ing sure  they  would  bum  out,  but  being  guaranteed  against 
damages  they  were  started  and  no  further  trouble  experi- 
enced. 

The  two  power  generators  and  all  the  Sprague,  Perret 
and  Edison  motors  were  supplied  to  the  canal  comj^any  by 
Messrs.  Frazar  &  Co.,  of  Yokohama  (Mr.  Everett  Frazar, 
69  Wall  street.  New  York),  who  were  sole  agents  in  Japan  for 
the  Edison  company  from  the  beginning  of  that  company 
until  some  time  after  the  formation  of  the  General  Electric 
Company.  They  were  the  pioneers  in  establishing  electric 
lighting  in  Japan,  the  plant  in  the  Mikado's  palace  being 
one  of  the  first  in  the  country.  For  several  years  they  st;p- 
plied  nearly  all  the  electric  machinen.-  used  in  Japan,  more 
than  one  hundred  dynamos  and  motors  having  1>een  intr''  - 
duced  by  them.  The  business  which  they  built  up  grew  to 
such  dimensions  that  other  American  and  European  com- 
panies have  established  agencies  there,  and  the. Japanese  have 
begun  to  manufacture,  so  that  competition  is  now  ver>'  keen 

The  first  lighting  plant  of  importance  was  the  Imperial 
palace  plant,  started  about  1888.  It  was  installed  and  for 
sonic  time  managed  by  Mr.  Premier,  latclv  with  the  Edison 
coiupany  in  Toronto.  Canada,  .\ftcr  a  time  it  was  placed 
under  the  management  of  the  Japanese  engineers,  and  he 
came  the  first  section  of  the  Tokyo  Electric  Eight  Companv. 
This  company  has  grown  tmtil  it  now  has  five  stations  lo- 
catc<l  in  different  parts  of  Tokyo,  from  which  are  running 
perhaps  twenty  thousand  lamps.  The  lines  from  all  the  sta- 
tions form  a  network  on  the  three-wire  svstem.  Most  of  the 
tnachines  are  from  the  Edi'^on  facton-.  though  recently  two 
or  three  altemating  dynamos  have  been  put  in.  Pmsh  arc 
1n!np<;  are  used  for  street  lighting  in  some  places.  Tlie  mmi- 
her  of  lamps  installed  is  being  rapidly  increased.  For  a  long 
time  the  companv  was  heavily  in  debt,  htit  last  vear  a  divi- 
dend was  declared,  and  now  its  standing  is  good. 

Tlie  chief  engineer  is  Mr.  T.  Fujioka.  a  man  of  interna- 
tional reputation.  He  is  he;id  and  shoulders  above  all  other 
Japanese  electrician*;  in  his  knowledcre  of  electrical  ttintters 
and  is  a  lecturer  in  the  EntrineerincT  College  of  the  Imperial 
Universitv.  He  is  especially  desirous  of  manufacturing 
steam  and  electrical  machinen'  for  all  ptirposes.  and  is  chief 
emrineer  and  a  brtre  stockholder  in  the  Mivoshi  Dento  Kojo 
(the  Mivo«;hi  Electric  >Tnnufacturin£r  CompanvY  This  com- 
panv make  Armincrton  t^-  Sims  engines  and  Fdison  T2s-VoH 
dvnamo<;  Tlie^e  machine*;  are  of  good  qtialih'.  and  manv  rf 
them  arc  nmninc"  in  variotis  parts  of  Tapan.  Mr.  FnfiolcB 
i<:  a1<5o  anx?oti«:  to  exnort  them  to  other  parts  of  the  Orient 
nnd  will  no  doubt  <:ucceed  in  placincr  thrm  in  China  an(t 
Korea.  Fven-thine  connected  with  the  Fdison  lighting  svs- 
tem it  manufactttred.  such  as  HoweTT  pre<:<:tire  indicators, 
comparative  indicators,  ampere  meters,  lamp  sockets.  e!ec- 
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trolicrs  and  fittings  of  all  sorts.  A  year  ago  about  ipoo 
lamps  per  week  were  made  and  the  nunil^er  was  constantly 
increasing.  The  life  is  (juite  satisfactory,  the  average  being 
over  6oo  hours.  They  retail  for  50  yen  each  and  yield  a 
good  profit.  When  the  (|uality  is  somewhat  improved  and 
the  manufacturing  facilities  increased  the  company  is  am- 
bitious to  send  them  to  compete  for  the  American  market. 
It  is  certain  that  the  sale  of  foreign  lamps  will  soon  becMiie 
very  small  unless  the  price  can  be  made  very  cheap. 

The  company  endeavors  to  sell  as  near  the  price  of  im- 
ported dynamos  and  engines  as  possible,  but  in  case  of 
necessity  they  are  able  to  quote  a  price  that  is  far  below 
what  a  foreign  machine  can  be  sold  for.  It  is  through  Mr. 
Fujioka's  high  engineering  abilities  that  the  success  of  tliese 
machines  has  become  assured.  He  is  also  making  Brush  al- 
ternators, Thomson-Houston  converters,  etc.,  and  will  soon 
be  turning  out  500- volt  generators  for  power  purposes,  as 
well  as  mining  machinery  of  all  classes.  Great  difificulty  will, 
however,  be  experienced  with  machines  requiring  high  insu- 
lation, such  as  arc  machines,  alternators  and  converters,  as 
the  Japanese  are  not  accustomed  to  the  high  grade  of  work 
required.  They  are,  however,  rapidly  learning.  The  Mi- 
yoshi  company  claim  to  be  able  to  make  converters  equal  to 
the  imported  ones,  but  the  best  answer  to  this  claim  is  the 
fact  that  on  the  lines  of  the  Tokyo  Electric  Light  Company 
Mr.  Fujioka  is  putting  up  the  foreign  made  article. 


In  addition  to  the  five  stations  of  the  Tokyo  Electric  Light 
Company  there  is  a  station  supplying  about  1,000  lamps  on 
the  Thomson-Houston  system,  one  supplying  about  the  same 
number  on  the  Westinghouse  system  and  perhaps  two  or 
three  thousand  lamps  from  English  dynamos. 

The  next  largest  lighting  station  is  in  f^saka,  where  the 
Thomson-Hfjuston  system  is  exclusively  used.  About  ten 
thousand  lamps  are  connected,  all  from  one  station.  The 
Osaka  company  have  been  sole  Thomson-Houston  agents 
for  some  years,  and  are  now  sole  agents  for  the  General 
Electric  Company.  They  are  considerable  manufacturers  of 
sockets,  electroliers  and  general  fittings,  though  this  work  is 
noi  done  under  their  name  and  they  deny  any  connection 
with  it,  their  agreement  with  the  General  Electric  Company 
not  permitting  them  to  make  any  use  of  native-made  goods. 
In  addition  to  this  central  station  there  are  many  plants  in 
mills  and  factories,  most  of  which  are  Edison. 

(To  be  continued.) 


Electricity  and    Windmills. 


The  Netlierlands  Society  for  the  Promotion  of  Industrv 
offer  a  gold  medal  and  £30  for  the  best  paper  on  the  produc- 
tion of  electricity  by  windmils,  its  storage,  transmission,  and 
utilization.  The  following  points  in  particular  should  be 
attended   to:     i.  W^hat   is  the  average   energy   a   common 


With  few  exceptions  all  recent 
plants  and  extensions  are  supplied 
with  fittings  of  Japanese  make,  as 
they  are  cheaper  than  the  for- 
eign article.  Large  quantities  of 
Japanese-made  wire  is  also  used, 
especially  for  street  work.  The 
Parliament  building  at  Tokyo  was 
wired  and  fitted  with  material  of 
Japanese-make,  and  about  three 
years  ago  it  was  burned,  the  fire 
being  due  to  defective  material. 
Since    then    the    government    has 

refused  to  allow  any  native-made  material  or  fittings  to 
be  used  in  public  buildings,  and  rigid  inspection  is 
made  to  see  that  everything  is  first  class.  Recently  the  gov- 
ernment buildings  have  been  fitted  with  Interior  Conduit 
tubing,  and  this  will  probably  be  required  in  future  work. 

Two  years  ago  Kanda,  a  district  in  Tokyo,  was  swept  by 
a  fire  and  four  thousand  houses  destroyed,  and  among  the 
others  was  the  Kanda  station  of  the  Tokyo  Electric  Light 
Company.  The  fire  was  caused  by  the  carelessness  of  a 
waiter  in  a  restaurant,  and  as  punishment  for  the  first  offense 
of  4,000  houses  he  was  fined  15  yen  and  told  not  to  "do  so 
some  more." 


A  fip:ld  for  electricity. 


windmill  Is  able  to  produce 
per  day  of  twenty-four  hours 
ni  combination  with  an  elec- 
tric accumulator;  what 
would  be  the  installation 
most  suitable  to  this  effect, 
and  what  would  be  tlie  cost 
Dt  one  horse-power  hour? 
2.  Is  it  possible,  from  an 
economical  point  of  view,  to 
apply  the  new  aerial  motors 
on  an  extensive  scale  for  the 
accumulation  and  the  utilization  of  this  energy?  If  so,  what 
niechanical  appliances  would  be  required  for  this  purpose? 
The  project  of  a  supposed  application  of  the  system,  by  which 
a  factory  is  provided  with  light  and  power,  is  wanted  as  an 
illustration.  Answers  must  be  sent  before  July  i,  1894,  with 
tlie  author's  name,  in  a  closed  envelope,  to  the  genera! 
secretary  of  the  society,  F.  W.  A'an  Eeden,  at  Haarlem,  Hol- 
land. 

This  problem  is  a  most  interesting  one,  and  no  doubt  will 
be  taken  up  by  American  inventors.  The  utilization  of 
wind  power  for  the  generation  of  electricity  has  long  been 
Striven  for,  but  thus  far  with  no  great  commercial  success. 
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Relative  Costs  of  Distribution  by  Different  Electrical  Systems 
With  the  Same  Effective  or  Maximum  E.  M.  F. 


Bv  W.  D.  WEAVER. 

HE  saving  in  copper  over  the  simple 
alternating     system     in      the     two- 
and   three-phased    systems   still    be- 
ing  a    matter    of    dispute,    the    fol- 
lowing   is    offered    as    an    attempt, 
starting    from     first    principles     in 
each     case,    to     determine     if    the 
problem,    if    it    so    may    be    called, 
does  not  admit  of  a  perfectly  definite 
solution.       In  the  first  part  of  the  article,  the  comparisons 
will  be  made  on  the  basis  of  effective  E.  M.  P.,  and  in  the 
second  part  on  the  basis  of  insulation  stress  or  maximum 
E.  M.  F.     Mr.  Gisbert  Kapp,  in  an  able  paper  read  be- 
fore the  last  meeting  of  the  British  Association  for  the  Ad- 
vancement of  Science,  brought  forward,  for  the  first  time 
it  seems,   the  latter  method    of   comparison,   but  without 
giving  any  clue  to  the  manner  in  which  he  arrived  at  the 
results  stated. 

Fig.  I  represents  diagramatirally  a  two-phased  generator, 
and  B  b^ing  sections  of  the  armature  wires,  the  other  ex- 
tremities of  which  are  joined  and  led  to  a  third  collecting 
ring.     Fig.  2  represents  a  two-phased  system  developed,  tlie 
heavy  lines  designating  the  armature  wires  or  the  seat  of  the 


I 


FIGS.    1   AND   2. 

E.  M.  F.  To  simplify  matters,  we  will  assume  tlic  junction 
of  the  two  armat'ire  wires  to  be  maintained  at  zero  potential. 
Then,  the  rate  at  which  A  and  B  are  cutting  lines  of 
force  are  sin  ^  and  sin  (^-4-90")  respectively,  or  the  K.  M.F. 
at  any  instant  between  A  and  O,  P  and  O  and  A  and  £  is 
sin  8,  cos  ft  and  (sin  ^-j-cos  H)  respectively,  neglecting 
constants,  while  the  effective  K.  M.  Fs.  are 

—    r        sin^  H  dH]     A  i       cos'  f^  ,}R  )       and 

\2;r-'o  /         \2;r'0  / 


or      V^  _    \/2   anri  j;   that  is,    thi'    1'..    .M.     F.     between    the 
2  2 

extreme  wires  is  y/ 1  times  greater  than  that  between  either 
leading  wire  and  what  may  be  called  the  common  return. 
Assuming  that  the  entire  resistance  in  each  «»f  [\w  tw(» 
circuits  is  unity,  the  currents  flowing  at  the  same  instant 
in  the  three  wires  (Fig.  2)  have  the  values  sin  B.  cos  8  .md 
(sin  ^-f '^'"^  8)  -nul  the  effectivi.-  currents  are,  therefore,  also 

respectively    V^J,     V^^  and  i :  that  is.    the    current     in     thi- 
2  2 

common  wire  is  \/ 2  times  i^reater  than  the  current  in  either 
of  the  other  two  \virrs. 

Fig.  3  represcMits  diagramatically  a  three-phased  gene- 
rator with  a  "star"  winding,  a.  b  an«l  r  Viemg  sections  of 
the  armature  wires,  wliich  are  supposed  to  be  joined  at 
the  other  end  of  the  armature.  .Assuming  that  the  point 
of  union  is  maintained  at  zero  potential,  then  the  rate  at 
which  each  wire  is  cutting  lines  «if  force,  and    therefore   the 


potential  at  the  end  of  each  wire  on  open  circuit,  is,  at  <2  = 
sin  fi:  at  i  =  sin  (i20°-|-H)  =  sin  (60°-^);  atc=sin  (240° 
-\-fi)  =  -  sin  (()0°-\-fi),  from  which  it  follows  that  the  poles 
of  a  three-phased  motor  differ  by  60°  in  phase.  This  might 
have  been  foreseen,  for  by  drawing  the  lines  O  M  B.nd.  O  X, 
it  is  evident  that  wires  at  M  and  A'  would  cut  lines  of 
force  at  the  same  rate  as  the  wires  c  and  b. 

Connecting  the  points  a,  b  and  c  (Fig.  4),  the  difference 
of  potential  at  any  instant  between  a-b,  b—a  and  b-c  are  re- 
respectively 

A  =  sin  ^-f  sin  (60^-f  ^):    B  =  sin  (60°-^)*-  sin  ^; 
C=  sin  (6o°-^)-(-sin(6o°-4-<9).      '  (3) 

from  which  it  follows  that  the  sum  of  the    three  E.  M.  Fs. 

at  any  instant  is  zero,  and  that  the  sum    of   two  F.  M.  Fs 
is  always  equal  to  the  third. 
Ihe  effective  E.  M.  F.  s  are: 

^eff=f7-/''^((sin'^+sin(6o'='-he))   d6  )=.^^(4) 
^rf=(  ~^^  ^     (  (sin  (6o°-6y)-sin  6)  )  d6)      = 


/3 


(5) 


,\27r  ^         y, 

C^=(— f^     ((sin  (6o'-'-^)-f  sin  (604-6^))    )  dO)      = 

(6) 
M.  F.  generated  in  any  one  winding,    as    in  a, 

sin'  8  d8  = ,  (7)  if  to  the  windings  of  a  1,000 

volt  alternator  two  similar  windings  are  added   and  so  ar- 
ranged to  develop  three-phased  currents,  the  E.  M.  F.    will 

/^,/^i.  =  \/3  times,    or 


V 

2 

As 

theE 

I 

is 
27r' 

27T 

'"o    .' 

be  raised 


to    1,732    volts,    in- 


V  2  /       2 

stead  of  3  times  or  to  3,000  volts  if  the  additional  windings 
were  superimposed  on  the  original  ones.  Or,  if  the  arma- 
tures of  three  i,ooo-volt  alternators  are  rigidly  coupled 
with  corresponding  coils  advanced  with  relation  to  each 
other    one-third     of   the   distance   between     poles,    three- 


y.Uf    lUrid 


FIGS.    3   AND   4. 


phasetl  currents  will  be  generated  with  E.  M.  Fs.  of  1.732 
volts.  It  will  also  be  seen,  referring  to  Figs.  3  and  4,  that 
if  the  point  where  the  three  wires  are  joined  is  united  to  a 
fourth  I'ollecting  ring,  the  difl'ercnce  of  potential  betw.ecn 
the  ft)»irth  wire  and  any  one  of  the  other  three  will  be 
(sin  8     o),  sin  (i  20°-f-<9  -  o).  etc..  or   the  effective  E.  M.  F. 

/r  /r 

will  be  ^  -  instead  of  y/  —  :  that  is  a  three-phased  gen- 
erator may  have  six  circuits  with  four  conductors,  three 
with  an  K.  M.  F.  of  say  i.ooo  volts,  and  three  with  an 
E.  M.  F.  of  1,732  volts  in  that  case. 

Su  ppose.  now.  that  the  currents  flowing  in  the  windings 
<j,  h  and  c,  or.  which  is  the  same  thing,  in  the  three  wires  o 
the  lino,  are  .v.  y  and  s.  and  that  the  '■esistance  in  each 
branch.  A,  77  and  ("  (Fig.  4),  is  unity;  then,  n  the  currents 
in  the  branches  at  any  instant  are  A,  B  and  C,  those  in  the 
three  legs  of  the  line  will  be,  from  (3) 

.v=^ -Z?=3  sin  ^  (8) 
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y=.B-^C-- 


z  =  A-{-C-- 


3  Vs  cos  B       3  sin  6 


3  V3  cos  ^   I    3  sin  ft 


(9) 


(lO) 


2  2 

Integ^rating  for  the  effective   currents,  wc  find  these  to  be 


~^  in  each  case. 

V  2 


But  since  the  resistance  in  the  branches 


/3 


is  unity  the  currents  there  are  ./  — ,  and,  therefore,  the  cur 


rent  in  each  1 


3       /    /,  -    . 

eg  IS  — TTT  /     /-L  =  \/t,  times  greater. 

V   2  /     V    2 


We  can  now  make  a  comparison  on  the  balsis  of  effective 
E.  M,  Fs.  required  in  distribution  for  the  same  C^  R  loss. 
Suppose  the  voltage  to  be  the  same  in  each  case,  that  each 
lamp  take  one  ampere  and  that  the  resistance  of  each  lead 
is  one  ohm.  Figs.  5,  6  and  7  represent  simple  alternating, 
two  and  three-phased  circuits,  each  haying  six  lamps  of  the 
same  voltage,  the  currents  flowing  in  each  lead  being  as  de- 
duced above.      The  loss 

in  Fig.  5,  is    (6)^  )<^  2  =  72  watts  ; 

in  Fig.  6,  (3)^x'i  +  (3  VT)'  X  ^  +  (3)'  X  ^  =  3^J^^atts; 

in  Fig.  7,  {2yiy  X 1  +  (2  vi)=  X I  +  (^  viy  X 

I   =36  watts. 

Now,  if  in  Fig.  5  we  were  to  add  another  wire  of  one 
ohm  resistance  to  each  side,  the  C^^  loss  would  be  halved, 
or  become  36,  the  same  as  in  the  other  cases,  and  we  have 
the  following  comparison  : 

Work.  C  R  loss.  Wires.  Saving. 

Simple  alternating 6  lamps  36  watts.  4  

Two-phased 6      •'  36    "  3  25  per  cent. 

Three-phased 6      "  36     "  3  25  per  cent. 

or,  on  a  basis  of  effective  E.  M.  Fs. ,  with  the  two  and 
three-phased  systems  there  is  a  saving  in  copper  for  con- 
ductors of  25  per  cent,  over  the  simple  alternating  system 
in  each  case,  but  no  saving  in  the  three-phased  system  over 
the  two-phased. 

With  alternating  systems,  however,  the  stress  to  which 
insulation  is  subjected  is  not  a  function  of  the  effective,  but 
of  the  maximum  E.  M.  F. 


o  d.np. 


6  amp. 


W'}'!^'?  °' 


mple  Alterneting 


Two- Phased 


Three-Phafed 


2\^amp. 


FIGS.    5,    6   AND   7. 

From  (7)  we  see  that  in  the  simple  alternating  system, 
if  the  maximum  E.  M.  F.  is  unitv,  the  effective   E.  M.  F    is 

,  from  which   it  follows  conversely  that  if  the  effective 

2  ■' 

E.  M.  F.  is  unity  the  maximuni  is  V 2. 

Similarly,  in  a  two-phased  system  what  may  be  called  the 
working  maximum  E.  M.  F.  is  also  \/^  when  the  effective 
E.  M.  F.  is  unity,  but  from  (i)  we  see  that  the  difference  of 

/  V  r       — 

potential  between  the  two  outside  leads  is  1  /  ^=    V  2 

/       2 
times  this,  or  the  maximum    stress  in    this  system    for   an 

effective  E.  M.  F.  equal  to  unity  is  \/2  X  V2  ^  2. 

In  the  preceding  calculations  for  the  three-phased  system. 
we    assumed    the  maxim^um   E.  M.  F.    in    any    one    of    the 


armature  wires  to  be  unity,  but  as  the  E.  M.  F.  between  the 
working  leads  was  shown  to  be  V3  times  this,  the  maxi- 
mum E.  M.  F.  of  the  system  is  V 7,.  which   corresponds  to 

the  effective  E.  M.  Y .  of  .^  —  calculated;  therefore,  reduced 


FIGS.   8.   9   AND   10. 

to  an  effective  E.  M.  F.  of  unity  the  maximum  E.  M.  F.  is 

_  /  /v        _ 

4/3    /  Y/—  =  \/'2.      In  Figs.  8.  ^  and  10   curves  are  plotted 

showing  the  relation  between  the  A^arious  E.  M.  Fs. ,  in 
which  A  B  in  each  case  represents  the  effective  E.  M.  F. , 
or  that  of  the  direct  current  used  for  comparison. 

For  an  effective  voltage,  therefore,  of  unity  in  the  simple 
alternating,  two  and  three-phased  systems,  the  stresses  on 
insulation  are  as  V2,  2  and  \/ 2  respectively,  or  that  much 
greater  than  for  a  direct  current  of  the  same  voltage,  and  it 
follows  that  if  the  stress  is  to  be  the  same  as  with  the  di- 
rect current,  the  effective  voltage  must   be   reduced  in  pro- 

I  2 

portion  to  —r-.  2  and   ——l  respectively.       If-   now,  the   ma- 

\/2  V2 

chines  are  to  do  the  same  work,  the  currents  will  have  to  be 
increased  in  the  same  proportion  as  the  voltages  are  reduced, 
and  consequently  the  C-  R  losses  will   become  ( i)".  (v'l)-, 

(2)-  and  {V 2^  for  the  direct,  simple  alternating,  two-  and 
three-phased  systems  respectively,  or  as  1  :  2  :  4  :  2.  But 
we  have  shown  that  for  an  equal  output  there  is  an  intrinsic 
saving  of  copper  of  25  per  cent,  in  the  two  and  three- 
phased  systems  over  the  simple  alternating  system,  and. 
therefore,  also  over  the  direct  current  system,  so  that  the 
ratio  become  1:2:3:  1.5,  or  as  100  :  200  :  300  :  150. 

That  is,  for  the  same  stress  on  the  insulation,  and  for  the 
same  output  in  Vv'atts,  for  each  100  pounds  of  copper  re- 
quired for  distribution  with  direct  currents,  200  pounds  will . 
be  required  with  simple  alternating  currents.  300  pounds 
with  tv.'o-phased  currents  and  150  pounds  with  three-phased 
CLirrents.  These  numbers  are  the  same  as  those  given  by 
Kapp,  except  that  for  the  two-phased  system,  which  in  his 
paper  is  290  instead  of  300,  as  here  deduced. 
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Problems   for    Inventors    in      Incandescent  Li;chtin>j. 


BV  UK.  I-  K.  BOHM. 

OTWITHSTANDIXG  the  fact  that 
numerous  improvements  in  incandescent 
Hghtiiig  have  been  patented  since  the  in- 
vention of  the  commercial  lamp  in  1879, 
yet  there  is  a  vast  field  for  inventors 
in  this  line.  Quite  recently  experiment- 
ers have  taken  up  the  subject  again  with 
renewed  vigor,  since  Edison's  fun- 
damental patent  of  Jan.  27,  1880,  was  sustained  by 
the  Circuit  Court  of  Appeals  on  Oct.  4,  1892.  .\s  a  conse 
fjuencc  of  this  decision,  a  number  of  lamp  manufacturing 
companies  closed  their  factories  by  order  of  the  Court,  and 
as  they  possessed  the  facilities  for  the  manufacture  of  lami)s 
they  were  certainly  very  an.\i<»us  t<j  ad<jpt  new  lamps  which 
would  at  least  stand  a  fair  fighting  chance  in  the  courts,  if 
they  were  not  entirely  independent.  Inventors  saw  a  rich 
harvest  bef<jrc  them,  because  it  might  not  be  saving  too  much, 
to  exi)ress  the  opinion  that  the  rights  of  the  i)roprictors 
of  tlie  E<lis<jn  patent  will  finally  be  enforced  in  all  the  States. 
Of  late  even  a  competitive  company,  the  Waring  Electric 
Company,  has  conceded  that  the  Edison  patent  is  valid. 
There  is  no  doubt  that  the  majority  of  inventors  are  rejoicing 
when  i)atcnts  are  sustained  by  the  courts,  because  inventions 
will  then  prove  of  greater  value  and  capitalists  will  have  con- 
fidence in  inventions  and  money  be  procured  easily  by  de- 
serving inventors.  It  is  no  more  than  a  logical  fact  th?.t 
jtatents  be  sustained,  because  the  patent  laws  of  this  country 
have  been  the  chief  factors  for  developing  the  resources  of 
the  country  and  have  built  up  new  an<l  iirofitable  in<lustries. 
A  patent,  if  sustained,  is  a  contract  l.>etween  the  government 
ann  a  private  individual,  and  there  is  no  earthly  reason  whv 
such  a  contract  shouM  not  hold  in  the  courts  just  as  well  a> 
a  contract  betwren  luo  private  individuals.  However,  in 
patent  law  suits,  opinions  may  differ  regarding  the  scope  or 
range  of  an  invention  and  how  claims  are  to  be  inteqiret<<l. 
that  is,  how  far  reaching  ^>r  limited  they  shall  be. 

Experimenters  in  incandescent  lighting  may  at  tlie  presem 
itioineni  be  divifUvl  iiifr»  two  clas<^es.  Some  try  to  improve 
upon  the  Ivlisr)!!  lamp  an«l  others  desire  to  invent  lamp'' 
which  do  not  infringe  on  any  patent.  The  first  mentioned 
may  invent  better  filaments  or  they  may  look  for  lamps  which 
can  be  mamifacttired  cheaper. 

The  second  class  of  inventors  in  this  line  nnist  look  for 
s<-|tarable  lamps,  which  consist  «tf  two  or  more  parts,  becaiise 
the  Ivlison  patent  covers  in  plain  words  an  all  gl.jss  closed 
chamber  tmited  by  the  fusion  of  (he  glass.  Lamps  which 
have  two  |)arts,  marie  of  other  material  than  glass,  for  in- 
stance, <»f  metals,  alloys,  cement,  etc..  are  indepen«lent.  ac 
conling  to  the  above;  if  they  consist,  however,  entirely  <f 
glass  they  nujst  be  separable  and  not  imited  by  fusion  oi 
the  glass. 

The  greatest  chance  f<»r  improvement  is  and  will  be  in  the 
fnttire  in  the  filaments.  Inventions  in  this  line  will  be  of  great 
value  even  after  the  Ivlisun  patent  has  expire«l.  It  is  a  well- 
known  fact  th.it  the  higher  the  voltage  the  larger  will  be 
tlie  mtmber  of  latnps  which  a  lighting  plant  can  carry  with 
the  same  amotmt  of  copper  in  the  ground.  An  installation 
with  220  volt  latnps  wotild  carry  theoretically  twice  the  mun- 
ber  of  lamps  that  it  carries  at  present  with  1 10  volt  Limps. 
an«l  these  lamps  wottld  not  involve  a  change  in  the  central 
station  wherever  the  three  wire  system  is  in  use.  Filaments 
of  more  than  120  volts  can  be  made  of  carbon  hv  simpiv 
increasing  their  length,  and  this  has  been  done  bv  some  c<mi- 
cnns:  for  ins|.\nce.  the  de  Khotinsky  conipanv  in  Germany 
made  filaments  of  150  volts.  Several  disadvantages  were 
''xnerienced  in  shipping  and  operating  these  lamps:  too  long 
fi'aments  break   off  easily    when   shipped    where   they   arc 


cemented  to  the  platinum  wires.  In  practical  operation  these 
lamps  sometimes  show  illuminated  gases  upon  the  cement, 
and  when  the  volume  of  the  gas  increases  it  may  happen 
that  some  of  the  current  is  passing,  from  one  little  bulb  oi 
cement  through  the  illuminated  gases  to  the  other  little 
bulb  of  cement,  thus  causing  the  fusion  of  the  platinum 
wires.  Before  the  platinum  fuses  and  while  there  is  a  siiori 
circuit  between  the  little  bulbs  of  cement,  the  filament  '.- 
heated  up  but  certainly  not  to  full  candle  power.  This  phe- 
n<tmenon  may  easily  be  explained.  The  high-voltage  carbon 
has  a  correspf)ndingly  high  resistance,  and  the  resistance  be- 
tween the  little  bulbs  of  cement  is  decreasing  when  more 
gases  emanate  from  the  cement.  As  soon  as  the  resistance 
has  been  reduced  enough  the  current  will  pass  through  both 
the  filament  and  this  space  in  accordance  with  their  respec- 
tive resistances.  To  remedy  these  defects  high  resistance 
filaments  should  never  be  fastened  t<»  the  ends  of  the  platinum 
wires  by  putting  cement  on;  they  should  be  fastened  by 
electrolytically  depositing  carbon  on  there,  because  carbon 
deposited  this  way  is  very  hard  and  does  not  give  much 
gas.  The  two  legs  of  a  high  resistance  filament  should  be 
as  far  apart  as  practically  possible  for  inserting  it  into  the 
lamps  and  the  vacuum  should  be  as  high  as  possible. 

To  avoid  the  exceptionally  large  breakage  in  shipping 
high  resistance  filaments  should  not  be  longer  than  iio-volt 
filaments.  This  may  be  accomplished  by  introducing  into 
the  filament  mass  substances  of  higher  resistance  than  carbon 
or  any  known  conductor  of  electricity.  Such  masses  may 
be  made  of  metal  powder  and  metal  oxides  or  of  carbon 
mixed  with  metal  oxides  or  suitable  elementary  substances. 
Magnesium  and  calcium  oxides  in  carbon  filaments  have 
been  patented.  (U.  S.  Patent  to  L.  K.  Rohm.  Dec.  8.  180T.) 
Other  filaments  were  treated  in  atmospheres  containing  gas- 
eous compounds;  for  instance,  of  silicium.  chromium,  phos- 
phorus and  iron.  (V.  S.  Patents  to  Heller  ^  Erlewein. 
1 801.)  These  filaments  had  a  nn'neral  coating  on  the  sur- 
face of  the  carbon.  However,  for  one  reason  or  another, 
these  lamps  have  never  replaced  the  carbon  filament  lamp. 
There  is  still  in  this  direction  a  great  field  for  inventors. 
Some  experimenter  may  discover  a  composition  which  is  a 
sufficient  conductor  of  electricity  and  allows  the  manufacttire 
of  high-resistance  filaments  for  incandescent  lamps,  which  do 
not  volatize  so  much  as  carb«Mi  and  maintain  their  candl'' 
power  for  a  longer  time  than  the  present  lamps,  even  when 
burned  at  a  higher  economy. 

If  such  compositions  for  filaments  are  discovere<l  which 
will  give  incandescents  of  greater  durability,  then  they  cer 
tainly  can  be  made  f)f  higher  cfliciency,  say  of  at  least  2  1-2 
watts  per  ca:idle.  The  advantages  <»f  ec<»nomical  lamps  were 
fully  <lescribed  by  me  in  The  h'lcctrical  World  of  I*"eb.  4. 
i8<)^.  .md  neeil  not  be  repented  her''. 

The  shape  of  the  filament  may  also  be  greatly  improved. 
It  is  rather  remarkable  that  nothing  has  been  done  in  this 
•  lirectiiMi  with  a  view  to  improve  the  effect  of  the  light.  Tin* 
original  horseshoe  form  is  still  used  to  the  greatest  extent, 
and  the  coiled  filament,  as  made  first  by  Swan,  was  made  in 
this  shape  for  the  purpose  of  shortctn'ng  the  filament,  and 
»ip  to  the  present  day  only  iio-volt  filaments  are  made  m 
this  form.  The  50-volt  filaments  are  in  horseshoe  form, 
rimse  using  incandescent  lamps  nee<ling  the  light  close  t- 
their  wc^rk  often  complain  that  the  light  shows  a  peculiar 
line  on  the  table  or  paper  resembling  the  form  of  the  horse 
shoe.  This  is  disturbing,  especially  for  writing,  reading. 
jewelr>-  work,  watchmaking  and  the  like.  In  large  rooms 
an<l  ha'ls  where  many  lamps  are  buniing  and  where  they  are 
high  tin  these  lines  arc  not  observed.  Experiments  should 
be  made  with  variotis  shapes  of  filaments  i'ti  order  to  find 
out  what  shape  will  remedy  this  deficiency 

(To   be   continued.) 
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A  New  Method  of  Preventing  Heat  Radiation. 


BY  R.  A.  I'ESSENDKN. 

HE  use  of  electricity  for  heating  has 
lagged  somewhat  behind  its  applica- 
tion for  lighting  and  power.  In  spite 
of  the  fact  that  its  use  has  met  with 
most  signal  success  in  some  special 
processes,  such  as  electrical  welding 
and  forging,  its  employment  in  this 
way  is  very  restricted. 

One  reason  of  this  is  the  application 
of  electricity  to  produce  heat  in  ways 
for  which  it  is  not  fitted.  The  use  of  electricity  is  eco- 
nomical only  when  the  heat  is  to  be  localized  and  guarded 
from  losses,  and  where  temperature  rather  than  quantity  of 
lieat  is  sought  for. 

The  use  of  electrical  resistance  for  heating  street  cars 
can,  for  instance,  hardly  be  conceived  of  as  economical  under 
any  circumstances,  for  if  a  company  has  power  in  excess 
of  that  required  to  run  street  cars,  it  would  certainly  make 
money  by  using  coal  in  the  cars  and  selling  the  extra 
power  at  as  low  a  price  as  two  cents  per  kilowatt  hour, 
at  which  rate  it  could  hardly  fail  to  obtain  customers. 

A  second  reason  is  the  difficulty  in  checking  radiation 
from  the  body  heated.  According  to  the  results  obtained 
by  Macfarlane,  the  amount  of  energy  radiated  from  a  box  of 
metal  raised  to  a  temperature  of  200  degrees  C.  above  the 
air  is  equal  to  about  40  h.  p.  The  writer's  experiments 
make  it  about  a  third  of  this,  or  about  15  h.  p.  (The  prob- 
able cause  of  the  difference  is  given  below.) 

If  we  take  the  price  of  one  kilowatt  hour  as  fifteen  cents, 
it  is  seen  that  the  energy  spent  in  merely  maintaining  the 
temperature  of  the  box  will  cost  about  $2.25. 

If  the  box  is  surrounded  with  a  covering  of  asbestos  one 
inch  thick,  the  loss  from  radiation  will  only  be  reduced  one- 
half,  and  the  expense  of  keeping  up  the  temperature  of  the 
box  will  be  about  $1.12,  still  much  too  high  to  be  eco- 
nomical, except  in  extreme  cases. 

If,  however,  we  confine  our  applications  of  electricity  for 
heating  to  cases  where  temperature  is  required  rather  than 
quantity  of  heat,  and  if  we  can  succeed  in  keeping  down  the 
radiation  and  convection  losses,  there  are  a  very  great  num- 
ber of  cases  where  we  may  use  electricity  with  economy  and 
advantage. 

One  of  these  is,  of  course,  electrical  cooking.  At  present, 
owing  to  the  inefficient  means  of  checking  radiation,  the  ex- 
pense is  too  great  for  its  practical  use,  except  in  special  cases. 
As  an  instance  it  may  be  mentioned  that  a  small  oven  on  ex- 
hibition at  the  World's  Fair  this  summer  (and  which  was 
nicely  blackened  outside  so  as  to  radiate  the  greatest  amount 
of  energy  possible),  consumed  no  less  than  3.83  h.  p.,  which 
figure  would  probably  rise  to  4  h.  p.  in  colder  weather; 
the  cubic  contents  of  the  oven  being  only  2.6  feet  and  the 
surface  exposed  to  radiation  only  11.5  square  feet.  At 
the  rate  of  1 1  cents  per  horse  power  hour  this  would  mean  an 
expense  of  44  cents  per  hour. 

The  calculated  loss  from  radiation  in  this  case  is  about 
3  h.  p.,  and  is  probably  something  over  that.  The  ad- 
vantage to  be  gained  in  reducing  the  radiation  is  very 
evident. 

Another  typical  case  is  the  manufacture  of  varnishes.  In 
1890  the  writer,  while  working  at  this  subject  from  the 
chemical  side,  was  led  to  the  conclusion  that  the  reason  why 
varnishes  could  not  be  made  colorless  except  by  using  the 
more  expensive  kinds  of  gum  was  because  the  melting  point 
of  the  gum  was  so  near  the  decomposition  point  of  some 
of  its  constituents  that  the  two  actions  always  went  on  to- 
gether, the  result  being  a  blackened  varnish.  It  immedi- 
jitely  suggested  itself  that  this  must  always  occur  when  char- 


coal or  other  fuel  is  used  to  melt  the  gum,  as  the  sides  of  the 
c(jpper  kettle  must  always  be  hotter  than  the  gum  in  the 
centre,  otherwise  there  would  be  no  flux  of  heat,  and  that 
unless  an  inordinate  time  be  taken,  this  heat  gradient  must 
always  be  so  steep  that  the  gum  at  the  sides  of  the  kettle 
must  be  decomposed  before  the  gum  in  the  centre  is  melted. 

An  obvious  solution  was  to  perform  the  work  by  elec- 
tricity, and  a  number  of  experiments  were  carried  out,  with 
the  most  complete  success,  varnish  being  made  from  in- 
ferior and  cheap  gums  which  surpassed  that  made  from  the 
most  expensive  kinds  in  the  market.  The  method  used  was 
to  place  the  vessel  containing  the  gum  in  a  large  box,  heatefl 
by  a  coil  of  iron  wire.  The  temperature  was  governed  by  an 
automatic  regulator,  and  the  hot  air  penetrated  through  the 
pieces  of  material  to  be  meUed  so  that  the  melting  com- 
menced evenly,  and  was  finished  much  sooner  than  usual, 
and  there  was  an  almost  absolute  absence  of  black  products 
of  decomposition. 

While  the  experiments  demonstrated  the  complete  suc- 
cess of  the  process  as  regards  the  making  of  varnish  from 
inferior  gums,  the  gain  in  this  way  was  so  nearly  ofifset  by 
the  loss  through  the  increased  expense,  due  to  the  use 
of  electricity,  that  the  process  was  never  worked  on  a  large 
scale.  With  improved  means  of  preventing  radiation,  how- 
ever, there  is  little  doubt  that  it  would  prove  a  success. 

A  third  type  may  be  illustrated  by  the  manufacture  of 
sulphuric  acid.  To  concentrate  this  there  are  at  presenc 
two  methods  in  use.  (A  third  method,  that  of  letting  the 
dilute  acid  trickle  over  heated  stoneware,  is  only  suitable 
for  the  manufacture  of  commercial  acid,  and  would  not  do 
where  the  chemically  pure  acid  is  required.)  The  first  is  the 
distillation  of  the  water  from  the  acid,  while  contained  in 
glass  vessels  heated  externally.  This  method  is  expensive 
on  account  of  the  great  amount  of  breakage  of  the  glass 
vessels,  the  least  draught  of  air  sufficing  to  crack  them. 

The  second  method  is  hardly  less  expensive,  as  it  involves 
the  use  of  large  platinum  stills.  The  first  cost  and  the  in- 
terest on  these  is  very  high;  moreover,  they  do  not  last,  as 
the  sulphuric  acid  acts  on  them,  slowly  but  surely  dissolving 
the  platinum. 

It  is  very  easy  to  devise  a  method  of  performing  this  proc- 
ess by  the  use  of  electricity,  the  acid  being  contained  in 
shallow  glass  vessels  and  surrounded  by  a  lead  chamber,  so 
arranged  that  there  can  be  no  drip  back  into  the  glass  ves- 
sels. Here  again,  however,  experiment  showed  that  the 
losses  through  radiation  were  too  great  to  make  the  process 
pay. 

We  see,  therefore,  that  in  the  three  cases  where  tempera- 
ture rather  than  quantity  of  heat  is  required — where  an 
even  distribution  of  temperature  is  necessar}' — and  where 
the  application  of  heat  requires  expensive  vessels,  that  the 
use  of  electricity  is  indicated,  and  would  be  commercially 
profitable  were  it  not  for  the  great  losses  from  radiation. 
It  is  the  object  of  this  note  to  describe  a  simple  method 
by  which  -such  losses  can  be  greaily  reduced. 

In  1892,  the  writer,  while  considering  the  question,  con- 
ceived that  the  principles  pointed  out  by  Fourier  ("Theory 
of  Heat,"  Sec.  SS,  Freeman's  translation"),  might  be  practi- 
cally apph'od.  Though  the  proof  was  not  free  from  inex- 
actness, it  was  thought  worth  while  to  give  the  method  sug- 
gested by  the  equations  a  trial.  The  subject  was  sfiven  to 
two  of  my  senior  students,  "Messrs.  Keiper  and  Fisher  ')\- 
whom  the  experimental  work  was  done.  The  results  werr 
most  satisfactorv',  and  showed  the  method  to  be  much  better 
than  any  one  with  which  the  writer  is  acquainted. 

Tn  describing  it  the  words  heat,  conductivitv.  etc..  are. 
in  accordance  w^th  recent  usasfe,  applied  in  a  more  f^efinite 
manner  than  was  till  recentlv  the  custom.  The  heat  U 
supposed  to  f^ow,  as  electricity  does,  from  a  place  of 
high  potential  to  one  of  low  potential.    Quantity  of  heat 
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corresponds  to  quantity  of  electricity.  The  unit  of  quantity 
is  the  calorie.  Temperature  corresponds  to  potential.  (Soniv- 
confusion  ha^  arisen  lately  in  regard  to  this  question,  it 
Deing  stated  that  if  temperature  is  heat  potential,  its  dimen- 
sional formula  must  be  unity,  while  since  capacity  for  heat 
or  specific  heat  is  a  numeric,  this  cannot  be  the  case.  Tho 
error  comes  in  supposing  that  specific  heat  is  a  numeric,  for 
from  iJulong  and  lY-tit's  law,  the  quantity  of  heat  required 
to  raise  a  body  one  degree  is  equal  to  the  unit  of  kinetic 
energy  multiplied  by  a  numeral.  Therefore  the  dimensii>n<i 
of  specific  heat  are  />'  ;!/  T-  and  not  unity.) 

Heat  conductivity,  or  impartivity,  corresponds  to  electrical 
conductivity,  and  heat  resistance,  or  morativity,  to  electrical 
resistivity.     Specific  heat  corresponds  to   specific  capacity . 

The  theorem  of  Fourier  referred  to  may  be  given  as 
follows: 

"Jf  we  take  a  surface  and  maintain  it  at  a  constant  tern 
peraturc  s^)  that  its  loss  per  second  is  A'  calories,  anJ  then 
surround  it  with  a  thin  shell  of  coiulucting  notorial  of  i:ii- 
partivity  ;,  and  thickness  /,  then  the  body  must  be  kept  at 
a  temperature  3  -j-  hl/i  times  the  original  tcnvjcrature  in 
order  that  the  heat  loss  may  be  the  same,  the  space  bc:wcen 
the  body  and  its  surrounding  shell  being  very  small  an<l 
filled  with  air,  /  being  the  inii)artivity  «)f  the  substance  of  'ii>e 
shell,  and  h  that  of  air."  This  theorem  only  holds  in  tlu- 
case  where  no  heat  passes  from  the  body  to  tin-  shell  by 
radiation.  I'ourier  does  not  suggest  any  means  of  prevent- 
ing this  radiation,  and  goes  on  to  consider  what  will  be  thi- 
law  of  loss  when  the  space  between  the  body  awd  its  envc 
lope  is  small  and  free  from  air. 

It  is  evident,  however,  that  radiation  can  nearly  be  com- 
pletely prevented  by  polishing  the  surface  of  the  body  and 
the  surface  of  its  envelope.  I'or  instance,  Trowbridge 
found  that  the  loss  of  red  rays  when  twire  reflected  frmii 
silver  was  only  6  per  cent.,  and  for  the  heal  rays  it  w<mld 
probably  be  less,  as  silver  has  its  greatest  absoq)tion  in  tlu* 
short  wave  lengths. 

We  have  here  a  method  of  cutting  down  the  heat  losses 
in  a  geometric  rate,  instead  of  in  an  arithmetical  one,  as  is 
the  case  when  (jrdinary  heat  insulating  substances,  such  a- 
asbestos,  magnesia,  etc.,  are  used.  The  object  of  the  e.\- 
prriments  was  to  prove  whether  this  theory  is  correct  or 
not.  and  though  the  evidence  is  scant,  owing  to  the  fact 
that  but  two  envelopes  were  tried,  it  will  be  seen  that  it  held 
very  nearly  for  the  first  envelope,  and  would  possibly  ha\x- 
held  for  the  second  also,  but  that  the  two  outer  envelopes 
touched  at  one  point,  a  fact  which  was  not  discovered  until 
too  late  to  repeal  the  experiment;  but  even  then  the  re- 
duction was  very  considerable.  The  Ixulv  containing  the 
heat  .sotirce  was  a  pcdished  tin  box  (no  attempt  was  made  to 
make  it  brighter  than  when  bought),  and  the  source  con 
sisted  of  a  resistance  of  iron  wire,  the  energy  lost  bein;^ 
tncasurerl  by  the  j)roduct  of  the  current  passing  througli 
the  wire  info  the  drop  in  voltage  .across  its  terminals. 

(In  passing  it  may  be  n<ifed  that  this  is  probably  by  far 
the  best  means  for  measuring  the  heat  insulating  power  of 
materials  which  can  be  used,  being  far  superior  to  the  or- 
dinary methods  of  measuring  by  condensed  stcain.  etc.) 

The  <»thrr  boxes  were  :dso  of  tin,  1-2  and  T  inch  largrr. 
and  scparatcfl  from  one  another  atid  from  the  inside  box  In 
small  pieces  of  glass  tubing.  Narrow  strips  of  asbestos  were 
used  at  first  to  .separate  the  boxes,  but  the  How  of  heat 
through  them  was  found  to  be  too  great;  though  thev  wen- 
not  more  than  half  an  inch  wide,  they  entirely  vitiated  the 
resttlts.  and  s»^  t!ie  glass  was  substituted  for  them. 

In  making  the  experiments  a  steady  current  was  passed 
through  the  resistance,  and  the  point  noted  at  which  the  tem- 
perature of  tlie  box  became  constant,  or  at  which,  after  the 
lapse  of  fifteen  Tiiinufes,  there  was  not  a  ch.Tnge  of  one  do 
grec     The  difference  between  Ut"  temperature  of  the  box 


and  the  outside  air  was  then  noted,  and  the  watts  necessan' 
to  maintain  that  temperature  difterence.  The  current  was 
then  increased,  and  a  new  reading  taken,  and  so  on  till  the 
highest  temperature  desired  had  been  obtained,  when  tlie 
process  was  reversed,  and  a  curve  taken  for  various  reduc- 
tions of  current,  till  the  temperature  of  the  box  reached  that 
of  the  air  once  more.  If  the  up  and  down  cur\'es  did  not  agree, 
as  they  sometimes  did  not,  on  account  of  convection  cur- 
rents, which  it  was  impossible  to  get  rid  of  entirely,  the  ex- 
periment was  rqieated  till  they  did.  The  box  Nvas  then  sur 
rounded  by  another  box,  or  a  half-inch  wrapping  of  as- 
bestos, and  a  new  set  of  observations  taken. 

In  the  cunes  shoNSTi  in  Fig.  i  Curve  i  represents  the  rela- 
tion between  watt  loss  of  radiation  and  difference  of  tem- 
perature for  the  inside  box  (whose  area  was  six  square  feet>, 
when  both  its  inside  and  outside  surface  were  bright 

Curve  2  represents  the  effect  of  surrounding  the  same  box, 
which  we  will  call  A,  with  a  wrapping  of  asbestos  board 
1-4  inch  thick,  the  surface  of  the  asbestos  being  left  white 

Curve  3  the  same,  but  covering  of  asbestos  1-2  inch  thick. 

Curve  4. — Result  when  box  A  was  surrounded  by  box  B 
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FIG.    1.— CURVES    OF    HEAT    RADIATION. 

and  separated  from  it  by  a  few  small  strips  of  asbestos;  both 
boxes  bright  (The  differences  of  temperature  given  are  iri 
every  case  the  difference  betwen  that  of  the  inside  of  the 
inside  box  A,  and  the  air  in  tlie  room,  at  a  distance  of  15 
feet  from  the  boxes.) 

Curve  5. — The  same,  but  separated  by  bits  of  glass  tubing. 

Curve  6. — Box  C  outside  of  botli  box  B  and  box  A;  all 
boxes  bright.  It  was  afterward  found  that  the  top  of  box 
H  touched  the  top  of  bo.x  C,  but  before  this  was  noticed  box 
.\  had  been  tarnished  and  the  experiment  could  not  be  .-r- 
peated.     In  later  experiments  this  was  guarded  agrainst 

Cur\'e  7. — Same  as  6,  but  with  inner  box  tarnished. 

Curve  8. — Box  A  alone,  but  painted  on  inside  with  gold 
size  and  lampblack.     Outside  surface  bright 

Curve  II. — Box  /V,  but  both  sides  coated  wntli  l,Tmrthl.Trk 

and  gold  size. 

(To  be  continued.) 


A  New  Telephone  Central  Exchanfre. 


The  Metropcilitan  Telephone  and  Telegraph  Company 
opened  a  new  telephone  exchange  at  95  Broadway,  New 
V<irk  City,  on  Jan.  3.  from  which  i.ooo  subscribers  in  the 
(district  bounded  by  Broadway.  Wall  street.  Battery^  and  Blast 
l\iver.  are  already  being  served,  thus  relieving  the  Cort- 
lan<ll  street  station.  The  new  exchange  has  an  ultimate 
capacity  of  3,000.  and  represents  the  most  modem  de- 
vel<ipment  of  telephone  engineering.  It  contains  the  latest 
type  of  metallic  circuit  multiple  switchboards,  and  notable 
features  are  the  ingenious  self-restoring  indicators,  the  ap- 
paratus for  rintn'ng  sub'^cribers'  bells,  for  testing  lines,  for 
locating  troubles  and  for  complete  supervision  of  the  work. 
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'Unipolar  Dynamos  Which   Will  Generate  No  Current. 

BY  CARL  HERING. 

HE  ideal  commutator-less  unipolar 
machine  which  will  generate  voltages 
capable  of  being  used  for  lighting  and 
power,  is  to  many  electricians  about 
what  peq)etual  motion  was  to  many 
mechanics;  they  are  both  fascinating 
ideals  on  which  much  brain  work,  time 
and  money  have  been  spent,  but  which 
have  both  resisted  stubbornly  every  at- 
tempt at  a  solution;  they  differ  in  the  important  respect  that 
every  intelligent  engineer  knows  positively  that  perpetual 
motion  is  an  impossibility,  but  in  the  case  of  unipolar  ma- 
chines of  more  than  a  few  volts,  the  impossibility  of  the 
problem  has  perhaps  not  yet  been  demonstrated,  and 
it  is  doubtless  for  this  reason  that  so  much  time 
is  still  being  devoted  to  attempts  to  make  such 
machines,  even  by  very  intelligent  men.  As  they 
have  generally,  if  not  always,  been  unsuccessful  at- 
tempts, little  is  heard  about  them  except  perhaps  in  the 
Patent  Office,  where  the  examiners  make  short  work  of 
such  applications  by  resorting  to  their  privilege  of  requiring 
"a  working  model"  before  proceeding  with  the  case. 

As  much  time,  money  and  intelligent  brain  work  is  doubt- 
less still  being  spent  in  the  attempts  at  the  realization  of  tiiis 
fascinating  problem,  particularly  by  beginners,  the  writer 
will  endeavor  to  show,  not  that  the  solution  is  an  impossi- 
bility, but  that  there  are  certain  fundamental  principles  which 
may  as  well  be  recognized  at  the  start,  and  which  when  so 
recognized  will  show  inventors  at  once  that  probably 
nine-tenths  of  their  designs  will  not  be  operative,  thus  saving 
them  and  their  capitalists  the  work  and  expense  of  construct- 
ing experimental  models.  Text-books  usually  describe 
operative  apparatus,  but  we  will  here  reverse  the  custom  and 
show  what  is  inoperative.  As  the  fundamental  principles  to 
which  we  are  going  to  call  attention  are  doubtless  all  well 
known  to  those  who  have  a  thorough  knowledge  of  the  laws 
of  electricity  and  magnetism,  the  present  remarks  are  in- 
tended more  for  amateurs  and  beginners,  with  the  hope  that 
they  may  save  such  inventors  much  time  and  trouble. 

One  of  the  first  principles  which  may  be  assumed  as 
fundamental  is  that  an  electric  circuit  and  a  magnetic  circuit 
may  both  be  considered  as  closed  links,  shown  in  Fig.  i. 


FIGS.  1,   2,   3  AND   4. 

The  act  of  linking  them  together,  as  shown  in  Fig.  2,  by 
making  one  "cut"  the  other,  will  generate  a  current  as  indi- 
cated, while  unlinking  them,  as  in  Fig.  3,  will  generate  a 
current  in  the  opposite  direction.  The  unfortunate  term 
unipolar  machine  may  be  said  to  refer  to  a  dynamo  in  which 
the  current  in  the  armature  wire  is  "unipolar,"  that  is,  it 
does  not  reverse  periodically,  as  in  all  other  dynamos  and  al- 
ternators, but  always  has  only  one  direction.  In  such  uni- 
polar induction  it  is  therefore  essential  that  there  must  eithti 
be  a  continuous  linking  or  a  continuous  unlinking  of  tiie 
two  circuits,  for  if  there  is  an  alternate  linking  and  unlinking 
it  will  at  once  become  an  ordinary  dynamo  or  alternator. 
The  only  possible  solution,  therefore,  is,  that  one  and  only 
one,  of  these  operations  must  be  continuous. 

Before  proceeding,  attention  should  be  called  to  the  fact 
that  a  magnetic  circuit,  although  somewhat  analogous  to  a 
stretched  rubber  band,  cannot  be  cut  like  it  in  order  to  un- 
link it,  or  to  get  it  out  of  the  way,  so  to  speak,  without 


affecting  the  electric  circuit  with  which  it  was  linked.  It 
appears  that  the  only  possible  way  for  a  magnetic  line  of 
force  to  be  obliterated  or  gotten  out  of  the  way  entirely  is  to 
allow  it  to  collapse,  that  is  to  become  smaller  and  smaller 
until  it  is  reduced  to  a  point,  but  in  this  redurf'.ion  of  its  cir- 
cuit it  will  "cut"  any  inductor  which  was  within  its  circuit; 
that  is,  which  was  linked  with  it;  it  appears  to  be  absolutely 
impossible  to  unlink  it  in  any  other  way,  except  by  opening 
the  electric  circuit,  which,  of  course,  means  a  commutator  or 
other  device  for  so  opening  the  circuit,  and  this  is  the  very 
thing  that  the  unipolar  machine  is  intended  to  avoid.  It  is 
therefore  axiomatic  that  if  in  a  unipolar  machine  a  magnetic 
and  an  electric  circuit  have  once  been  linked  together  they 
cannot  possibly  be  unlinked  again  without  reversing  the 
current  in  the  inductor,  and  thereby  making  it  an  ordinar) 
dynamo  requiring  a  commutator.  All  intended  unipolar  ma- 
chines in  which  the  idea  is  to  cut  the  lines  in  one  direction, 
then  obliterate  them  or  reverse  them  quickly  and  cut  them 
again  in  the  opposite  direction,  will  therefore  be  inoperative. 

Let  us  see  how  it  is  possible  to  cut  or  link  them  continu- 
ously in  one  direction.  In  Fig.  4  the  magnetic  circuit  lias 
been  linked  once  and  is  being  linked  again  in  the  same  di- 
rection. If  this  is  continued  indefinitely  there  will  be  true 
unipolar  induction,  and  if  the  electric  circuit  is  a  coil  of 
many  turns,  any  desired  voltage  may  thus  be  generated. 
But  there  does  not  seem  to  be  any  way  in  which  the  lines  of 
force  can  be  so  twisted  and  moved;  furthermore,  this  neces- 
sarily would  "stretch"  them  and  wind  them,  so  to  speak, 
around  the  coil;  but  they  do  not  accommodate  themselves 
to  such  manipulations  as  stretching  to  an  infinite  length  or 
winding  around  a  conductor  as  a  spiral,  and  it  is  therefore 
unlikely  that  there  will  ever  be  a  solution  of  the  problem  in 
this  direction. 

But  if  instead  of  manipulating  the  magnetic  circuit  the 
electric  current  be  made  to  go  through  the  process,  the 
problem  is  easily  solved.     This  is  best  shown  in  Fig.  5.  leav- 


FIGS.  5  AND  6. 

ing  out  of  consideration  at  present  the  dotted  loop  a  b  c.  If 
the  electric  circuit  be  fixed  at  one  part,  as  shown,  and  if  the 
other  part  be  made  to  move  through  a  field  represented  by 
the  arrows,  by  stretching  it,  there  will  be  unipolar  induction 
as  long  as  this  motion  is  continued  in  one  direction.  As  is 
well  known,  this  is  accomplished  in  practice  as  shown  in 
Fig.  6,  in  which  the  movement  is  a  circular  one,  thus  per- 
mitting the  field  to  be  a  limited  instead  of  an  unlimited  one, 
and  the  infinite  "stretching"  of  the  circuit  is  then  accom- 
plished practically  by  means  of  sliding  contacts  at  C,  C.  If 
instead  of  these  sliding  contacts  the  electric  circuit  be  sup- 
posed to  be  winding  itself  up  on  these  cylinders,  it  will  readilv 
be  seen  that  this  method  is  an  equivalent  of  the  one  shown 
in  Fig.  4,  by  supposing  the  two  circuits  to  be  interchanged, 
making  the  electrical  one  the  flexible  one.  These  machines 
are  operative,  but  generate  only  ver>'  few  volts;  5  or  10  is 
believed  to  be  the  maximum  which  has  been  generated  by 
commercial  machines. 

In  many  projected  unipolar  machines,  based  on  this  princi- 
ple, it  was  thought  that  if  the  wire  be  coiled  on  itself  in  some 
way,  as  shown  by  the  dotted  line  (/  h  c,  Fig.  5,  that  the 
electric  circuit  would  then  cut  the  field  repeatedly,  the 
E.  M.  Fs.  being  in  series,  thus  generating  a  high  E.M.F.  This 
is  the  principle  in  probably  nine-tenths  of  the  many  inopera- 
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tive  unipolar  inacliines.  But  it  will  readily  be  seen  that  tiic 
return  wire  a  b  cuts  the  lines  just  exactly  as  much  as  tne 
useful  part,  b  c,  and  what  is  gained  by  U  c  is  exactly  bal- 
anced by  tne  volts  in  the  opposite  direction  in  a  b,  and  there 
is  absolutely  no  gain.  A^  me  circuit  must  be  a  closed  link, 
It  must  in  some  way  be  brougiii  uack  to  one  bide  ol  the  hem 
before  it  can  be  made  to  cui  it  again,  it  is  the  counie.- 
induction  in  this  return  wire  wmch  makes  most  ol  the  pn.i- 
pohed  unipolar  macliinch  m<jperative.  It  will  always  be 
Icmnd,  although  it  may  ijomelimes  not  be  as  easily  seen  as 
in  I'ig.  5,  tlial  if  tiiere  i«>  such  a  return  portion  of  a  circuit  it 
vsill  cut  the  bame  lines,  and  an  cxacil)  equal  number  tji 
them,  not  a  single  line  will  escape  it. 

If  this  return  winding  a  b  be  fixed  like  in  the  hrsl  wind- 
ing, then  the  machine  becomes  operative,  but  it  llien  ro- 
(jiures,  like  the  first,  a  separate  sliding  contact  at  each  end; 
it  there  are  no  objections  to  a  multiplicity  of  such  contacts, 
then  unipolar  machines  of  any  voltage  are  possible;  but  there 
must  be  two  such  contacts  (in  some  cases  only  onej  lor  cuc/i 
of  these  windings. 

It  has  often  been  claimed  that  by  enclosing  this  troublesome 
return  wire  in  an  iron  tube,  or  surrounding  it  by  iron,  it  will 
be  shielded  from  the  lines  of  force,  but  this  is  an  error,  as  a 
wire  enclosed  in  an  iron  tube  when  moved  through  a  field 
will  cut  precisely  as  many  lines  of  force  as  it  would  without 
the  injii.  The  lines  (or  more  correctly,  the  liux;  must  pass 
from  one  side  to  tlie  other,  and  as  their  circuits  cannot  be 
opened,  they  must  cut  the  wire  within  the  tube. 

Another  favorite  method  is  to  make  this  return  wire  cut 
tlie  lines  at  a  lower  speed,  say  near  to  the  axis,  thus  generat- 
ing a  Icjwer  E.  M.  1*'.  and  leaving  an  available  dirterence.  Ijut 
this  is  also  an  error,  as  it  will  always  be  found  that  either 
the  field  is  more  intense  or  else  the  wire  cuts  many  of  the 
lines  where  it  passes  from  the  periphery  to  the  axis;  the  lines 
will  always  be  found  to  be  somewhere,  and  they  will  always 
be  cut  by  this  return  wire,  as  they  are  all  closed  links. 

Still  another  favorite  method  is  to  cut  the  lines  rapidly  in 
one  direction  and  slowly  in  the  reverse  direction  and  tlien 
utilizing  only  the  higher  E.  M.  hs.  But  this  is  then  no 
longer  a  unipolar  machine.  If  the  equivalent  of  a  fiap  valve 
could  be  introduced  to  keep  out  the  lower  E.  M.  I's.  (as  is 
done,  for  instance,  when  a  Leydcn  jar  is  charged  from  a 
Kuhmkorff  coil;  such  a  machine  would  be  operative,  but 
would  have  a  pulsating  current  with  long  periods  of  rest  be- 
tween the  pulsations,  which  would  make  it  practically  use- 
less. Although  the  E.  M.  !•".,  and  therefore  the  current  of  the 
reversed  motion,  would  be  smaller,  they  would  last  for  a 
longer  time. 

There  is  still  another  princii)]e  which  is  not  usually  stated 
in  text-books,  and  which  if  it  had  been  well  known  would 
have  saved  much  work  in  designing  inoperative  unipolar 
machiiHS.  It  was  believed  by  serine  that  ulien  the  lines  of 
force  in  a  unipolar  machine  reached  the  armature  iron  they 
were  carried  with  this  iron  and  they  could  in  this  way  be 
transported,  as  it  were,  to  sonic  place  where  they  could  be 
rileased  again,  meanwhile  the  circuits  have  been  reversed 
without  induction  and  are  ready  to  be  cut  again.  Or,  in 
more  general  terms,  it  was  thought  that  if  an  iron  core  in  a 
coil  be  revolved,  the  coil  remaining  fixed,  the  lines  of  force 
would  move  with  the  iron,  and  not  remain  fixed  with  the 
coil.  lUit  this  aisc)  appears  to  be  an  crn>r,  as  lines  of  force 
are  said  to  remain  and  move  with  that  which  generates  them; 
that  is,  with  the  coil  of  an  clcctro-magnot ;  they  are  stati<man>- 
if  the  coil  is  stationary  and  revolve  if  the  coil  revolves.  This 
statement  is  made,  however,  on  the  authority  of  others,  the 
writer  nc^t  having  made  any  experimental  demonstration  him- 
self. P>iit  whether  it  be  true  or  not.  we  believe  that  it  may 
be  safely  assumed  that  a  magnetic  circuit  or  link  cannot  be 
temporarily  opened,  as  it  were,  like  an  electric  circuit  con- 
taining a  condenser,  and  aftcr>vards  closed  again,  keeping  its 


properties;  nor  can  it  be  stretched  out  indefinitely  and  wound 
around  a  cylinder,  the  equivalent  of  which,  in  tlie  electric 
circuit,  is  accomplished  as  shown  in  Fig.  6;  if  either  of  these 
were  possible  high  voltage  unipolar  machines,  witli  repeated 
inductions  in  a  coil,  would  be  possible. 

It  seems  therefore  that  the  future  of  operative  unipdar 
machines  lies  in  the  use  of  large  and  strong  fields,  great 
speeds  and  more  or  less  numerous  sliding  contacts;  with 
these  it  is  quite  possible  to  obtain  lOO  volti^.  but  whether 
such  machines  would  have  any  advantages  over  a  well  con- 
structed dynamo  with  a  commutator  is  a  question 


The  Host   Economical  Age  of  Incandescent    Lamps. --11. 

BY    LIEUT.   MANNING  K.  EYRE. 

HE  first  part  of  this  paper  ap- 
peared in  the  last  issue  of  this  jour- 
nal, and  ^as  the  continuation  of 
the  subject  contains  constant  ref- 
erences to  the  tables  and  cur\es, 
published  in  that  issue,  these  data 
are  here  repeated,  with  the  addi- 
tion of  Table  III.  In  the  last 
issue  the  columns  in  the  tables 
were  marked  erroneously,  "Total 
cost."  They  are  here  corrected 
and  are  marked  as  they  should 
be,  "Lamp  cost."  The  curves  A,  B  and  C  are  the  same  car- 
bons burned  at  different  efficiencies:  A  at  3.1  watts,  l»  at 
3.6  watts,  and  C"  at  4  watts  per  candle  power. 

T.\ULE   I. 

Watta 

Percentage  Per    Candle 

of  or 
Life.                                                 Candle  Power.  Efficiency. 

0  hours    100  4^ 

100  hours   95.6  4.6 

200  hours   90    "  4.8 

3O0  hours   84  6.0 

400  hours   78.4  6.S 

500  hours    73  6.6 

600  hours    68.6  6.9 

700  hours    64.7  6.S 

800  hours    62  €.6 

900  hours   57.4  CS 

1000  hours   56.6  CS 

TABLE  II. 

16-c.   p.  4.2  Watt  Lamp. 

Cost  of  1  Candle  of 
Light  for  3000  Hrs. 
When  El.  H.  P. 
Lamp  Lamp        Mean  C.  P.  Hour  Costa, 

Smashed  at  Cost.         for  3000  Hrs.     3c.        Be.        8c. 

200  hours   J5  26  16.2  J0.S8    J1.26    11.79 

300  hours   3.60  16.  .77       1.14       1.69 

400  hours    2.62  14.4  .76      1.13      1.69 

600  hours   2.10  13.9  .76      I.IS      1.71 

600  hours    1.76  U.4  .76      1.14      1.73 

700  hours   1.50  11.9  .746    1.16      1.76 

800  hours   1.32  U.6  .746    1.17      1.81 

900  hours   1.17  11.  .76      1.19      1.85 

1000  hours    1.05  11.6  .77      1.22      190 

TABLE  IIL 

M-c.  p.  3.1  Watt  LAmp. 

Cost  of  1  Candle  of 
Light  for  3000  Hrs. 
When  EI.  H.  P. 
I^mp  Lamp        Mean  C.  P.  Hour  Costs, 

s  1  at  Cost.         for  3000  Hrs.     3c.        5c.        8c. 

lis    $6.26  19.4  $0,655  $0,910  $1.30 

300  hours   3.50  18.4  .596      .860    1.27 

400  hours    2.62  17.6  .674      .857    1.28 

BOO  hours   2.10  17.1  .560      .852    1.29 

600  hours    1.76  16.6  .659      .860    1.31 

700  hours   1.60  16.1  .657      .867    LW 

800  hours   1.31  15.7  .660      .878    1.36 

WK)  hours   1.17  15.4  .662      .885    1.38 

Table  III.  is  calculated  in  the  same  manner  as  Table  II., 
using  as  data  cur\*e  A  of  Figs,  i,  2  and  3.  These  curves  repre- 
<;ent  the  average  performance  of  a  nutnher  of  modem  lamps  of 
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20-C.  p.  and  3.1  watts  per  candle  power  efficiency.  A 
glances  at  Tables  II.  and  III.  will  impress  any  one  with  the 
advantages  of  using,  at  the  present  day,  3.1-s'att  lamps  in 
preference  to  lower  economy,  as  shown  in  Table  II.  Although 
Table  II.  represents  the  performance  of  i6-c.  p.  lamps,  we  find 
the  energy  expended  per  lamp  greater  throughout  than  for 
the  20-c.p.  lamp  of  Table  III.  The  smashing  point  remains 
very  nearly  the  same,  but  the  saving  of  expense  per  candle  of 
light  is  very  marked.  Taking,  for  instance,  the  cost  of  power 
as  5  cents  and  smashing  both  lamps  at  500  hours,  the  cost  of  a 
candle  of  light  for  3,000  hours,  using  the  4.2-watt  lamp, 
is  $1.13  and  using  the  20-c.  p.  lamp  is  85  cents;  and  in  the 
first  case,  we  have  averaged  only  13.9  candles  of  light  and  in 
the  second  case,  17.1.  The  saving  per  candle  is  28  cents 
and  per  lamp  $1.18  in  3,000  hours.  Supposing  the  4.2-watl 
lamp  to  be  a  20-c.  p.  lamp  of  initial  efficiency  of  4.2-watts. 
instead  of  a  i6-c.  p.  lamp,  the  mean  candle  power  for  500 
hours  would  be  17.4  and  the  total  cost  per  lamp  for  3,000 
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hours  $19.66,  while  for  the  3.1 -watt  lamp  of  20-candle  power, 
the  average  candle  power  would  be  17. i  and  the  total  cost 
per  lamp  for  3,000  hours  $14.53.  In  other  words,  a  man 
with  a  i,ooo-Hght  plant,  paying  5  cents  per  electrical  horse 
power  hour,  delivered  to  the  lamps,  in  3,000  hours  would 
save,  approximately,  $5,000  by  using  a  3.1-watt  lamp  in  pref- 
erence to  the  4.2-watt  lamp,  smashing  either  at  500  hours. 

Referring  again  to  the  smashing  point  of  lamps,  by  refer- 
ence to  Table  I.  we  see  that  the  candle  power,  if  the  lamps 
are  broken  at  800  hours,  with  a  cost  of  power  of  3  cents, 
averages  12,  but  it  must  be  remembered  that  for  the  last  100 
hours  or  so  of  the  run  the  candle  power  is  down  as  low  as 
9  1-2,  and  the  customer  is  probably  complaining  bitterly. 

To  large  users  of  lamps,  who  buy  in  large  quantities,  the 


first  cost  of  the  lamp  is  much  less  and  this  means,  of  course, 
that  for  large  consumers  the  lamp  snould  be  broken  earlier. 
/\nother  point  that  must  be  remembered  is  that  the  above 
Table  ii.  is  for  16-c.  p.  lamps,  and  since  the  price  of  20  and 
24-c.  p.  lamps  is  generally  n<j  greater;  on  tlie  other  hand,  the 
cost  of  power  is  greatly  increased,  and  this  agam  would  in- 
duce us  to  break  the  lamps  earlier,  lor  example,  a  24-c.  ]>. 
lamp  takes  50  per  cent,  more  power  than  a  i5,  vvitii  generally 
the  same  cost  of  lamp;  a  32-c.  p.  lamp  takes  twice  as  mucn 
power,  with  a  lamp  cost  generally  from  30  per  cent,  to  50  per 
cent,  higher.  Consequently,  the  higlier  the  candle  power  ci 
the  lamp  the  sooner  it  should  be  renewed  to  get  the  most 
economical  and  satisfactory  results. 

Many  people  will  have  the  impression  that  if  they  use  4- 
watt  lamps  they  can  run  them  economically  for  a  longer 
time;  but  by  what  we  have  just  seen,  this  is  not  tenable.  If 
the  regulation  of  a  plant  is  not  good  enough  to  warrant  the 
use  ol  a  high  economy  lamp  it  must  be  remembered  that  a 
low  economy  lamp  on  such  a  plant  will  act  very  nearly  as  a 
high  economy  lamp  would  on  a  well  regulated  plant.  In 
otiier  words,  a  4-watt  lamp  on  a  station  whose  voltage  runs 
4  per  cent,  high  will  drop  in  candle  power  as  much  as  a  3.6- 
watt  lamp  on  a  station  wliere  the  voltage  at  no  time  averages 
more  than  2  per  cent,  high — and  will  live  no  longer. 

The  curves  of  Figs,  i,  2  and  3  speak  for  themselves,  and  we 
can  only  notice  from  them  how  well  the  modem  lamp  of  high 
economy  keeps  up  its  candle  power  as  compared  with  ex- 
periments made  two  years  ago.  Another  noticeable  feature 
is  the  increase  in  candle  p^wer  and  current  consumed  and 
the  decrease  of  the  watt  per  candle  in  the  early  part  of  the 
life  of  the  lamp.  If  station  managers  fully  realized  this  fact 
of  the  increased  consumption  of  energy  during  the  first  three 
or  four  hundred  hours  of  the  life  of  the  lamp  they  would  nc^t 
be  so  ready  to  state  that  the  average  consumption  energy  per 
lamp  decreased  as  the  lamps  burned.  A  study  of  the  curves 
of  current  consumption  would  show  at  once  that  practically 
up  to  800  hours  the  mean  consumption  of  current  is  con- 
stant. Or,  in  other  words,  if  these  curves  were  assumed  as 
horizontal  lines,  the  results  based  on  this  assumption  would 
be  very  near  the  truth. 

The  above  results,  concerning  the  smashing  points  'A 
lamps,  lead  me  to  the  following  deduction: 

Let  Af=  cost  per  lamp  exclusive  of  renewals. 

Let  ^  =  the  normal  candle  power. 

Let  ^=  decrease  in  candle  power  per  hour  of  life. 

Let  ^  =  cost  of  one  lamp. 

Let  y=  the  number  of  hours  lamp  has  burned  at  any  time. 

Let  ^'  =  the  cost  per  candle  power  hour  during  any  time 

y 

On  the  assumption  that  the  candle  power  decreases  uni- 
formly with  the  life  of  a  lamp  (which  assumption  is  so  near  to 
the  truth  that  it  will  be  sufficient  for  the  deduction  of  an  ap- 
proximate formula)  the  mean  candle  power  for  any  time  y 
is 

2 

Then  for  the  cost  per  candle  power  x  for  any  time  j'  we 

have 
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we  have   for  the  value  of  j/,  at  which 
power  hour  x  is  a  minimum. 


cost   per  candle 


KX-M 

Example  :~_L,-—^^  cents;  P=  i6  c.  p.;  AT,  from  the  curve 
of  table  II,  =  .oo8  ;  M=  3-4  cent. 

•Solving  the  equation  for  these  values,  we  have  for  the 
value  of  j^,  at  which  the  cost  per  candle  power  hour  is  a 
minimum,  430  hours. 

For  practical  purposes  this  fonnula  can  be  reduced  to 


j'^V 


2  LP 
~KM 


This  fonnula  is  onl\  approximately  true  and  its  value  is 
perhaps  questionable;  nevt-rtheless,  it  is  inserted  here  in 
hopes  that  it  may  be  useful  to  some. 


A   New  Lamp   Board. 


BV  GEO.  L».  SHtPARLrsON. 

\E  of  the  necessar)  adjuncts  of  an 
electrical  laboratory  or  testing  room 
is  an  absorpticjn  rheostat  that  may  be 
left  in  circuit  continuously  to  dissi- 
pate energy.  l-Or  many  purposes, 
such  as  taking  magnetic  or  dynamo 
curves  or  calibrating  instruments, 
it  is  necessary  that  the  resist- 
ance be  changed  from  high  to  low 
values  by  more  or  less  definite  amounts,  and  that  at 
each  change  it  takes  a  certain  fixed  value.  Iron  wire 
strip  tin,  carbon  blocks,  powdered  carbon.  li<|uid  solutions, 
in  fact  most  substances  except  expensive  alloys,  are  un- 
suitable for  such  purjioses.  because  on  account  of  temperri- 
ture  changes  the  resistance  alters  after  the  current  is  turned 
on  or  is  changed.  .*^uch  resistance  is  also  affected  to  son'-.* 
extent  by  draughts  of  air.  \\  hen  an  irr>n  wire  coil  is  con- 
nected across  a  constant   potential  circuit   the  current  tl\ai 


FIQ.  1. 

passes  i.^  thai  ilue  to  the  voltage  <livided  l>\  the  cold  re- 
sistance of  the  iron.  In  a  few  .seconds  the  iron  becomes 
heate<l,  its  resistance  increases,  and  the  current  decreasc^ 
.Siuh  muontrollable  changes  in  curnnt  strength  are  fatrd 
to  accuracy  in  man\  lines  of  work.  l'erhai)s  this  is  one 
reason  why  the  method  of  reversals  gives  higher  values  iti 
hysteresis  cur\'es  than  tlie  stej)  to-stcp  metlio«l. 

Incandescent  lamps  have  long  been  recognized  as  being 
a  convenient,  econotnical  and  reliable  means  of  <lissi]>atinx 
tlefinite  amounts  oi  energ\.  When  the  filaments  are  small 
they  reach  a  constant  temperature  and  resistance  alm«»st  tlo 
mstajit  current  is  turned  on.     They  are  not  siiisibly  affected 

K  B"^ 
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by  air  «lraugh«s       rhe>  may  be  arranged  to  give  a  wide  van 
ation  in  resistance  with  ease,  certainty  an<l  rapidity. 

( >ne  form  of  lamp  Ix^ard  designed  an«l  made  in  the  eleclri 
cal  laboratories  of  the  I  iiiversity  of  Minr.e--ota  is  shown  iti 
the  accompanying  sketches.  I'igs  1  and  2.  show  a  plan  and 
elevation.  ICIeven  lamps  with  F-idison  leases  are  so  ar 
ranged  as  to  be  connected  in  series,  parallel  or  anv  inter 
mediate  combination  In  the  niovetnent  of  three-wa*. 
switches.     I^ach  socket  consists  of  a  device  knowii  and  used 


by  the  writer  since  1887,  and  is  similar  to  sockets  now  upon 
the  market. 

In  constructing  these  lamp  boards,  brass  v.ire  about  one- 
sixteenth  inch  thick  was  wound  into  a  long  spiral  on  a  man- 
drel seven-eighths  inch  in  diameter.  (The  proper  diameter 
of  mandrel  will  vary  with  the  stiffness  of  the  wire,  and  should 
be  detennined  by  experiment  This  spiral  was  cut  into 
pieces  containing  six  turns  each.  Three  turns  of  each  piece 
were  straightened  and  beat  so  as  to  be  parallel  to  the  axis 
of  the  coil.     The  other  end  of  the  wire  was  bent  out  so  as  to 
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FIQ.  3. 
project  about  one-qiiarter  inch.  On  one  side  of  a  pine  board 
6  inches  wide,  5  feet  long  and  i  inch  thick,  were 
sawed  three  grooves  a  (juarter  inch  deep,  one  about  an  inch 
from  each  edge  and  one  in  the  middle.  The  wire  coils 
were  placed  about  5  inches  apart  along  the  medial  line 
on  the  opposite  side  of  the  board,  the  straight  portions  of 
the  wire  being  passed  through  and  bent  in  the  middle 
grodve  as  shown  in  Fig.  3.  A  flat-headed  brass  screw  at 
the  centre  of  each  coil  passes  through  the  board  and  is 
soldered  to  the  end  from  the  next  socket.  Tiie  lamps  aie 
inserted  by  untwisting  the  spiral  by  means  of  the  projecting 
upper  end  of  the  wire  noted  above,  and  screwing  in  the 
lamp  until  the  terminal  cap  strikes  the  flat-head  screw.  The 
outer  terminal  of  one  lamp  is  thus  electrically  connected  with 
the  inner  terminal  of  the  next. 

TABLE     SHOWING     CURRENTS     WITH     DIFFERENT     POSI- 
TIONS   OF    SW^ITCHES. 

Switches  closed. 


Current. 
.03... 
.04... 
.05... 
.06... 
.07... 
.08... 
.1  ... 
.12... 
.18... 
.22... 
.23... 
.25... 
.27... 
.29... 
.33... 
.40... 
.44... 
.6  ... 
J»... 
.<8... 
.78... 
.93.. . 


.  1 
.  3 

.  5 
.  7 
.  9 
.11 
.IS 
.16 
.17 
.17 
.17 
.17 
.17 
.17 


2 

4 

6 

8 
10 


....17  12 

....17  12 

....17  12 

....17  12 

....15>  17 

....11*  17    15 

....IK  1.^    12 

....19  16    12 


1 

3 

5 

12 


1.03 19  15  12 


5 
12 

7 
7 
7 


1.4  . 
1.8  . 
2.2  . 
i53. 
3.03. 


.21 
.21 
.21 
.21 
.21 


19  15  12 

15  13  12 

13  12  9 

13  12  9 

18  13  12 


5 
5 
2 

4 

7 
7 

I 

7 
9 
12 


3.4  21  20  18  13 

3.75 21  20  18  16  13 

4.4  21  20  16  13  13 

5.7  21  20  16  13  12 


4 
4 

1 

5 
7 
9 
12 
9 
9 


6.93 


.21  20  17  16  IS  12 


4 

6 
5 
9 

5 
8 
9 


4 
4 

5 
4 
5 
8 


A  Stout  wire  is  laid  in  each  of  the  outer  grooves  in  the 
hoard  and  is  soldered  to  the  points  of  round-headed  brass 
screws  opposite  each  lamp,  and  also  fastene<l  to  a  binding 
screw  at  one  end.  Wires  with  insulating  handles  pivot 
al>out  round-headed  brass  screws  which  are  soldered  to  the 
wires  connecting  the  sockets  When  turned  to  one  side  or 
the  other  these  connect  the  lamps  with  either  main  lead,  the 
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screws  on  the  sides  all  being  turned  with  the  slots  in  such 
a  direction  as  to  receive  the  tongues  of  the  switches.  The 
various  screws  being  numbered,  we  may  connect  the  lamjjs 
in  any  combination  of  series  or  parallel.  When  all  the 
switches  are  in  the  medial  position  the  circuit  is  entirely 
open.  When  the  switch  near  the  terminals  is  thrown  over 
to  post  No.  1  as  shown  in  Fig.  i,  the  lamps  are  all  in  series, 
the  central  screw  of  the  last  lamp  being  permanently  con- 
nected to  one  lead  wire  as  shown  by  the  dotted  line. 

The  accompanying  table  shows  the  currents  obtained  with 
different  positions  of  the  switches,  the  potential  of  the  dy- 
namo varying  between   112  and  108  volts. 

This  lamp  board  has  proven  so  satisfactory  that  it  is  in- 


pies  and  Christmas  puddings.  Perhaps  some  method  of 
integrating  the  specific  heats,  latent  heats,  and  density  of  the 
heterogeneous  mass  to  be  cooked  will  be  found  necessar)' 
before  the  temperature  can  be  finally  determined.  This  will 
mean  Royal  Society  Fapers  on  the  subject.  Besides  all 
this,  the  cooking  appliances  are  depicted  as  being  fitted  with 
a  whole  battery  of  switches,  various  combinations  of  which, 
like  the  stops  on  an  organ,  will  be  necessary  to  produce  vari- 
ous effects.  "Afterward,"  says  our  contemporary,  in  an  ac- 
count of  the  destructive  distillation  01  a  joint,  "four  of  these 
switches  are  turned  off,  and  the  heat  is  applied  from  one  side 
only."  Just  think  of  the  high  scientific  knowledge  required 
in  order  to  be  a])le  to  manipulate  these  ccjokery  stops,  so  as 


THE    ELECTRICAL    INDUSTRY    COURAGEOUSLY    FACES    THE    SITUATION. 

tended   to   construct   others  with  more  lamps  and   a  cor-      to   produce   any    given   thermal   distribution    on    the   three 
respondingly  greater  and  more  uniform  range.  Cartesian  axes  of  the  kitchen  oven! 


Electric    Cooking. 


Refuse  Utilization   Scheme. 


The  advent  of  electric  cooking  apparatus  seems  likely  to 
evolve  a  highly  scientific  species  of  cook,  with,  we  may  be 
sure,  highly  up-to-date  notions  about  the  "living  wage." 
"Cookery,"  we  are  told  by  a  daily  contemporary  in  a  de- 
scription of  the  electric  process,  "is  raised  from  the  rule-of- 
thumb  level  to  that  of  an  exact  science  by  the  use  of  a 
graduated  thermometer.  For  bread  or  puff  pastry  a  tem- 
perature of  370  deg.  Fah.  is  required;  for  pork,  veal,  or  ordi- 
nary pastry,  350  deg.;  for  beef,  340  deg.";  and  so  on.  All 
this  must  mean  a  table  of  constants  in  the  kitchen,  with  pos- 
sible formulae  with  different  coefficients  for  jam  tarts,  mince 


A  scheme  of  electric  lighting  by  power  derived  from  ref- 
use, says  the  London  "Electrician,"  has  been  drawn  up,  and 
is  intended  to  be  tried  at  Harrogate.  The  process  in  out- 
line is  as  follows:  The  refuse  is  brought  in  carts  or  other- 
wise and  tipped  upon  a  platform,  whence  it  is  automatically 
carried  into  a  rough-sifting  apparatus  which  separates  the  old 
pots,  cans,  etc.,  the  smaller  material  passing  through  the 
sifter  into  a  large  hopper,  from  which  it  is  forced  in  regu- 
lar quantities  into  a  drying  cylinder.  It  then  passes  on  to 
another  rifter  which  takes  out  the  fine  dust,  the  resultant 
fuel  being  injected  into  the  boiler  furnaces. 
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KLECTKO-PHYSICS. 

L7f(/n'c//j\--lu  an  editorial  in  Iho  Loiul.  ••l-".lec.  Rev.," 
L)t'c.  22,  ill  wliicli  attention  is  called  to  the  one  in  The 
Klectrical  World,  Dec.  2,  it  is  questioned  whether  the  theoiy 
ol  electricity  is  so  far  behind  the  theories  of  light,  heat,  chem- 
ical action  and  gra\itation;  Maxwell's  theory  of  light  has 
gone  far  to  make  the  theories  of  light  and  heat  merely  the 
particular  cases  oi  electricity;  Lodge  a])pears  to  believe  elec- 
tricity to  be  of  the  nature  of  a  material  fluid,  whose  locomo- 
tion, radiation  or  vibration  produced  the  electric  current, 
magnetism  or  liglit;  Poynting  does  not  believe  in  the  sul>- 
stantiability  of  electricity,  and  thinks  that  the  electric  energy 
does  not  tiow  along  the  wire,  but  takes  short  cuts  to  it 
tlirough  the  dielectric;  the  ether  has  until  recently  been  con- 
sidered to  have  the  properties  of  an  elastic  solid,  but  it  has 
iKAV  been  found  necessary  to  abandon  this  position;  Mr. 
( ilazebrook  recently  stated  that  the  elastic  solid  theory  of  the 
ether  had  failed  and  suggested  as  a  substitute  Lord  Kelvin's 
labile,  or  froth  ether;  the  great  objection  to  the  former  is 
that  it  cannot  transmit  transverse  vibrations  without,  at  the 
same  time,  transmitting  longitudinal  vibrations,  which  is  in- 
consi.stent  with  the  known  phenomena  of  light;  the  labile 
ether,  whose  elasticity  is  due  to  surface  tension,  transmits 
transverse,  but  not  longitudinal,  waves;  Lord  Kelvin's  mole- 
cule and  vortex  sponge  theories  give  better  explanations  in 
many  points  than  the  labile  ether  theory. 

Osallalions  in  Cylindrical  Comiuctof  s.- — Mr.  Blondin's 
mathematical  article  is  continued  in  "La  Lum.  Elec,"  Dec. 
i6. 

MAGNETISM. 
Compensation  /or  Hysteresis. — In  the  Lond.  "Elec.  Rev.,  " 
Dec.  22,  the  following  method,  devised  by  Prof.  Perry,  is 
descnl)e(l.     In  the  accompanying  figure  ^.^^,  is  the  electro- 
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magnet,  and  B  a  strip  of  permanent  magnetic  steel  placed 
as  a  shunt  to  the  field  /''/  when  e.Kcited  the  lines  have  the 
direction  as  indicated,  and  when  the  current  is  broken  the 
lines. due  to  hysteresis  still  circulate  in  A  and />,  in  the  sanu 
direction;  if  the  length  and  section  of  B,  taking"  into  ac- 
count the  greater  residual  magnetism  of  the  steel,  are  chosen 
so  that  the  numl)er  of  lines  of  force  in  B,  shall  be  ecjual  io 
the  number  in  A,  tlion  none  shall  apj^ear  in  /''.  The  mag- 
netization curv'  of  ii.  may  bear  such  a  relation  to  that  of  A' 
that  through  all  decreasing  currents  the  extra  induction  in 
./  due  to  hysteresis  would  be  just  balanced  or  taken  u])  1)\- 
the  induction  in  H.  \\\  ingenious  ap])aratus  is  described 
and  illustrated  for  measuring  the  field;  it  consists  of  a  modi- 
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fied  Lippmaim  instrument.  One  of  the  best  curves  obtained 
from  experiments  is  given,  together  with  that  for  the  iron 
alone;  the  addition  of  the  steel  reduces  the  strength  of  die 
iield  25  per  cent.,  but  the  effective  hysteresis  is  reduced  to 
practically  nothing;  the  sectional  area  of  the  steel  was  0.4 
times  that  of  the  iron;  it  was  found  that  the  section  of  the 
steel  must  be  very  great,  reducing  the  field  to  less  than  one- 
tliiixl,  and  in  order  to  enable  a  smaller  section  of  steel  to  be 
used,  the  reluctance  of  the  iron  circuit  was  increased  by  an 
adjustable  gap,  produced  by  inserting  a  piece  of  brass  in 
the  magnetic  circuit  in  the  yoke  piece.  Representing  the 
magneto-motive  force  in  the  ii")!!  and  steel  b\'  J/ and  w.  re- 
spectivel}-,  and  the  reluctances  1)_\-  Ji  and  r,  then  the  condi- 
tion in  which  there  will  be  no  flux  across  /'is  m  -^  M  = 
r  ^-  R;  the  latter  ratio  may  be  decreased  by  increasing 
R,  and  this  is  done  by  means  of  the  air-gap;  this  remoxal 
of  a  restriction  as  to  the  length  and  section  of  the  steel 
facilities  the  obtaining  coincidence  in  other  parts  of  the 
curve:  the  experiments  were  not  wholly  successful,  showing 
that  if  the  current  was  reversed  it  was  necessary  to  increase 
it  to  the  same  maximum  as  before  in  order  to  get  satis- 
factor\'  results;  the  method  is,  therefore,  practicable  only 
when  the  current  is  never  reversed;  it,  however,  the  cur- 
rent be  passed  around  the  steel  also,  it  is  possible  to  re- 
\erse  both  simultaneously. 

Magnetic   Rotation. — The    T.ond.     ''Elec.    Eng. .'"    Dec.    22. 
quotes  briefly  from  a  chen]ical  society  paper  h\  Wx.  Perkin. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 
Insulation  and  Fault  Detection  in  Three- Wire  Systems.  —  The 
J-vOnd.  "Jilec.  Lng.,"  Dec.  22,  reprints  an  interesting"  paper 
by  Mr.  Wilson,  describing  the  method  used  at  the  (jlasgow 
station.  The  description  is  too  long  to  be  fully  abstracted 
here,  but  the  principle  is  briefly  as  follows:  Two  multicellu- 
lar voltmeters  are  connected  in  series  between  the  positive 
and  negative  wires,  the  connection  between  them  being  led  to 
earth;  as  one  of  the  lines  becomes  grounded  the  corre- 
sponding voltmeter  will  fall  to  nearly  iiotliing,  while  the  other 
will  rise;  if  the  fault  is  on  the  neutral  wire  they  will  lx)lh 
read  exactly  100  on  a  lOO-volt  circuit;  this  indicates  on 
what  line  the  fault  lies;  to  calculate  the  absolute  insulation 
the  voltmeter  readings  are  taken  and  also  the  current  leak- 
age from  each  two  of  the  wires  by  connecting  the  other 
through  a  low-resistance  ammeter  to  earth;  this  gives  three 
current  readings,  from  which,  together  with  the  potential 
leadings,  and  measurements,  made  with  an  auxiliary  resist- 
ance ])ut  in  jiarallel  with  the  greater  of  the  twt)  insulations. 
the  insulation  resistance  may  be  calculated  by  a  method 
w'licli  he  gives;  this  is  done  every  morning  and  requires 
but  three  minutes;  the  insulation  resistance  required  from 
tile  customers  is  60  megohms  per  lamp,  the  mains  being 
full}-  up  to  this  standard:  the  voltmeter-s  must  be  electro- 
static or  otherwise  this  is  a  modification  of  the  well-known 
l;nnp-test,  which,  he  says,  is  of  no  real  value  except  to  mis- 
kad  the  public,  for  which  jnirpose  he  claims  it  is  often  used; 
if.  for  instance,  the  insulation  is  very  low"  all  over  in 
comparison  with  the  lamp  resistance,  the  lamps  will  not  glow 
unless  there  is  a  heavv  fault.     For  locating  the  faults  without 
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disconnecting  the  wires  lie  uses  a  pocket  compass  iii  the 
manholes,  laying  it  on  one  of  the  faulty  feeders,  bringing  il 
back  to  parallelism  with  the  wire  by  means  of  a  strung  bar- 
magnet,  after  which  the  other  side  uf  the  system  is  inomeii- 
larily  earthed,  giving  the  direction  and  roughly  the  magni- 
tude of  the  current  by  the  throw  of  the  compass  needle;  the 
feeder  on  which  the  largest  current  goes  to  the  fault  is  noted ; 
this  is  repeated  at  successive  manholes  until  the  point  is 
reached  where  the  direction  of  the  earth-seeking  current  is 
reversed,  the  fault  must  lie  betwen  this  and  the  last  manhole ; 
by  means  of  a  straight  length  of  20  feet  of  insulated  wire 
and  a  telephone,  the  wire  being  led  (on  the  surface  of  the 
street)  parallel  to  the  conductor,  a  buzzing  will  be  heard  in 
the  telephone  when  a  momentary  current  passes  through 
that  conductor;  as  this  wire  is  carried  along,  the  noise 
ceases  when  the  fault  is  past,  and  in  this  way,  he  states, 
that  the  fault  can  be  located  to  within  a  yard;  faults  below 
]0  ohms  can  thus  be  found,  those  greater  than  this  can 
safely  be  left  alone  as  they  will  soon  get  either  worse  or 
better;    the  system  has  been  very  successful  in  Glasgow. 

Measurements  at  Central  Stations.  —  Dr.  Kallmann's  article 
is  continued  at  some  length  in  the  "Elek.  Zeit.,"  Dec.  22;  he 
discusses  the  meastirement  of  the  mean  and  individual  volt- 
ages of  the  circuits  and  the  measurement  of  the  voltage  of 
the  machines. 

Double  Registering  Meter. — In  "L'Klec,"  Dec.  16, 
Mr.  Haubtmann  calls  attention  to  the  importance  of  supply- 
ing current  at  cheaper  rates  from  central  stations  during  the 
daytime,  chiefly  for  power  puqjoses,  stating  that  the  same 
would  be  advantageous  to  both  the  consumer  and  the  central 
station.  He  adds  an  illustrated  description  of  the  device 
of  Messrs.  Dreyfus  and  Roche,  which,  it  appears,  can  be 
added  to  a  meter  enabling  it  to  register  at  different  rates  dur- 
ing the  day  hours;  neither  the  illustrations  nor  the  descrip- 
tion are  as  clear  as  might  be  desired,  but  the  apparatus  ap- 
pears to  consist  of  a  double  set  of  registering  dials  which  are 
thrown  into  action  alternately  at  any  desired  hours  by  a 
clock,  the  shaft  of  which  turns  once  in  every  twenty-four 
hours;  it  can  easily  be  made  to  change  the  readings  to  dif- 
ferent hours  according  to  the  season  of  the  year. 

Measuring  the  Earth  Connections  of  Lightning  Rods. — ^Ir. 
Wiechert  describes  in  the  "Elek.  Zeit.,"  Dec.  22,  a  new  meth- 
od devised  by  himself  which  has  been  in  use  for  some  time 
and  has  been  found  very  satisfactory;  the  apparatus  used  is 
a  Weinhold  telephone  bridge  (a  Wheatstone  bridge  in  which 
a  telephone  and  Ruhmkorff  coil  are  used  in  place  of  the  gal- 
vanometer and  the  battery);  if  there  are  not  two  separate 
grounds  to  the  lightning-rod,  a  second  one  must  be  made, 
besides  which  an  earth  contact  must  be  made,  as  for  instance, 
by  means  of  an  iron  wire  run  into  the  earth,  which  is  mois- 
tened with  water;  a  bridge  wire  with  sliding  contact  forms 
two  arms  of  the  bridge,  the  ground  connection  to  be  meas- 
ured forms  the  third,  while  the  fourth  is,  in  one  case,  a  re- 
sistance of  10  ohms,  in  series  with  the  second  earth  connec- 
tion, the  telephone  being  connected  to  the  auxiliary  earth 
contact,  the  resistance  of  which  does  not  enter;  in  the  second 
case  it  consists  of  the  resistance  of  10  ohms  alone,  the  second 
earth  connection  being  then  in  series  with  the  first,  and 
constituting-  with  it  the  other  arm  of  the  bridge;  by  means 
of  this  double  measitrement  the  resistance  of  each  of  the  two 
ground  connections  is  readily  obtained;  a  diagram  showing 
the  connections  is  given  in  the  article. 

Self-induction. — In  "Ind.^and  Iron,"  Dec.  17,  J.  S.  state 
that  an  electric  circuit  has  unit  self-induction  when,  if  the 
current  increases  at  the  rate  of  an  ampere  per  second,  there  is 
a  back  E.  M.  F.  of  one  volt;  a  self-induction  of  one  henry 
may  therefore  be  defined  as  such,  that  if  there  is  one  ampere 
the  product  of  the  turns  by  the  total  induction  enclosed  br- 
each of  them  is     10*    magnetic  reluctance  and  self-induction 


are  thus  seen  to  be  closely  related;  the  former  ctjnsiders  the 
magnetic  circuit  only  while  the  latter  considers  the  number 
of  turns  also;  if  the  magnetic  reluctance  is  taken  as  the  mag- 
netic potential  divided  by  the  t<jtal  indHcti<jn,  it  is  a  recipro- 
cal of  the  self-induction  where  there  is  only  one  turn  of  the 
wire;  the  self-induction  is  the  reciprocal  of  the  magnetic 
reluctance  multiplied  by  the  square  of  the  number  of  turns. 

Impedance  of  Mutually  Inductive  Circuits  Containing  Ca- 
pacities.— Referriiigl^to  [Mr.  Kennelly  s  article  in  The 
ii^lectrical  World,  Oct.  21,  Mr.  Rimington,  in  the  Lond. 
"Elec.  Rev.,"  Dec.  22,  calls  attenticjii  t(j  hi>  1  Kiniinglon)  re- 
cent Physical  Society  paper  on  "An  Air  Core  Transformer" 
(see  Digest,  Nov.  25),  which,  he  says,  with  but  a  slight  modi- 
fi'-ation  in  case  of  capacity,  gives  a  similar  method  to  that  of 
-Mr.  Kennelly,  but  which  he  claims  is  simpler;  he  then  dis- 
cusses his  method  together  with  the  modificaticjii  necessary 
when  one  or  both  of  the  circuits  contain  a  capacity.  The  _ 
article  does  not  admit  of  being  abstracted;  it  is  to  be  con- 
tinued. 

Bristol  Recording   Voltmeter. —  The    Lend.    'Elec.    Rev.,' 
Dec.  22,  contains  a  short  illustrated  description  of  this  v(jlt- 
meter. 

Shunts. —  The  Lond.  'Elec.  Eng. ,"  Dec.  22,  contains 
two  communications  regarding  shunts,  but  they  apparently 
contain   nothing  neAV. 

DYNAMOS    AND    MOTORS. 

Experiments  with  Browiis  Non-Synchronizing  Motors. — 
The  Lond.  "Elec.  Rev.,"  Dec.  22,  contains  the  first  part  of 
an  article  on  this  subject,  in  which  the  principle  is  briefly 
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described;  the  accompanying  diagram  of  Dr.  Sahulka 
(which  was  described  but  incorrectly  reproduced  in  the  Di- 
gest, July  2(,)),  is  discussed;  it  shows  the  relation  between 
the  speed  and  the  torque;  between  o  and  a  the  speed  falls 
for  an  increasing  torque,  showing  that  when  the  motor  starts 
the  tendency  of  th^  load  is  to  decrease  the  speed  and  thereb\ 
t!ie  torque,  thus  bringing  it  to  a  stop;  between  a  and  h  the 
leverse  is  the  case  and  the  motor  sliould  therefore  be  used 
between  those  points;  the  point  n  represents  the  synchro- 
nous speed ;  it  is  stated  that  the  calculations  from  which  this 
curve  is  derived  are  based  on  special  hypotheses  and  will 
be  very  different  if  the  motor  is  properl\-  constructed;  ex- 
periments with  these  motors  are  promised  in  the  next  por- 
tion. 

Theory  of  Rotary  Field  Motors. — The  discussion  between 
Mr.  Boucherot  and  Mr.  Farman, mentioned  before  in  these 
columns,  is  concluded  in  "La  Lum.  Elec,"  Dec.  16,  which 
contains  a  short  article  by  the  former  and  a  communication 
from  each  of  them. 

Pyke  and  Harris  Dynamo. — The  Lond.  "Elec.  Rev.," 
Dec.  22,  gives  a  short  illustrated  description  of  this  contin- 
uous-current dynamo. 

ARC    AND    INCANDESCENT    LIGHTS. 
Arc   Lighting. — Mr.    Carters    serial   is    continued   in   the 
Lond.  "Elec.  Rev.,"  Dec.  22,  in  which  he  discusses  the  de- 
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sign  of  arc  lanipij;  he  classiiics  lliciii  by  dividing  luciu  iiilo 
commuous  and  aJtcrnatmg  current  lamps  tor  bcries  and  lur 
parallel  working,  and  describes  continuous  current  lamps  lor 
series  vvori^ing,  using  the  Urusli  lamp  as  a  typical  one  oi 
iiiat  class.  , 

TKANriAHSSlOM    Ob'    fOWKR. 
Transmission  o/  Fozvur  at  Niagara  Falls. —  Ihc  conclusit)n 
oi  the  discussion  ol  i'roi.  i'orbes  paper  is  given  bneny  in  me 
i^ond.  "lilec.  iing.,'    JJec.  22.      ine  i.onu.    ■niec,    i^ec.  22, 
gives  tlie  vvlioie  uiscussion  at  tlie  two  meetings  111  abstract, 
as  revised  by  tlie  speakers;    tlie  tollowing  is  an  abstract  01 
tne  reinaining  portion,  wiucii  Has  not  already  been  given  m 
tiiese  columns.  Mr.  i^  erranti  states  tnat  tne  question  ol  trans- 
lorming  up  \vas,  111  practice,  a  very  awKward  one,  it  led  to 
many  oDjectionable  results,  and  was  especially  bad  vvliere  it 
was  coinoined  with  otlier  dynamos  working  directly  on  the 
circuit  at  high  pressure;     lie  thought  that  it  was  a  great 
fallacy  to  asstune  that  20,000  volts,  witii  botli  poles  insuiaieu, 
was  as  sale  as  10,000  volts  with  one  pole  to  earth;    witli  two 
cables,  both  insulated  Irom  earth,  it  was  exceedingly  unstable 
and  dangerous ;    regarding  the  trequency  he  tiimKs  40  woula 
have  been  more  satislactor}-,  being  about  tlie  happy  medium ; 
100  or  even  60,  as  at  Ueptiord,  would  be  tatal  to  an  economi- 
cal working  ol  tne  system;  regarding  tne  transmission  to  very 
great  distances  he  said  that  wliile  he  did  not  see  tlie  taintest 
cliance  of  its  being  done  with  continuous  currents,  with  our 
present  knowledge,  he  at  the  same  time  saw  very  grave  dif- 
liculties  in  the  way  of  doing  it  hy  alternating  currents.     i\ir. 
Alexander  biemens  did  not  think  there  was  any  question 
about  using  20,000  volts  on  underground  cables;  he  would 
be  perfectly  ready  to  supply  such  cables;    the  project  for  the 
A'iagara  plant  made  by  his  company  was  for  continuous  cur- 
rents, and  he  was  not  sure  that  the  Cataract  Company  would 
not  be  converted  to  the  continuous  current  system  before 
they   had   hnished.     Mr.   Evershed   called  attention   to   the 
induction  between  the  conductors  of  the  hues,  which  he  cal- 
culates to  be  880  volt  per  mile  at  a  frequency  of  100  for  ^2^:}^ 
amperes  per  square  inch,  3  square  inches  in  cross-section  and 
6  inches  apart,  while  at  25  periods  it  was  reduced  to  192  volts, 
the  resistance  drop  being  27  volts;  this  he  thinks  is  an  im- 
p(^rtant  argument  in  favor  of  low  frequency.     Mr.  Cromp- 
ton  states  that  a  question  of  great  interest,  namely  the  cost 
of  power  in  Buttalo,  had  been  entirely  omitted;     he  thinks 
that  if  an  arc  started  at  one  end  of  the  subway  it  would 
travel  the  whole  18  miles  in  a  very  short  time;    he  did  not 
appear  to  favor  porcelain  insulators;     after  a  long  trial  he 
considers  oil  insulators  entirely  useless;     he  did  not  think 
continuous  currents  had  been  condemned  on  sufficient  evi- 
dence;    he  thinks  that  grave  difficulties  exist  in  coupling- 
alternators  in  parallel ;    he  did  not  think  40  periods  enough 
to   produce   good   lighting,   as   he  had   seen    many    Gantz 
stations  where  the  lighting  at  42  periods  was  disgraceful. 
Air.  Brown,  of  Oerlikon,  through  Mr.  Kapp,  advocated  a 
higher  frequency,  and  stated  that  l:e  had  been  unable  to  de- 
tect any  difference  in  parallel  coupling  between  frequencies 
of  15  and  100;    he  has  never  found  any  difficulty  in  running 
machines,  even  of  very  different  types,  in  parallel  under  the 
most  difficult  conditions,  and  he  believes  their  coupling  is 
even  easier  than  that  of  direct  current  machines;     he  ap- 
proves of  the  two-phase  system  with   four  wires;     he  be- 
lieves that  the  machine  decided  upon  was  tlie  w^orst  possible 
arrangement,  it  was  impossible  to  get  at  the  machine  while 
in  motion,  and  the  ventilating  effect  of  the  revolving  arma- 
ture was  entirely  lost.     Quite  a  number  of  those  who  dis- 
cussed the  paper  criticised  very  severely  the  action  of  the 
Niagara  company  iu  soliciting  designs  and  plans  and  then 
rejecting  them   all,  but  using  the  suggestions   in   making 
their  own  designs;     Mr.   Crompton   stated   "the   barefaced 
attempt  to  take  the  brains  of  the  world  and  then  utilize  the 
information  gained  for  the  benefit  of  the  American  manu- 


facturers was  a  thing  to  be  atlmired."  j\lr.  Ferranti  said 
mat  "it  was  upon  tlie  work  of  the  world,  unrecompensed, 
iliat  the  undeitaking  would  be  carried  out  at  i\'iagara." 
i'rol.  i'orbes  replied  at  some  length,  particularly  to  the  re- 
marks of  Mr.  Mordey,  but  gave  nothing  new;  he  claims 
that  the  only  serious  mistake  which  he  made  was  to  rec- 
ommend the  adoption  of  the  Mordey  alternators;  he  thinks 
that  most  of  the  speakers  did  not  realize  the  real  nature  and 
scope  of  the  problem,  and  he  believes  that  they  would,  after 
further  study,  ultimately  arrive  at  his  position;  his  own 
('pinions  had  been  strongly  confirmed  by  the  general  re- 
sults of  the  discussion.  Editorially  the  "Elec."  sa>s  that  this 
paper  should  never  have  been  presented  to  an  engineering 
society,  that  the  subject  was  unripe  for  discussion,  and  that 
many  detaHs  were  unanimously  condemned  by  practical  en- 
gineers; "the  less  said  about  Prof.  Forbes'  reply  the  bet- 
ter"; it  refers  to  some  experiments  in  parallel  running  made 
in  July,  1 891. 

Utilization  of  Water  Power. — The  Lend.  "Elec,"  Dec.  22, 
quotes  briefly  from  a  report  made  for  a  proposed  plant  in 
India,  in  which  power  is  to  be  transmitted  to  Madras,  350 
miles  distant,  where  it  is  claimed  that  electricity  at  low  pres- 
sure will  be  supplied  at  about  $19.40  per  h.  p.  per  annum, 
and  in  which  Prof.  Forbes  prefers  the  two-phase  system, 
and  decides  on  units  of  5,000  h.  p.,  generating  from  50,000  to 
40,000  volts,  at  a  frequency  of  50. 

Transmissio7i  of  Power  from  Central  Stations.  —  Prof. 
Unwin's  sixth  lecture  is  concluded  in  the  Lond.  ''Elec. 
Eng.,"  Dec.  22. 

ELECTRIC     RAILWAYS. 

Return  Railway  Circuits. — The  General  Electric  Company 
of  Berlin  state  in  the  "Elek.  Ziet.,"  Dec.  22,  that  in  the  rail- 
way at  Halle  they  have  avoided  the  use  of  earth  plates,  the 
whole  of  the  return  current  passing  through  the  rails  and 
through  wires  laid  in  the  ground  between  them  (presumably 
to  avoid  the  evil  effects  of  the  current  in  the  earth). 

CENTRAL  STATIONS,  PLANTS,  SYSTEMS  AND  APPLIANCES. 
Two-Phase  System. — Mr.  Kennedy's  article   is    concluded 
in   the   Lond.   "Elec.  Rev.,"   Dec.  22.     This  serial  was  ab- 
stracted in  the  Digest,  Nov.  18,  25,  Dec.  9,  23,  30  and  Jan. 
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KENNEDY    TWO-PHASE     SYSTEM. 

6.  He  describes  several  converters,  meaning  by  that  term  an 
apparatus  for  changing  alternating  into  continuous  currents 
without  transforming  them  to  a  higher  or  lower  potential. 
The  adjoining  cut  shows  one  of  his  ow'ii  designs  for  two- 
phase  currents;  the  shaft  ;^'of  the  double  commutator ^4  i? 
is  driven  by  a  self-starting  synchronizing  motor;  C  andi)  are 
transformers  for  reducing  the  high  tension  current;  it  will 
be  seen  that  the  two  secondary  currents  are  commutated  and 
put  in  series;  for  high  pressures  and  small  currents  he 
states  that  this  works  very  well :  for  low  pressures  and  large 
currents  the  continuous  currents  are  coupled  in  parallel  by 
the  commutator,  each  being  taken  off  only  during  a  portion 
of  the  time  of  one  wave,  that  is,  only  down  to  the  point  w'here 
the     waves     intersect     each     other,     at     the     point    where 
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their  pressures  are  equal;  this  apparatus  is  illustrated  and 
consists  simply  of  a  four-part  commutator  and  a  single  pair 
of  brushes,  the  two  transformers  being  connected  respec- 
tively to  two  opposite  segments;  each  current  is  in  contact 
with  the  brushes  for'  one  quarter  of  a  revolution  only;  as 
there  would  be  sparking,  the  segments  overlap  slightly  as  in 
a  Brush  dynamo,  in  order  to  prolong  the  contact  by  length- 
ening the  segments  in  the  opposite  direction  from  the  rota- 
tion, by  which  means  the  rising  pressure  of  one  transformer 
overjjowers  and  partially  reverses  the  current  before  break- 
ing the  contact.  He  calls  attention  to  the  fact  that  the 
Brush  arc  light  machine  is  much  easier  explained  by  con- 
sidering it  as  a  multiphase  generator,  in  which  the  currents 
are  rectified  and  put  in  series;  this  dynamo,  he  says,  makes 
an  excellent  two  or  three-phase  generator,  motor  or  con- 
verter from  alternating  to  continuous  currents;  the  same  is 
true  of  the  Thomson-Houston  arc  dynamo  for  three-phase 
currents.  He  also  describes  the  Appolony  method  for 
single-phasei  currents,  which  can  be  combined  to  advantage 
with  the  Hutin  and  Leblanc  series  coupling.  In  conclusion. 
he  speaks  again  of  the  advantages  of  the  two-phase  system 
as  compared  with  those  at  present  in  use,  saying  that  "di- 
rect supply  from  the  generators  is  a  barbaric  stage  through 
which  the  art  is  at  present  passing." 

Polyphase  Currents. — The  serial  in  the  Tend.  "Elec. 
Eng."  is  concluded  in  the  issue  of  Dec.  22;  a  number  of 
simple  motor  formulas  are  given,  but  it  is  stated  that  it  is 
almost  impossible  to  arrive  at  any  calculations  of  this  kind 
that  shall  be  absolutely  general;  owing  to  the  very  small 
number  of  such  motors  constructed,  there  are  few  experi- 
mental facts  at  hand  regarding  the  values  to  be  given  to  fac- 
tors of  equations  and  the  formulas  given  must  therefore  be 
regarded  as  indicating  a  direction  rather  than  an  exact  path. 
The  paper  is  concluded  by  a  discussion  of  the  transforming 
of  polyphase  currents  into  continuous  currents,  in  which  the 
usual  well-known  method  is  described. 

Rotary  Field  Apparatus. — Mr.  Blondel's  mathematical 
article  on  an  elementary  theory  of  rotary  field  apparatus  is 
continued  in'  "La  Lum.  Elec,"  Dec.  16;  among  other 
things  he  compares  the  star  and  polygon  system  of  windings, 
giving  a  table  of  the  various  constants  in  each  case  and  their 
ratios. 

Cost  of  Running  an  Alternating  Current  Station. — Tn  T.ond. 
"Elec,"  Dec.  22,  Mr.  Feldmann  gives  a  very  complete  set 
of  figures  from  the  official  report  of  the  Cologne  station  for 
one  year;  a  table  is  given  comparing  the  cost  of  gas  and 
electric  lighting  in  seven  different  German  cities,  showing 
that  the  latter  is  from  25  to  75  per  cent,  higher;  also  tables 
showing  the  distribution  of  the  load  among  the  various 
consumers;  by  far  the  largest  consumer  is  the  station  itself, 
next  come  factories,  workshops  and  warehouses,  then  res- 
taurants and  hotels,  the  smallest  consumption  being  in  pri- 
vate houses;  a  table  is  given  showing  the  distribution  of  the 
costs,  that  for  coal  being  about  1.55  cents  per  kilowatt-honr, 
?nd  the  total  cost  6.50  cents  per  kilowatt-hour;  another  tabic 
gives  the  distribution  of  the  income,  showing  a  total  of  17.6 
cents  per  kilowatt-hour;  the  total  output  was  about  308,000 
kilowatt-hours  and  the  total  net  earnings  about  $37,000 ;  the 
price  per  kilowatt-hour  is  about  19.1  cents,  and  including  the 
rebate,  18.4  cents;  the  cost  of  the  current  for  power  has  been 
reduced  to  6  cents  with  additional  rebates  for  large  consum- 
ers. Editorially  the  "Journal"  states  that  these  costs  arc 
better  than  the  best  figures  in  London. 

Driving  Alternators  in  Parallel  hy  Gas  Engines. — Mr.  Dow- 
son,  a  gas  engineer,  discusses  this  question  in  the  Lond. 
"Elec,"  Dec  22,  stating  that  while  he  does  not  deny  that 
alternators  can  be  so  driven,  he  does  not  believe  that  it  has 
yet  been  done,  and  he  does  not  seem  to  advocate  it:  the 
extra  complication  involved  in  increasing  the  number  of  im- 


pulses in  a  gas  engine  is  very  great,  and  he  does  not  think 
that  such  engines  will  be  used  to  a  great  extent;  he  speaks 
favorably  of  the  two-phase  system  devised  by  Mr.  Kenned}- 
(which  has  been  fully  abstracted  in  the  Digest),  and  which 
he  thinks  simplifies  greatly  the  use  of  the  gas  engines  for 
generating  alternating  currents  and  avoids  the  trouble  of 
driving  them  in  parallel. 

Re/use  Utilization /or  Harrogate. — .\ccording  to  the  Lond. 
"Elec,"  Dec.  22,  a  scheme  is  to  be  tried  in  that  city  for  elec- 
tric lighting  by  power  derived  from  refuse. 

Automatic  Accumulator  Switch. — The  Fery  a])paratus  is 
illustrated  and  described  in  "La  Lum.  Elec,"  Dec.  16;  the 
magnet  which  operates  the  mercury  cut-outs  consists  of  two 
parts,  one  being  wound  for  a  series  current  and  the  other  for 
a  shunt  or  potential  current,  the  magnetic  action  of  the 
two  being  alike  so  as  to  aid  each  other;  the  latter  is 
connected  either  to  the  dynamo  or  the  accumulator;  it  can 
be  used  also  for  automatic  coupling  or  uncoupling  dynamos 
running  in  parallel. 

Edwards'  Steam  Turbine.  —  "La  Lum.  Elec."  Dec,  if>. 
gives  a  well  illustrated  description  of  this  steam  turbine, 
which  contains  one  disc  moving  between  two  others,  the 
curved  turbine  blades  being  contained  on  the  adjacent  sur- 
faces. 

Fuel  Economy. — The  Lond.  "Elec.  Rev.."  Dec.  22. 
contains  a  communication  on  this  subject. 

WIRES,    WIRING    AND    CONDUITS. 

Netwiorlis  of  Conductors. — Mr.  Coltri's  article,  mentioned 
in  the  Digest  Dec.  30,  is  continued  in  "La  Lum.  Elec." 
Dec.  9. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Telephone  Station  at  Paris. — The  article  describing  this 
station,  mentioned  in  the  Digest  last  week,  is  concluded  in 
"L'Elec,"  Dec.  16;  the  description  is  somewhat  length v  and 
includes  Vj  cuts. 

Statistics  for  France. — The  Lond.  "Elec."  Dec.  22,  gives 
briefly  some  telegraph  statistics  for  France  for  the  year  1802. 

ELECTRO-CHEMISTRY. 

Purification  of  Sewage. — Tn  "La  Lum.,"  Dec.  \f>.  Mr.  Rig- 
aut  gives  a  short  illustrated  description  of  the  Hermite  appa- 
ratus as  used  at  Havre  and  Lorient;  the  illustrations  in- 
clude a  view  of  the  electrolyzer,  an  interior  view  of  the 
building  with  the  apparatus  and  a  complete  apparatus  with 
tanks.  Sea  water  is  passed  through  the  apparatus  where  it  is 
l-)artially  electrolyzed,  after  which  it  is  conducted  throueh 
a  system  of  lead  pipes  to  the  various  houses,  where  it  can  be 
drawn  upon  at  will  ^or  disinfecting  purposes;  the  disin- 
fecting action  is  due  to  chlorine  which  is  developed;  it  is 
stated  that  by  this  means  the  germs  are  destroved.  but  the 
fertilizing  properties  of  the  scwaec  are  not  impaired:  the 
destruction  of  the  germs  seems  to  be  absolute,  as  tests  have 
shown  that  thev  do  not  afterwards  develop  asrain;  from  ex- 
ncriments  it  has  been  found  that  the  electrolvzing  should 
be  such  that  the  resulting  liquid  contains  from  o.i  to  0.0=; 
C'ramme  of  chlorine  per  litre:  each  group  of  apparatus  con- 
tains a  dvnamo  devcloninir  from  1,000  to  1,200  h.  p.  at  6  to  7 
volts  and  a  pump  circulates  the  water  at  the  rate  of  about  600 
litres  ner  minute:  it  is  estimated  that  the  cost  of  an  installa- 
tion for  thus  disinfectin£r  sewas^e  bv  means  of  sea  watei- 
\\-i1^  cost  about  2  francs  fjLO  cents')  per  year  per  hend  of  non-. 
ulation,  and  it  is  said  to  be  no  more  cxnen'^ivo  I'han  other 
prore';<;c«; :    the  iiT^tallation  annears  to  be  niiite  succe'jsfiil. 

Electric  Puritication  of  Savage. — k  paper  by  Mr.  Williams, 
reprinted  in  "Tnd.  and  Iron,"  Dec  22,  describes  brieflv  the 
electric  process  for  which  he  thinks  there  is  no  future,  as  the 
cost  nuist  be  ver\-  high :  the  sewage  flows  through  a 
series  of  brick  cells,  entering  alternately  at  the  top  and 
bottom;     the  cells  consist  of  a  number  of  cast-iron  plates, 
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half  an  inch  thick,  connected  alternately  with  two  poles  of 
the  dynamos;  the  hydrogen  jjas  evolved  carries  up  the  sus- 
pended matter  which  afterward-  s<-ttles:  the  iron  is  dissrjived 
from  the  positive  plates  and  is  precipitated  as  ferrous  hy- 
drate, carrying  down  with  it  the  suspended  matter;  it  i> 
simply  the  dissol\e<l  imn  which  accomplishes  the  work  and 
l!jis  is  c>btainefl  hv  a  very  ex(H.*nsive  process. 

/.ead-Dust  Accumulators. — In  a  paper  by  ,.Mr.  Hul«er 
(of  the  company  niaking  these  accunuilators).  abstracted  in 
the  "ICIek.  Zeit.."  Dec.  22,  he  states  the  advantages  clain)e<i 
for  these  accinnidators,  in  which  the  object  is  to  increase 
the  ratio  of  the  surface  expose<l  in  proportion  to  the  volunu 
of  the  material:  the  lead-dust  is  maile  by  blowing  super- 
heated steam  throuyh  a  tube  inmierscfl  in  the  molten  lead, 
which  rf,riverts  the  lea<l  into  a  fine  dust;  this  has  the  pro|»- 
erty  of  being  capable  of  being  pressed  into  coherent  plates 
or  into  a  grid,  remaining  tpiite  i>orous:  care  nnist  be  taken 
that  this  dust  docs  not  r)xidize,  which  is  acconif)lishe<l  by 
keeping  it  im<ler  water;  it  is  then  mixe«l  with  a  netitral 
|H.rons  \hA\  (the  nature  of  which  is  not  stated),  and  prcsse<| 
into  grids.  In  the  discussion  Mr.  Pollak  stated  that  the 
I  rocess  was  not  new,  as  h  had  been  tried  and  abandone<l 
in  F!nglnnd  a  ntimbcr  of  year«i  ago;  he  thinks  that  the 
principal  fault  r»f  accumulators,  namely,  the  sulphating  1»r- 
l\»ecn  the  active  material  and  the  c(»n<luctor.  is  not  overcome 
by  this  method:  the  value  of  such  a  method  can  only  be  de- 
termine*!  after  several  years  of  use  of  the  acctmmlators. 

.'\  translation  of  the  article  bv  Mr.  l.iebrnow.  ab<;tracte<l  in 
the  Digest.  Nov  2^.  is  gi\cn  mf)re  fully  in  the  I^md.  "F.lec 
Rev."  Dec.  22. 

Dangers    of    the   T.ea*V  Itfiuslrv. — Tlie     Txuul.    '"Flee. .' 
Dec.  22,  publishes  an  official  reprirt  regarding  the  dangers 
to  the  workmen  in  the  mantifacturing  <^\  acciunulat<irs      Tin 
process  is  briefly  described  and  rcconunendations  are  madt . 

Firrtrotvst's  of  Fusrii 'Saf/s.-  y\x.  .\ndrcoli's  serial  is  con- 
liruied  in  "Tnd.  and  Iron."  Dec.  22:  ho  nicntions  a  nmnbcr  of 
properties  of  materials  when  heated,  showing  sotne  of  the 
difTiculties  involved  in  such  electrolvsis;  he  describes  briefly, 
together  with  some  illustrations,  the  first  attempts,  made 
n»anv  years  ago.  to  apply  the  electric  current  to  heating  and 
metallurg\*. 

Cratiev   Flrrtrnlvsrt        •■l.i'Iutu    'Klei..'    Dec^i^.     y<\\\ 
tains  a  short,  well  illustrated  description:    one  electrode  con 
sists  of  granules  of  carbon  in  the  bottom  of  a  vessel  while 
the  other  is  made  of  a  band  of  metal  in  another  vessel,  the 
two  vessels  being  connected  bv  means  of  a  siphon. 

Sifrrr  P/afinr  fntlusfrv.  The  serial  in  "Ind.  and  Iron"  is 
continued  in  the  issue  of  Dec.  22\  the  subject  of  scotiring 
bring  desrriberl 

Pisforia/inti  The  T.<»n»l.  "Flee.  Rev.."  Oec.  23,  notice-* 
brieflv  some  articles  in   scientific  paper*. 

77tr  Cnhr  arnf    Sprfii   0/  thf    Am.«.  -   The   I.ond.     "F.lec. 
Rev.,**  Dec.   22.  calls  attention   to  articles  in   "7.eit    Phy*. 
rhem ."  o.  p.   570:    alio    J2.  p.   ^(\  an<l  ".\nn    d    Iliv*    u 
("hem."   Vo    It. 

Priomftnsifmfi  n/  Organt'r  Cftmf>oiint1s.  —  'V\y9  I.ond.  "Flee 
Rev..**  Dec  22.  contains  a  short  note  on  sonic  rrcent  rr- 
«*r.irchen. 

"       'i.l.ANKOfff 

Flfchu     ij^fjir.nn    nr     i^rtirfnr    in    fAmnd'irs.      The  *"Flrk 
J^eit."  Dec    22.  states  n  peculiar  case  in  which  Dr    RJ-  lit'-' 
of  Hatnbtirg.  has  shown  that  most  of  the  frequent  fir- 
curring  in  chemical  laundries  where  clothes  are  washed  in 
brnrine  are  caused  bv  the  sparks  due  to  the  eirctricitv  gen 
erated  bv  the  friction  of  the  brnrinr  and  the  artirlr*  of  eloth- 
i«ii:  as  thev  ire  rinsed  and  withdra«-i)  fmm  the  bath;     from 
statistics  in  TTambttrg  it  is  claimed  that  15  out  of  21  of  stich 
fires  were  diie  to  this  cause;    a  large  ntimber  of  careftil  cx- 


j.trimcnts  were  made,  in  which  it  was  found  that  the  woollen 
material  'lecomes  i>ositive  and  the  benzine  negative;  the 
discharge  on  withdrawing  materials  from  tlic  bath  is  often 
great  en<iigh  to  be  painful,  and  in  several  cases  the  experi- 
menter was  thrown  to  the  ground  and  for  some  time  after 
could  not  staml  up;  in  a  dark  room  the  discharges  produced 
quite  an  illumination  and  have  a  number  of  different  forms, 
some  of  the  dischari^cs  being  two  inches  in  length;  with 
higher  temjx'ratures  and  with  more  moisture  in  the  air  there 
is  less  tendency  to  fire  than  in  cold,  dry  rooms;  he  also  found 
tiial  the  greater  the  amount  of  dust  in  the  air  the  less  is  the 
•  ianger.  (\o  suggestions  are  made  regarding  methods  for 
|)reventing  such  fires;  the  danger  might  possibly  be  greatly 
diminished  b\  charging  the  air  in  the  room  with  steam.) 

Saladin  Furnace.  —  Tho  "Hul.  «le  la  Soc  Chem.,"  Vol.  9, 
\*o.  5,  contains  a  jiaper  by  Mr.  Saladin.  describing  a  new  fur- 
nace, an  abstract  of  which  is  given  in  the  Lond.  "Elec  Rev.," 
Dec.  22;  a  jdatimun  spiral  place<l  in  a  vessel  of  refractory 
n.aterial  and  enclose*!  in  a  oast-steel  case  is  heate<l  to  incan- 
descence bv  means  of  a  continur»us  or  alternating  current; 
the  materials  to  be  heated  may  be  subjecte^l  to  a  high  pres- 
sure up  to  1,000  atn»osphcres;  the  temperature  is  from 
1.500  to  1.800  degrees  C  and  is  measured  by  a  platinum- 
rho<limn  conple:  it  is  used  for  the  experimental  reproduc- 
tion of  minenils  froni  elcmciUary  matter  by  imitating  the 
]»robable  conditions  tmder  which  they  were  naturally  formed. 

Welding. —  \\\  "\.\\  I.um.  '  Klcc."  !I)cc.  i«^,  Mr.  Richard 
gives  a  short,  well  illustrated  description  of  various  welding 
apparatus,  including  the  Thomps<Mi  machine  for  making 
chains,  of  which  also  a  number  of  details  are  given,  a  Thomp- 
son machine  for  '•hapitii:  metals,  and  f<ir  making  projectiles. 

Phvsiolofrir.il  FJfer/s  of  High  Frequency  Currents. — The 
article  by  Dr.  He<lley  from  the  "lancet."  mentioned  in  the 
I  >igest  last  week,  is  given  in  the  Lond.  "Elec.  Rev.,"  Dec.  22. 


The    Boston    Motor. 


The  popularity  of  small  motors  is  increasing,  not  onlv 
through  the  interest  taken  in  electrical  matters  by  amateurs, 
but  also  lor  use  in  driving  ventilating  an<l  cooling  fans  in  the 
".ummer  time  The  T^oston  Motor  Company,  17  Batterv- 
march  street.  Boston,  ^fass..  has  recently  made  several  im- 
provements in  the  Boston  motor  .ind  b.Tttrrx  ontfit.  which  i« 
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one  oi  the  Ws\  known  for  these  puqioses.  They  are  .siun- 
lar  in  fonu  to  the  original  machine,  which  was  described  i- 
The  Klectricai  W  orld  of  June  24.  jS.)v  ht«l  the  base  is  mad. 
in  one  piece,  of  a  durable  ami  highly  tinished  material  likt 
hard  nibhrr.  manufacture<l  by  the  l>uran<»il  Manufacturiu;.; 
fompany,  of  Newark.  \.  J.,  which  is  nuich  better  than  the 
wt^od  ba-^  and  inm  frame  first  uve»|  \\  bile  the  motor  is 
small  in  ^\7c.  yet.  unlike  ^uch  moton.  onlinarily.  it  is  efficient 
in  operation.  an«l  particular  attention  has  been  p.Til  to  mr- 
ch.inical   details. 


January  i^.  1894. 
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The  Elkhart  Converter. 


i 


The  converter  which  we  ilhistrate  has  been  on  the  mar- 
ket for  some  four  years,  and  is  in  use  in  over  500  central 
stations  throug'hout  the  L'nited  States  and  Canada,  but  is 
here  described  for  the  first  time,  it  having  been  the  pohcy 
of  the  manufacturers,  the  Hornberger  Electric  Manufactur- 
ing' Company,  of  l^lkhart,  Ind.,  to  let  their  ap])aratus  speak 
for  itself,  rather  than  proclaim  its  merits  loudly  in  ])rint. 


coil  it  may  be  easilv  removed  bv  withdrawing  it  with  the 
core  from  the  case,  and  that  in  rewinding  it  is  not  necessary 
to  interfere  with  the  laminations  of  the  core  as  in  other  forms. 
The  secoTvlary  coils  of  these  converters  are  nniltipie- 
wound,  thus  allow  itig  connections  Vi  be  made  for  secrjndary 
voltages  f>f  50  ')r  kxj  volts,  as  may  be  desired.  To  place  the 
converter  in  position,  it  is  tmnecessary  io  use  bolts  of  any 


FIGS.    I    AND  3. -ELKHART     CONVERTER. 

Referring  to  the  illustrations.  Fig.  i  represents  the  case  sort,  as  the  case  is  suspended  from  a  forged  hook,  which  is 
with  the  coil  removed.  Fig.  2  shows  the  coil  with  the  cores  placed  in  a  permanent  position  on  the  pole  or  building,  and 
placed  in  position  ready  to  insert  into  the  case,  and  Fig.  3  is  adapted  to  receive  and  support  any  converter  manufact- 
shows  the  arrangement  of  the  priiuary  fusing  device,  which      tured  by  this  company. 

is  made  of  porcelain,  and,  as  may  be  seen,  is  unusually  con-  While  the  patents  of  the  inventor,  Mr.  William  H.  Horn- 

venient  for  the  operation  of  replacing  a  fuse,  which  may  be      berger,  are  broad  and  cover  every  portion  of  their  device. 
done  by  a  lineman  on  the  darkest  night  without  tools.     The     the  manufacturers  have  not  neglected  the  mechanical  features, 

and  lay  especial  claim  to  excellent  workiuanship  and  minute 
attention  to  all  mechanical  details,  which  the  success  th;';, 
have  met  with  has  shown  to  be  abundantly  justified. 


A   Hechanical   Telegraph  Key. 


^^'e  illustrate  a  neat  UKchanical  telegraph  key  for  learners. 


FIG.    2. "ELKHART  CONVERTER. 


'MECHANICAL   TELEGRAPH   KEY 


ftise  case  forn.s  the  bottom  of  the  converter  case,  and  is      manufactured   by   The   E.  S.  Greeley   6c   Company.  7   Dey 

1       d  b         IVr   o-  rd  street,  New  ^  ork,  which  requires  no  battery  whatever.     As 

'  Twilf  bVreadib-  'seen  that  in  case  of  any  accident  to  the     far  as  external  appearances  are  concerned,  the  apparatus  is  an 
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exact  copy  of  a  regulation  key  and  sounder,  having  a  com- 
plete set  of  adjustments.  It  is  provided  with  special  re- 
sonators that  give  the  correct  sounder  click  to  the  instru- 
ment. 


New   liooks. 


HOW  TO  WIRE  BUILDINGS:  A  Manual  of  the  Art  of  interior 
Wiring.  By  AuffUMtUB  Noll.  K.  E.  162  paces,  llluntrated. 
Prlc*,  11.50. 

A  practical  book  on  the  meth«»<ls  and  details  of  incandes- 
cent wiring  is  much  necde<l.  particularly  one  giving  plans  for 
buildings  ai  different  kinds,  with  actual  calculations  t>f  wiring, 
based  upon  these  or  upon  a  typical  plan.  While  the  author 
does  give  plan*i  of  wiring,  their  ]>ractical  application — and  to 
show  this  sljould  Ik-  the  main  object  of  a  book  of  this  char- 
acter— \<i  not  ind.icated  with  reference  to  t\pical  cases,  and 
the  calculation  of  wiring  is  relegated  to  chapters  in  which 
ihcy  are  treated  with  no  reference  to  an  actual  wiring  plan. 

We  flo  not  agree  with  the  author  that  "the  most  general 
and  .satisfactory  niethod  (of  distribution  of  drop)  is,  assum- 
ing the  loss  to  be  five  per  cent,  to  allow  one-half  per  cent,  in 
the  lamp  circuit,  one  per  cent,  in  the  floor  mains,  one  and 
•  mc-half  per  cent,  in  the  vertical  mains,  and  two  per  cent, 
iti  the  main  feeders."  On  the  contrary,  by  having  the 
greater  percentage  of  loss  in  the  small  wires,  the  variation 
in  <lrop  is  in  general  less;  with  a  large  percentage  of  drop  in 
the  large  wires  a  considerable  variation  in  the  number  of 
li^'hts  in  one  part  of  the  svstem  will  largely  affect  all  the  f)thcr 
lights,  while  in  tin-  reverse  rase  «lifTerent  parts  f»f  the  system 
will  be  t«>  a  great  extent  independent  of  each  other  in  this 
respect.  Even  if  the  nde  laid  down  were  not  open  to  this 
criticism,  it  would  still  be  unsatisfactory  on  account  of  being 
a  mere  roiicrh  anproxiination  that  would  not  give  the  best 
distributifin  in  any  case.  Tt  is  not  a  difficult  matter  to  calcu- 
late the  rondurtors  on  the  assumption  that  all  lead  back  to 
the  flynamo  or  primar>'  distributing  point,  beginning  with 
the  branches  and  ending  with  the  feeders;  the  operations  arc 
sjfnple.  and  as  the  nonnal  current  in  each  wire  can  be  thus 
considered,  a  neaHv  perfect  distribution  of  drop  tnav  be  ob- 
tained, while  the  arlditional  time  required  by  this  method  of 
calculation  would  ordinarily  have  no  practical  significance. 

Tlie  extraorfHnar>'  feature  in  the  author's  method  of  cal- 
culating the  area  of  conductors,  is,  that  he  bases  it  upon  the 
hot  resistance  of  lamps!  .\s  the  ordinarv  fornmla  for  de- 
termining the  area  of  conductors  is  so  extremely  simple  the 
r«'ason  for  the  introduction  of  this  absurd  factor,  which  has  to 
he  separalelv  calcidated — though  in  what  way  is  not  stated — 
is  inexplicable.  We  venliire  to  say  that  on  account  of  the 
involved  extdanafions  in  this  portion  of  the  book,  divorced 
as  thev  are  from  the  jirinriples  concerned,  the  wireman  wdl 
find  it  far  from  being  as  «i»nple  as  it  was  evidentlv  intended, 
and  even  the  advanced  electririan  may  find  it  more  l,nl>orions 
reading  than  sfune  ehar»ters  in  ^faxwe1l 

We  do  not  coincide  in  the  atithor's  advice  to  the  pr.x-tical 
wireman  fn  "ronfine  his  studies  to  q  getieral  knowledge  of 
elrctncitv  sufficient  to  en.ibic  him  |o  trace  the  «lirection  of 
the  c'lrrent  in  Hvnamos.  motom  and  appurtenances  and  also 
in  wires"  partlv  because  we  *ee  no  reason  why  he  shotild 
be  fhtts  limited,  p.irilv  brr.Tu«ir  a  wireman  or  no  one  else  will 
be  embled  bv  a  getieral  knowledge  of  electricitv  to  thus  trace 
the  direction  of  current,  and  principallv  because  the  know^ 
ledge  would  he  of  absolutelv  no  practical  \\v  even  If  «t- 
lained.  Nor  do  we  acree  with  the  statement^  that  "with 
proper  care  the  rmeraline  'us,  it«  anptirtenances.  wire 

;«t>r>Hance«   and  fixtures  will      m    iepreciale  to  an>  consider 
able  extent."  and   "therefore  the  cost   of  maintenance  will 
consist  chieflv  in  the  amoimt  of  fuel  necf  s«arv  for  generating 
etirrent  and  the  renewal  of  l.imp<  **     T-ihor  and  «!epreciaHon 
arc  itcnis  that  cannot   fbni  he  summnri1%     '  ed      Vor 

can  we  see.  without  qualification,  that  "the  rrncval  of  lani^s 


depends  largely  on  the  breakage  due  to  the  action  of  ex- 
cessive current. ' 

The  preface  of  the  book  cautions  us  against  being  misled 
by  theories,  and  tliis  advice  should  be  strongly  borne  in 
mind  by  the  reader  in  the  portion  where  the  author  "drops 
into  theor>-,"  as  the  following  examples  illustrate:  "Ampere 
is  that  current  having  an  electric  pressure  of  one  volt  w  hich 
flows  through  a  wire  having  a  resistance  of  one  ohm."  "To 
ascertain  the  available  current  in  amperes,  nui generaied  at 
the  iljfhtmo.  but  for  consumj^tion  by  or  in  the  lamps,  the 
resistance  of  the  conductors  must  be  added"  to  the  intenial 
resistance  of  the  dynamo."  "The  term  difference  of  poten- 
tial denotes  that  portion  of  the  electromotive  force  which 
exists  at,  or  between,  anv  two  points  in  a  circuit,  and  equals 
the  electromotive  force  (in  a  dynamo)  at  the  pc»int  where 
the  armature  'cuts'  the  lines  of  force,  minus  the  amount  lost 
in  transmission,  due  to  the  resistance  of  the  conductors." 
"The  tenn  'electromotive  force'  us  generally  used  to  de  note 
the  pressure  at  the  highest  pressure  point;  in  all  other  parts 
of  the  circuit  the  pressure  is  noted  as  the  potential  difference, 
or  difference  of  potential." 

A  table  is  given  of  the  safe  carrying  capacity  of  conductors 
as  "a  safe  practical  guide,"  but,  unfortunately,  as  it  gives  a 
larger  capacity  for  wires  than  the  I'ndenvriters'  rules  will 
l)ermit,  it  is  worse  tiian  useless. 

While  the  book  is  thus  far  from  complying  with  the  require- 
ments of  a  work  of  the  character  which  it  purports  to  rep- 
resent, yet  it  will  be  found  useful  to  the  wireinan  in  the  ab- 
sence of  a  better.  Much  practical  information  is  scattered 
throughout  its  pages,  and  hints  for  laying  out  wiring  may  be 
obtained  from  some  of  the  plans  of  di.stribution. 

THKORETICAL  ELEMF:NTS  OF  ELECTRO-DYNAMIC  MA- 
CHINERY. By  A.  E.  Kennelly.  Vol.  I.  New  York:  D.  Van 
Nostrand  Company.  1S93.  87  pa^es,  37  illuBtra lions.  Price. 
11.50. 

The  object  of  this  work,  as  stated  by  the  author  in  the 
j)reface,  is  to  develop  for  students  of  electrical  engineering 
the  ajjplied  arithmetical  theor>-  of  electro-mag^ietism,  as  dis- 
tinguished from  the  purely  mathematical  tlieor)-.  While  the 
present  volume  merely  opens  up  the  subject,  the  ground- 
work of  electro-magnetic  theory  is  laid,  in  which  respect  the 
book  may  be  considered  as  complete  in  itself.  Mathematics 
are  avoide<l  as  much  as  possible,  many  of  the  equations  that 
appear  being  merely  formulas  for  numerical  substitution. 

In  Chapter  I.  the  fundamental  principles  of  magnetic  flux 
are  considered  an<l  Chapter  IT.  deals  with  magneto-motive 
force  and  potential.  The  treatment  of  magneto-motive  force 
in  the  latter  chapter  is  particularly  satisfactor>-.  and  will  go  a 
long  way  towanl  dispelling  the  mystery  often  associated  in 
the  minds  of  students  with  the  fonniila  by  which  it  is  rcpre- 
sente«l.  Tlie  numerical  examples  here  and  elsewhere 
thnmghr»ut  the  hook  are  especially  helpful  in  assisting  to  a 
grasp  of  the  principles  developed,  and  the  same  may  he  said  of 
the  numeroti*;  accurately  plotted  curves.  Chapter  TIT.  is  on 
resistance  an<l  permeance  and  points  out  the  analogv  of  the 
magnetic  with  the  electric  current,  at  the  same  time  showing 
the  limits  «if  the  analogy-  in  practical  application,  owing  to 
the  fact  that  there  is  no  known  magnetic  insulator.  Chapter 
I\'.  relates  to  the  influence  of  iron  in  and  on  the  magnetic 
circuit,  in  which  the  effect  of  .lir  gaps  in  magnetic  circuits  is 
particularly  clearly  treated.  The  last  two  chapters,  on  stress 
tlistrihution  and  on  electro-magnetic  energ>*.  are  extremelv 
stigcestive  and  in  accordance  with  the  latest  views,  which  are 
himing  more  and  more  toward  the  conceptions  of  Faradav 
and  Maxwell 

To  the  sttident  and  electrician  who  wish  to  obtain  exact 
ideas  on  the  principles  nnderivinc  d>-namo  designs,  this  hook 
will  nmve  of  great  value,  while  the  general  electrical  studen* 
wi'l  find  if  an  ea<ilv  read  introduction  to  the  mathematical 
tteatiscs  of  Maxwell.  Crav  and  others. 


January  13.  1894. 
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The  Electrical  Stock  Market. 


Nkw  York,  Jan.  8,  1894. 

THE  ELECTRICAL  STOCK  MARKET  did  not  open  in  a  Happy 
New  Year  fashion,  but  with  other  industrials  started  the  new  year 
in  a  grand  slumj).  It  was  but  for  one  day,  however,  for  on 
Wednesday  electrical  securities  toolt  an  upward  turn,  and  the  rise 
was  of  such  a  healthy  sort  that  on  the  closing  day  electrical  stocks 
were  several  points  above  the  closing  prices  of  the  week  previous. 
The  advance  was  due  to  the  recovery  from  a  scare  based  on  some 
discouraging  rumors,  and  the  consequent  better  feeling  and  ac- 
tivity when  there  was  found  to  be  no  reason  for  fright.  Electrical 
stocks  seem  to  be  on  the  upward  move,  though  still  quoted  at  ex- 
tremely low  figures. 

GENERAL  ELECTRIC  STOCK  dropped  to  one  of  the  lowest 
figures  it  has  ever  been  (luoted,  on  the  opening  day  of  the  market. 
It  was  on  the  confirmation  of  the  news  of  the  removal  of  the  mam 
offices  and  store  room  to  Schenectady,  which  was  taken  as  a  con- 
fession of  the  weak  financial  condition  of  the  company.  The  de- 
cline of  the  other  industrials  also  pulled  the  stock  down.  But  it 
went  up  on  a  rising  wave  the  next  few  days  and  made  a  gain  of 
one  point  over  last  week's  closing  at  the  end  of  the  week.  The 
moving  of  the  headquarters  to  Schenectady,  as  announced  in  these 
columns,  though  showing  the  straits  the  company  is  driven  into, 
may  have  a  wholesome  effect  on  the  stock  in  the  end.  When  it  is 
shown  that  the  General  Electric  people  are  attending  more  to 
their  manufacturing  interests  than  stock  manipulations,  the 
security  may  have  more  value  on  Wall  Street.  From  the  actions 
of  the  company  it  is  evident  that  economy  is  now  rigidly  entering 
all  the  company's  management.  A  number  of  the  executive  de- 
partment and  several  district  agents  have  been  dismissed.  It 
looks  as  if  Drexel,  Morgan  &  Co.  (who  are  now  said  to  be  the  ruling 
factor)  intend  to  run  affairs  on  a  strictly  business  basis.  The  stock 
is  now  quoted  at  34  1-2  bid  and  35  asked. 

THE  WESTINGHOUSE  ELECTRIC  COMPANY  has  declared  a 
semi-annual  dividend  of  2 1-2  per  cent,  on  its  preferred  stock, 
payable  January  10.  This  shows  the  company  is  holding  its  own 
in  the  business  world  and  has  good  financial  management  back 
of  it.  Reports  continue  of  more  work  and  bright  business  pros- 
pects at  the  Pittsburg  plant.  The  common  stock  is  now  rated  at 
23  1-2  bid  and  the  preferred  41. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY'S  stock 
does  not  seem  to  be  traded  in  extensively  nowadays,  there  being 
few  transactions  in  it  during  the  week.  The  company  has  de- 
clared a  quarterly  dividend  of  1 1-2  per  cent,  on  the  capital  stock, 
payable  Feb.  1.  Though  the  stock  has  not  made  any  ad- 
vances during  the  week,  it  is  still  strong,  and  is  ranging  around 
par.  The  annual  meeting  of  the  stockholders  of  the  company  will 
be  held  Jan.  16  for  the  election  of  thirteen  directors,  to  serve  for 
the  ensuing  year,  and  other  business  that  may  come  befoi'e  the 
meeting. 

WESTERN  UNION  TELEGRAPH  has  made  a  gain  of  3  3-8 
points  during  the  week,  and  is  now  up  to  86.  There  was  the 
usual  number  of  heavy  transactions  in  the  stock,  and  it  looks  as 
if  the  security  was  now  on  the  bull  side. 

ELECTRICAL    STOCKS. 

Par.  Bid.  Asked. 

Brush  111.,    New  York 50         20  40 

Detroit    Electrical    Works 10           2  3 

Cleveland   General   Electric   Co —  85  90 

East  River  Electric  Light 300          _  65 

Electric  Con.   &,  Supply  Co.  pref 15  15  10 

com 15  15  IT^; 

Edison   Electric  111.,   New  York 100  96  99 

"    Ists 103  104 

Edison  Electric  111.,  Brooklyn 100  99  102 

"         "         "        Boston 100  115  120 

"         "         "        Chicago 100  220  230 

"         "         "        Philadelphia 100  120  125 

Edison  Electric  Iiight  of  Europe —           2%  5 

"        Bonds     —  80  85 

Ore   Milling —           5  12 

Fort  Wayne  Electric -           5  9 

General  Electric  Company 100  Mh  35 

"           "        deb.     5's —  71  72 

Interior  Conduit  and  Ins.   Co 100  25  35 

Mount    Morris     Electric -.- —           —  65 

Westinghouse      Consolidated 50  23%  2412 

"           "         pfd    50         41  43 

Western    Union   Telegraph —  86  SCiU 


New  Incorporations. 


CANISTEO,  STEUBEN  COUNTY,  N.  Y.-^The  New  York  State 
Electric  Company  has  been  incorporated  to  manufacture  electric 
supplies.  Melshor  Eckstromer  nnd  Peter  Hanlon,  of  Canisteo.  are 
interested. 

THE  SOLDIERS'  GROVE  ELECTRIC  COMPANY,  Soldiers' 
Grove,  Wis.,  capital  stock  $1,500.  has  been  formed  by  A.  Paterson, 
M.  B.  Seward  and  F.  P.  Briggs,  to  build  and  operate  an  electric 
plant  In  that  town. 

THE  CHICAGO  RECORDING  SCALE  COMPANY,  Chicago,  111., 


capital  stock  $.50,000,  has  been  formed  to  make  and  sell  electrical 
machinery,  other  machinery,  recording  scales,  etc.  The  promoters 
are  H.  S.  Clark,  C.  C.  RuHSfll  and  E.  H.  Anets. 

THE  MANHATTAN  ELECTRIC  EQUIPMENT  COMPANY, 
Chicago,  III.,  capital  stock  $1,000,  has  been  formed  to  erect  electric 
plants  for  various  purposes.  J.  M.  Troit,  Wm.  Frederickson  and 
L.  A.  Dickey  are  the  promoters. 

THE  SIDNEY  POWER  COMPANY,  Salem,  Ore.,  capital  sKxrk 
$.".0,000,  has  been  formed  to  erect  and  operate  a  plant  for  gener- 
ating and  transmitting  electricity.  J.  M.  Wallace,  J.  M.  Kyle 
and  H.  T.  W^allace,  all  of  Salem,  are  interested. 

THK  STEPHENSON  ELECTRIC  BELT  COMPANY.  8troni«- 
hurg.  Neb.,  capital  stock  $25,W0,  has  been  formed  to  manufacture 
and  sell  the  Stephenson  electric  belt.  J.  B.  Buckley,  P.  T.  Buck- 
ley, J.  A.  Frawley,  G.  S.  Osborne  and  W.  A.  Post  are  the  pro- 
moters. 

THl?:  MORRISON'S  COVK  ELECTRIC  RAILWAY  COMPANY, 
Morrisons,  Pa.,  capital  stock  $175,000,  has  been  formed  to  construct 
and  operate  an  electric  railway.  S.  A.  Hamilton,  Roaring  Spring; 
I.  S.  Mock,  Ore  Hill,  and  J.  P.  Jacobs,  Hollidaysburg.  Pa.,  are  the 
organizers. 

THE  M'MILLAX  MILL  AND  POWDER  COMPANY  OF  NESHO- 
NOC,  Neshonoc,  Wis.,  capital  stock  $100,0^)0,  has  been  formed  to 
manitain  an  electric  light  plant,  etc.,  at  that  place.  S.  D.  Mc- 
Millan, D.  McMillan,  J.  K.  Johnson  and  J.  W.  Ranney  are  the  In- 
terested parties. 

THE  UNITED  STATES  WENSTROM  ELECTRIC  COMPANY, 
Jersey  City,  N.  J.,  capital  stock  $30,000,  has  been  formed  to  man- 
ufacture, buy,  sell  and  lease  dynamos,  motors,  etc.  B.  Blum,  C.  S. 
Cowan,  New  York  City,  and  J.  B.  De  Lery,  South  Lakewood,  N.  J., 
are  the  organizers. 

THE  FULLER  INCANDESCENT  HPJAT  LIGHT  COMPANY, 
Chicago,  111.,  capital  stock  $1,000,000,  has  been  formed  to  purchase 
patent  rights,  generators  and  motors  for  generating  electricity, 
etc.  The  interested  parties  are  J.  T.  Kretzinger,  C.  E.  V.  Aker- 
l^urg  and  M.  F.  Gallagher. 

THE  UNIVERSAL  ELECTRIC  HEAT  LIGHT  COMPANY.  Chi- 
cago, 111.,  capital  stock  $100,000,  has  been  formed  to  purchase 
sell  and  operate,  patent  rights,  generators,  motors,  etc.,  for  gener- 
ating electricity.  The  promoters  are  J.  T.  Kretzinger,  C.  E.  V. 
Akerberg  and  M.  F.  Gallagher. 

CHICAGO,  ILL.— The  Fogerty  Gas  and  Chemical  Company. 
$10,000,000,  Ambrose  A.  Worsley,  H.  N.  Nanchette  and  C.  J.  Satter- 
lee,  has  been  incorporated  to  manufacture  gas  under  certain 
patents  issued  to  manufacturers  in  the  East.  The  process  involves 
the  use  of  electricity,  and  in  consequence  the  company  will  erect, 
or  acquire  plants  for  the  generating  of  electric  power  on  a  large 
scale,  with  a  view  to  supplying  electricity  to  the  public,  as  well  as 
for  their  own  acquirements.  H.  N.  Nanchette,  of  172  Washington 
street,   will  give  details. 

THE  NEW  DECATUR  (ALABAMA)  NATURAL  GAS,  PETRO- 
LEUM AND  MINING  COMPANY,  Freehold,  N.  J.,  capital  stock 
$100,000,  has  been  formed  to  manufacture,  buy  and  sell,  etc.,  ma- 
chinery, generators,  motors,  pipes,  etc.,  apparatus,  supplies,  and 
articles  of  every  kind  appertaining  to  or  in  any  wise  connected 
with  the  production,  use,  distribution,  etc.,  of  electricity,  natural 
gas,  petroleum,  etc.  Thomas  Butter,  James  Swann  C.  Y.  Kent. 
of  New  York  City;  A.  Hartshorn.  Freehold,  and  J.  D.  Probst, 
Englewood,  N.  J.,  are  Interested. 
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THE  NASSAU  ELECTRICAL  COMPANY  has  filed  a  claim  with 
the  Comptroller  of  $392.80  for  loss  of  electrical  goods  which  the 
company  alleges  were  stolen  from  their  offices  by  city  firemen  on 
duty  at  a  fire  in  the  Cornell  Building.  137  Centre  street,  on  Dec.  2. 

THE  CONSOLIDATED  CAR  H^'.ATING  COMPANY,  of  Albany, 
has  begun  suit  in  the  United  States  Circuit  Court  against  the 
Chicago  and  West  Michigan  Railway  for  infringement  of  the 
Sewall  coupler  patents.  The  infringement  consists  of  using  an 
imitation  of  the  Sewall  steam  coupling  recently  put  upon  the 
market.  Such  railway  is  the  first  to  co.-tinue  the  use  of  the  imi- 
tation coupler  after  proper  notification,  and  the  Consolidated  Car 
Heating  Company  at  once  determined  to  take  action  to  pmteci 
the  patents  issued  to  Messrs.  D.  D.  &  J.  H.  Sewall. 

GEORGE  WESTINGHOUSE.  Jr..  has  acquired  absolute  control 
of  the  Westinghouse  Machine  Company,  one  of  the  mo-t  profit- 
able of  the  several  Pittsburg  corporations  comprising  the  West- 
inghouse industries,  by  purchasing  outright  Ralph  Bagaley's  stock 
in  the  company.  The  transaction  involved  2,000  shares  of  the 
stock,  and  the  price  approximated  $.^0  a  share,  or  $100,000.  Mr. 
Westinghouse's  holdings  now  amount  to  nine-tenths  of  the  com- 
pany's stock.  Ralph  Bagaley  has  been  identified  whth  the  com- 
pany since  its  organization  in  an  official  capacity  as  treasurer 
and  general  manager. 
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THK    BRCKJKLV     ..•..•..■•.  ^,,^^    M-ithin    the   la«l   we«k 

«ine  of  th«i  political  iniei*  hiui  been  putting  up  ITi 

it-hiM    on    the  they 

A<-;<f   putlinK    iJ.  .  lankly 

f^turned;    "Well,   aa  we  have  tnien   urawing   pay   for   them   for  a 

■  :'  time  It  wan  tK-  •    better  to  have  them  up  before  Schleren 

in,"     When  aj,'  d  where  they  got  the  power  to  supply 

' '        re- 
■lor 
If  I                                                                 i  la«t  .  r,  the 

...:tiout    t»...    ... ^    . .    „,..-    -;;   all    th- 
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TMK  W1ND80U  lAtCKB  Fllectrlc  Light  mation  hau  just  in- 
HtH\lf'\  a  :i5«i-h.  p.  onglnc. 

Till-:  ICliDY  KM:(Tj{H'Ar.,  WOHK8,  at  WlntlHor.  Conn.,  ha\.- 
MiHrt<-<j  up  again  on  nix  houn*'  limr-. 

MAVoK  WAHDKN,  «»f  Wallham,  ManB..  recommends  that  all 
f |M-irl'-  wlr«-n  In  that  city  Im-  fui  »in<lfrgr<<uiid. 

Till-:  l>llci:<"n»K8  of  th-  Irlan-d  Ktreot  Hallway  ('om|M»ii> . 

«{i  U'«<ti't.Hl«'r.  Mhhm.,  voit^l  ;■-  .--ji-  bonds  to  th«?  amoiini  ■■<  f.im  iKm 
III  foM-r  the  company's  floating  lnd<-btedni*SM. 

«*fiNHn»i:UAI'.Ij:  ATTKNTION  Im  paid  by  the  mayors  >•(  lit. 
lilfT'-ri'iii  mutilcipalltlfM  In  this  vicinity  to  their  nH-MmmiMidatlont* 
In  n-gard  to  Street  lighting.  The  mayor  of  Newton,  Mass.,  recom- 
iiK'iidH  a  munl'-l|>al  plait,  while  the  mayors  of  Waltham  and 
.Mald'-n  deem  It  Itiad vl.^abli-  to  their  cities  to  operate  their  i»wn 
plants. 

THK  NKW  KNr;LA.NM>  TKhKI'HoNK  roMr'ANY  Is  completely 
tevoliilionl/.lng  Its  service  In   Newton,  Mass.     All  the  nialn  lines  in 

>M    to   lie   put    underground,   and    ultimately 

'V   will    be   removed.     The   wires  on    Centre 

'      '  M   the    V.  ■.  n   line  to  Hargent   street,  a  distance  of 

•  .»»    .i  Hull',  are  ali-.i'i.    iinderground. 

THK  "INVKST.MKNT  KniT<»n."  of  the  Boston  "Advertiser." 
In  reply  to  a  (|ueittlon  almut  the  New  Kngland  .*-itreet  Railway, 
asking  if  It  Is  going  to  pass  its  dividend  and  whether  the  en<|uirer 
Mhiiuld  sell  at  pres«'nt  prices,  replies  that  he  understands  that  the 
dlvld*-nd  Is  to  be   i  '  ■   h  he  is  not  at  all  surprised,   for 

ihi-  reiiMiin  thai   lb.  ,     very  much  Inflated  and  ;i   k<<'<<\ 

thing  til  kt'i'it  clear  nf  unless  one  is  on  the  inside. 

IT  IS  UI'.MORKI)  that  a  foreign  electric  concern  i!<  m  K"ii;iiint; 
tiir  the  purchase  of  the  factorl(>s  <if  the  General  Klectric  Company, 

authentic  can  be  le;irned  from  the  <ilti- 

,  or  at  Kynn,  the  Intending  purchaser  l.*» 

•Mild  to  Ik-  the  HIemens-Halske  Klectric  Company,  which  Is  one  of 

Ihp   Inrgent   electrical   concerns   In   existence,   having  an   Immense 

plant  In  (lermany.  beiddeN  factories  in  Knglaiid  and  In  Chicago. 

1"  have  lu'en  d<'<dared  on  the  following  stocks: 
-^'"' Tcl-'i' Company,   a   regular  fjuarterly  dividend 

•  »f  lit  per  share,  i  Jan.  1.1;  the  Ii4>stori  ami  C.reat  Kails 
'"                   •    :•■  I    of  II    j>er  share. 

inpany.    a    regular 

of  ,;  per  cent.,  payable  Jan.   IT.:  the  F.  K.  Helden 

.,  .iny,  a  monthly  diviilend.  payable  Jan    IB;  West- 

»"»•  rical   and    Manufacturing   C<i»npaiiy.    a    dividend   of 

•''  I-  I"  '    '  •  '  '  'I  st'K'k.  payi'.bie  Jan.   I«. 

JAi'oH  c    |{.  .ni  of  the  Kdlnon   Klectric  Illuminat- 

ing Company.  I»<iston.  corr«-cts  the  statement  made  in  some  of  the 
pn|H>rs  to  the  efTiH't  that  the  flro  In  the  dlob-  Theatre  \' 
by   the  electric   wires  In    the  mat    r<Mim.     The   theatre   v, 
*'*'   '  'ig  i'ompany.  and   .Mr.  Ciibot.  thi- 

'•'"I  '    KIre  rnderwriti«rs.  who  has  ex- 

umlM.ri   the   premisen,  gives  it  ns  his  opinion  and  nuthnrlx«>«  Mr 

IbiKers  to  niiiii'  that  tJv*  lire  ^^ '  cnusinl  by  thi  ,    wlrex 

.Moreover.    iK-.ordlnir    to    the  ..y    of    the    emi  of    th- 

'*"  '  circuUs  Herf  turnofl  off  at  the  rlono  of 

Ih. 

CincriT  rorUT  ok  AI'I'KA1J«.  Flmt  <-|rouU-Pulman.  NoUn., 
and   Webb.   J.   J      Th.- 

•  •Ul   ciuilii   llif>  nt>|M>n|    , 

•'•"  It.  of  the  cireiiit  Court,  granting 

""   '  lining  H   from  Infringing  up«in  n 

I>n«ent  own*^l  by  the  Munlcl)ial  HIgnnt  (%imniiny.    The  piUent  ««« 

nranlrd  June  1.1.   HT<t.   «..  :' 

graph  loieivlns  lii«ii»ini." 

Compnnx  ,    ^„    q„o^i|on    expi^ 

iind   the  .,.-,  g  f.,r  „    ,„  .^poMe  U|.  -.. 

the  api*,!*!.   ns  the   Interculutory   Injunriinn  ■p|i«vilf>d  from   Irnnl- 
nnleil   with   the  e\i  ■-  -   ,.  i^j 

MAYOR  MATTli  b!>=  i.  :..,i-,ri.,i  a.blt.  ^o    .i«,.it 

eondldernJ^lv  on    1 1  i,-in  of  r' 

out  that  the  eloctii-    ..t-.ia  nr>->-  - 

placed   hnpha!>nrd   for   the   h< 

IhAJi  for  (1- 

oTce(«<i|\o. 

USPS  Ifi.oss  electric  lights,  which  cost  40  cfnis  npiec?  prr  nighl,  or 


about  J225.000  a  year.  In  oomparisou  with  other  cities,  this  price 
would  not  seem  exceasive.  New  York  pays  42  cents  per  light. 
Brooklyn  50  cents.  Providence  44  cents  and  Philadelphia  43  cents. 
This  shows  that  Boston  is  getting  its  light  more  cheaply  than  the 
other  large  cities  above  quoted.  The  Boston  Electric  Light  Com- 
pany furnish  the  light,  and  as  the  demand  increases  and  more 
lights  are  ordered  it  is  probable  the  price  per  light  can  be  re- 
duced. 

THE  WASHBURN  &  MOEN  MANUFACTURING  COMPANY 
'm  Jan.  1  sent  the  following  circular  to  the  salaried  men  in  their 
employ:  "Owing  to  the  continued  uncertainly  in  business,  the 
directors  deem  it  necessary  to  make  a  general  reduction  in  the 
Ki.  f  the  officers  and  salaried  employes  of  the  company.     Sal- 

H  than  %2,0(M>,  10  per  cent.;  from  $2,000  to  $2,500,  15  per  cent.; 

$3,i.w  and  over,  20  per  cent.;  to  take  effect  Jan.  1,  1894.  With  de- 
creased production,  the  earnings  of  the  company,  as  well  as  its 
<llvldend8,  have  been  materially  diminished  and  wages  have  been 
reduced.  It  Is  expected  that  all  having  salary  contracts  will 
ch.-erfully  ac<|uiesce  in  this  action  of  the  directors.  In  order  that 
every  one  may  share  in  th.-  burden  due  to  existing  business  condi- 
tions. The  general  mani:;er  is  instructed  to  carry  this  action  Into 
effect."  A  second  circular  was  sent  out  to  stockholders  as  fol- 
lows: "Believing  that  the  un.4table  condition  of  general  business 
renders  conservative  action  desirable,  your  directors  have  de- 
cided to  declare  a  quarterly  dividend  of  $l  a  share,  payable  «m 
this  date."  Last  quarter  the  dividend  was  2  per  cent.,  and  for 
a  number  of  years  previ.ius  3  i>er  cent,  a  quarter  has  been  regu- 
larly declared.  The  sto.'kh.dders  the  past  year  absorii'-l  ti  immi  rMi.i 
of  new  st.ick  at  par. 
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MR.  WALKKR  C.  MCKINIX)CIC,  secretary  of  the  Metropolitan 
Kl.-ctric  Company,  ('hbano.  has  just  returned  from  a  successful 
business  trip  and  reports  the  outlook  for  his  new  company  as 
very  promising. 

THE  WESTERN  ELECTRIC  COMPANY  ojiin  the  ii.  w  ycj.i 
with  g:eat  activity  in  their  electric  lighting  department.  At 
I.r«-sent  they  aic  employed  in  perfecting  arrangements  for  the 
lighting  of  the  Mid-Winter  E.\i".sitic.r,  .-it  S.in  Eimiu  is.o.  f,.r  which 
they    have    a    contract. 

THE  CENTR.XL  ELECTRIC  CCi.Ml'ANY  will  coinnuncc  1M«4  on 
the  lloodtide  tif  prosperity.  Notwithstanding  the  distr.'ssing  times 
and  the  present  unsettled  condition  «if  the  supply  business  in  the 
West,  the  Central  goes  light  on  Increasing  its  business  Wt^k  by 
week.     Mr.  George  McKlnlock  is  still  at  the  helm. 

THE  PERKINS  ELECTRIC  SWITCH  M  ANUEACTr  RING 
t'DMPANY  has  opened  an  office  at  1.536  Monadnock  Block,  under 
the  charge  of  Mr.  G.  W.  Conover.  The  business  of  this  company 
\i*  Incn-aslng  In  volume  evi-ry  day.  It  will  carry  a  large  stock  of 
Us  goods  at  the  Chicago  branch,  from  which  all  orders  can  be 
lllled  promptly. 

THE  CO.MPLETE  ELECTRIC  CONSTRUCTION  COMPANY. 
wh<M»e  h.ime  office  is  In  New  York,  has  opened  a  Western  office  at 
1.4'd  Mona.Inock.  Chicago,  and  placed  Mr.  Clift  Wise  In  charge.  Mr. 
Wise  is  well  known  to  the  fraternity,  and  is  meeting  with  a  cor- 
<llal  welcome  In  the  West. 

THE  WASHINGTON  ELECTRIC  Cu.Ml'ANY  Is  now  shipping 
many  of  its  new  iiltcrniiting  current  arc  lamps,  about  which  so 
much  has  been  said.  This  lamp  is  destined  to  m«»et  with  jxiptilar 
favor  on  account  of  lt.s  extreme  simplicity.  The  works  are  at  1S7 
S.iuth  Canal  street.  President  Stein  promises  to  l>ecome  a  notable 
figure  In  futtire  elect rlcil  assembluKcs. 

C.  M.  SPAULDINtL  who  was  first  Introduced  to  the  electrical 
fraternity  through  his  c<»nnectlon  with  the  l..eonar<l  &  l7.ard  Com- 
j>any.  of  Chicago,  and  who  was  only  recently  connect»*d  with  th«> 
Ansonia  company,  has  Ixn-n  apj^'inied  iVputy  Collector  by  lnt*»r- 
nal  R.-v.-nue  (\di«w,M<ir  Ml/.-.  A  host  of  friends.  Including  The 
Eb'ctrlcal     World,    eNt.-nd    cmgratulatlons. 

THK   STANDARD   KLECTRIC   COMPANY    Is  among   the   mo.«t 

•     .  r  Introiluced.  an.l 

v\n«.    one    ..(    th.'    m.ist    c.)nr>|<i<-uous    at    the    World's    Kalr.    both    In 

1*1.  .  iii.-lty   Building  and   Machinery   Hall.     This  apparatus  Is  now 

iv  known  In  all  sections  of  the  country,  and  Its  prosp«»cis 

I  ..I    l^•.'«  are  of  the  }•■    ,  '         • 

THI'  «;RKAT   W  I  X    MANrPACTURINt;  COMPANY,   the 

lion   of   which    was    |>erfected    a    little    more    than    a    year 
.1.       i.iids   Itself  on   Its   '  -    ■     uinlversary  one  of  the  leading  elec- 
trical  manufar|«iring  <  In   the  emintrv      Tts  very  complete 
'h   are   1  X    tvirning   out   ap- 
""  "f  '•  -nI  In   the  last  six 
hs.     H   now  has  on  hand  oMers  for  arc.   Incandescent,  alter- 
.^;.!ic  and  pov  •  •    -rators. 

•"■MVRTFf*  Y.    for   so   many    years   on«»   of   the   leading 

«    In    the   United   Stnlo«.   and    more  recently 

.     .      V    Storagv    Battery    <'onipanv.     has    opened 

an  offlc«  on  his  own  account  at  L563  Monadnock.    Mr.  Sorley  will 
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Rive  pxpert  advice  on  thie  handling  of  storage  batteries,  and  will 
guarantee  to  insure  the  successful  operation  of  any  existing  stor- 
age battery  plant,  no  matter  what  type  of  cell  is  used.  He  has 
the  best  wishes  of  a  host  of  friends  for  his  success. 

GOODHUE  &  I^INCOLN,  although  a  newly  organized  firm,  with 
offices  in  the  Monadnock,  have  secured  some  very  satisfactory 
contracts,  among  others  a  three-thousand  light  capacity  ti-ans- 
former  order.  Mr.  Goodhue  has  had  a  long  experience  in  handling 
transformers,  and  has  made  some  very  large  sales  in  the  past. 
Associated  with  him  is  Mr.  Lincoln,  a  bright  and  enterprising 
young  business  man.  They  expect,  and  have  every  reason  to  re- 
ceive, a  cordial  New  Year's  reception  from  the  electrical  fra- 
ternity. 

GEORGE  G.  CARTER  &  COMPANY.— Although  this  firm  started 
in  business  in  one  of  the  worst  months  of  the  worst  yeai's  for 
business  in  twenty  years,  it  is  doing  remarkably  well  with  the 
lines  it  handles.  It  now  adds  a  new  and  very  valuable  name  to 
its  list,  an  incandescent  lamp  to  be  known  as  the  "Anchor" 
lamp.  Already  it  has  sold  a  large  quantity  of  these,  although 
its  announcements  have  heretofore  been  confined  to  correspond- 
ence. It  commences  the  new  year  with  the  brightest  prospects  of 
success. 

D.  C.  SPRUANCE,  of  the  Helios  Electric  Company,  enjoys  the 
distinction  of  ha\ing  made  the  largest  purchase  of  rubber  cov- 
ered wire  in  history.  He  has  just  been  successful  in  purchasing 
from  the  World's  Fair  all  the  wire  used  in  their  electrical  work, 
amounting  to  about  600,000  pounds  of  Safety  Grimshaw,  Okonite 
and  E.  M.  W.  Mr.  Spruance  has  established  headquarters  at  the 
Auditorium  Hotel,  Chicago,  from  which  point  he  will  handle  this 
.gigantic  deal.  The  wire  is  now  for  sale  on  the  market,  and  can 
be  had  cheap. 

THE  ELECTRIC  APPLIANCE  COMPANY  has  been  having 
H  particularly  Merry  Christmas,  principally  on  account  of  the  fact 
that  by  hard  hustling  it  was  abl-e  to  get  its  entire  trade  supplied 
with  copies  of  the  latest  edition  of  its  catalogue,  and  for  the  past 
week  the  company  has  been  in  receipt  of  numerous  congratulatory 
letters  complimenting  the  completeness,  attractive  appearance  and 
intelligent  arrangement  of  the  work.  A  great  manj''  of  the  letters 
were  accompanied  with  a  substantial  proof  of  appreciation,  in  the 
shape  of  large  orders  for  material  selected  from  the  new  book. 

THE  BROWN  TELEPHONE  AND  TELEGRAPH  COMPANY, 
of  the  Manhattan  Building,  announce  that  Feb.  1  it  will  place  on 
the  market  its  perfected  Magneto  telephone,  which  will  be  abso- 
lutely free  from  patent  contention.  Some  of  these  instruments 
have  been  in  successful  operation  over  many  miles  of  territory, 
and  as  they  are  exceedingly  simple  and  effective  will  no  doubt 
have  a  wide  sale.  S.  W.  Groesbeck  is  president  of  the 
company,  George  W.  Wilson,  secretary,  and  Thomas  H.  Murray 
general  manager.     Inventor  Brown  is  vice  president  and  electrician. 

G.  W.  CONOVER,  who  has  been  well  known  in  Western  elec- 
trical circles  for  mapy  years  as  purchasing  agent  of  the  Ansonia 
Electric  Company,  has  resigned  from  that  position  to  becoKie 
Western  manager  for  the  Perkins  Electric  Switch  Manufacturing 
Company,  of  Hartford,  Conn.  He  will  make  his  headquarters  at 
1,536  Monadnock  Block,  where  he  has  already  fitted  up  a  com- 
fortable office.  Mr.  Conover  has  a  wide  acquaintance  among 
electrical  men,  and,  judging  by  his  experience  and  success  with  the 
Ansonia  Company,  the  results  of  his  work  in  his  new  position 
will  be  very  gratifying,  not  only  to  himself  and  his  friends,  but 
to  his  company. 

THE  STROWGER  AUTOMATIC  TELEPHONE  EXCHANGE,  of 
301-303  The  Rookery,  announces  that  with  the  commencement  of 
February,  1894,  it  will  supply  magneto  telephones  that  will  in  no 
way  infringe  the  group  of  telephone  patents  which  has  hereto- 
fore made  a  monopoly  of  the  business  possible.  This  concern  has 
become  widely  and  favorably  known,  by  reason  of  its  automatic 
telephone  exchange,  introduced  to  the  public  more  than  a  year  ago 
at  La  Porte.  It  has  been  in  continuous  operation  at  this  place 
since  its  installation,  and  has  worked  so  successfully  that  exist- 
ing telephone  interests  have  offered  to  buy  it.  Licenses  have  been 
granted  for  the  introduction  of  this  system  in  nearly  every  State 
in  the  Union,  and  contracts  have  been  closed  for  the  equipment 
of  many  central  telephone  stations,  as  well  as  a  host  of  private  and 
commercial  systems.  The  continued  success  of  this  automatic  ex- 
change will  be  of  the  gieatest  value  to  telephone  service,  and 
there  is  every  reason  to  believe  that  the  year  1894  will  see  its  in- 
troduction on  a  surprising  scale. 

WALTER  CAMPBELL,  president  of  the  Illinois  Electrical  Forg- 
ing Company,  has  disappeared,  and  many  stockholders  in  tho 
alleged  company,  whose  subscriptions  amount  together  to  $215,000, 
are  looking  for  him.  The  Boston  Electrical  Forging  Company, 
well  known  in  the  East,  had  an  exhibit  at  the  World's  Fair  of  a 
method  of  welding  metals  by  means  of  electricity,  and  Camp- 
bell secured  State  rights  of  the  patent  for  Illinois.  Under  the 
terms  of  the  negotiation  with  the  Boston  firm  the  latter  was  to  re- 
ceive 25  per  cent,  of  th  stock  in  the  new  concern,  for  the  Illinois 
right.  Campbell  himself  was  to  be  the  principal  stockholder,  his 
claim  being  50  per  cent,  of  the  stock.  He  managed  to  collect  alto- 
gether over  $100,000,  while  tho  company  was  being  formed.  Among 
those  whom  he  has  swindled  are  President  Bush,  of  the  Bank  of 
Yolo,  Woodland  County,  Cal.,  who  purchased  stock  to  the  value 
of  120,000;  H.  J.  Thompson,  of  Chicago,  $10,000;  Oliver  Rice,  LewiS' 


ton,  111.,  $20,000.  While  at  Lewiston,  Campbell  induced  a  merchant 
named  Phelps  and  his  «on  William  to  pay  $11.'., OW  in  notes  for  the 
worthless  stock.  I<>om  Lewiston  Campbell  went  East,  where  he 
.successfully  discounted  the  notes  given  for  something  ovf»r  $10<>,000. 
Since  then  nothing  is  known  of  his  movements. 


OkKGOS  Cir.-,  Jan.  2.  i*)^. 

PORT  ANGP:LES.  WASH.-The  contract  for  an  electric  light 
plant  has  been  let  to  W.  C.  Williams,  who  will  take  $37,000  in  city 
bonds  for  his  pay. 

O.  A.  PETERSON,  railway  constructing  engineer,  with  the  Gen- 
eral Electric  Company,  late  of  Lynn,  Mass.,  recently  visited  the 
Portland  General  Electric  Company's  water  power  station  in 
Oregon  City,  while  on  his  way  to  San  Francisco. 


Canadian   Notes. 


OrTAWA,  Jan.  6,   1894. 

\'ANLEI<:K  hill,  ONT.— The  Vanleek  Hill  Electric  Light  Com- 
pany, whose  capital  stock  was  recently  incr*-ased  to  $10,000,  is 
erecting  a  fine  new  power  house,  ir  which  they  have  placed  a  6<»- 
h.  p.  engine,  three  large  dynamos  and  a  generator. 

HAMILTON.— The  city  clerk  has  received  a  check  from  th" 
street  railway  for  the  amount  due  for  the  past  quarter  under  th*- 
by-law.  The  amount  was  $3,065,  made  up  as  follows:  6  per 
cent,  on  gross  earnings,  $1,622;  mileage,  $1,443.  The  total  amount 
received  for  the  past  year  was  $12,504;  over  $500  above  the  estimate. 

TORONTO.— The  revenue  of  the  street  railway  during  1893  w?!S 
.'i;902,927,  of  which  $72,234  went  tc  ^he  city  in  the  form  of  per- 
centages The  city's  share  for  Dev^ember  was  $-5,539,  as  compared 
with  $5,621  during  December,  1892.  Last  year  the  earnings  of  the 
company  were  $815,492,  and  the  city's  share  $65,239.  It  is  expecte<l 
that  the  earnings  of  1894  will  reach  the  million  mark. 

THE  RELIANCE  ELECTRIC  LIGHT  COMPANY,  Toronto,  have 
apprised  the  City  Engineer  that  they  expect  to  receive  conces- 
sions from  the  city  similar  to  those  enjoyed  by  other  lighting  cor- 
porations, unless  the  exclujlve  right  to  light  Parkdale  is  granted, 
when  they  would  be  prepared  to  pay  for  the  franchise.  Mr. 
"Wright,  of  the  Toronto  Electric  Light  Company,  in  a  communi- 
cation, says  that  his  company  will  insist  upon  the  right  to  erect 
poles  If  the  Reliance  Company  is  granted  permission  to  do  so. 

TORONTO.— Notice  is  given  that  application  will  be  made  to 
the  Legislative  Assembly  of  Ontario,  next  session,  for  an  act  to  in- 
corporate a  street  railway  company  to  be  known  as  the  "Toronto 
Suburban  Railway  Company,"  with  power  to  take  over  and  acquire 
all  the  assets,  rights  and  franchises  of  "The  City  and  Suburban 
Electric  Railway  Company  (Limited)"  and  "The  Davenport  Street 
Railway  Company  (Limited)"  and  to  issue  paid-up  stock  in  pay- 
ment therefor,  and  to  assume  the  liabilities  of  the  same;  with 
power  also  to  acquire  other  franchises.  The  capital  stock  of  the 
company  to  be  fixed  at  the  sum  of  $250,000,  divided  into  2,500  shares 
of  $100  each. 

WINDSOR,  ONT. — A  company  has  been  formed  to  build  an  elec- 
tric railway  from  Windsor  to  Amherstburg,  to  be  known  as  tho 
Detroit,  Windsor  and  Amherstburg  Railway.  Application  for  a 
charter  will  be  made  at  the  approaching  session  of  the  Ontario 
Ijeglslature.  The  capital  stock  will  be  $300,000,  and  the  provisional 
directors  will  be  Colonel  James  M.  Clarke  and  William  McGregor. 
M.  P.,  of  Windsor:  Mayor  J.  G.  Mullen.  John  A.  Auld.  J. 
David  Burk  and  William  D.  Balfour,  M.  P..  of  Amherstburg.  The 
Sandwich,  Windsor  and  Amh3rstburg  Railway  Company  have  a 
charter,  but  as  they  have  made  no  move  to  extend  their  line 
toward  Amherstburg,  the  new  company  propose  to  take  hold  of 
the  matter  and  organize  as  soon  as  their  charter  passes  the  Legis- 
lature. 


English  Notes. 

(From   our  own   Correspondent.) 

London,   Dec.  27,  1803. 
ELECTRIC  TRACTION  AT  V.  ALSALL.— According  to  a  recent 
leport,  the  overhead  trolley  system  of  electric  traction  at  Walsall 
has   led  to   a    20   per   cent,   increase   of   traffic   in    the   past   twelve 
months. 

THE  GOVERNMENT  AND  THE  TELP^PHONES.— The  long 
delayed  draft  of  the  agreement  between  the  Post  Office  and  the 
National  Telephone  Company  still  continues  to  hang  fire,  and  it  is 
now  sta'ed  that  there  is  no  prospect  of  the  agreement  being  laid 
on  the  table  of  the  House  of  Commons  this  session. 

CENTRAL  STATIONS  IN  CROWDED  CITIES.— The  St.  James 
and  Pall  Mall  Company,  by  the  frequent  legal  actions  \.'hlch  it  is 
involved  In.  Is  experiencing  one  of  the  drawbacks  of  having  a 
genuine  central  station.  The  latest  action  with  which  it  is  threat- 
ened is  by  the  St.  James  vestry,  who  propose  to  prosecute  it  for 
discharging  hot  water  and  steam  into  sewers,  and  for  being  a 
source  of  bad  smells. 

ELECTRICAL  RAILWAY  ENTERPRISE  IN  LONDON.— In  a 
recent  letter,  I  mentioned  that  electric  enterprise  in  London  had 
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been  at  a  complete  standfitlU  for  some  little  time;  no  new  schemes 
being  formulated,  and  the  ones  which  had  obtained  Parliamentary 
Hanction  having  dropped  Into  oblivion.  The  directors  of  the  Ex- 
ploration Company  rijmitwj)  in  their  report  for  the  present  year, 
Htate,  in  connecllon  with  the  Central  London  Railway,  in  the  pro- 
motion of  which  ihey  are  interested,  that  everything  is  ready  for 
the  carrying  out  of  the  scheme,  with  the  exception  of  the  neces- 
sary money,  which  it  has  been  Impossible  to  obtain,  owing  to  the 
unfavorable  state  of  the  money  market. 

TOWN  COUN'CILS  AND  FREE  LUNCHEONS.— The  treating, 
which  has  been  going  on  for  some  time  past,  of  the  members 
of  the  Electric  Light  committees  of  tr.wn  councils  by  expectant 
electric  light  cr>ntractorH,  has,  I  am  glad  to  say,  met  with  a  slight 
check.  At  a  recent  meeting  of  the  York  Town  Council,  a  protest 
was  made  by  one  or  two  members  against  some  recent  visits 
made  to  electric  light  works  by  a  sub-committee  of  the  council  at 
Ihf  expanse  of  some  electrical  firms.  It  was  remarked  that  after 
having  ix-en  four  years  amassing  Information  the  sub-com- 
mittee was  still  n<»t  content,  and  were  not,  as  might  have  been 
expected,  "above  being  feasted  with  the  not  very  distant  object 
In  view  of  those  who  feasted  them  obtaining  some  advantage." 
A  formal  resolution  was  finally  moved  stating  that  all  such  ex- 
penses must  In  future  hf  paid  out  of  the  city  rates. 


Itmuci  of  the  Utcdj. 


Electric  Uj^hl  and  Power. 

ALLIANCE,  ().,  will  have  a  new  electric  light  plant  in  the  near 
future. 

(UtANI)  .H'.N'CTION,  la.,  Is  contemplating  seriously  the  question 
of  electric  lights. 

WACO,  TEX.— W.  W.  Larmour  is  in  the  market  for  an  electric 
elevator  for  an  office  building. 

CANTON,  O.,  has  resolved  to  ask  legislative  authority  to  issue 
bonds  for  a  J60,000  electric  light  plant. 

HTTTTK,  MONT.- Proposals  are  wanted  to  Jan.  17  for  furnishing 
an  electric  plant  for  the  public  library. 

ST.  PARIS,  C— An  electric  light  petition  Is  being  circulated  and 
the  proHpeciH  are  good  for  securing  a  plant. 

SCHENECTADY,  N.  Y.— The  Lamp  Committee  has  advertised 
for  proposals  for  lighting  the  city,  to  be  in  by  Jan.  I'. 

LAK<'nM<>.VT,  N.  Y.— An  electric  light  plant  will  be  established 
and  be  In  operation  next  summer.     It  will  be  a  local  corporation. 

HRtlNSWICK,  MO.— An  election  will  be  held  Jan.  13  to  vote 
in  the  matter  of  Issuing  $10,000  In  bonds  for  an  electric  lighting 
plant. 

DETROIT,  .MICH.  -The  public  lighting  board  will  receive  bids 
for  liulllliig  I  lie  new  lighting  station  Jan.  u:?,  and  for  Uie  machin- 
ery Jan.  .10. 

HAlTtJATUCK  business  men  are  contemplating  the  establlsh- 
inetil  of  an  ele<'trlc  lighting  plant  large  enough  to  light  the  stori's 
of   llie  town. 

ItoCK  FALLS,  ILL.— The  City  Council  of  R«K:k  Falls  rejected 
all  bids  for  the  proposed  electric  light  plant,  on  the  ground  that 
Ihey  were  too  high. 

PHILADELPHIA.  PA.— The  •Record"  states  that  Mayor  Stuart 
Is  anxious  fo  make  his  administration  notable  for  electric  lighting 
and    Improved    streets. 

nAVi;i{HII-L.  MASS.— The  Hoard  of  Aldernun  has  unani- 
mously passed  an  ord-T  f'>r  the  establishment  of  a  municipal 
electric  light  system. 

TOLI'.DO.    I  A.    -The   town   council   has   doc|di-»l    to   hold   a   special 

election     Jan.      II,     for     the     purpom-     of     ili-cldiii^      wIiiDut     the     IdWil 

shall  b«'  lighted  by  eleotrlclty. 

DKTH<»IT.   MICH      I'.  L.  Chaj.pl. mi.  ..i   ZV.    W Isvai.l  a\.iiuc.  »s 

aichlleci  for  the  propoMi>d  IncandeHcent  IIkIii  station  to  be  built 
at  MIcblgjin  avenue,  near  Fifteenth  iitrect. 

EASToN.  PA.  Co\in-llnien  have  recelveil  with  lavor,  but  not 
pasKed  omdally.  a  sngKestlon  for  a  bond  Issue,  t<»  pay  for  an 
extra  dynamo,  nn  well  as  other  nocessnrlen. 

HI'DSON,  N.  Y.  On  motion  of  Supervisor  Duntz.  a  c.inunltleo 
nf  th.-eo  was  appointed  to  hxik  Into  the  matt.-r  of  an  •■lectrlc  light- 
ing plant  for  the  county  building  at  Hudson. 

RICHMOND.  VA.— JTho  resolution  of  Mr.  Murphy  authorlRing 
an  Issue  of  $7r>.(H>0  in  4  per  cent.  Ixmds  for  an  electric  IlKhtlng  plant 
has  been  referred  to  the  Finance  t'<immltte<<, 

DETUOIT.  MICH.- The  Public  Lighting  <^«niniim|onorM  have 
ilecldod  to  accept  the  plans  and  8p<»rl flea t Ions  of  ArrhHect  John 
ScoH.  iiud  Ihev  will  receive  bids  to  January  23 

OHISWOLD,  lA.  -It  Is  proposed  to  put  In  an  engine  with 
the  water  works  plant,  powerful  enough  t<»  nporate  an  plwlric 
plan!  In  conne.tlon  with  the  water  works  system. 

MUPXSWICK.  MO.,  will  vote  on  Jan.  1.3  ns  to  whether  the  cUy 
.xhall  become  Indebted  In  the  svini  of  $10.0«wi  for  the  o»instrtirt|on  and 
erection  of  a  syst.'in  of  water  works  and  .L-  m  •  •  light*. 


HAVERHILL,  MASS.— The  Common  Council  has  refused  to  con- 
cur with  the  Mayor  and  Aldermen  in  the  passage  of  an  act  favor- 
able to  the  establishment  of  a  municipal  electric  light  plant. 

ABERDEEN.  MD.,  will  be  lighted  by  electricity,  and  is  also 
.subscribing  $3(t,000  toward  the  capital  stock  of  an  electric  road 
from  that  place  to  Glenville  and  the  Susquehanna  paper  mills. 

BATAVIA,  N.  Y.— The  Board  of  Aldermen  of  Batavia  have  de- 
cided to  require  contractors  to  furnish  dynamos  of  the  capacity  of 
120  lamps  of  2,000-c.  p.  The  clerk  has  been  authorized  to  call  for 
bids. 

FALL  RIVER,  MASS.— In  his  annual  message.  Mayor  Coughlin 
states  that  Fall  River  is  now  paying  very  high  for  her  electric 
lighting,  and  that  it  would  be  good  policy  for  the  city  to  begin  now 
and  prepare  for  owning  her  own  plant. 

ROCHESTER,  MINN.— The  electric  light  plant  at  Sleepy  Eye  is 
owned  and  controlled  by  the  city.  In  November,  the  total  expense 
of  running  the  plant  was  J177  and  the  amount  received  from  ren- 
tals $200.  leaving  a  balance  in  favor  of  the  city. 

ROMEO.  MICH.— E.  P.  Kinney,  a  Detroit  electrician,  will  put 
In  an  electric  lighting  plant  at  Romeo  if  the  citizens  will  take 
$700  worth  of  the  stock.  This  has  been  assured,  and  all  that  is 
neeeded  now  is  a  five  years'  franchise  from  the  village. 

CAMBRIDGE,  MASS.— The  Cambridge  Gaslight  Company  and 
the  Cambridge  Electric  Light  Company  have  been  requested  to 
file  with  the  city  authorities  a  complete  statement  of  their  plants 
to  guide  the  authorities  in  the  matter  of  purchasing  the  same. 

ATTLEBORO,  MASS.— The  electric  power  station  of  the  Inter- 
State  and  Attleboro,  .Vorth  Attleboro  and  Wrentham  Electric 
Street  Railways,  located  at  Farmer's,  on  the  Wrentham  branch  of 
the  consolidated  road,  was  burned  with  all  contents.    Loss,  $75,000. 

WILMINGTON,  DEL.— Proposals  will  be  received  at  the  office  of 
(he  Water  Department,  southwest  corner  Sixth  and  King  streets, 
to  Jan.  9  for  wiring  the  city  mill  filter  pumping  station  for 
electric  lighting,  details  to  be  had  on  application  to  J.  A.  Bond, 
chief  engineer. 

NEWARK,  N.  J.— The  Harrison  Park  Water  and  Supply  Com- 
pany has  bought  the  artesian  well  plant  of  the  Iron  Hall  Land 
and  Improvement  Company,  and  they  propose  to  put  In  a  steam 
pumj>lng  plant,  which  will  also  furnish  iwwer  for  a  village  electric 
lighting  system. 

YORK,  PA.,  has  been  making  some  Investigations  as  to  the 
relative  cost  of  a  municipal  electric  light  plant  and  lighting  by 
contract.  The  present  cost  of  lighting  is  $18,000  a  year.  A  com- 
mittee has  reported  that  a  city  electric  plant  can  be  supplied  for 
$:{.''),000  and  operated  at  a  cost  of  $10,tK)0  a  year. 

RED  BANK.  N.  J. — ProDOsals  are  wanted  for  lighting  the  town 
with  sixty  or  more  arc  lights  of  2,000-c.  p..  all  night,  and  every 
night,  on  a  five  years'  contract.  Propo!»als  may  include  Incan- 
descent lights  for  stores  and  dwellings.  Also  cost  of  plant  should 
town  decide  to  purchase.     Address  H.  H.  Curtis,  Commissioner. 

liELLEFONTE.  PA.— The  Edison  Electric  Illuminating  C<»ni- 
pany  has  received  the  contract  for  lighting  the  streets  of  Belle- 
fonte  for  the  term  of  three  years  with  twenty-one  arc  lights, 
every  night  and  all  night  except  clear,  moonlight  nights,  at  $105 
per  light  per  year.  Also  for  fifty  16-c.  p.  Incandescent  lamps  at 
$21  per  year  each. 

WILKESBARRE,  PA.— Simpson  &  Walklns  are  putting  In  an 
electric  light  plant  at  their  Mt.  I.,ookout  colliery  for  the  purpose 
of  lighting  the  mines,  and  luopose  furnishing  electric  light  to  the 
borough  of  ^^'yoml^g,  if  the  citi/.ens  desire  to  have  It.  There  Is  not 
a  town  in  the  whole  Wyoming  Valley  that  cannot  be  supplied 
with  electric  lights  from  the  culm  waste  from  the  mines.  The 
only  wonder  is  that  our  mine  owners  are  not  utilizing  this  waste 
material  in  the  manner  indicated. 

Wl.VONA,  MINN.— Sealed  proposals  will  be  r«MH'lved  to  Feb.  11 
for  furnishing  the  city  with  gas  or  electric  lights  for  street  light- 
ing for  the  period  of  three,  five,  seven,  or  ten  years.  1.  With  arc  or 
incandescent  lights,  or  both.  2.  With  gas.  :{.  With  arc  or  in- 
candescent lights,  or  both,  or  gas.  i.  With  nn-  and  incandescent 
lights,  the  city  to  have  option  of  purchasing  plant  complete  after 
two  years,  the  city  to  furnish  n  site,  5.  For  furnishing  a  plant 
for  lighting  the  city  with  arc  or  incande!«cent  lights,  or  both,  thi 
city  to  furnish  site,  building  and  power;  plans  to  be  completed 
Jtily  1;  proposals  will  bi>  open<>d  at  reRular  mei>tlng  of  city  council 
I'eb.  11.     O.  H.  Clark  Is  recorder 


The  Klectric  R.iihwn. 


DECKEUTOWN.  N.  J.,  wants  an  electric  railway. 

CHARI/-»TTESVILLK.  VA.— An  electric  str«»et  railway  s.>enis  to 
bi>  assvir<^. 

HOT  SPRINGS.  AHK  «;.orge  W.  Baxter  Is  interested  in  the 
project  to  hulld  an  Incline  railway  to  the  summit  of  West  Monn- 
Inln. 

ASHKVILLE.  N.  C— The  gas  plant  an<l  railway  system  of  the 
Ashovllle  Street  Railway  Company  are  soon  to  be  enlarged  and 
Improved. 


January  13,  1894. 


THK    j:ukctricai.    woi^i.n. 


t;9 


BOSTON,  MASS.— The  West  End  Street  Railway  will  build  their 
proposed  short  cut  from  LJoston  to  Jirighton  vi;i.  iN'mtli  lii-acoii 
street  to  the  Watertown  line. 

BRIDGEPORT,  CONN.— The  Sanford  &  Still  man  Company  of 
Jersey  City,  N.  J.,  will  be  among  the  bidders  for  the  construction 
of  the  lines  of  the  traction  company  in  Bridgeport  when  the  proper 
time  arrives. 

ATLANTA,  GA.~Mr.  Adams,  formerly  of  (Jorinlh,  Miss.,  has 
succeeded  Mr.  S.  W.  Divine  in  the  presidency  of  the  Chattanooga 
Electric  Street  Railway  Company.  Mr.  C.  P.  Young  is  still  the 
efficient  superintendent. 

KANSAS  CITY,  MO.— The  Kansas  City  Electric  Railway  Com- 
pany has  been  granted  a  franchise  to  build  a  line  from  Summit 
street  to  Westport.  W.  W.  Kendall  is  president  of  the  company 
and  T.  S.  Case  is  secretary. 

BRISTOL,  PA. — The  representatives  of  the  company  which  pro- 
poses to  build  a  trolley  line  in  Bristol  are  conferring  with  the 
Borough  Council.  If  their  terms  are  acceded  to,  they  promise  to 
have  the  line  in  operation  by  July  1. 

CAMDEN,  N.  J. — William  Thompson,  owner  of  the  Gloucester, 
N.  J.,  race  track,  has  filed  incorporation  papers  of  the  Manahawkin 
and  Long  Branch  Transportation  Company,  to  carry  passengers 
and  freight  between  these  points.     Capital  $500,000. 

FALLS  CHURCH,  VA.— The  proposition  to  issue  bonds  for 
.$10,000  to  aid  any  company  that  will  build  an  electric  railway  here 
meets  with  much  favor  and  at  the  next  meeting  of  the  Council, 
the  committee  will  request  that  the  matter  be  submitted  to  a  vote. 

GLOVERSVILLB,  N.  Y'.— The  Gloversville  "Leader"  states  posi- 
tively that  a  road  will  be  built  from  Amsterdam  to  Gloversville  and 
Johnstown,  to  accommodate  both  electric  and  steam  motors.  No 
names  have  yet  been  mentioned  in  connection  save  that  of  a  Mr. 
Caten,  of  Gloversville. 

TOLEDO,  O.— The  Toledo  and  Maumee  Valley  Railroad  Com- 
pany, capital  $300,000,  has  been  incorporated  to  build  a  railway, 
to  be  operated  by  electricity,  or  other  motive  power,  from  Toledo 
to  Pei-rysburg.  William  B.  Taylor  and  Josiah  D.  Cook,  civil  engi- 
neer, 47  Produce  Exchange,  are  interested. 

BRIDGETON,  N.  J.— The  Bridgeton,  Port  Norris  and  Cedarville 
Railway  Company  has  been  granted  a  franchise.  Among  those 
interested  are  John  Smalley,  Prof.  W.  O.  Garrison  and  Walter  H. 
Bacon.  Owing  to  strong  remonstrance,  the  franchise  applied  for 
)>y  the  West  Side  Railway  was  not  passed  upon  finally. 

CHESTER,  PA.— S.  M.  Patterson,  of  the  Pennsylvania  Traction 
Company,  is  seriously  considering  the  advisability  of  running  a 
bi-anch  of  the  proposed  electric  railway  to  Oxford.  The  idea  is  to 
connect  it  with  the  main  line  of  the  electric  railway  at  Parkes- 
burg,  the  distance  from  which  place  to  Oxford  is  about  fifteen 
miles. 

BROCKTON,  MASS.— Mayor  Whipple,  in  his  inaugural  address 
before  the  city  council,  recommends  immediate  application  to 
the  Legislature  for  adjustment  of  corporation  tax,  so  that  cities 
may  tax  the,  franchises  of  street  railway  companies,  said  tax 
to  compensate  for  the  expense  and  disadvantages  incurred  by 
the  cities  by  location  of  tracks. 

JERSEY  CITY,  N.  J.— By  a  vote  of  8  to  3,  the  Board  of  Free- 
holders of  Hudson  County  have  granted  a  franchise  to  the  Jersey 
City,  Harrison  and  Kearney  Railroad  Company  to  operate  a  rail- 
road on  the  Heights  and  highway  from  Newark  to  Jersey  City, 
through  Kearney  and  Harrison,  over  the  New  Hackensack  bridge, 
no  engine  ever  to  be  used  on  the  road. 

BROOKLYN,  N.  Y.— The  Highway  Commissioners  of  Flatlands, 
L.  I.,  have  granted  a  franchise  to  the  Brooklyn,  Bergen  Beach 
and  Canarsie  Railway  Company  to  build  eighteen  miles  of  rail- 
way there.  The  line  will  extend  to  Bergen  Beach,  with  a  branch 
across  country  to  the  Canarsie  shore.  An  electric  plant,  to  cost 
$30,000,  will  be  erected  at  Flatbush  avenue  and  King's  Highway. 

GARDNER,  ME.— The  electric  street  railway  project  here  in 
town  is  assuming  tangible  shape,  in  anticipation  of  spring,  and 
the  beginning  of  work  then.  The  Selectmen  will  give  a  hearing 
in  a  few  days  on  final  matters  in  connection  with  the  franchise. 
There  has  been  enough  stock  taken  to  hold  the  franchise  should  it 
be  granted,  and  the  rest  is  pledged.  Altogether  the  outlook  is 
bright  indeed. 

NEW^  UTRECHT,  L.  I.,  N.  Y.— Martin  H.  White,  Commissioner 
of  Highways  of  New  Utrecht,  has  decided  to  grant  a  franchise  to 
the  Thirty-ninth  Street,  Brooklyn,  Ferry  and  Suburban  Railway, 
and  to  refuse  a  franchise  to  the  Mapleton,  Van  Pelt  Manor  and 
Bath  Beach  Railway  Company.  This  action  was  owing  to  ab- 
sence of  opposition  to  the  former  road,  and  the  strong  opposition 
to  the  plans  of  the  Mapleton  Company. 

READING,  PA.— The  matter  of  the  proposed  electric  road  from 
Temple  to  Reading  is  being  discussed,  and  John  H.  Rothermal, 
representing  the  Reading  and  Southwestern  Street  Railway  Com- 
pany, has  submitted  a  proposition,  which  will  be  considered.  The 
Reading  Traction  Company  is  also  in  the  field,  and  residents  of 
Muhlenoburg  township  are  considering  the  matter.  The  farmei'S 
in  this  township  are  asking  a  high  price  for  damages. 

CORNING,  N.  Y.— The  Corning  "Democrat"  calls  attention  to 
the  fact  that  a  prominent  citizen  of  Corning  has  offered  to  fur- 
nish the  cash  capital  to  build  a  street  railway,  if  citizens  would 


guarantee  him  5  per  cent,  on  his  investment,  with  the  under- 
.slanding  that  all  net  income  over  G  per  cent,  should  l>e  divided 
between  the  company  and  the  capitalist.  The  "Democrat"  urges 
citizens  to  take  action,  and  will  furnish  any  additional  details. 

PlTTSliURGH,  PA.— The  Pittsburgh  Elevated  Railroad  Com- 
pany, $100,000,  has  been  chartered  ti>  build  a  ten-mile  road  from 
l^ittsburgh  to  VVilkinsburgh  Borough.  John  H.  Dalzell  is  presi- 
dent, and  the  directors  are  Joshua  Rhodes,  W.  B.  Rhodes,  G.  B. 
Hill,  J.  D.  Nicholson,  K.  S.  Frazer  and  A.  M.  Neeper.  The  Horth- 
Hide  Elevated  Railroad  Company,  $.jO,000,  was  also  chartered,  with 
J.)hn  H.  Dalzell  as  president,  and  G.  B.  Hill  and  Joshua  Rhodes 
as  directors.    The  route  of  the  latter  company  is  not  given. 

TPtENTON,  N.  J.— A  new  electrical  railway  is  being  projected 
by  Joseph  H.  Reale,  of  Bloomfield,  N.  J.,  to  connect  the  Delaware 
and  Hud.son  Railway  cities  with  spurs  to  take  in  all  the  side 
towns  from  the  mountains  to  the  seashore;  the  cars  are  to  be 
double  motor  of  30-h.  p.  each,  and  five  electric  power  plants  will 
be  located,  one  each  In  Trenton,  Rocky  Hill,  Sound  Brook,  West- 
field  and  Orange.  It  is  stated  that  most  of  the  capital  has  been 
subscribed  and  that  work  will  be  begun  within  six  months. 
Among  those  interested  are  John  H.  Reale,  of  Bloomfield;  Charles 
E.  W.  Smith,  of  Morristown,  and  J,  H.  Baldwin,  of  Orange. 
E.    Chamberlain    is    engineer. 

NASHVILLE,  TENN.— The  United  Electric  Railway  has  been 
placed  in  the  hands  of  a  receiver.  This  road  was  formed  six  years 
ago  by  the  consolidation  of  all  the  street  railways  then  in  Nash- 
ville and  has  at  present  over  sixty  motor  cars  in  operation  and 
fifty  miles  of  track.  The  receivers  are  the  Nashville  Trust  Com- 
pany and  Thomas  W.  Wrenne,  the  former  president  of  the  roaJ. 
Owing  to  the  financial  stringency  of  1893  the  road's  earnings  fell 
off  to  over  one-half  of  what  they  had  been  in  1892,  in  which  latter 
year  they  amounted  to  $334,000.  The  road  was  unable  to  pay  its 
January  interest.  Ic  is  understood  that  one  of  the  conditions  of 
the  receivership  is  that  the  Nashville  Trust  Company  will  advance 
funds  to  pay  off  the  floating  debt  and  January  interest. 

FITCHBURG,  MASS.— The  prospects  for  electric  street  railway 
extension  in  W'orcest^r  County,  north,  are  decidedly  better  than 
they  were  a  month  ago,  for  it  is  evident  that  the  Selectmen  of 
Lancaster  are  very  favori-bly  disposed  toward  the  petioners  for 
leave  to  run  rails  in  that  town  in  connnection  with  the  Clinton 
line.  The  Clinton  company  is  largely  owned  here,  and  the  local 
company  already  owned  here,  and  the  local  company  already  has 
in  operation  a  line  extending  nearly  through  Leominster  and  woll 
over  to'ward  Lancaster.  Now  that  the  Worcester  North  Company 
of  Leominster  is  out  of  the  field,  having  allowed  pan.  of  its  fran- 
chise to  expire  by  limitation,  it  is  more  than  ever  probable  that 
the  Fitchburg  and  Leominster  Company  will  renew  its  petition  fur 
leave  to  extend  its  tracks  to  Lancaster,  and,  of  course,  to  Clinton, 
making  a  valuable  and  available  system,  connecting  a  number  of 
large  towns  with  this  city. 

THE  ATLANTA  CONSOLIDATED  STREET  RAILWAY  COM- 
PANY has  failed  to  pay  t'ne  intrest  on  its  bonded  indebtedness, 
due  Jan.  1.  The  amount  of  this  indebtedness  is  about  $1,833.0<J0. 
the  rate  of  interest  being  6  per  cent,  per  annum.  Mr.  Joel  Hunt. 
president  of  the  road,  has  been  making  every  effort  to  abridge 
the  present  trouble  and  bring  about  an  agreement  among  the 
bondholders,  which  will  prevent  the  appointment  of  a  receiver 
with  its  various  consequences.  It  is  stated  that  he  has  obtained 
such  an  agreement,  in  which  the  bondholders  agree  to  accept  3 
per  cent,  interest  instead  of  6  per  cent,  for  two  years,  after  which 
a  rate  of  5  per  cent,  will  be  Jtdopted.  It  is  necessary  for  90  per 
cent,  of  the  bondholders  to  agree  to  this  proviso  to  have  it  carried 
out.  It  is  also  proposed  to  assess  the  stockholders  to  pay  off  the 
floating  indebtedness.  Such  a  plan  deserves  support.  The  Con- 
solidated is  one  of  the  first  and  finest  pieces  of  electric  railway 
property  in  the  South,  and  will  prove  valuable  to  its  stock  and 
bondholders.  The  recent  depression  in  business  has  crippled  the 
road's  finances,  but  with  the  close  economy  prrcticed  by  the 
road,  it  will  pull  through  successfully. 

CANANDAIGUA,  N.  Y.— The  Littleville  plant  has  been  built  by 
the  Canandaigua  Electric  Light  and  Railroad  Company,  which 
is  the  union  of  the  Canandaigua  Electric  Light  Com.pany  and  the 
Canandaigua  Street  Railway  Company.  The  new  company  is  in- 
corporated with  a  capital  stock  .  f  $80,000.  The  ofl!icers  are  M.  D. 
Munger,  president;  H.  B.  Ferguson,  secretary  and  treasurer,  and 
C.  J.  Purdy,  general  superintendent.  The  cost  of  the  plant  is 
about  $50,000.  To  obtain  the  needed  water  rights,  the  company 
bought  240  acres  of  farm  land,  about  150  acres  of  which  will  be 
fiooded.  It  Is  proposed  to  light  from  Littleville,  Palmyra,  se^-en 
miles  away;  Canandaigua,  five  miles;  Manchester,  a  mile  and 
a  half,  and  Shortsville,  three-quarters  of  a  mi_le  distant.  The  of- 
ficers of  che  company  give  assurance  that  an  electric  street  railway 
will  be  laid  in  the  spring  through  Canandaigua  over  the  route  of 
the  old  horse-car  line,  and  will  be  put  in  operation  as  soi->n  as  pos- 
sible. It  is  an  open  secret  that  the  managers  of  the  company 
propose  to  construct  at  an  early  date  a  railway  from  Canandaigua 
to  Shortsville  and  IVfanchester,  connecting  at  the  latter  place  with 
the  Lehigh  Valley  Railroad.  This  proposed  road  will  carry  both 
coal  and  passengers.  The  lamps  of  Canandaigua,  it  is  expected, 
will  be  lighted  by  the  Littleville  plant  within  a  month.  The  old 
plant  will  be  used  for  some  time  yet,  but  its  use  will  be  gradually 
discontinued,  until  finally  all  the  power  will  be  centred  at  Little- 
ville. 
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AN  i::L.KCTKl<-:  KAJL-WAY,  Uilwfeen  Jktutiton  aud  Purilaud,  will 
be  bulJl,  It  iH  ruHKjied,  wiihlii  the  next  three  yettns.  A  jsyndka;- 
haii  been  formed,  and  »l  la  uiiderntood  that  Hon.  Frank  Jorn-js,  oi 
i-'oriisinouth,  N.  U.,  1»»  a  prime  mover  In  deveiuplng  the  rapid 
iraiiwli   »*cb«'n»e.     The  ^r-jutui  ■  •!  over   very  ca 

and  the  ibie  Will  be  located  -  elvU  eng^itieer 

his  survey,  which  will  probably  be  in  a  lew  dayii.  .u,   xn  it 

now  MiandH,  In  to  run  tralnit  every  hour  from   the   :.al  clii« », 

and  It  In  expected  to  make  the  run  from  Bostoa  to  Portlan.l  In 
foiii  ine  parts  of  the  road  the  rails  will  be  placeo  -jii 

lr(.,  four   or    live    f»-«-t    alK>v«f    j-'niiind.     This    will    I" 

done    lo    niake    ihe    rom.jval    of    i 

It  Is  understood   that  Arthur  Sv  .  ,1 

Central  road,  is  also  Interested  in  the  plan.  Ue  is  owner  of  an 
electric  line  in  Ntw  York  State,  and  has  the  control  or  sonie 
valuitble  patenlM  whl<;h  j«-rtaln  to  the  storaKe  system.  Ha  Is  u 
lUin    belli.ver    that    e!  ini.     \\; 

roads    are    operated    u  .11     be    u 

layeously  are  now  controlled  by  the  syndicate  or  Its  friends. 
This  syiidU-ate  also  has  Its  eye  on  an  electric  line  In  Maine, 
and  here  Arthur  Sewall's  hand  in  the  s<-heme  Is  shown.  Ue  is 
liUildlnK   the   llii<-   b>twen   l':  t.   and    Uuth,  and   Is  Interested 

In  oIIhm    liiM-h  vvhirh  will   i^e  1  ■  iied  Into  one  line. 


Personal. 


.Ml<  J.  v.  Z.  ANTHONY,  the  young  and  enterprislni;  manager 
of  the  Middleiown  Electric  Lilght  and  Power  Company,  Middle- 
town,  N.  Y.  (which  concern  Is  under  the  control  of  the  Fort 
Wayne  KleclrIc  Company),  was  i|uietly  married  lo  Miss  France.-* 
.lumen,    of   Jei  i!  Mil    Jan.    4.     Mi.-«H    Junies    Is    coii- 

eedi'd   to   be   1 1.  Hon   wherein   slie  reHides.  and   the 

younK  people  have  the  best  wishes  of  their  many  friends  for  many 
years  of  happiness. 

JOH.V  WALKKU  Is  a  name  which  bids  fair  to  hemme  as  famil- 
iar In  electrical  circles  as  it  al- 
ready Is  In  other  Itelds.  The  re- 
cent announcement  ihat  the 
Walker  Munufu)  turim:  Company, 
of  CleVelainl,  had  d<--cld'-<l  to  eli- 
Kaife  in  the  iiianufaclui-e  of  elec- 
trical machinery  was  r»eel\'ed 
with  the  ip-eatost  interest,  and  has 
created  considerable  stir  amoiiK 
electrical  men.  Mr.  Walker  has 
been  clonely  Identllled  with  the 
comiiany  that  bears  his  iianie, 
and  his  eiiKlneerlnK  skill  and  ex 
ecutlve  abiliiy  are  to  a  Kf"""*  de- 
cree reMpoiislhle  for  the  nniKnilt- 
cent     I'  iiiK     plant     that 

has  b<  '  ,'.     He   has   niail<' 

some  imiatrtant  Inventions  in 
cable  railway  u|iparatu«t,  which 
are  now  embodied  in  iilnidst  ovt*ry 
modert'  lilt.     With    its    past    re.  i.rd    for    hlKh    class    Work, 

with    1:  iV   ecjiilpped   plant    and    with   John    Walker  as   its 

vice   president   and    K<-neral    nniiuiKer,    the    Walker   Manufacturing 
Company     may    enter    the    electrical    Held    tonlldent     of    success. 


Mi>>cclliinct)u^  Notes. 


Ill    of 
.1    ex- 


Ni:u  t»iu,i:.\.N.s.  i,A.  Ti 
New  oileiiiiN  will  h»\<*  a  hou 
perlmental  purposes. 

TMK    M  rmCAI,   S(«'II:TY    win   hold    its   n-M 

nieetinK  m  "H  Tuend)n     .I-iii    10.  at  s  p.  m.     I'l". 

M.   I.  Pupin  will  ilejivcr  a  Icctur*  on  '  1  imn«-v."  «c- 

roinpanii-d  by  experiments,  show! ••     in  ..1..  i  n.—  i  InMucncc  t>f 

self  inilucllon  nnil  capacity  on  i-l-  ircults. 

A   Ni:W  C<>Nl»riT  M.  — Willlttm  T.   Puhiny.  . 

way,  New  Yt>rk,  has 1  a  system  of  o|M-ratlnK  stu 

cars  by  a  trolley  on  the  uiiderffrotind  t>lnn,  and  has  npitlled  to  (he 
atilhorilleii  In    lirMokl>ii   r<>i    1  to  lay 

for  a  distance  of  one  mile,  w  ;  itIv««  a 

his  new  Invention. 

AN    KLKCTKU-AI,    -■'• n,    an    .i.rtn.  ,1.    ..K. 

liper,  huM  ntarted  iin  •  hurih  ntri-ei.    Mouii.  .< 

Til.  !,     A    II,  ' 

III'  iho  tini  .  ,11 

eourse.     Mr.  Hlobert  has  a  thorouRh  knowledfrc  of  his  subject,  Ixiii 
Im  theory  and  : ■    ■. 

KUKCTRH-  i.INO,     Kloctrlclty  has  been  applied  to  a  nnv-i 

use  In    UlrnilMKliiun.    .Ma.       U    D.  Purnott.   of  that  city,   has   - 
arrested  for  u.'«lnK  a  dlro-throwInK  device  in  which  electricity   v.  .. 
used    to    manipulate   the   dice.    The   current   could    b«    turned   01 
from   lu'hind    t1  ■    or  bar  by 

dice  wcn'  .">•«  •  ;   as  lo  fall   . 

was   on.    th,<    current   of   cuur«e,    being   turned   off    while   the   cus- 
loniei  w.'is  playing. 


UNIVERSITY  EXTENSION  LECTURES.— Dr.  Charles  Forbvas 
;  a  University  Extension  course  of-  lectures  on  elec- 
;:.  .1..  i.-.j  its  practical  itpplications  at  Rochester,  beginning  on 
Jan.  S».  Prof.  Arey  aUo  started  a  course  of  lectures  on  Jan.  «> 
at  Buffalo,  which  will  cover  the  forces  of  nature  as  related  to 
modern  life,  the  nature  of  light  and  heat,  music  and  the  develop- 
ment of  sound,  magnetism,  and  the  applications  of  electricity. 

THE  MONTREAL  tC.A.NADA>  ELECTRIC  CLUB  has  adopted  a 

new  constitution  and  by-laws,  which  give  the  following  iiualiilca- 

j,^    I       •  .-.sary    for    membership:    Members— Those    actively    tn- 

^ny   branch  of  the  electrical  profession,  and  students  In 

.ly   equal   lo   third   and  fourth  years  at  McGill  University. 

._ies— Business    managers   of   electrical    firms,    and   members 

of    other    branches    of    the   engineering    profession.     As.siK.iaies    to 
have  full  club  privileges,  with  the  exception  of  holding  office. 

THE  WESTER.N"  .NORMAL  COLLEclE,  Lincoln,  Neb.,  is  build- 
ing up,  under  the  guidance  of  Mr.  A.  M.  Craig,  a  course  of  elec- 
trical engineering,  whose  aim  is  to  produce  judicious  workmen 
rather  than  technical  experts  or  scientific  investigators,  it  proposes 
to  accomplish  this  result  by  letjuiring  every  student  not  only  lo 
handle,  but  to  build  electrical  machinery.  Students  will  be  given 
practice  in  making  castings  and  trimming  and  fittiiiK  ihein,  hi 
building  converters.  In  winding  various  styles  of  armatures  and 
field  magnets,  and  In  all  parts  of  dynamo  and  motor  construction. 
1'.  Is  hoped  in  this  way  to  make  the  education  truly  practical,  and 
at  the  same  time  prevent  graduates  from  making  the  mi.stakes 
so   frequently   committed   by   college  graduates, 


CLvatk  kind  ^uului^tvial  llotcc^. 


THE  CHICAGO  ELECTRIC  WIRE  COMPANY.  Wilmington. 
Del.,  received  a  contract  to  furnish  eighty-four  miles  of  7-conductor 
submarine  cable  for  the  United  Stales  Coxernment,  to  be  used  In 
the  torpedo  service. 

THE  PITTSBURi;  REDUCTION  COMPANY  has.  it  is  rum- 
ored, absorbed  the  Cowles  Electric  Smelting  and  Aluminum  Com- 
pany, whose  works  will  be  removed  to  Niagara  Falls,  with  those 
of  the  Pittsburg  Comjiany. 

THE  JONES  BROTHERS"  ELECTRIC  COMPANY,  of  Cincin- 
nati. O.,  is  making  long  strides  toward  procuring  its  share  of  the 
.-.ili'H  of  all  kinds  of  electrical  supplies,  Including  those  for  elec- 
II  leal  railways.  It  has  just  taken  an  order  from  the  Cincinnati 
Street  Railway  Company  for  fifty  miles  of  trolley  wire. 

THE  BEACON  VACUUM  PUMP  AND  ELECTRICAL  COM- 
I'ANY,  Irvlngton  street  Boston,  has  Issued  a  reduced  price  list, 
thus  keeping  ;>  '>f   the  times.     Its  lamps   have  now  reached 

that  stage  of  i  ,    n  that  it  feels  justified  In  maintaining  that 

their  quality  is  equal  to  the  standing  of  the  old  Beacon  lamp. 

THE  COLUMBI.\  LAMP  COMPANY,  St.  Louis,  Mo.,  has  re- 
duced the  price  of  Its  lamps  to  meet  the  cut  of  the  General  Elec- 
tric Company,  and  slates  that  the  same  high  grade  of  the  Columbia 
lamp  win  be  maintained.  It  says  that  it  Is  enabled  to  make  this 
reduction  by  reason  of  the  ma>;niflcent  8upiH>rt  which  has  been 
given  to  It  by  users  of  liv  >ui  the  United 

States  during  the  past  >■  .    to   largely   In- 

crease Its  manufacturing  facilities  and  add  additional  machinery, 
which  has  reduced  the  cost. 

THE  ST  A  It  ELECTRIC  LAMP  COMPANY.  UC  Michigan  avenue, 
I'hIcaK".  brought  out  ab.^ut  Nov.  1.  its  new  Suntx-am  incandescent 
lamp,  with  luminous  vapor,  it  is  claimed  for  this  lamp  that  it  > 
a  gteat  Impmveinent  over  both  the  vacuum  and  gas  lamps  which 
are  now  on  the  market.  The  luminous  vap^>r  prevents  al>solutel>. 
It  Is  claimed,  the  drop  in  candle  |H>\\er.  and  a  clear  white  light 
Is  given  out  during  the  entire  life  of  the  lamp  instead  of  the 
>ellow  light  produced  liy  the  \iuiiuin  Imnv-  .iftii  ilii\  1);»\.-  iKfell 
running  a  few  hundred  hours 

WILEY    .^  f   the 

fi>rttinnte    ■  arc    tin  ;    .     ,  ..    1 

II  11  •,  the  rotary  engine  which  created  so  much  talk  at  the  late 

\\..i1<Ih  Fair.     It  was   in  continuous  «.)|>eration  in   Machlner>-   Hall 

and   its  running  attrart<-«l    wide  attention.     It   Is  the   invention   of 

fumoti'-  -\v<»den,    and 

met    \v  >    are    now 

prepared  to  supniy   this  \ery   ingenious  machine  to  the  American 

market,    and    anticipate   a    must   cordial    rt><-eption    among    eleclri- 

•  lans. 

•ACM  \HLK   TESTINt;    SET.-^ueei,   &    Co..    Im ori»o 

I'l''     1  .    ..-1.  are  making  a  ren«'Wed  push  of  their  "Acme" 

If  iwU   which  was  tem|x>rarlly   withdrawn   from  the 

now    been 

.    a   careful 

the  li  it   hH>  i  the  makers  that 

sot    wi  1  vice   01 I  .ard    in    the    navy, 

re   the  im  are   extremely  exacting.    In   addition   to 

a  Wo:  •  -  awarded  Queen  &  Co.  for  "test- 

»ets  ar 
M.  T.  1>AVII»SM.\.  the  i  lit  steam  pump  builder,  of  Brook- 

lyn, N.  T.,  Is  one  of  the  Ie«^     •■^.■ufacturers  who  starts  on  the  new 
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year  full  of  business.  The  works  aL  43-5.",  Keap  street  aie  run- 
ning the  regular  ten  hours  a  day  with  a  full  force  of  men,  an<J  at 
no  time  during  the  past  year  lias  the  dull  times  made  any  change 
necessary  or  desirable.  The  outlook  for  the  year  1894  in  very 
promising.  The  export  sales  of  the  Davidson  pump  have  been  of 
late  worthy  of  remark,  and  a  number  of  important  orders  have 
also  been  placed  in  the  United  Stales.  We  notice  a  recent  con- 
tract awarded  to  Mr.  Davidson  for  two  additional  jjumping  en- 
gines at  the  city  pumping  station,  Fall  River,  Mass.  There  are 
already  two  Davidson  engines  in  use  at  these  works. 

THE  WESTERN  TET.EPHONE  CONSTRUCTION  COMPANY, 
of  440  Monadnock  Block,  Chicago,  anticipating  the  expiration  of 
the  last  Bell  telephone  patent,  which  affects  their  apparatus,  al- 
ready has  orders  for  several  thousand  telephones,  including  a 
number  of  telephone  exchanges  lluough(jut  Wisconsin,  lowa  and 
Minnesota.  Work  will  be  commenced  in  every  instance  after 
February  1,  1894,  the  date  of  expiration  of  the  i)atent.  This  com- 
pany has  exclusive  teiritorial  rights  in  several  States  for  nearly 
one  hundred  of  the  most  valuable  patents  ever  issued,  including 
some  of  the  newest  and  mc.st  valuable  leleph(»iiic  service.  It  pi-o- 
poses  to  install  nothing  but  the  very  best  api)aratus,  and  ex- 
pects that  its  prestige,  already  secured,  together  with  the  excellent 
systems  which  it  proposes  to  equip,  will  give  it  a  great  advantage 
over  smaller  concerns  which  expect  to  enter  into  the  telephot.*- 
business. 

THE  METROPOLITAN  ELECTRIC  COMPANY,  of  Chicago, 
has  been  fortunate  enough  to  sec;ure  the  services  of  Mr.  J.  J.  Nate, 
who  for  the  past  ten  years  has  been  closely  identified  with  the 
Chicago  Telephone  Company.  The  ttist  six  yenrs  of  his  woik 
there  was  confined  to  the  practical  and  construction  part  of  the 
business.  He  arose  in  the  company  through  the  successive  stages 
of  foreman,  manager,  superintendent  and  finally  purchasing  agent. 
This  experience  gave  him  a  thorough  kncjwledge  both  of  the 
practical  and  commei'cial  departments  of  the  telephone  business, 
and  will  be  of  great  ."-ervice  in  his  present  connection,  as  the 
Metropolitan  Company  will  do  a  large  business  in  handling  tele- 
phones and  telephone  supplies  after  the  expiration  of  the  patents. 
Mr.  Nate  is  thoroughly  posted  on  electrical  matters  in  general, 
having  attended  the  various  electric  light  and  street  railway  con- 
ventions, and  having'  maintained  a  close  relationship  with  the 
prominent  figures  in  the  industry.  He  resigned  from  the  telephone 
company,  where  his  services  were  highly  valued,  because  of  his 
more  favorable  offer  from  the  Metropolitan,  and  has  received  a 
great  many  letters  of  congratulations  and  good  wishes  on  the 
change  he  has  made. 

THE  ELECTRIC  APPLIANCE  COMPANY,  of  Chicago,  has 
issued  its  No.  6  catalogue,  being  the  latest  edition  of  its  complete 
catalogue  of  electrical  supplies.  The  book  is  bound  in  heavy 
purple  "Princess"  covers,  with  lettering  on  two  sides  and  back,  in 
fire  bronze,  while  the  title  page  bears,  in  red.  The  Electrical  Ap- 
pliance Company's  well-known  triangle  trademark.     The  catalogue 


•  oiiiainH  no  lexH  than  '.'.:>»  pages,  ulx  by  nine  inches.  The  rtrnt 
pageM  are  ilevoletl  to  Packard  iampM  and  Incandescent  uupplies  and 
tittlngH,  followed  by  arc  light  and  Btation  supplies.  A  com- 
plete and  well  illuxtraled  li.st  of  construction  and  general 
tools  comes  next,  after  which  Is  a  carefully  selected  list  of  con- 
struction material,  including  Paraiiite  and  O.  K.  wire.  Interior 
conduit  material  and  te.it  Instruments  receive  the  next  attention, 
and  a  full  line  of  Meston  motors  closes  the  electric  light  depart- 
ment of  the  catalogue.  The  remaining  100  pages  are  devoted  to 
electrical  house  goods,  telephone  and  telegraph  supplies  and  Are 
alarm  and  district  teh-graph  material.  The  bo^^k  Is  ver>'  com- 
pletely indexerl,  there  being  an  alphabetical  Index  of  contents,  and 
an  Index  to  trade  numbers,  as  well  as  one  of  code  words.  The  en- 
tire catalogue  leaves  nothing  to  be  desired,  looking  at  it  from  any 
standpoint.  • 

THE  (IIIKAT  WESTWItX  MANUF-VCTl'ItlNO  COMPANY  is 
the  title  of  one  of  the  most  thrifty  enterprises  in  Duluih,  Minn.,  if 
rot  in  the  VV'est.  T.  B.  Casey  is  president,  R.  S.  Munger,  J.  8. 
Young,  of  Maine,  and  O.  H.  Simonds,  first,  second  and  third  vice- 
presidents;  K.  R.  Oilman,  general  manager,  and  H.  A.  Odell,  sec- 
retary and  treasurer.  J.  B.  Boyd,  an  old  and  favorably  known  resi- 
dent of  Duluth,  is  manager  of  the  factory,  and  P'oree  Bain  Is  elec- 
trical and  mechanical  engineer  in  chief.  The  general  offices  of  the 
company  are  located  in  Chica<?o,  with  branch  offices  in  St.  Louis, 
Denver  and  Pittsburg.  The  Groat  Western  manufactures  ever>-- 
thing  electrical.  It,  however,  makes  a  specialty  (,t  manufactur- 
ing and  exploiting  the  electric  lighting  and  po'.ver  systems,  the  In- 
ventions of  its  engineer  in  chief,  known  as  the  Bain  systems.  They 
consist  of  dynamos  tor  local  incandescent  lighting  and  for  long  dis- 
cance  lighting;  and  dynamos  and  motors  for  the  transmission  of 
power.  The  company  has  a  large  department  in  which  it  produces 
high  class  gas  and  electric  fixtures,  and  all  kinds  of  switches,  cut 
outs  and  appurtenances  for  dynamos,  meters,  rheostats,  sockets  and 
shades.  It  has  a  large  and  well  eciuipped  factf»ry  for  insulating 
electric  wire  for  its  own  use,  besides  furnishing  quantities  for  th»* 
market.  It  will  add  a  wire  drawing  mill  in  the  spring.  The  com- 
l)an.v  makes  its  own  brass  and  iron  castings,  and  produces  every 
item  of  its  manufacture  necessary  for  the  installation  of  an  elec- 
tric plant  of  any  magnitude.  The  plant  is  large  and  well  adapted 
to  the  work  and  is  equippid  with  the  latest  and  most  improved 
machinery.  It  employs  now  about  1.50  men  and  is  working  every 
night  until  11  o'clock.  Within  the  next  six  months  it  is  thought 
that  the  number  of  employes  will  be  increased  to  500. 


^xti^iitcoo  lloticc. 


BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  re- 
ciuires  attention.  Gas  lighting  much  improved  by  its  use.  Ele»- 
tric  Supply  Companj-,  of  105  South  Warren  street,  Syracuse.  N.  Y. 
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U.    S.    PATENTS    ISSUED    DEC.    26,    1893.* 

(In  charge  of  W.  A.   Rosenbaum,  177  Times  Building,  New^  York.) 

511,328.  METHOD  OF  ELECTRIC  COMMUTATION  AND  FLUID 
ELECTRIC  COMMUTATION;  C.  E.  Emery,  Brooklyn,  N.  Y. 
Application  filed  Dec.  28,  1892.  The  combination  of  a  commuta- 
tor and  a  brush  formed  of  circulating  conducting  fluid. 

511,342.  CONDUIT  RAILWAY'  TROLLEY';  J.  C.  Love,  Chicago,  111. 
Application  filed  May  17,  1892.  This  comprises  a  grooved  con- 
tact shoe,  supported  by  a  main  arm  adapted  to  swing  in  a, 
vertical  plane,  and  consisting  of  two  parts,  connected  by  a 
transversely  arranged  pivot  adapted  to  allow  lateral  oscillatory 
movement  in  the  outer  end  of  the  arm,  a  horizontally  arranged 
arm  pivoted  to  the  other  end  of  the  main  arm  and  adapted  to 
swing  in  a  vertical  plane  and  to  which  the  shoe  is  connected  by 
a  vertical  pivot,  and  springs  yieldingly  sustaining  the  main  and 
horizontal  arms. 

r.ll,;;43.  TROLLEY  FOR  CONDUIT  RAILWAYS;  J.  C.  Love, 
Chicago,  111.  Application  filed  May  17,  1892.  The  combination  of 
a  hoilzontal  laterally  moving  carrying  bar  having  sliding  connec- 
tions at  both  ends  with  the  ear,  of  two  t)scillating  notched  re- 
tainers adapted  to  enijage  the  ends  of  the  carrying  bar. 

511.344.  SUPPORT  FOR  ELECTRICAL  CONDUCTORS;  J.  C. 
Love,  Philadelphia,  Pa.  Application  filed  Jan.  21,  1893.  This 
comprises  two  gripping  plates  having  jaws  which  engage  the 
conductor,  and  a  support  for  the  plates  consisting  of  a  two-part 
socketed  clamp,  and  insulating  material  surrounding  the  plates 
within  the  socket  of  the  clamp. 

511.345.  TENSION  DEVICE  FOR  ELECTRICAL  CONDUCTORS; 
J.  C.  Love,  Philadelphia,  Pa.  Application  filed  Jan.  21,  1893.  This 
comprises  a  sliding  block  and  abutment,  a  spring  applied  be- 
tween the  sliding  block  and  the  abutment,  a  clip  supporting  the 


*0\viiif.'  to   all    M!':i\(>i(laijlr  acciileiit,   it   was    loiinil   m-i'i'ssan    to  omit  Jjati'iit  il- 
lustrations tliis  week. 


conductor,  and  an  adjustable  coupling  rod  connecting  the  clip 
with  the  block. 

5J1,34(J.  TROLLEY  BAR  CARRIER  FOR  CARS;  J.  C.  Love. 
Philadelphia,  Pa.  Application  filed  Jan.  21,  1893.  The  combina- 
tion of  a  trolley  bar  carrier  capable  of  lateral  movement  at  both 
ends,  and  means  for  automatically  confining  the  advance  end 
of  the  carrier  when  the  direction  of  movement  of  the  car  is  re- 
\'ersed. 

5n,:}47.  GOVERNOi;  FOR  ELECTRIC  MOTORS;  J.  Marty.  Jr.. 
Cleveland,  Ohio.  Application  filed  Oct.  10,  1S92.  This  consists  of 
an  armature  having  its  bars  diagonal  to  the  axis,  and  the  com- 
mutator brushes,  mounted  diagonally  to  the  axis  in  a  frame 
adapted  to  be  moved  longitudinally  back  and  forth,  according 
as  the  speed  of  the  dynamo  is  increased  or  diminished. 

511,358.  TELEPHONE;  B.  Pickering,  Dayton,  Ohio.  Application 
filed  Jan.  29,  1891.  In  a  combined  telephone  and  michrophone. 
having  but  a  single  vibrating  diaphragm,  a  bonnet  wire  coil  as 
a  bearing  for  the  under  edge  of  the  diaphragm. 

511,:375.  METHOD  OF  AND  MEANS  FOR  COMPOUNDING 
DYNAMO-ELECTRIC  MAC^HIXES;  E.  Thomson,  Swampscotl. 
Mass.  Application  filed  Nov.  23.  1892.  A  dynamo  having  near 
each  of  its  field  magnet  poles  a  "dead  v>ole." 

511,370  ELECTRIC  ME.VSURING  INSTRUMENT;  E.  Thomson. 
Swampscott,  Mass.  Application  filed  March  2,  1893.  Th^  com- 
bination of  an  oscillating  horseshoe  magnet  having  its  po'es 
closely  approxiuiated  with  a  coil  having  a  fan-shaped  windim; 
upon  a  conducting  bobbin  extending  between  the  poles  of  the 
magnet. 

511,401.  ELECTRIC  INIETERS;  L.  Brillie,  Paris.  France.  Applica- 
tion filed  Nov.  22.  1893.  An  electric  meter  having  a  dynamometer 
serving  to  control  the  speed  of  an  electric  motor  exerting  an  op- 
posite tendency  on  the  dynamometer  through  the  medium  of  a 
magnetic  retarder,  with  a  metal  cylinder  connected  to  the  other 
and  a  plurality  of  U-shaped  magnets,  with  their  poles  project- 
ing on  opposite  sides  of  the  cylinder,  and  connected  to  the  other 
part. 
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lilMOT.  I'UOCKH.S  OK  MAKING  KKSlSTANCt:  PLATES;  C.  t- 
Carpfcnter,  Brldgt^ix^rt,  Conn.  Aijplicailcni  filed  Feb.  7.  1*»93.  This 
consiHtH  In  attaching  a  coating  of  enamel  to  a  suppcrt.  shaping  a 
<onduclor  Into  curved  or  reflex  form,  placing  the  conductor  upon 
the  Hurface  ol  the  coating,  covering  thl»  with  a  coating  of 
.-namel  having  a  lower  iUBlng  i*oint  than  the  enamel  already  ap- 
plied, and  ralHlng  the  whole  temperature  Mufficient  to  fuse  the 
itecond    layer.  ,   ,    .  , 

.'ill.415J.  THOLl.Ky  WIKK  CKOS8iN«;  H.  Geltte.  Philadelphia, 
Pa.  Appll'-allon  llled  June  26.  18»3.  The  combination  of  wires 
Insulaleil  at  th.-  p«.lnt  »t  cronHiiig  each  other  at  a  ixiint  above  the 
normal  level  of  the  wires,  and  a  travel  plate  provided  below  the 
point  of  cn^Hlng.  upon  which  the  trolley   whe.'ls  are  adapted  to 

run. 

511434.  GALVANIC  HAITKKY;  H.  T.  Johnson,  New  York,  N.  Y. 
Application  ni.d  A|.rii  21,  1H93.  In  a  dry  battery  the  c.mbinatlon 
of  a  containing  cup  forming  the  positive  electrode,  a  semi-solid  fill- 
ing within  the  same,  and  a  negative  electrode  having  an  uneven 
surface  embedded  In  the  filling. 

011,448.  FA.F.CTHIC  I/JCOMOTIVK;  J.  d.  McCormIck,  Ujuisville, 
Ky.  Applicailon  filed  April  1,  185*2.  This  comprises  an  electric 
mot<.r  m<iunled  on  the  axle,  a  bar  f.ir  preventing  the  rotation 
of  the  Held  of  the  motor,  and  arms  secured  at  one  end  to  the 
bar  and  at  their  other  enda  made,  to  embrace  the  casing  of  the 
motor. 

t,\],Vo\.  KL^X?TH1C  HELL;  A.  J.  Oehrlng,  Chicago.  III.  Applica- 
tion fili-d  April  2.'..  1H91.  A  bell  havhig  magnets  and  cores  of  ob- 
long cross  section,  the  magnets  occupying  positions  with  their 
greatest  diameters  parallel,  and  an  armature  pivoted  to  the 
axis  itt  right  angles  to  the  greatest  dimensions  of  the  mag- 
nets. 

511.452.  r<jNlM  IT  Ki;K«  TUK '  UAILNVAY;  H.  D.  Oler,  Paterson. 
N.  J.  Application  (ll.-d  Aug.  2:5.  IH!»2.  A  conduit  having  wooden 
blocks  fastened  therein,  the  blocks  having  grooves  formed  In 
ihi-m  In  which  a  conductor  Is  held,  sliding  blocks  in  the  groove, 
plates  hinged  In  the  conduit  and  connected  with  the  blocks  and 
11  wheel  passing  through  the  conduit  slot  to  act  u^on  the 
liinge<l  itlates. 

•M  1,456.  TELEPHONIC  INSTRUMENT;  P.  Kabbldge,  Sydney, 
New  South  Wali-s.  Application  llle.l  April  22,  1893.  A  re- 
ceiver case.  .Ilaphragui.  niagnei  an<l  spring  armature,  the  spring 
armature  being  distinct  from  the  dlapJiragm  and  Inclosed  within 
the  case,  in  coml)inalion  with  a  gravity  switch  for  cutting  out 
the  alarm  circuit   when   the   receiver  Is   held   to   the  ear. 

511,459.  CAUnoNIZINCi  APPAHATL'S;  I.  L.  Roberts,  Brooklyn, 
N.  Y.  Application  lll-d  Dec.  8,  1892.  A  perforated  electrically 
conductive    vessel   and   an   outer   non-conductive   covering. 

r.11,461.  SAFETY  DEVICE  F<JR  ELECTRIC  CIRCUITS;  C.  II. 
Rudd,  Evanston.  III.  Application  filed  Dec  10,  1888.  This  com- 
prises a  shunt  circuit  around  the  working  circuit,  the  shunt  cir- 
cuit containing  high  i>hni|c  resistance,  ami  a  central  connection 
lo  the  ground  from  tin-  shunt  circuit. 

r,ll.4«2.  FIRE-ALARM  TELEGRAl'H;  S.  H.  Rudd,  Chicago,  III. 
Apldlcutlun  filed  May  19,  1892.  This  comprises  two  magnetic 
helices  ada|>led  to  operate  In  opposition  to  each  other  upon  an 
armature,  heat  respoimive  devices  adapted  lo  open  the  clri-ult 
when  actuateil.  and  mc<hanism  conlmlled  l>y  the  arnmture  for 
serullng  the  alarm  signal. 

611,464.  MULTIPLE  SWITCHHOARD  SYSTEM  FOR  TELE- 
I'llnNE  EXCHAN<1ES;  C.  E.  Scrlbner.  Chicago.  III.  Applica 
lion  fil»-d  Ajirll  2«.  IH9:i.  A  system  of  circuits  such  that  the  signal 
receiving  annunciator  of  any  line  while  connected  with  thi-  line 
<'lrcuH  is  irresponsivi-  to  signaling  currents  In  the  circuit  during 
the  connection   of   the   line   with   another  telephone   line. 

511,495.  ELE<'TP.IC  ARC  LAMP;  R  Helfield.  London,  Englaiul. 
Appllcatloi.  Hied  April  .'..  Is'Xi.  This  i-omprlse»  a  f.HMlIng  mech- 
anism carrying  an  actuating  stem,  a  con-  loosely  sleeved 
thi-reon.  an  abutment  for  the  core  at  one  end  of  the  ntem  and  a 
solenoid  for  raising  the  core. 

rdl.r.ni  ELECTRH'  MEAHITRINj}  apparatus.  T.  Hruger, 
lio.  kenhelm.  (lermany.  Application  filed  Aug.  \9.  1893.  This 
comprises  a  sliitlonnry   i>o|arly.ed  !    and   a  doubb-  solenoid 

of  alternate  positive  .uul   negatlv.  i  hi-  double  so|.-nold   be- 

ing mounted  ronxlally  with  the  sinlionary  solenoid  and  adapt- 
ed to  move  over  the  name 
MI.M2  MAJ'llINE  F<m  SEPARATINrj  MA<JNETIC  FROM 
NON  MAC.N1;T1C  SUPSTANi'ES;  C.  <;  Crosby.  New  York.  N  Y 
Application  filed  Jnn  11.  l^Sn  The  combination  with  a  carrier 
pnd  the  olectro-magn 'tie  wheel  of  a  feeder  comprising  n  chute 
having  steps,  and  ndjustlble  vertically  and  horUontnlly  relatively 

511.514.  PRO«*ESS  OF  AND  rOMmsiTION  FOR  THE  MANU- 
FACTURE «>F  POROUS  ("UPS  FOR  ELECTRK'AL  RATTER- 
IIS.  F.  O.  Curtis.  Phllndolphia,  P«.  Application  ni<«<l  Feb.  IS. 
l.s;».i.  This  consists  of  molntoning  clay  with  a  solution  of  car- 
bonate of  nmmonin  and  cnrbonnte  of  potassium  In  moldlnR  the 
moistened  clay  and  th^n  '■   '  "'lo  same. 

511.523.     CURRENT     REOUi  FOR     DYNAMn-F.LKCTRIC 

MACHINi:S;     C    IV    11  n.   N     Y       v  1 

Nov.    12.    V'.*2.     This    i'>'i;  i  ;  unetlc    field    •  ■  ii 

varies  with  the  stnMigth  of  the  generateil  current  and  Rn  In- 
dependently mounted  rotatable  armature  adapted  to  shift  the 
position  of  the  bAishes  upou  the  commutator  to  maintain  a  con- 
stant current  In  the  working  circuit. 


511,524.  CONVERTER  SYSTEM  FOR  ELECTRIC  RAILWAYS; 
G.  E.  Hese.  Brooklyn,  N.  Y.  Application  filed  Nov.  21,  1892. 
A  rail  for  an  electromagneUc  railway  having  branches  wound 
with  an  Insulated  electric  conductor  for  utilizing  the  rail  as  a 
primary  magnet. 

511.&47.  ELECTRIC  WIRE  COVERING;  F.  S.  Randall,  Phila- 
delphia, Pa.  Application  filed  June  2,  1893.  A  covering  con- 
sisting of  raw  cotton  in  bulk. 

511.559.  ELECTRICAL  TRANSMISSIO-N  OF  POWER;  N.  Tesla. 
New  York.  N.  Y.  Application  filed  Dec.  8,  1888.  A  method  of 
operating  motors  having  independent  energizing  circuits,  con- 
sisting of  pa.ssing  alternating  currents  through  both  the  circuits 
and  retarding  the  phases  of  the  current  in  one  circuit  to  a 
greater  or  less  extent  than  In  the  other. 

511.560.  SYSTEM  OF  ELECTRICAL  POWER  TRANSMISSION; 
N.  Tesla,  New  Y'ork,  N.  Y.  Application  filed  Dec.  8,  1888.  The 
combination  of  an  alternating  current  dynamo  with  a  motor  hav- 
ing independent  energizing  circuits  connected  In  multiple  arc 
with  the  circuit  and  of  different  active  resistance. 

511. .-.70.  ROTARY  ELECTRO-MAGNETIC  MACHINE:  H.  P. 
White,  Kalamazoo,  Mich.  Application  filed  Feb.  15,  1S93.  The 
combination  of  a  multipolar  armature  magnet  and  coils,  with  a 
number  of  circular-head  hollow  wedges  of  magnetic  material 
InteriKjsed  beiwien  the  adjoining  coils  of  the  armature. 

511,574.  ELECTRIC  TRANSFORMER;  J.  J.  Wood,  Fort  Wayne. 
Ind.  Application  filed  May  19,  1893.  An  Iron-clad  transform-r 
punching,  having  limbs  of  unequal  length,  with  its  middle,  or 
core  limb,  formed  in  a  reverse  curve,  longer  on  one  side  of  Its 
middle  than  on  the  other 

511,589.  TELEPHONE  SYSTEM;  F.  R.  Colvin,  New  York.  N.  Y. 
Application  filed  June  26,  1893.  A  telephone  system  having  an 
independent  wire  for  each  station,  normally  open  circuit  closers 
at  each  station  connecting  with  the  individual  wires  of  the  other 
stations,  and  a  generator  and  telephone  adapted  to  be  put  into 
circuit  with  any  of  the  individual  lines  by  mere  engagement  of 
the  contacts. 

511.599.  PATROL  BOX;  W.  Eglln.  Philadelphia.  Pa.  Application 
filed  Jan.  19.  1892.  A  patrol  box  haviiig  a  signal,  with  a  rising 
and  falling  rod  carrying  a  weight,  an  armature  engaging  with 
the  weight,  and  means  for  breaking  the  circuit  by  the  move- 
ment of  the  door  of  the  box. 

.'.11.611.  INSULATOR;  C.  N.  Hammond,  iiosion.  Mass.  Applica- 
tion filed  Sept.  1.  1892.  An  insulator  having  a  recess  to  receive 
the  wire,  lips  or  projections,  and  a  slot  leading  to  the  recess,  the 
wall  on  «me  side  being  cut  away  to  form  a  retaining  point. 

511.612.  INSULATOR;  C.  N.  Hammond,  Boston,  Mass.  Applica- 
tion filed  April  12.  1893.  An  insulator  having  openings  to  re- 
ceive the  wire,  the  o|>"nings  being  curved  and  having  an  over- 
hang <m  one  side. 

511.613.  ROSETTE  FOR  ELECTRIC  LIGHTS.  C.  N.  Hammond. 
Bo8t<m,  Mass.  Application  filed  June  30,  1893.  A  rosette  having 
at  Its  opposite  sides  flar.ges  or  ears  provided  with  projections, 
serving  as  binders  for  the  feed  wires,  and  also  having  guides  for 
the  lamp  cord  strands  adapted  to  apjdy  the  strands  dlrectl.v  to 
the  feed  wIres  at  the  points  protected  by  the  ears. 

511,621.  ELECTRIC  MOTOR  APPARATl'S;  W.  A.  Johnston. 
A.  W.  Browne  and  J.  <^.  Davidson.  Prince's  Bay,  N.  Y.  Applica- 
tion filed  April  25,  1S93.  A  box  for  a  finit  aciuate<I  motor  switch 
mechanism  provldi-d  with  locking  mechanism  for  holding  them 
nected   heel   rest   for   the  foot. 

511.627.  ELP:CTRIC  RAILWAY"  SWITCHING  MECHANISM; 
C.  J.  Klntner.  New  York.  Application  filed  June  24.  1893.  This 
comprises  an  insulated  main,  a  series  of  pivotal  sectional  trolley 
conductors  provided  with  locking  mechanism  for  holding  them 
In  ele«trlcal  contact  with  the  current   main. 

.M1.647.  ELECTRIC  GRAI.N  WEIGHINc;  SCALE;  J.  and  D.  De 
I'  A  outcalt.  Spotswood,  .N.  J,  Application  filed  July  8.  1893.  A 
weighing  apparatus  having  separate  alignt^  solenoids  with  a 
single  lnterme<Ilate  core,  a  cut  off  attached  to  the  solenoids'  c«»re. 
and  m»'ans  for  automatically  energizing  the  solenoids  separately 

511.720.  FIRE  (;UARI)  F<»R  LAMP  CoRDS;  E.  E.  Angell.  Scmur- 
vllle.  and  8.  Porter.  Boston.  Mass.  Application  filed  April  20, 
1S93.  A  fire  guard.  comi>rlslng  two  connected  discs,  each  pn>- 
vlded  with  slots  for  receiving  the  strands  of  the  lamp-cord, 
the  discs  being  adnpt<>d  to  turn  on  each  other  to  close  their 
slots. 

.'.11.731.  ELECTRIC  SIC,NALIN<;  APPARATUS;  T.  B.  DoolitUe. 
Brldge|»ort.  Conn.  Application  filed  Feb.  1.3.  1R9.V  A  visual  an- 
nunciator consisting  of  a  magnet  and  a  rolling  indicating  arma- 
ture c<inrtn<Ml  and  g\ilded  In  a  c:i  •\g  an  ai>erture  at 
which    the    indicating    armature    is  ; 

5n.7M.     TELEPHONE   SYSTEM;   J.    J.    McNally.    California.    Mo. 
Application  filed  Aug.  31.  ISS.I.     Th.                     Mon  of  separate  •' 
elriMiits    normally    open    and     an                           notir     step-by-- 
nuM-hanlsni    nl    the   central    offlop.  the   switch    of 

a    subscril>er   Is   closed    the    step-r.  .:.ism    will    auto- 

matically clow  the  circuit  with  the  subscriber  destre<1. 

511.742      ELE»TRI«'  CAUTERY   API  US;   J.    A     Wott..n   and 

E     A.    Bostr..m.    Atlanta.    «ta.     A)  n    filed    June    26.    1893. 

This  c»mi»rli»es  primary  an<I  secondary  coi'n.  a  transformer  mov- 
able to  and  fr»im  the  same,  a  rack  secured  to  the  movable  coll.  a 
pinion  mounted  on  the  shaft  set  In  the  casing,  and  a  handwheel 
thereon  outside  of  the  casing. 
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MAILING    THE     ELECTRICAL    W^ORLD. 
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THE  NOVAK    LAMP  CASE. 

Tiie  stay  granted  by  Judge  Ship  man  in  the  Novak  lamp 
suit  was  somewhat  of  a  surprise  and  on  tlie  face  is  rather 
inconsistent  with  the  terms  of  his  opinion,  From  the  re- 
marks, however,  of  the  Judge  from  the  bench  it  seems  tliat 
he  was  impressed  vvitli  the  testimony  of  tlie  defense  in  re- 
gard to  two  important  claims — the  immunity  of  the  Novak 
lamp  from  blackening  and  the  manner  in  which  the  candle 
power  was  maintained  uniform  throughout  the  hie  of  the 
lamp.  While  in  the  original  opinion  these  points  were  given 
little  weight  in  face  of  the  contention  that  the  use  of  the 
bromine  vapor  was  a  subterfuge  resorted  to  in  order  to  ob- 
tain the  benefit  of  Edison's  exhausted  receiver,  it  is  probable 
that  when  the  case  again  conies  before  the  court  more  stress 
will  be  laid  on  these  points.  It  certainly  seems  to  be  against 
public  policy  that  a  claim  for  a  valuable  improvement  in  an 
art  should  not  receive  full  consideration,  and  be  given  no 
weight  as  against  a  counter  claim  which  either  avoids  or  ad- 
mits this  improvement.  The  expeditious  manner  in  which 
this  case  has  been  advanced  is  a  refreshing  exception,  and 
only  fair  toward  both  parties  and  particularly  the  plaintitt,  in 
view  of  the  short  term  of  life  remaining  for  its  patent. 


PROF.  ROWLAND'S   CHARGES. 

We  print  elsewhere  an  account  of  the  charges  of  Prof. 
Rowland  against  the  Cataract  Construction  Company,  which 
are  made  the  basis  of  a  suit  against  the  latter,  now  on  trial 
before  a  Federal  court.  As  will  be  noted,  the  charges  are  ex- 
tremely sweeping  in  character,  and  amount  to  a  claim  of 
proprietorship  of  the  ideas  contained  in  the  plans  finally 
adopted  by  the  Cataract  Construction  Company,  thus  by  im- 
plication placing  Prof.  Forbes  in  the  light  of  a  mere  adapter 
of  the  ideas  of  others,  and  this  without  proper  acknowledge- 
ment, professional  or  pecuniary.  As  the  defendant  declines  to 
make  any  statement  in  advance  of  the  trial  in  regard  to  the 
charges,  it  would  be  unfair  to  accept  the  ex  parte  charges  of 
the  plaintiff's  counsel,  given  elsewhere,  in  the  absence  of  fur- 
ther facts  bearing  on  the  case,  particularly  as  Prof.  Forbes' 
professional  reputation,which  has  heretofore  been  irreproach- 
able, is  seriously  concerned  in  the  issue.  The  outcome  of  the 
trial  will  be  awaited  with  murli  interest,  as  it  will  also  to  a 
great  extent  dispose  one  way  or  the  other  of  tlie  similar 
charges  made  recently  in  England,  and  at  tlie  same  time 
bring  out  expert  testimony  and  perhaps  a  technical  historj- 
of  the  Niagara  plans  that  will  be  of  great  value  to  the  elec- 
trical engineering  profession  at  large. 


TELEPHONES   FOR    LOCAL  USES. 

The  expiration  on  Jan.  30  of  the  patent  on  the  3ell  me- 
tallic diaphragm  telephone  will  develop  a  new  field  of  useful- 
ness for  the  telephone,  and  perhaps  entirely  displace  the 
speaking  tube  and  electric  bell  annunciator.  The  cost  of 
telephones  for  hotels  and  houses  will  probably  not  greatly 
exceed,  if,  indeed,  they  will  not  be  cheaper,  than  the  cost  of 
speaking  tubes  or  an  electric  annunciator  service,  while  their 
convenience  will   be   immensely   greater.     While   the   mo- 
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iiojjul^  (>i  ihc  iraMsiiiillcr  and  switchboard  devices  will  pre- 
vent tile  re.Mdeiita  of  large  cities  iroiii  oblauiing  uiucli  beiieht 
iroiu  tJie  expiration  ol  the  patent  referred  to,  lariiicrs  and 
residents  of  small  towns,  on  the  otlier  liand,  will  obtani  lull 
advantage,  llie)  will  be  enabled  to  run  short  lines  to  their 
stables,  places  ol  business,  or  elsewhere,  and  in  small  towns 
It  woiilu  seem  to  be  possible  to  also  have  exchanges,  as  Uie 
necessary  devices  will  be  simple,  and  caii  be  so  selected  and 
used  as  to  avoid  switchboara  patents.  In  fact,  several  such 
exchange  systems  are  already  in  a  slate  Uj  put  on  the  market 
with  guarantees  that  tliey  constitute  no  iniringeiuent  on  ex- 
isting patents,  ihere  will  be  no  scarcity  ot  instruments 
when  tne  patent  expires,  as  besides  the  hrms  who  are  pre- 
paring for  that  contingency  tliere  are  great  numbers  of  tele- 
phones made  lor  companies  that  were  aiierward  declared  in- 
iringers,  and  which  have  been  stored  to  await  this  oppor- 
luiiiiy  to  placelhem  on  the  market. 


THE   STREET   RAILWAV    PRIi^E. 

ll  the  iiKjuiries  we  receive  are  a  criterion  ol  the  interest 
taken  by  electrical  inventors  in  the  contest  lor  the  :;>5o,ouo 
prue  oiiereii  by  the  Metropolitan  1  raciion  Company  oi  Aew 
lork  lor  a  sysieni  of  street  railway  traction  as  economical  as 
tile  trolle),  mat  company  will  be  most  abundantly  supplied 
with  projects.  W  hiie  thus  inventors  are  presumably  re- 
sponding with  alacrity  to  the  demand  made  upon  tiiem,  an 
obligation  rests  with  the  coiiipaii}  to  meet  them  in  a  similarly 
liberal  spirit,  or  at  least  to  give  assurance  tliat  tiieir  labor 
will  receive  the  consideration  that  it  deserves.  If,  however, 
the  date  first  given,  AJarch  i,  before  which  a  working  exhibit 
must  be  placed  in  operation,  is  adhered  to,  there  is  no  chance, 
except  under  extraordinarily  favorable  circumstances,  for 
any  competition  under  the  ter)ns  given.  We  learn  tliat  the 
Waddell-lintz  Company  has  formally  entered  the  competi- 
tion with  its  storage  battery  system,  which  has  been  working 
so  ehicieiilly  on  the  beconcJ  .Avenue  line,  but  this  reciuired  no 
l)rfparalion  on  its  part  on  account  of  having  a  practical  plant 
already  in  operation.  U  e  also  learn  that  a  system  based 
upon  contacts  made  by  means  of  magnets  is  preparing  to 
compete,  but  this  also  was  in  experimental  shape  belore  tiie 
prize  was  olfered.  Unless  the  time  of  competition  is  con- 
siderably e-\teiuled  these  two  may  be  the  only  systems  m 
shape  to  compete,  and  thus  no  benelit  wdl  be  derived  iroin 
impetus  given  to  invention  by  the  oiler  of  the  prize.  While 
we  believe  any  suspicion  as  to  ulterior  motives  on  the  part  oi 
those  who  otfereil  the  prize  would  be  most  unjust,  yet  the  dis- 
cussion over  the  alleged  manner  in  which  the  Niagara  C<ni- 
slruction  Comi»any  benefited  from  information  obtained  in 
a  similar  manner  would  tend  to  give  color  to  charges  by  a 
disappointed  inventor  based  upon  the  same  grounds,  if  tiic 
competition  were  brought  to  a  close  before  an  opportunity 
for  trial  wore  alTorded.  We  trust  that  the  Metropolitan 
Traction  Company  will  sec  the  impossibility  of  accomplish- 
ing its  purpt>sc  within  the  time  limit  given,  and  olTer  an  ex- 
tension surticicnt  to  enable  any  inventor  who  can  enlist  the 
nr.  support  to  put  his  system  to  a  practical  test     By 

so  aoiiij;  it  will  not  only  derive  the  benefit  <lesire«l  but  per- 
form a  public  service  ol  no  mean  proportions. 


properties  of  a  multiphased  system  reside.  .iVs  regards  the 
loiary  held,  it  is  probable  thai  all  of  its  actions  can  ue  more 
easily  explained  b^  considering  that  the  poles  act  alteniatel) 
on  Uie  colls  ol  an  armature  to  induce  .a  current  and  to  produce 
motion.  Ihat  is,  while  one  pole  or  senes  ol  similar  poles  is 
inaucing  a  current  in  an  armature  coil,  another  set  ol  poles  is 
acting  on  this  coil  so  as  to  produce  motion,  or,  in  otlier 
worus,  a  multiphased  motor  ma)  be  considered  as  a  combina- 
tion ol  a  transiormer  and  motor,  each  part  alternately  dis- 
charging one  or  the  otlier  ol  tliese  functions,  i  his  seems  to 
be  not  only  the  simplest  way  ol  looking  at  the  case,  but  one 
iroin  whicli  ail  oi  the  various  phenomena  may  be  most 
clearly  conceived.  Whether  tliis  is  true  or  not,  however,LieuL 
i'atten  shows  tliat  mathematics  are  not  necessar)'  to  a  proper 
understanding  of  the  subject,  which  is  particularly  fortunate 
111  this  case,  as  tlie  mathemaucal  ditticulues  would  be  so  great 
otherwise  as  to  debar  the  great  majority  of  those  seeking  hi- 
lorniation  on  a  subject  that  is  daily  advancing  in  importance. 
As  we  have  remarked  before  in  tliese  columns,  tlie  niatlie- 
matical  treatment  ol  alternating  currents  involves  such  in- 
herent dilliculties  as  to  promise  little  aid  in  making  investiga- 
iioii  liaving  a  practical  bearing,  even  at  tiie  hands  oi  accom- 
plished niai'iematicians.  it  is  through  methods  such  as  eni- 
plo)  ed  by  i'atten  and  the  graphical  methods  of  ivennelly  tiiat 
the  subject  can  be  approached,  not  only  witli  the  greatest 
ease  but  with  the  best  promise  for  practical  results,  i'or 
rigorous  proofs  and  many  other  purposes  a  mathematical 
iieaiment  lias  its  value,  but  ordinarily  it  is  best  to  use  gra- 
phical methods,  if  not  also  too  involved,  and  to  view  tlie  sub- 
ject from  a  physical  as  opposed  to  a  purely  matliematical 
standpoint. 


MULTIPHASED  CURKKNTS. 

Ill  the  section  of  l^iboralory  Ni»les  in  the  present  issue 
l.icut.  Pattrn  gives  a  very  clear  explanation  of  innltiphascd 
currents  ;in<l  of  the  rotary  fioM,  which  will  po  far  toward 
clearing  up  the  ni\stcry  associated  in  the  minds  of  n<  <•" 
with  this  subject.  As  pointe<l  otit,  two  or  three  pliase«l 
rents  arc  mcrch  ordinary  alternating  currents,  arc  generate! 
separately  as  such,  and  therefore  possess  no  peculiar  property 
in  themselves,     dwinpr.  however,  to  the  «lifTet  ' 

the  liclils   pn^dncod   by   the  ctirrents   have   li.,,   ,.  ,  .    ..,,,.<s 
at  the  same  instant,  and  it  is  in  this  alone  that  the  i>cculiar 


CANDI.E    POWER    OF  ARC     LAMPS. 

Disputes  ill  regard  to  the  candle  power  of  street  arc  lamps 
are,  judging  from  our  exchanges,  oi  almost  daily  occurrence 
throughout  the  United  States,  and  the  opinions  ottered  b} 
experts  on  one  side  or  the  otlier  betray  a  most  unusual  igno- 
rance of  the  subject  In  some  cases  so-called  photometric 
measurements  are  resorted  to,  but  appaienily  with  no  idea  as 
to  the  proper  metliod  by  which  such  nieasurements  should 
be  made  or  interpreted.  The  true  measure  of  an  arc  light 
is  its  mean  spherical  candle  power,  which  involves  measure- 
ments at  diflferent  angles  in  dilferent  vertical  planes. 
While  the  iioiiimal  candle  power  is  roughly  bascxl 
upon  the  candle  power  of  the  nia.\imuin  ray,  tiie 
position  and  intensity  of  this  ray  may  vary  widely, 
dei)ending  upon  the  length  of  the  arc  and  character  of 
the  carbons  as  well  as  on  the  quantity  of  current,  so  tliat 
no  dependence  can  be  placed  upon  this  method  for  compara- 
tive results.  Measurements  made  at  the  Antwerp  Electrical 
Exposition  i.ni  lo-anipere,  45.5-volt.  2,000  nominal  candle 
power  lamps,  gave  a  maxiinuni  candle  power  of  2,070,  a 
horizvdital  candle  power  of  421,  and  a  mean  spherical  candle 
power  of  750,  of  which  O40  was  given  out  in  tlie  lower 
hemisphere.  Erom  this  it  will  be  seen  that  the  mean  candle 
l)ower  is  but  little  more  than  one-third  that  of  the  niaxiinum 
ray,  while  the  t\irl  of  light  utilized  with  street  lamps  is  less 
than  one  third,  the  difTeieiu<    '  'ted  in  dir.    *       ■> 

above  the  horiziMital.  With  »., ,..,.,..  *... .  >ns,  or  a  li-..^;  v.ii 
adjustment,  the  intensity  or  direction  of  the  maximum 
ray  would  have  varied,  hut — ami  this  is  the  important  point 
—  with  the  same  watts  the  mean  candle  power  would  have 
remained  'ly  the  same.     The  practical  measure,  there- 

•'"  "'  '1  «  ..;..i'e  power  is  (he  watts  use<l;  that  is,  2,000  or 
lie  p«iwer  arcs  will  he  pr«»duced  by  450  or  300  watts 
rcs|>cctivcly;  or,  as  arc  lamps  are  almost  invariably  adjusted 
for  45  volts,  these  figures  corrciipond  to  10  antl  6.8  amperes, 
so  th.it  for  •  '  \  purp»oscs  the  measurement  finally  re- 
solves itself  i...  .^rely  a  reading  of  a  standard  annneter  in 
circuit.     Even   if  photometric  measurements  are  made  ac- 
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cording  to  a  proper  system,  they  are  likely  to  have  little  value 
on  account  of  the  practical  dithculties  in  getting  accurate  re- 
sults. Whoever  has  made  such  measurements,  even  in  a 
well  equipped  laboratory,  is  aware  of  the  considerable  dis- 
cordance there  may  be  between  the  readings  of  ditiercnt 
observers,  which  follows  from  the  great  disproportion  be- 
tween the  intensity  of  the  arc  and  that  of  the  usual  stand- 
ards, and  the  difference  in  the  colors  of  the  lights.  Measure- 
ments made  outside  of  a  laboratory  and  by  untrained 
observers  are  therefore  unworthy  of  any  confidence,  as  is 
almost  invariably  demonstrated  by  the  absurd  results  arrived 
at.  The  rule  to  be  followed  then  is,  Measure  by  means  of  a 
standard  voltmeter  the  voltage  at  the  terminals  of  an  average 
arc  lamp  on  a  given  circuit,  and  also  determine  by  means  oi  a 
standard  ammeter  placed  anywhere  in  the  same  circuit  the 
current  flowing  in  amperes;  if  the  product  of  the  two  num- 
bers thus  obtained  is  equal  to  or  greater  than  450  in  the 
case  of  2,000  nominal  candle  power  lamps,  or  300  in  the  case 
of  1,200  nominal  candle  power  lamps,  the  quantity  of  light 
paid  for  on  the  basis  of  these  ratings  is  given  out  or  ex- 
ceeded. 


Tho  Novak  Lamp  Case. 


Arguments  were  made  before  Judge  Shipman  in  the 
United  States  Court  at  Hartford  on  Saturday  last  on  the  form 
of  the  order  of  the  injunction  granted  the  Edison  Electric 
Light  Company  and  the  Edison  Electric  Company  of  New 
York  against  the  Waring  Electric  Company  of  Manchester. 
Attorney  Dyer,  of  New  York,  argued  for  the  plaintiffs  and 
W.  E.  Simonds  and  Attorney  Morse,  of  Boston,  for  the  de- 
fendants. 

The  provisions  of  the  order  granted  by  Judge  Shipman 

will  allow  the  Manchester  factory  to  continue  operations  for 

a  time  at  least.     The  principal  provisions  follow: 

The  operation  of  the  injunction  shall  be  stayed  until  the  23d  of 
January,  or  on  such  a  day  thereafter  as  the  Court  of  Appeals  shall 
first  assemble,  and  that  this  stay  shall  then  "ipso  facto"  terminate 
unless  the  defendants  have  perfected  their  appeal  and  said  case 
is  ready  to  be  called  for  argument  in  its  due  order  as  a  preferred 
case  on  the  calendar  on  that  day  and  the  defendants  then  stand 
ready  to  argue  the  same.  In  which  case  this  stay  shall  con- 
tinue until  said  appeal  is  decided  by  the  appellate  court.  The 
above  stay  is  granted  on  the  condition  that  the  defendants  on  or 
before  Tuesday,  Jan.  16,  1894,  file  a  good  and  sufficient  bond  in  the 
sum  of  $10,000  with  satisfactory  securities  to  pay  to  the  com- 
plainants any  damages  or  profits  to  which  they  may  be  entitled 
because  of  the  continuance  of  the  manufacture  by  the  defendants 
of  the  lamps  alleged  to  infringe  said  patents  in  suit  during  the 
period  covered  by  said  stay. 

The  case  will  come  before  the  United  States  Circuit  Court 

of  Appeals  some  time  during  the  middle  or  latter  part  of 

February,  it  is  thought. 


The  Rowland  Suit. 


A  case  which  promises  to  be  a  most  interesting  one  is 
that  of  Prof.  Henry  A.  Rowland,  of  Johns  Hopkins  Uni- 
versity, against  the  Cataract  Construction  Company,  pending 
in  the  United  States  Circuit  Court,  for  $30,000  claimed  by 
Prof.  Rowland  for  services  rendered  the  Cataract  company. 

The  Cataract  Construction  Company  first  employed  Prof. 
Forbes  to  take  charge  of  the  technical  work,  but  also  con- 
sulted a  number  of  authorities  in  England  and  America. 
Prof.  Rowland  was  employed  to  make  a  comprehensive  re- 
view of  all  opinions  and  submit  his  views.  He  did  so  after, 
as  he  claims,  devoting  six  months'  time  to  the  subject.  The 
result  of  the  opinion  and  advice  submitted  by  Prof.  Rowland 
was,  he  afTirms,  that  the  Cataract  company  modified  their 
plans  as  to  the  things  of  w^iich  he  disapproved,  altered  them 
in  accordance  with  his  recommendations,  and  followed  his 
opinions  to  a  large  extent. 

Prof.  Rowland  sent  in  his  bill  at  $10,000.     This  the  com- 


pany treated  as  oi  iiu  impt^riance  whatever,  and  sent  him  a 
clieck  lor  i}>3,5oo,  ^a^iiig  u  was,  tnc>  thought,  enough.  Prof. 
Kowland  returned  this  check  and  proceeded  forthwith  to  sue 
II le  Lataract  Construction  Company,  not  only  lor  $io,0(Xt, 
but  for  $30,000,  claiming  that  he  had  made  the  bill  too  low  in 
the  lirst  instance,  and  tnat,  as  he  had  to  sue  for  his  pay,  he 
v.ould  claim  the  full  value  of  his  work. 

The  plaintiff  states  that  tlie  Cataract  Construction  Com- 
pany then  tendered  another  $3,500,  and  offered  to  submit 
the  whole  matter  to  arbitration,  but  he  declines  all  overtures 
of  peaceful  settlement,  and  demands  that  a  jury  shall  say 
whether  he  has  asked  too  much.  On  behalf  of  Prof.  Kow- 
l?nd  there  will  be  much  expert  testimony,  including  Edison, 
Sir  John  Hopkinson,  Prof.  Barker,  Prof.  Jacques  and  others, 
and  we  may  look  for  a  battle  royal  of  the  experts. 

The  Cataract  Construction  Company  officials  declined  to 
make  any  statement  of  their  side  of  the  case. 


Electricity  on  the   Canals. 


^olts. 

K.  H.  P. 

294 

24.87 

313 

26.21 

Superintendent  of  Canals  Edward  Hannen,  in  his  annual 

report,  prints  without  comment  the  report  of  Mr.   C   R. 

Barnes,  city  electrician  of  Rochester,  whom  he  had  engaged 

as  electrical  expert  fur  the  recent  trial  of  trolley  electrical 

canal  propulsion.     Two  tables  are   included  in  the  report, 

giving  the  result  of  measurements  made,  of  which  the  follow- 

mg,are  the  averages: 

Average  speed.  Amperes. 

2.65    miles 63.08 

4.24    miles 63.55 

The  boat  was  98  feet  long  and  equipped  with  a  "  dish  pan  " 
propeller  having  a  disc  of  51  1-2  inches  diameter, 
to  which  four  screw  blades  were  attached.  To  tuni 
the  propeller  out  of  water  required  5.35  c.  h.  p.,  which  should 
therefore  be  subtracted  from  the  above  figures. 

It  will  be  noted  that  an  inordinate  amount  of  power  was  re- 
(juired  and  little  more  to  propel  the  boat  at  4.24  miles  per 
hour  than  at  2.65  miles,  which  is  a  discrepancy  not  easily 
explained.  In  deep  w-ater  it  requires  more  than  four  times 
as  much  power  to  propel  a  vessel  at  the  higher  speed  given 
over  that  required  for  the  lower  speed,  and  tlie  power  re- 
quired in  the  latter  case  with  the  boat  experimented  on  would 
probably  not  exceed  three  or  four  h.  p.  in  deep  water. 


After  the  Fair  is  Over. 


Since  the  first  day  of  the  year  the  grounds  of  the  Exposi- 
tion have  assumed  a  ver}-  unusual  aspect.  On  that  date  tliey 
fell  into  the  hands  of  the  South  Park  Commissioners  and  the 
gates  of  Jackson  Park  are  once  more  open  free  to  the  public. 
The  buildings  are  still  in  the  hands  of  the  Exposition  com- 
pany and  closed  to  the  public,  and  will  remain  so  until  the 
exhibits  are  all  removed.  But  very  few  exhibits  are  now- 
remaining  besides  the  foreign  ones,  and  a  large  number  of 
these  have  been  shipped. 

In  the  Electricity  Building  practically  nothing  whatever 
is  left  of  the  American  exhibits,  and  now  that  the  foreign 
ones  are  out  of  bond,  there  is  little  delay  in  removing  these. 
The  General  Electric  Company  removed  the  last  of  its  ma- 
chine y  and  vacated  its  offices  some  days  ago.  The  Edison 
tower  is  now  a  ruin.  ]Most  of  the  General  Electric  machinery 
was  returned  to  tlie  factories,  although  several  machines  were 
sent  to  a  number  of  different  stations.  The  Westinghouse 
company  has  also  completely  left  the  building,  and  all  of  its 
large  machinery  was  returned  to  its  factory  as  well.  The 
Bell  Telephone  Company  has  deserted  it?  pavilion.  It  is  ex- 
pected that  within  a  couple  of  weeks  all  of  the  few  foreign 
exhibits  now  remaining  will  be  removed. 

In  Machiner}^  Hall  the  Westinghouse  company,  which  did 
not  start  until  ven-  late  to  remove  its  big  generators,  is  now 
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getting  tlicin  out  rai^idly.  These  are  also  being  returned  to 
l'ittsl>urgli  to  be  overhauled.  Two  of  the  direct  connected 
engines  and  dynamos  are  going  from  there  to  Baltimore 
and  two  <jtluTs  to  Boston. 

All  of  the  other  electric  machinery  in  the  power  plant  has 
been  removed  except  the  Standard  arc  dynamo  and  the  two 
small  Westinghouse  incandescen  machines,  which  are  still 
in  use.  Most  of  the  engines  are  also  out,  except  those  driv- 
ing the  dynamos  mentioned  and  also  parts  of  some  of  the 
largest  ones.  A  lew  boilers  are  still  kept.  The  piping  of 
the  plant  is  nearly  aU  removed,  except,  of  course,  that  which 
is  in  use.  This  belongs  to  the  Exposition  and  is  being  meas- 
ured up,  sorted  to  sizes  and  lengths  and  piled  up  in  the 
annex  to  be  sold.  The  wiring  is  also  being  removed  with 
rapidity.  Work  was  begun  on  the  wiring  in  the  subway  only 
shortly  before  the  hrst  of  the  nuMith  and  is  now  nearly  all 
removed.  The  duct  wiring  of  the  arc  work  is  also  mostly 
out  of  the  ground.  The  arc  and  power  wire  is  the  property 
of  the  New  York  Safety  Wire  and  Cable  Company,  and  is 
to  be  returned  to  them.  The  incandescent  wiring  belongs  to 
the  New  York  Insulated  Wire  Company,  and  is  being  re- 
moved by  that  ftrm  under  direction  of  the  Westinghouse 
company. 

It  will  be  some  time  before  the  wiring  and  lamps  can  be 
all  returned  to  their  makers.  The  patrol  lights  will  probably 
be  run  until  l-ebruary,  but  the  contracts  for  the  machinery 
expire  on  the  first  of  that  month. 

Alter  the  disastrous  fire  which  broke  out  on  the  grounds 
on  the  night  of  Jan.  8  the  scene  at  the  Exposition  presents 
rather  a  desolate  appearance.  The  magnificent  peristyle. 
Casino  and  Music  Hall  were  burned  literally  to  the  ground, 
but  the  damage  done  to  the  Manufactures  liuilding  was  not 
as  great  as  at  first  thought.  A  number  of  the  exhibits  which 
had  not  yet  been  removed  were  considerably  injured  by  fiic 
and  water,  and  portions  of  the  building,  especially  parts  of 
the  cornices,  were  destroyed.  It  is  said  that  the  insurance  on 
the  buildings  had  run  out. 
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When  ii  concluded  lu  reorganize  as  the  American  Bell,  it  sold  500 
shares  in  its  treasury  for  »ttOO  per  share  to  meet  its  "immediate 
wants,"  presumably  floating  debt-  It  then  gave  each  shareholder 
six  shares  fur  one  and  turned  the  property  over  to  the  new  com- 
pany for  »0,OW.WOU,  taking  pay  ui  slock  at  par.  The  first  year 
ended  Feb.  2S.  1SM»,  and  included  two  months  of  the  National  Bell 
year.  In  li^i  the  fiscal  year  was  changed  to  the  calendar  year, 
and  covered  but  ten  months.  The  totai  dividend  payments  and 
capital  at  the  end  of  each  year  have  been: 

Dividends.  Capital. 

li>J>0-'81 JlTb.Ouo  $7,o5o,wO 

ll>i>l-'h2 ■ilG.ilH)  T.iJO.lWO 

l»Js2-"W  '  oai.,OWU  7,S5«,lK)0 

lis;;-!>4 1.05L,47»  S».6y2.O00 

lj>54 1,440,315  s»,»;y:i,ooo 

iSiia 1,562,^36  i».i»u2.10y 

18j>6  1.568,336  St.ikUli.lOO 

ljjj>7       1,56«.336  a.i>02.1UO 

liiJS 1.7&a.J>7S  i».S>62.100 

ItvSa 1.83i>.i<13  11.3O3,yu0 

iStfO 2.n3.ai3  1- 

i»»i ::.6:i5,oiw  lo.     ,     ■ 

18-J2 "•      2,»19.0J>0  n.DOO.WW 

18S3 •3.337,500  20,000,000 

Total j23,106,ULt6  

Average  per  year 1.650,435  ll»2OS>,035 

'Estimated. 

The  company  began  paying  extra  dividends  m  l!ss4.  They  are  in- 
cluded above  and  in  deuiil  have  been:  IMA,  J2i!.8,063;  ItWtS,  >3S>2,044; 
188G.  $3'J2,UJ>4;  1SS7,  J3a2.0«4;  IWS,  J5a7,726;  IbSt*,  $600,000;  la>iW,  J75U.OOO; 
Ih'Jl,  J'juo.ooo;  iyj2,  i'Ml.a^i;  1W3.  JI.US.OOO.  The  avL-rage  regular  and 
extra  dividend  per  year  has  been  »1,650,435.  The  average  capital 
has  been  $ll,^ui».035.  The  average  rale  of  dividend  has  been  14.72 
per  cent. 

A   Proposed  Municipal   Electric   Lighting  Plant. 


The   IJcll    Telephone    Company 


To  an  in(|uircr  about  Bell  Telei)li<)ne  C\»nipaiiy  earnings 
the  Hdston  "Transcript"  gives  the  following  figures: 

Net  Year's      Per  cent. 

Income.  Increase.        gain. 

1S86 , |1.S0'J."J5>6.4S  

1X86 1,97:1,350.76  -S  9. 

1887 2.237.608.12  ........ .J6         13.3 

1888 2.436.463.66  198.865.44  S.9 

18S9 -S.6»  226.426.13  9.26 

1890 vn5  207,529.66  7.8 

1891....  3.1  267,401.65  8.97 

1892 3.4i.......  .^  284.864.88  9.11 

It  wan  nKurpd  that  nn  Incronjic  of  9  per  cent.  In  1893  would  be  tan 
Inmount  to  fiirnliiK  Home  r.»  per  cent,  on  the  whol«'  $20,000,000  capi- 
tal, nIthouKh  all  of  the  new  mock  dIJ  not  participate  In  all  of  the 
1893  dlvldendM.     Here  is  another  Inbic  of  Intereot: 

cRrnlngs        Equain  on 
.M.-  to  Slock 

<i  i-*.  Percent. 

1886 »  48  1S09 

IRSe 76  13  73 

1887 12  208 

1888 56  2425 

1889 .•••••••••••.  99  26.72 

1890 : UM 

1891 M.86 

1893 3,4il.6;4.;ii  19.49 

The  following  is  from  a  recent  compilation  vi  inc  13ost«»n 
"Herald". 

The  pre!«ont  rompa"^    ^*"''  ortranlrod  In   May,   ISSf    wiili  nn   :>u- 
thorlxcd  capital  of  $1  and  iiutued  capital  of 

was  lnoro!».«ir'.l  to  $7,.~  -'-  ' —  -      '    '  •   * 

Tolephnno  Co.'9  shor- 

From  that   day  until  <t  par  have 

been    1!«!«\hm1,    and    sin    ,   .  _  have    h<  on 

B^tvpn  to  nhareholders.    None  of  the».e  Is  includod  here.    The   " 
tlonal    Hell   Telephone   Company   had   a  canitAl   atock   of  |700,t>«Ai. 


i'aterson,  N.  J.,  has  recently  been  giving  great  attention 
to  the  subject  of  a  municipal  lighting  plant,  which  is  very 
strongly  favored  by  tlie  Mayor  of  the  city  and  many  of  the 
Council.  At  a  recent  meeting  of  the  Board  of  Aldenncn 
the  Mayor  made  a  statemtnt  in  regard  to  the  probable  cost, 
which  is  partly  in  reply  to  a  statement  of  one  John  1'. 
Noonan,  who  said  a  6oo-arc  light  plant  would  cost  $360,000, 
and  deteriorate  30  per  cent  a  year. 

The  Mayor  stated  that  he  had  received  replies  to  a  commu- 
nication sent  to  a  number  of  cities  owning  their  own  lighting 
plants  asking  about  the  cost  per  lamp.  The  mayor  of  Al- 
legheny replied  that  his  city  had  $ax),ooo  invested  in  an 
electric  lighting  plant  which  furnished  light  for  560  arc  and 
j,ooo  incandescent  lamps;  the  cost  of  operation  is  about 
^/j  per  arc  light  per  year,  while  I'iltsburgh  paid  $yO  by 
l)nvate  contract  The  capacity  of  tlie  Allegheny  plant  is 
O20  arc  and  3,000  incajidcscent  lamps.  The  Mayor  said 
that  there  were  125  cities  owning  tlieir  own  lighting  plants.; 
of  these  23  furnish  arc  lights  at  a  rale  of  $53  04  per  light, 
while  20  cities  whose  light  was  furnished  by  private  contract 
paid  $100.01 ;  it  was  also  stated  that  Bangor,  Me.,  saved  $100 
per  light  per  year. 

A  prominent  engineering  firm  has  made  a  proposition  lu 
the  city  to  erect  and  maintain  an  electric  light  plant  of  the 
capacity  of  800  lights  at  a  total  co.st  of  $148,800,  divided  as 
follows:  dynamos  and  machinery,  $91,800;  building,  $8,000; 
poles,  lines  an  J  construction,  $44,000;  superintendence, 
$5.<KX).  It  stated  that  the  cost  of  maintaining  the  plant  fo/ 
one  year  would  be  $34,400,  or  at  the  rate  of  $43  per  lamp. 

Another  estimate  was  presented  ofTcring  to  erect  a  plant 
to  furnish  (kx  arc  lights  at  a  cost  of  $150,000,  to  be  paid  f^ir 
in  city  bonds  bearing  interest  at  5  per  cent,  and  the  parties 
agreed  to  nin  the  plant  for  a  year  or  any  portion  of  tlie  year 
at  the  rate  of  $50  per  arc  light 


Electric   Traction    in   Cuba. 


The  first  electric  tramway  in  Cuba  is  projected  for  the 
t«nvn  of  Cicnfugos.  Tlie  project  is  now  under  consideration 
by  the  council  of  the  civil  government  of  Santa  Clara. 


January  20,  1894. 
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Electricity  in  the  Far  East.— 111. 


BY  W.  STUART-SMITH. 

HERE  are  also  central  stations  of 
considerable  magnitude  in  Yoko- 
hama, the  Hokkaido  (Yezo), 
Kobe,  Nagoya,  Kumamoto,  Na- 
gasaki, and  smaller  plants  in 
other  cities. 

Kumamoto  is  situated  in  the 
island  of  Kiushiu,  and  was  the 
centre  of  what  was  known  as  the 
Satsuma  rebellion  of  a  few  years 
ago.  The  castle  was  one  of 
the  strongest  of  all  the  old  feudal  strongholds  in  Japan.  The 
old  buildings,  with  one  exception,  were  destroyed  by  fire  dur- 
ing that  rebellion,  but  the  walls  still  remain,  with  the  sur- 
rounding moat.  New  buildings  have  been  erected,  and  the 
place  is  now  a  military  post,  one  of  the  most  important  in 
Japan.  The  Kumamoto  Electric  Light  Company  was  organ- 
ized primarily  to  supply  light  to  this  post,  and  the  govern- 
ment is  still  the  largest  customer,  though  private  demand  has 
necessitated  putting  in  an  extra  dynamo.  The  plant  now 
contains  two  Edison  dynamos  and  one  Brush  alternator,  to- 
gether making  about  1,300  lights,  but  this  number  is  in- 
creased by  the  fact  that  many  8-c.  p.  lamps  are  used  in  the 
small  houses. 

Including  private  plants  in  mills,  etc.,  there  are  perhaps 
75,000  lamps  connected,  many  of  which  are  of  8-candle, 
this  power  being  better  suited  to  the  small  stores  and  house 
rooms.  All  these  8-c.  p.  lamps  are  50-52  volts,  and  on  the 
Edison  circuits  are  connected  two  in  series. 

Nearly  all  the  foreign  machines  in  Japan  are  of  American 
make,  there  being  but  very  few  from  European  countries. 

Most  of  the  Japanese  men  of  war  and  larger  merchant 
steamers  have  been  built  in  Europe  and  are  fitted  with 
European  electric  plants,  but  two  gunboats  recently  built 
in  Japan  have  Edison  marine  dynamos,  these  having  been 
chosen  after  the  visit  of  the  U.  S;  S.  "  Charleston "  to 
Japanese  waters. 

During  the  big  earthquake  of  two  vears  ago  the  Yoko- 
hama station  was  badly  damaged.  Though  the  centre  of 
the  earthquake  w^s  two  hundred  miles  from  Yokohama,  yet 
the  shock  there  was  quite  severe.  Several  earth  movements 
followed  each  "Other  in  regular  order,  wath  the  result  that 
the  big  chimney  of  the  electric  company  swung  like  an 
inverted  pendulum,  the  amplitude  of  the  swing  increasinjr 
with  each  movement,  until  finallv  it  broke  in  the  middle  and 
the  upper  half  crashed  throu"-h  the  roof.  Eortunatelv  it 
fell  in  such  a  manner  that  onlv  the  boiler  room  was  de- 


WHAT  THE  CHINESE  THINK  THEY  ARE   COMING  TO. 

stroyed;  the  boilers  themselves  escaped  with  but  slight  dam- 
age, as  they  were  protected  by  the  base  of  the  chimney. 
The  dynamo  room  entirely  escaped,  as  did  the  store  rooms, 
offices,  etc.  The  station  stands  in  the  mosf  densely  settled 
part  of  Yokohama,  with  houses  crowded  close  against  it, 


and  had  the  chimney  fallen  in  any  other  direction  the  loss 
of  life  must  have  been  great;  as  it  was,  no  one  was  hurt. 

The  wiseacres  of  Yokohama,  and,  especially  the  daily 
press,  viewed  the  ruins,  and  immediately  sent  up  a  great 
gufTaw  about  the  engineering  of  the  Japanese.  They  said 
"of  course  the  chimney  would  not  stand;  it  had  hollow 
bricks  in  it  instead  of  being  built  of  good  solid  material." 

Brick  chimneys  are  dangerous  on  account  of  the  heavy 
earthquakes  frequently  experienced.  The  loss  to  the  Yoko- 
hama company  was  about  10,000  yen,  including  the  cost  of 
a  new  brick-lined  iron  chimney  no  feet  high  by  6  feet  in 
diameter. 

As  yet  there  are  no  electric  railways  in  Japan,  though  there 
is  much  talk  of  building  them,  and  many  efforts  have  been 
made,  especially  by  Mr.  Fujioka  and  the  Tokyo  Electric 
Light  Company,  to  have  the  Tokyo  tramways  electrically 
equipped.     During  an  industrial  exhibition  in  Tokyo  four 


CENTRAL.  STATION  AT  HONG  KONG. 

years  ago,  the  Tokyo  Electric  Light  Company  fitted  two 
cars  with  storage  batteries  and  Sprague  motors,  and  they 
ran  for  some  time  as  part  of  the  exhibition,  but  the  good  re- 
sults hoped  for  were  not  realirjd. 

The  government  owns  the  telephones  and  refuses  per- 
mission for  a  single  trolley  system,  and,  of  course,  storage 
battery  traction  was  no  more  successful  than  in  America. 

There  has  been  considerable  talk  of  building  electric  roads 
in  various  parts  of  the  country,  mainly  wnth  the  idea  of  con- 
necting together  separated  to\\Tis  and  connecting  outlying 
towns  with  the  steam  railroads. 

The  writer  made  an  estimate  for  such  a  road  tAventy  miles 
l(^ng.  The  gauge  was  to  be  30  inches,  and  electric  loco- 
motives hauling  two  or  three  cars  were  to  be  used.  This 
same  idea  was  talked  of  for  other  places,  but  after  consider- 
able talk  had  been  indulged  in  the  "powers  that  be"  decided 
that  such  an  arrangement  could  not  be  permitted  on  tram- 
ways, that  it  must  be  included  under  the  head  of  railvrays 
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and  come  under  the  regulations  for  the  government  of  rail- 
ways. On  this  account  the  enterijrises  were  abandoned,  or 
postponed,  until  more  favorable  times.  It  is  certain,  how- 
ever, that  several  electric  roads  will  be  built  in  the  near 
future.  J'here  is  abundance  of  water  power  in  many  places, 
which  will  surely  be  utilized  for  power  and  lighting  purposes. 

In  mining  little  has  been  done  toward  using  electrical  ma- 
chinery, but  nnich  has  been  talked  about,  and  the  field  fur 
this  class  of  machinery  is  very  proniising.  Coal  mines  are 
very  abundant  and  new  deposits  are  continually  being  dis- 
covered. Copper  mines  have  received  considerable  de- 
velopment. The  largest  of  these  is  the  Ashiwo  mine,  and 
considerable  trouble  is  experienced  "n  account  of  the  acidity 
of  the  water,  which  attacks  the  p'nnpc,  boil«?rs  and  piping 
and  makes  the  life  very  short. 

All  the  telegrai)h  and  telephone  instruments  used  in  Japan 
arc  of  native  make,  nothing  of  this  sort  being  imported,  ex- 
cept an  occasional  new  one  to  be  used  as  a  model  to  copv. 
There  are  several  manufacturers  of  these,  the  most  important 
being  Tanaka  &  Co.,  of  Tokyo.  There  are  patent  laws  in 
Japan,  but  they  arc  not  intended  for  the  protection  of  the  for- 
cigTur;  on  the  contrary,  Japan  is  very  anxious  to  be  in  a 
I)osition  to  copy  the  best  that  the  foreigners  devise. 

In  this,  however,  thcv  arc  Hnnted  bv  their  mechantcal  skill. 
as  the  finer  classes  of  instruments  and  machine  making  arc 


beyond  their  powers.  They  are,  however,  rapidly  improv- 
ing, and  in  a  few  years  will  be  almost  entirely  independent 
of  f(treigm-rs. 

Shop  keeping  in  japan  has  always  l.>een  looked  down 
upon,  and  in  the  old  days  the  shop  keepers  were  next  to  the 
etas,  the  outcast  class  of  the  nation;  on  the  contrary,  the  man 
who  ma«le  something  was  always  esteemed  as  being  a  very 
useful  member  of  the  nation,  the  old  sword  makers  being 
held  in  particularly  high  rei)utc.  This  same  feeling  is  largely 
dominant  tonlay,  and  it  is  to  this  feeling  tha»  the  large  exten- 
sion of  manufacture  is  due.  I'jigincering  is  the  favorite 
study  of  the  Japanese  youth,  and  many  of  them  are  mathe- 
maticians of  a  hitjh  orcicr. 

In  t  hina  but  little  has  been  done  except  in  Hong  Kong 
and  Shanghai,  and  even  in  these  cities  the  work  has  been  a 
very  uphill  one,  owing  to  the  powerful  opposition  of  the 
gas  compaju'es. 

Several  years  .ij^o  a  couple  of  Ikush  arc  dynamos  were 
put  up  in  Shanghai  for  street  lighting,  hut  the  comp— 
had  very  hard  times.  After  seveial  years  of  hard  stni^^ 
they  have  fuiallv  got  in  good  working  condition.  Two  Mor- 
dev  alternators  havr  been  ptit  in  and  the  ser\'ire  is  rapidiv 
extending.  The  oriKinal  Hrtish  machines  are  driven  bv  an 
old,  poorly  governed,  long  stroke,  slow  5pec<l  engine,  belted 
to  a  cotnitershaft.  and  the  speed  varies  »o  much  at  dinerrnt 
parts  of  the  stroke  that  instruments  in  circuit  plainly  show  the 
variation  of  curretit.  This  plant  is  exclusively  ii'^ed  for 
lightitig  in  the  foreign  settlejurnt. 

An  electric  road  will  prohablv  soon  he  btiilt.  px*-  ':•-  - 
from  Woosung  to  Shanghai,  a  distance  of  about  • 
miles. 


In  the  factories  of  the  Sliangliai  Cotton  Cloth  Spinning 
J\iill  Company  there  are  two  dynamos  furnishing  current 
to  about  1,200  lamps;  one  of  tliese  dynamos  is  Edison  and 
the  other  English  (Kapp  direct  current).  This  mill  stands 
on  the  river  bank,  but  there  is  so  nmch  sediment  that  tlie 
water  cannot  be  used  for  condensing  puqjoses,  so  settling 
l)onds  were  built,  from  which  the  circulating  pumps  draw 
their  water.  After  leaving  the  condenser  the  water  passes  into 
a  ditch,  which  winds  through  the  fields  and  finally  discharges 
into  the  ponds,  again  having  become  entirely  cooled  during 
its  transit. 

In  Hong  Kong  the  station  is  furnished  with  Brush  arc 
dynamos  and  Kapp  alternators. 

Many  of  the  offices  in  Hong  Kong  are  very  dark,  and 
pressure  is  kept  oa  the  wires  all  the  twenty-four  hours;  but 
few  lamps  are  connected  up,  and  the  price  is  high — two  cents 
p<r  lamp  hour.  This  com])any  has  had  to  fight  strong 
<t|)posiii»jn  from  the  gas  companies,  and  shares  are  very  low 
(as  is  also  the  case  in  Shanghai),  but  people  are  beginning 
to  ai)i>reciate  the  advantages.  The  strong  opposition  to 
these  two  companies,  with  the  consequent  slow  progress  and 
barl  standing,  has  had  considerable  effect  in  preventing  the 
starting  of  stations  in  other  parts  of  China  and  South  Asia. 

In  Manilla  a  contract  has  been  let  for  a  plant  of  10,000 
16-c.  p.  lamps  and  250  arc  lamps  of  2,000-c.  p.  each  for  city 
and  private  lighting.  The  city  has  contracted  with  the 
lighting  company  for  1,000  20-c.  p.  incandescent  lights  and 
140  arc  lights  for  twenty  years,  at  S60.000  per  year.  The 
plan  of  the  city  lighting  was  laid  off  by  the  writer. 

In  Canton  there  is  a  small  plant,  consisting  of  t\a'0  750 
light  Westinghouse  alternators.  It  has  been  running  about 
two  years  without  a  single  accident  of  any  kind.  But  one 
dynamo  is  nm.  the  other  being  held  in  resen'e.  Enough 
S-candle  lamps  are  connected  up  to  make  the  total  num- 
ber of  lamps  run  from  one  dynamo  about  one  thousand. 
This  loads  the  dynamo  up  to  its  full  capacity',  and  no  more 
can  be  connected  iip  until  the  station  is  extended.  ^Tr. 
Weise.  the  engineer,  will  not  nm  the  risk  of  putting  a  load 
on  both  dynamos,  because,  in  order  to  keep  the  good  will 
of  the  Chinese,  it  is  necessary  to  have  unbroken  success;  so 
far.  he  has  had  no  trouble  from  lamp  extinction,  and  he  is 
in  hi£rh  repute  as  being  a  favorite  of  the  gods,  but  if  he 
should  load  both  dynamos  and  an  accident  should  happen  to 
one  of  them  so  as  to  cause  the  shutting  off  of  part  of  the 
lights,  his  reptitation  as  being  a  good  "  Joss  "  man  would  be 
gone.  or.  at  least,  would  be  much  weakened.  His  onlv  as- 
sistants are  raw  Chinamen,  to  whom  he  has  imparted  some 
in«;truction.  He  manage*;  to  get  along  ven'  well  now.  and 
tni<;t';  the  plant  to  their  care  after  startintr  up  for  the  night. 

Westinghouse  engines  are  used,  one  for  each  dvnamo.  and 
thev  contribute  largelv  to  the  success  of  the  plant,  as  thev 
reqtn're  so  little  care.  In  fact.  Afr.  Weise  savs  he  could  not 
po<;<;ibly  tret  alone  with  anv  other  t\T>e  ^^  e»igine.  as  it  could 
not  be  tru'^ted  to  hi«;  Chinamen.  Tn  i  .i>e  of  accMent  to  the 
ntnntng  dvnamo  thev  tmderstand  how  to  start  \\p  the 
other,  htit  at  the  writer's  last  visit,  last  spring,  this  had  never 
been  nrcessarv. 

Tlie  streets  are  ven*  narrow  (as  is  the  ca<ie  with  .tU  Chinese 
» ittes\  beincr  from.  «iav.  six  to  twelve  feet  wide,  and  are 
filled  with  hanging  wooden  signs.  Tlimnrh  these  sign-i 
the  wire  mus*  twist  and  turn,  because  on  no  accomit  would 
the  Oiinamen  allow  a  sir«\  tn  he  moved  to  make  room  for 
the  wire.  n«5  it  wonld  eertainlv  mean  had  luck  to  their  htisi- 
np«!s.  Tn  manv  ea«ps  the  insulation  has  been  sfronrlv  re- 
inforced \nth  nihher  .nnd  f.-inr  fo  nrrvrrit  abrasion  from  the 
iwineine  signs 

T1->e  notes  are  stmnlv  cross  pieces  of  timber,  with  the  r»-"'<; 
<.eciired  in  holes  cut  in  two  opposite  houses  Tlie  con- 
verters are  eenerpTtv  crrewfvf  fr>  th>  ^-alt  ftict  inside  the  build- 
ings ind  rrnf  nf  r»»ach  of  people  Standing  on  the  fioor. 
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The  streets  of  Canton  arc  divided  into  sections  of  a  few 
blocks  each,  and  each  section  is  shut  off  from  all  others  by 
heavy  gates,  that  are  closed  at  9  o'clock  in  the  evening.  The 
populace  is  so  turbulent  that  for  many  centuries  the  authori- 
ties have  made  it  a  practice  to  hold  all  the  people  of  any  sec- 
tion responsible  for  any  riot  or  tumult  in  that  section.  The 
result  is  that  tlie  people  have  got  in  the  habit  of  regulating 
affairs  in  their  section  without  any  reference  to  the  powers 
that  be.  Mr.  Weise  had  occasion  to  see  the  effect  of  this 
in  an  instance  where  a  store  wanted  lights,  but  the  wires 
could  not  be  run,  because  one  man  objected  to  having  a  hole 
cut  in  his  house  for  securing  a  pole.  The  man  wanting 
lights  informed  his  neighbors,  and  a  delegation  waited  on 
the  individual  and  soon  induced  him  to  withdraw  his  ob- 
jection. 

At  first  there  was  considerable  objection  to  the  plant 
being  put  up,  but  now  it  has  become  very  popular,  and  is 
used  in  houses  and  stores;  even  fruit  and  nut  stands  use 
them  in  the  street,  the  wires  being  led  from  the  nearest 
house.  All  lamps  are  on  flexible  cord,  no  stationary  fixtures 
being  used.  The  light  is  now  so  popular  that  thousands  of 
lamps  could  be  put  in  all  over  the  citv  if  the  station  was 
large  enough  to  supply  them,  but  its  limit  is  now  reached 


small,  being  but  one-half  cent  per  lamp  hour.  Attempts 
are  being  made  to  start  plants  in  other  parts  of  the 
Canton  province,  and  Mr.  Weise  occasionally  makes  trips 
about  the  country,  with  a  small  Edison  dynamo  and  Ship- 
man  engine,  giving  exhibitions,  which  are  sure  to  lead  to 
the  establishment  of  stations. 

fn  Canton  two  attempts  were  made  to  steal  the  street 
wii-es  so(jn  after  the  station  was  started,  but,  unfortunately 
f(jr  the  thieves,  the  wires  were  alive,  and  though  no  one  was 
killed,  no  attempts  have  since  been  made.  It  is  inhabited  by 
a  l)ad  Joss,  that  is  too  pov/erful  for  them. 

In  Korea  there  are  a  few  telegraph  stations,  but  the  ser- 
vice is  under  the  control  of  the  Chinese.  The  operators  are 
Koreans  of  the  student  class,  the  members  of  which  have  a 
high  standing.  They  wear  hats  of  a  peculiar  shape,  which  no 
one  is  allowed  to  wear  who  has  not  passed  certain  rigid  ex- 
aminations. 
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and  diiftculty  is  experienced  in  budding  a  larger  one,  as 
the  franchise  for  the  entire  Canton  province  is  in  the  hands 
of  one  man,  and  he  wants  to  make  too  much  out  of  it. 

The  Chinese  are  great  people  to  expect  private  com- 
missions on  everything  they  have  a  hand  in,  and  the  man- 
agement of  the  company,  one  and  all,  manage  to  steal  some- 
thing. One  man,  who  has  the  handling  of  the  money,  will 
hold  back  needed  supplies  and  wages,  another,  less  fortu- 
nate, will  go  to  the  station  and  steal  coal  and  oil,  and  if  there 
is  any  objection  the  engineer  is  told  it  is  none  of  his  affair. 
Tu  fact,  though  the  plant  is  a  success  from  an  electrical  and 
mechanical  point  of  view,  it  is  kept  running  under  con- 
siderable difficulty. 

A  large  station  will,  nevertheless,  be  built  before  long, 
as  there  is  so  strong  a  demand  for  it.     The  charges  are  very 


Several  years  ago  an  Editon  plant  was  put  in  the  palace 
at  Seoul,  but  v.ith  this  exception  there  is  no  electric  lighting 
in  the  couni  1  ^ .  The  plant  was  put  in  by  an  engineer  who 
was  sent  out  for  the  purpose,  and  the  writer's  recollection  is 
that  he  was  killed  shortly  after  the  plant  was  finished.  Some 
instructions  were  given  to  a  Korean  who  was  to  act  as  en- 
gineer, but,  apparently,  he  did  not  become  very  expert,  be- 
cause soon  after  being  left  to  himself  he  burned  out  the 
armature,  and  though  there  was  a  spare  one,  he  did  not 
know  enough  to  put  it  in,  and  the  plant  was  shut  down  for  a 
long  time. 

There  is  comparatively  little  money  in  the  country,  the 
common  people  having  none  at  all.  If  it  becomes  known 
that  some  one  of  the  common  people  has  saved  a  little 
monev,  the   servants   of  some   noble  arrest  him   on   some 
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trumped  up  charge  and  he  is  told  that  his  Hberty  will  be 
given  him  when  his  money  is  forthcoming.  If  he  is  ob- 
stinate, he  is  strij>ped  and  whipped  daily  until  he  becomes 
amenable  to  reason.  The  Koreans  are  great  believers  in  the 
efficacy  of  the  rod,  and  apply  it  freely  as  an  antidote  for 
small  offenses. 

The  King,  in  whose  palace  the  above  plant  is  installed,  is 
a  man  of  large  mind  and  would  glaflly  see  his  country  adopt 
modern  civilization,  but  Chinese  inHuence  is  too  much  for 
him  to  surmount. 


Alternate  Current  Working — II. 


s. 


BY  HARRIS  J.   RVAN. 

i,?V">r^  HE  Strength  of  an  alternating  current  in 
amperes  is  numerically  equal  to  that  of  a 
cr»ntinuous  current  which  would  cause 
the  same  heating  effects  in  thin  conduc- 
tors. Alternating  electromotive  forces 
in  practical  measure  are  determined  by  ' 
the  heating  effects  of  the  currents  that 
Ihey  establish  in  thin  non-inductive  con- 
ductors. Cf»nscqucntly,  alternating  and 
continuous  electromotive  forces  are  iden- 
tical numerically  when  the  currents 
that  they  establish  in  thin  non-con- 
ductive conductors  produce  the  same  heating  effects. 
The  conductor  is  here  specified  as  non-inductive — one  about 
which  the  current  could  not  establish  a  sufficient  amount  of 
allerniting  magnetism  to  produce  an  appreciable  amount  of 
electromotive  force.  Electromotive  forces  thus  produced 
would  change  the  effects  of  the  impressed  electromotive 
force.  Tlie  conductor  is  further  specified  as  being  thin  be- 
cause in  thick  conductors  carrying  alternating  currents  the 
current  is  crowded  toward  the  surface.  This  effect  is  caused 
by  the  alternating  maprncti^ation  that  the  current  produces 
in  the  interior  of  the  conductor.  This  magnetization  pro- 
duces electromr)tive  forces  that  oppose  the  impressed  elec- 
tromotive force  along  the  interior  of  the  conductor.  Tlie 
current  is  thus  forced  to  the  oiiter  portions  of  the  conduc- 
tor, with  the  result  that  a  heavv  conductor  behaves  as 
tliotigh  it  has  a  greater  resistance  for  alternating  than  con- 
litmous  currents.  Tlie  rate  at  which  heat  is  trenerated  in  a 
lliin  conductor  at  any  instant  \<  e(|nal  to  C  jR.  When 
/7  is  unity  the  heat  is  developed  at  a  rate  equal  to 
r*.  The  average  rate  at  which  heat  is  developed 
with  an  alternating  etirrent  is  equal  to  the  average 
value  of  C*.  The  sfreiif^lh  of  ;in  alfcrnating  cur- 
rent in  amperes,  then,  equals  the  square  root  of  the 
mean  of  the  squares  of  the  instantaneous  values  of  the 
current  in  amperes,  and  is  called  the  effective  value  of 
the  alternatincT  citrretit.  Tlie  current  established  at  anv 
Cfivon  instant  thronrjh  a  thin  nc»n  inilitctive  conductor  i«;  etiual 
to  the  electromotive  force  at  that  instant  divirled  bv  the  re- 
sistance of  the  conductor.     Tlie  heating  effects  at  anv  in- 

st.iuf  rfjti.il    C*  /?  '  ^      When  ^'  i^     miifv    !lirv,e    Seating 

effects  will  equal  the  sqnare  of  the  electromotive  force.  Tlie 
avent^e  rate  at  which  heat  is  nrorlneed  will  be  equal  to  the 
mean  of  the  square  of  the  instantaneous  v.ihies  of  the 
electromotive  force.  Consequentlv.  the  vnh\r  of  the  alter- 
natitig  electromotive  force  equals  the  square  root  of  the 
mean  of  the  squares  of  the  instantaneon<5  vahies  of  the 
electrotiiotive  force  Tliis  is  c.ille<1  the  effective  vnh\c  of  an 
alternatinic:  electromotive  force.  Tlie  phrase  ^qmnrr  rnnt 
of  thr  mrtin  ftqtitirr  will  hereafter  he  written  \^fnron*.  For 
anv  partictilar  fonn  of  electromotive  force  or  etirrent  the 
\^mran*  value  niay  be  determined  in  the  following  man- 
ner:    A  ctir\T  of  the  squares  of  ordinate?  of  the  ctirve  of 


electromotive  force  or  current  is  determined  by  means  of 
a  slide  rule,  or  a  table  of  squares.  The  area  of  this  cur\'e,  ob- 
tained by  means  of  a  planimcter,  divided  by  the  length  of 
the  card  gives  the  mean  of  the  squares.  The  square  root  of 
this  mean  of  the  squares  is  the  desired  effective  value  of  the 
electromotive  force  or  current.  When  the  maximum  value 
of  the  curve  is  taken  at  unity  the  ^mean'  of  the  instan- 
taneous values  is  equal  to  the  ratio  of  the  effective  value  to 
the  maximum  value  of  the  current,  or  electromotive  force. 
This  operatic  »n  has  been  done  for  the  electromotive  forces 
given  in  the  foregoing  diagrams,  and  the  ratios  obtained  aie 
as  follows:  Ratio  of  effective  value  to  Zm»x  for  a  rectangu- 
lar E.  M.  F.  curve  =  i;  for  the  F.  M.  F.  curve  of  the  Stanley 
arc  alternator  =  .73:  for  the  E.  M.  F.  curve  of  sines  ^ 
.707,  and  for  the  triangular  E.  M.  F  curve  =  .58.  The 
product  of  effective  E.  M.  F.  and  current  in  any  circuit 
equals  the  watts  therein  displayed.  This  may  be  seen 
uiore  clearly  from  a    study    of   the    following  expressions: 

.\verage  [Ei^,^    X  Qnatl  =  average  watts.      E^^^   =  dn^. 

jr. 
X  >^.  where  k  is  the  ratio  of   ''"*■,  which  is  constant    at    all 

instants. 

E' 
Average  — -^^  =  average  watts. 


Effective  E.  M.  Y.  :=  E  =  \^mrrage  E*^,^^ 

E*       average  E*,„^ 

—  = *  i?"*-    =  average  watts. 

ri  A 

E=  Ck. 

EC  ■=  average  watts. 

Mr.  Stein mctz,  in  the  proceedings  of  the  A.  I.  E.  E.,  Vol. 
X.,  page  548,  describes  a  unique  method  for  fletermining  the 
effective  value  of  an  alternating  electromotive  force,  or  cur- 
rent, from  the  instantaneous  values.  He  plots  "the  instan- 
taneous values  of  the  pltemate  wave  in  polar  co-ordinates, 
i.  e.,  as  radii  corresponding  to  the  time  as  angle:  the  area  of 
the  curve  represents  the  sum  of  squares  of  values,  i.  e..  the 
effective  value,  so  that  the  effective  value  of  an  alternate 
wave  can  be  derived  directly  by  measuring  the  area  of 
the  cur\'e  of  instantaneous  values  as  polar  co-ordinates." 

E 

The  ratios  of   -!!-**-     were    dcicrmincd    for    a    periodicity 

of  one  complete  cycle  per  second.  TTad  they  been  deter- 
tnined  for  a  periodicity  of  two  complete  cycles  per  second, 
the  ratios  would  have  been  doubled,  because  the  areas  of 
the  electromotive  f<"»rce  cards  would  have  been  halved,  and 
the  resulting  required  maximum  magnetization  halved. 
The  same  thing  is  tnie  of  any  number  of  periods  per  second. 
It  follows  then  that  the  product  of  the  periodicity,  or  num- 
ber, of  complete  periods  per  second  into  anv  one  of  the 
above  ratios  will  give  the  ratio  of  the  corresponding  maxi- 
numi  electromotive  force  and  maximum  magnetization. 
The  electromotive  force  is  multiplied  by  the  ^timber  of 
titrns  surroundinir  the  altem.iting  macfit'tiration.  These 
facts  are  con<lcnsefl  into  the  following  expression: 


•n«»». 


M 


=  p 


/  „  1,,., 


tiw*. 


/'         _   M.ixinium  value  of  the  E.  M.  F. 

Mx^^%x    =^  Maximum  v;d»ie  of  the  maj^neti/.ttion. 

p  ^=  Ratio  ot  maximum  F.  M.  F  tn  nKivimnm  m,,."wt;. 
ration  with  a  periodicity  of  unity. 

-^  =  FeriiMlicitv  or  frequency. 

/  r='  Numbcr'of  turns. 

Tlie  followintr  vaUies  will  be  imroiiuved  in  this  expression 
bv  substitution  for  the  purpose  of  putting  it  into  the  form 
in  which'it  is  much  used'in  practice: 

■^mM.  =  Maximum  magnetic  density  in  the  magnetic 
circuitin  lines  per  square  centimetre. 
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a  =  The  cross  section  of.the  magnetic  circuit   in    square 
centimetres. 


E, 


max. 


'max. 


-Omax. 


a 


=  /9 


E, 


max. 


For  the  majority  of  cases  in  practice  the  electro-motive 
force    curve    has    a    sine    form    when  ^max.  =  i.4    E   and 
p  =  2  TT.      Substituting  these  vakies  in    the    above    expres- 
sion, and  remembering  that  one    volt    equals    lo'    C.  G.  S. 
units  of  electromotive  force,  we  have  for  practical  purposes 


^r 


E  X   io« 


1.4  71  a^^  t. 

The  application  of  this  formula  is  illustrated  in  the  follow- 
ing example:  The  object  is  to  determine  the  magnetic  flux 
that  must  be  established  through  it,  and  the  number  of  turns 
that  should  surround  the  lug  of  an  alternator  armature. 
The  type  of  armature  is  similar  to  that  illustrated  is  Fig.  9: 


FIELD 


3 


f^RMATURe 


FIG.  9. 

The  lug  is  twelve  inches  long  and  two  inches  wide.     It 
passes  a  north  pole  one  hundred  times  per  second,  so  that 
the  periodicity  of  the  developed  electro-motive  force  is  one 
hundred.      The  coil  must  develop  one  hundred  volt. 
a=  12  X  2  X  2.54''^sq.  cms. 

These  values  are  substituted  in  the  above  formula,  and  we 
get 


io»  X  10' 


147,000. 


1.4    Tt   154   X    ^°° 

It  was  determined  that  undue  heating  in  the  iron  of  the 

lug  would  not  occur  with  the  use  of  a  magnetic  density  of 

^max.    =   3,000.     Theretore,  the  necessary  number  of  turns 

in  the  coil  surrounding  the  lug  must  be 

147,000 

=  49- 


by  any  further  increase  in  distance  from  the  terminal.  It 
is  this  glow,  entirely  independent  for  its  perpetuation  of  the 
field  in  which  the  bulb  was  charged,  and  continuing,  we  be- 
lieve, until  electrical  equilibrium  has  been  established  be- 
tween the  rarefied  gas  and  the  electrode  of  the  bulb,  that  we 
have  called  the  "after-glow."  That  it  is  thus  independent  of 
the  field  of  excitation  may  be  proved  by  shutting  off,  after 
the  "after-glow"  has  been  established,  the  exciting  current 
of  the  induction  coil,  when  the  glow  will  be  entirely  unaflfect- 
ed  and  continue,  practically,  for  the  same  length  of  time  as 
when  the  coil  is  in  action.  When  the  glow  has  become  al- 
most imperceptible  it  may  often  be  stimulated  into  re- 
newed life  by  shifting  the  position  of  the  fingers  on  the  sur- 
face of  the  bulb.  After  this  has  been  done  and  the  glow  has 
again  died  away,  a  single  bright  flash  may  be  obtained  by 
touching  with  one-  finger  the  projecting  end  of  the  sealed- 
in  electrode.  That  the  hard  of  the  experimenter  is  a  factor 
in  these  efifects  may  be  shown  by  laying  the  glowing  bulb  on 
a  table;  the  glow,  though  not  extinguished,  becomes  very 
faint,  especially  if  no  object  of  capacity  be  near.  Tlie  bnght 
flash  may  still  be  obtained  by  again  picking  up  the  bulb  and 
discharging  as  explained.  We  have  repeatedly  charged  a  bulb, 
shut  ofif  the  primary  current  from  the  coil,  carried  the  bull, 
to  a  remote  part  of  the  house,  laid  it  on  a  table,  and  after 
picking  it  up  again,  obtained  a  flash  on  discharging  that 
could  be  seen  some  yards  away.  Lack  of  apparatus  has 
prevented  us  from  following  up  these  experiments,  which  are 
now  some  months  old,  but  they  are  valuable,  at  least,  as 
additional  and  ocular  proof  of  the  electrostatic  origin  of  the 
"Tesla  bulb  efifects." 


Rapid  Transit  in  Boston. 


/  = 

3,000 

(To  be  continued.)  * 

After=Qlow   in   Exhausted  Bulbs. 


'^ 


BY  H.  M.  MARTIN  AND  W.  H.  PALMER,  JR. 

Having  failed  to  note  in  any  communication  on  the  sub- 
ject of  the  phosphorescence  of  exhausted  bulbs  in  a  field  of 
high  potential  and  frequency  any  mention  01  what,  for  want 
of  a  better  name,  may  be  called  the  "after-glow,"  we  are  led 
to  believe  that  a  brief  description  of  this  phenomenon  may 
be  of  general  interest. 

If  an  exhausted  bulb  having  a  sealed-in  electrode  be  held 
in  the  hand  and  approached  to  a  terminal  of  an  induction 
coil  giving  moderately  high  potential  and  frequency,  the 
whole  interior  of  the  bulb  will  be  permeated  by  a  phosphor- 
escent glow;  if,  now,  the  bulb  be  slowly  withdrawn  from  the 
field  of  excitation,  the  degree  of  luminosity  will  gradually 
diminish  till  a  point  is  reached  beyond  which  the  intensitv 
of  the  glow,  now  greatly  attenuated,  is  practically  unaffected 


Mayor  Mathews,  of  Boston,  in  his  inaugural  address, 
dvv^elt  particularly  upon  the  subject  of  rapid  transit.  Re- 
ferring to  the  proposed  subway  for  street  railway  purposes, 
he  said  that  action  was  taken  in  the  belief  that  a  stibwny 
cotild  be  so  constructed  under  Tremont  and  connecting 
streets  as  to  accommodate  all  the  railway  tracks  now  enter- 
ing that  thoroughfare  from  the  south  and  west;  that  the 
patrons  of  the  street  railway  system  could  in  this  way  be 
furnished  with  quicker  transportation  and  more  convenient 
waiting  places-  than  is  possible  under  existing  condition'^: 
that  the  surface  of  Tremont  street  should  be  restored  to  the 
exclusive  use  of  foot  passengers,  carriages  and  teatns  for- 
ever ;  that  the  rentals  for  the  use  of  the  subwav  would  prob- 
ablv  be  sufificient  to  cover  the  interest  on  bonds  to  be  issued 
under  the  act.  ard  to  provide  a  sinking  fund  for  their  pay- 
ment at  maturity,  and  that  the  State  Legislature  and  the  city 
government  of  1894  would  be  prompt  to  take  such  action 
in  the  premises  as  mav  be  necessary  to  secme  these  ends. 
The  stibwav.  if  built,  will  be  the  propertv  of  the  z\\\\  and  is 
to  be  leased  on  public  account  at  a  rental  to  be  fixed  by  the 
board  of  railroad  commissioners. 

The  mavor  said  that  he  wo'ild  at  once  appoint,  subject  to 
confirmation  by  the  board  of  aldermen,  the  three  membrt--, 
of  the  subwav  commission:  and  tmsted  that  the  charactc- 
of  the  <rentlcmcn  selected  will  be  taken  as  a  guarantee  tlipt 
this  great  project  will  either  be  carried  out  in  such  na""'— 
ns  most  to  benefit  the  public  and  within  the  appropriations 
that  mav  be  granted  in  advance,  or  not  at  all. 


The  Reporter's  Lot. 


City  Fditor:  "The  streot  is  all  excitement.  An  electric 
light  wire  has  blocked  traffic,  and  no  one  knows  whether  it 
is  n  live  wire  or  not." 

Fditor:  "Detail  tvvo  reporters  to  go  to  the  ^^^re  immedi- 
jitelv — one  to  feel  of  it  and  the  other  to  AAtite  up  the  resttlt." 
—"New  York  Weekly."  > 
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Problems  lor    Joventors    in    Incandescent  Lighting— II. 


►^,- 


-^  nil  proper  candle  ixjwer  of  llie  lamp 
is  another  question  to  be  solved. 
Opinions  as  to  the  most  advan- 
tageous number  of  the  candles  have 
differed.  The  lO-c.  p.  lamp  has 
been  regarded  as  the  standard,  but 
fe_^  s«*me  i>refer  a  large  and  very  brill- 
^  iant  liglit.  while  others  hold  that  by 
subdivision  of  the  light  a  more  uni- 
form ilUnnination  is  effected,  since 
the  light  is  inversely  proix>rtional  to  the  square  of  the  distance. 
Two  8-c.  p.  lamps  give,  according  to  this,  a  more  uiiif<irmlv 
illuminated  space  than  one  i6-c.  ]>.  lamp.  Such  have  been  in 
use  for  some  time,  especially  in  Mngland,  but  if  they  are  n<»t 
heated  up  fully  to  the  required  incandescence  then  these 
filaments  look  like  red  wires,  and  complaints  in  this  direction 
were  quite  frequent.  Only  slight  changes  in  the  voltage  luring 
about  very  noticeable  differences  in  the  candle  power  with 
low  candle  power  lamps.  The  i6-c.  p.  lamps  also  lose  by 
continued  use,  and  32,  50  and  100  c.  p.  lamps  lose  the  more 
rafUdly  the  higher  the  candle  pow^r  is.  One  hundred  candle 
powvr  lami-s,  especially  on  the  multiple  arc  system,  lose  tre- 
nicndoimly  after  a  limited  use. 

llie  present  generation  is  accustomed  to  comfort  and 
luxury.  Tliis  has  been  particularly  the  case  with  light.  If 
we  consider  that  up  to  a  few  decades  ago  candles  and  oil 
lamps  were  the  best  means  for  illumination,  and  1k>w  dim 
these  lights  were,  and  see  now  the  clear  lights  anfl  tlieir  num- 
ber in  our  houses,  we  must  come  to  the  conclusion  that,  re- 
garding light,  we  have  grown  more  luxurious  than  in  any- 
thing else.  Therefore,  a  i6-c.  p.  lamp  will  not  answer  in  the 
future,  especially  when  the  lamps  do  not  maintain  their 
«'riginal  candle  power.  In  my  opinion,  a  25-c.  p.  lamp  will 
be  the  thing  of  the  future,  and  as  high  candle  power  lamps 
with  carbon  filaments  decrease  rather  too  rapidlv  in  their 
t*andle  power,  we  have  to  look  for  filaments  made  of  other 
sjibstanres  than  carbon,  or  containing  at  least  other  snb- 
.slances.  There  is  no  doubt  that  a  composition  will  be  dis- 
covered from  which  filaments  can  be  manufactured  that 
maintain  their  candle  power  more  uniformly  than  carbon  fila- 
ments even  in  lamps  of  higher  candle  power. 

Tlie  vartnmi  in  carefully  mantifactured  lamps  is  verv 
good:  it  cannot  be  improved  upon  for  practical  purposes. 
For  scientific  investigations,  much  higher  vacua  can  he 
produced  in  single  instances.  For  manufacturing  lamps  the 
evacuation  may,  however,  be  cheapened  hv  improved  devices. 
Tnvrntinns  of  the  above  described  character  woidd  not  he 
indrpeu'lcnt.  they  wotild  cnn^tittite  onlv  improvements  on 
the  Eflison  lamp  and  could  not  be  manufactured  withojit  the 
consent  of  the  proprietors  of  the  FHison  patent,  hut  as 
slated  above,  such  inventions  would  be  of  lasting  vahie 
even  after  the  rypintion  of  the  fimdamental  patent,  and 
therefore  ?nve!itor<;  <;hould  wi^rk  in  thi«5  direction  Tlie  m.i- 
iority  of  inventor*;  have  at  present  onlv  one  object  in  mind, 
that  is,  to  prodticr  an  independent  lamp  for  the  period  the 
fttpdament.nl  patent  nnis.  and  T  believe  that  after  the  expira- 
tion of  that  ivitrnt  mo«;t  of  them  will  return  to  the  all 
glass  closed  chamber,  with  perhaps  one  exception,  which 
will  be  described  further  <lown. 

F.xperimenters  trx'ing  to  prodtice  independent  lamps  have 
recently  been  verv  active.  Most  of  them  experimented  with 
cements,  bv  means  of  wbich  two  or  more  parts  constittitinc! 
the  lamp  chatnber  niiebt  be  joined  perfrctlv  air  tirht.  tlm*. 
avoiding  the  nil  girt ««;  clo<;ed  chaivber  tmited  bv  the  fusion  of 
the  glas<:.  The<;e  eenient<  are  numerous,  sonic  are  snieiotic. 
some  are  non-silicious;  others  are  of  organic  origin:  sotm- 
are   composed   of  organic   an<!   inorganic   matter.     In    ;1ie 


patent  to  W.  E.  Nickersou  and  E.  E.  Car)',  Aug.  12,  1893,  is 
described  a  seal  of  fusible  cement  of  resin  cliemically  com- 
bined with  lime.  The  patent  to  \\ .  E.  Xickerson,  Nov.  18, 
1893,  covers  a  resinous  body  made  flexible  and  adhesive  by 
fat,  solid   at  ordinary  temperature. 

A  vitreous  composition  has  been  patented  by  Lodyguine, 
June  7,  1893.  This  seal  is  for  the  leading-in  wires,  and  is 
c<»mposed  of  glass  or  vitreous  composition  containing  a  com- 
position of  boron.  The  patent  to  i'aul  Scharf  of  Aug.  20, 
i8'^2,  describes  an  incandescent  lamp  having  two  tubular 
l^earings  metallized,  the  wires  soldered  to  the  metallized 
bearings  of  the  surfaces  and  a  metallic  cap  soldered  lo  the 
outer  metallized  surfaces  of  the  bearings.  Another  lamp  of 
Xickerson  and  Lary  (U.  S.  patent,  Sept.  16,  1893)  lias  a 
plug  consisting  of  two  layers,  one  comparatively  hard  and 
infusible,  located  near  the  tilament,  and  one  comparatively 
soft  and  fusible,  located  upon  and  outside  the  hard  layer. 
In  the  new  de  Khotinsky  lamp  a  chemically  prepared  or- 
ganic c«jmpound  is  employed  lor  uniting  a  glass  cap  to  the 
neck. 

Some  of  the  above  described  lamps  have  been  put  on  the 
market,  but  in  my  opinion  none  with  such  success  as  the 
lamp  possessing  the  all-glass  closed  chamber. 

The  Westinghouse  stopper  lamp,  patents  to  L.  K.  Bohni, 
1 881- 1882,  consists  entirely  of  glass,  but  the  neck  of  the 
lamp  and  the  stopper  are  ground  together.  This  lamp  had 
originally  a  hollow  stopper,  with  platinum  wires  sealed  in, 
while  it  is  made  at  present  with  a  solid  stopper  and  pretty 
heavy  iron  wires.  Lamps  with  heavy  iron  wires  are,  in  all 
probability,  not  all  perfectly  air  tight,  but  if  manufactured  as 
originally  patented  they  certainly  will  hold  the  vacuum  as 
well  as  an  all-glass  closed  chamber  united  by  the  fusion  of 
the  glass.  Some  time  ago  two  of  these  lamps  from  the  old 
.Xnierican  Company,  which  were  in  the  possession  of  a  New 
Brunswick  college,  were  tested  and  found  to  be  perfectly 
air  tight  with  a  good  vacuum  in  them,  although  they  had 
been  manufactured  prior  to  1883.  This  lamp  is  separable, 
the  stopper  can  be  taken  out  and  the  new  filaments  inserted. 
.\s  filaments  are  manufactured  ver)'  cheaply,  tliis  lamp  .ma\ 
still  have  a  great  future  when  the  processes  of  exhausting 
lamps  are  cheapened,  because  all  the  other  parts  of  the  lamp 
can  be  used  over  again. 

.\nother  field  for  inventors  in  incandescent  lighting  is  the 
electric  meter,*  but  to  enter  the  subject  would  lead  too  far 
for  this  article. 


National  Flectric   Lijrht   Associntion. 


The  Tnuik  Line  Association  has  granted  the  rate  of  a 
fare  and  a  third  on  the  certificate  plan  to  Washington  and  re- 
ttini  during  the  period  of  the  convention,  namely,  Feb.  27. 
2S  and  March  1.  The  various  other  passenger  associations 
have  the  matter  under  advisement,  and  will,  in  all  probabilit\ . 
render  their  decision  in  the  near  future. 


wind  Power. 


^T.  de  Nansouty  suggests  that  users  of  wind  power  might 
find  it  an  advantage  to  surround  the  "  atmospheric  tur- 
bines "  by  "itrong  towers,  for  directing  the  w  ind  by  no77le<i. 
as  w^ter  is  lead  to  a  Pclton  wheel. 


Electric  Ijiunches. 


.'\n  elrctnc  l>o.it  150  feet  long.  2>  feet  wide  and  nine  feet 
deep,  with  five  feet  draught,  and  driven  bv  twin  screws,  is  to 
be  put  on  Seneca  T>ake.  and  i«i  to  be  nerd  for  commercial 
purposes. 

*  There  ta  op  to  datp  nr>  roHnhi**  direct  rosx^ine  oi/voti-jc  m^ter  in 
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Is  Telephonic  rnduction   Electrostatic  or    Electromagnetic? 


BV   1'.   W.  DUNBAR. 

HE  almost  universal  verdict  has  been 
that  the  disturbances  on  telephonic 
lines  known  as  "  cross  talk,"  or 
"  cross  induction,"  are  due  to  the 
electrostatic  induction  of  one  circuit 
upon  another. 

Without  attempting  to  review  the 
articles  previously  published  upon 
this  suljjcct,  I  wish  to  present  the 
subject  in  the  light  of  some  experimental  results  obtained 
by  myself  some  time  ago  bearing  directly  upon  this  question, 
and  hope  that  more  competent  mathematicians  will  take  up 
the  discussion  and  settle  in  a  definite  manner  a  question 
which  may  soon  have  an  important  bearing  upon  telephonic 
transmission. 

Whatever  the  cause  of  the  effect  may  be,  there  is  little 
chance  for  a  difiference  of  opinion  concerning  the  effect 
itself.  Whenever  a  telephonic,  or  variable,  current  of  any 
nature  is  transmitted  over  one  of  a  number  of  parallel  cir- 
cuits, whether  these  circuits  be  overhead  wires  or  cable  con- 
ductors, each  of  the  remaining  circuits  will  be  disturbed  by 
an  induced  current  of  the  same  nature  as  the  disturbing  cur- 
rent. The  strength  of  this  induced  current  is  some  function 
of  the  distance  separating  the  disturbed  and  disturbing  cir- 
cviits,  and  decreases  with  an  increase  in  this  distance.  The 
distribution  of  the  current  upon  the  disturbed  circuit  is  gov- 
erned by  the  conductivity  and  capacity  of  that  circuit,  as  has 
been  so  thoroughly  pointed  out  by  Mr.  J.  J.  Carty. 

These  disturbances  can  be  decreased  and  rendered  negligi- 
ble by  making  the  algebraic  sum  of  the  distances  between 
the  disturbed  and  disturbing  wires  equal  to  zero — that  is, 
by  either  spiralling  the  two  conductors  of  each  circuit  about 
each  other,  as  is  practiced  in  cable  construction,  or  by  trans- 
posing at  definite  intervals  the  two  conductors  of  either  one 
or  both  circuits,  as  practiced  in  overhead  construction. 

This  indicates  that  the  disturbance  is  due  to  the  unsym- 
metrical  relation  of  the  two  circuits,  but  whether  it  is  caused 
by  the  electrostatic  induction  of  the  one  circuit  upon  the 
other,  due  to  the  variation  in  potential  of  the  disturbing  cir- 
cuit and  varying  with  the  specific  inductive  capacity  of  the 
dielectric,  or  whether  it  is  caused  by  the  electro-magnetic 
induction  of  the  one  circuit  upon  the  other,  due  to  the 
variation  of  the  current  in  the  disturbing  circuit  and  varving 
with  the  magnetic  inductivity  of  the  dielectric,  is  still  an 
open  question. 

As  it  is  practically  impossible  to  eliminate  the  effects  of  one 
of  these  actions  v/ithout  sensibly  affecting  the  other,  and  as  a 
vast  amount  of  experimental  work  has  been  done  in  this 
direction  with  a  conclusion  in  favor  of  the  electrostatic  ac- 
tion, I  will  only  attempt  to  show  by  data  obtained  on  actual 
telephone  lines  and  cables  the  probable  magnitude  of  the 
two  actions. 

It  is  well  known  that  the  mutual  capacity  of  the  two  sides 
of  a  circuit  is  the  effective  capacity  in  regard  to  telephonic 
or  other  alternating  current  transmission.  But  this  state- 
ment is  far  from  meaning  that  this  capacity  is  independent  of 
the  capacity  "to  ground."  A  more  accurate  .statement  of 
the  fact  would  be  that  the  effective  capacitv  is  the  series  ca- 
pacitv  "  to  ground  "  of  each  conductor,  plus  the  direct  ca- 
pacitv through  the  air  of  the  one  conductor  to  the  other. 

This  is  shown  bv  diagram  in  Fie.  i.  Fig.  2  shows  the 
relation  when  the  capacitv  of  one  of  the  conductors  is  taken 
to  eround.  the  other  wire  being  grounded  as  per  practice. 

From  this  we  see  that  the  mutual  capacitv  of  one  wire 
upon  another  must  exceed  50  per  cent,  of  either  alone  to 
"  ground,"  for  the  capacitv  of  two  similar  condensers  in 
series  is  one-half  the  capacity  of  either  alone. 


Letting  a  represent  the  capacity  to  ground  of  either  con- 
ductor alone,  and  b  the  direct  capacity  of  the  one  wire  to 

the  other,  then  in  the  first  case    the    capacity  will  he     -\-  b 

tind  in  the  second  case  <i -|- 6-     Thus    the  mutual   capacity 

b 
e.vcecds  50  percent,  of  either  alone  to  ground  ],y    . 

'    2 

Figs.  3  and  4  indicate  the  same  conditions  with  three 
wires  in  the  field,  and  in  general  when  a  represents  the 
capacity  to  ground  of  one  of  a  group  of  similar  conductors 
and  includes  the  direct,  or  air,  capacity  to  all  other  con- 
ductors .save  the  one  to  which  its  mutual  capacity  is  to  be 


f'? 


FIGS.    1.    2,    3   AND   4. 

measured,  and  b  represents  the  direct  capacity  to  this  con- 
ductor, then  the  mutual  capacity  of  these  two  con- 
ductors will  exceed  50  per  cent,  of  the  capacity  of  either  to 

ground  by  an  amount  equal  to  -.      It  is    apparent    that    an 

increase  in  the  number  of  wires  increases  the  capacity  to 
ground  and  the  mutual  capacity  correspondingly. 

Below  are  given  the  results  of  some  actual  measurements 
made  upon  existing  lines  representing  the  present  develop- 
ment of  telephonic  line  construction. 

The  capacities  were  taken  with  all  other  wires  grounded 
and  with  the  customary  ten  seconds  electrification.  The 
needle  was  heavy  enough  to  secure  the  full  discharge. 

The  wires  were  No.  12  (X.  B.  S.  G.),  and  their  relative 
positions  are  shov/n  by  Fig.  5. 

The  results  are  given  in  groups  of  two,  for  transpositions 


FIGS.    5   AND    6. 

A\ere  present,  and  the  results  for  each  individual  wire  were 
really  the  mean  values  of  two. 

TABLE    I. 


No.  of 
Wire. 

Capacity  in  mtds.  per  mile. 

One  Wiie    .-ilone    o    One  wire  to  its  mate 

ground.                       (mutual  cap.) 
All  otiiersjirouiided.    AM  others  ajroundcd. 

Excess  of  muluai 

capacity  over 
Sopr.ct.  ofcap.togr. 

Ditto  in 
per  cent. 

I 

3 

■( 

6 

7 

8 

0 

10 

0.0137 
.0152 
.0154 
.0145 
.0136 

.00840 

.OOS55 
.OOS35 
.00855 

.00S50 

.00155 
.00005 
.00065 
.00130 
.00170 

II. 
6. 

4- 

0. 

'3- 

Aver.nge. 

•  014S 

.00S47 

.00123 

8.5 

The  above  results  are  tiie  mean  results  obtained  on  two 
sections  of  line  43.5  and  75  miles  in  length. 

Table  II.  gives  the  observed  values  of  tlie  mutual  capacity 
of  two  wires  not  necessarily  mates,  and  upon  the  section  43.5 
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miles  in  length.     As  before  the  results  are  the  mean  values 
of  each  group  of  two: 


TABLE  II. 


Mo.  of 
wire. 


I  on  a 
f  on  3 
f  on  5 
•  on  7 
t  on  lo 


Mutual  capacity  In  mfds.  per  piece  (43.5  m.) 


Mutual  capacity.      fe^'?' 
All  other,  grounded,  rfff^^,:.  ,,  ,  . 


1. 


0-37S 
.3J< 
■V9 
.31a 

•»97 


.001 


DlMo  in 
per  cent. 


I. 

1.6 


These  results  indicate  a  marked  increase  in  the  capacity'  to 
•ground  as  \vc  approach  the  centre  of  the  cross-arm,  and  a 
marked  decrease  in  the  i-.xcess  of  the  mutual  capacity  over 
50  per  cent,  of  the  capacity  to  groimd,  by  the  same  chantje. 

The  increase  in  the  capacity  to  ground  of  the  wires  as  they 
apr)roach  the  centre  of  the  arm  may  be  partially  explained 
by  their  closer  proximity  to  the  pole  and  to  their  more  cen- 
tral position  in  reference  to  the  other  wires.  But  this  ex- 
plains in  no  degree  the  decrease  in  the  excess  of  the  mutual 
capacity  of  one  wire  to  its  mate.  The  increased  separation 
of  5  and  6  (18")  would  account  for  a  small  portion  of  this 
decrease  on  those  particular  wires.  But  we  should  naturallv 
expect  the  value  of  the  excess  over  50  per  cent,  to  remain 


ca- 


constant  and  equal  to"'    "(one-half  of    the    direct    air 

pacity  of  one  wire  to  its  mate). 

Thi<;  value  of  h  may  be  approximately  calculated  from  the 
formula 

^=f^,[' -■/.(;.;+ ^3+     1 

where  /=  distance  in  centimetres  and  /?,  and  R,  the  radia 

of  curvature  in  centimetres:  in  this  case  equal  and  of  op- 

•.      •        .%  rr  o.2f>  ~    ^   ,, 

positc  sign,  thence  c  = =  .0022  K.  S.  I',  per  centi- 

4  T  30  ' 

metre.  i^r-^ 

Reducing  to  microfarads  per  mile  wo  have 
.0022  y(  in*  \  \o' Y^  xf>\,noo  •       ,       , 
f  28  8  y  io*V             -  =  .0043  microfarads  per  mile. 

nnd       a=  .00022  microfarads,    a    vahio    but  ono-fbird   the 

lowest  value  obtained  experimentally. 

We  mnv  nUn  rrndilv  calculate  the  approximate  increase  in 
rapacity  dtie  to  the  influence  of  the  wires  themselves. 

Tlm^  calling  tlie  capacity  of  a  Ireelv  stispended  wire  di- 
tant   from   all   other  wires  n.  we  have  for  the  capacity  to 
ground  of 

I,  2,  0  or  10  (^-}-3.2  h)—-(a-\-.oo\;{())  microfarads  pet   mile. 

3,  4,  7  or    S  (/1 4-4. 1  h)=:(/i  [-  .00 \'.(i)  microfarads  per  mile. 

5  or    fi  (tf4-4.o  h)=(a-\-  .on}"^^)  microfarads  per  mile. 

Tills  onlv  accounts  fi->r  a  small  fr«v*tinr,i  rf  the  increase  in 

capacitv.  as  we  approach  the  centre  of  the  arm 

The  capacitv  of  a  freelv  «;ti«spended  wire  at  a  di'^tance  of  /; 
ccntimetrrs  above  the  earth  i<;  given  bv 

I 
2    log   4  /» 
d 
where  d  !•*  the  diamelrr  of   the    wire    in    cenliinetrcs.      For 
the  particular  case  tinder  iliscussion 

T"  a  =  .0^22  K,  S.  V.  prr  centimetre. 

2  loi^  ,^'>'>'* 

Tvedticlng  to  tuicrofarad«»  i>cr  nv!< 
.osaav  to*x  lo'x  i<Si.t>- 


therefore,  neglecting  the  effect  of  the  cross-arms  and  poles, 
we  should  expect  a  capacity 

for  I,  2,  9  or  10  of  .0116  microfarads  per  mile, 
for  3,  4,  7  or  8  of  .0120  microfarads  per  mile, 
for  5  or    6  of  .0119  microfarads  per  mile, 

the  discrepancy  is 

for  J,  2  9  or  10  .0020  microfarads  per  mile, 
for  3,  4,  7  or  8  .002S  microfarads  per  mile, 
for  5  or    6  .0035  microfarads  per  mile. 

The  value  of  .0035  is  certainly  a  reasonable  value  for  the 
effect  of  the  poles  and  cross-arms,  but  it  is  scarcely  conceiv- 
able that  this  value  should  decrease  to  .0020  by  approaching 
the  end  of  the  cross-arm;  for  if  the  effect  were  due  entirely 
to  the  pole  the  capacity  would  only  be  reduced  to  about 
.0025  by  this  change  in  position,  while  we  know  from  the 
constant  and  controlling  position  of  the  cross-arm  that  the 
decrease  will  be  far  less  than  that  amount. 

Tliere  is  but  one  obvious  explanation  of  this  discrepancy 
and  it  also  explains  the  unexpectedly  large  variation  in  the 
excess  of  the  mutual  capacity  over  50  per  cent. 

It  has  many  times  been  noticed  that  a  uniform  time  of 
electrification  on  a  line  wire  is  fully  as  important  as  in  a 
cable,  despite  the  negligible  absorption  by  the  dielectric 
Cair).  A  reasonable  explanation  may  be  advanced  when  we 
consider  the  "  bound  "  charges  on  the  poles  and  cross-arms. 

Owing  to  the  comparatively  high  resistance  of  the  arms, 
this  charge  accumulates  slowly,  and  is  especially  noticeable 
on  dry  cold  days,  such  as  prevailed  at  the  date  of  the  tests. 
For  the  same  reason,  the  discharge  will  be  retarded,  owing 
to  the  comparatively  slow  disappearance  of  the  bound 
charges  on  the  arms.  This  would  cause  an  indicated  ca- 
liacity  less  than  the  true  capacity,  and  tJie  effect  would 
be  greater  as  the  tested  wire  approached  the  ends  of  the 
cross-arm.  •    1    1    » 

The  insulation  of  the  wires  themselves  frequently  exhibit 
this  fact,  and  Table  TIT.  gives  the  measured  insulation  of 
these  same  ^vi^es  on  one  of  the  dates  of  test. 


TABLE   ITL 


rXo.  of  wire. 


10 


Insulation  in  mcf^hms  per  mile. 


540 
360 

4M 

43» 
STO 


(i8.8  +  io'V 


=  .01 L  2  :  microtarad.'»per  mile; 


The  error  introduced  by  this  partially  insulated  bound 
charge  will  not  appear,  or  rather  will  be  present  to  a  vastly 
reduced  extent,  when  the  inutual  capaf'ity  of  one  wire  to  its 
mate  is  measured;  for  in  this  case  the  bound  charges  are 
separated  by  a  few  inches  only  and  readily  recombine,  while 
before  they  had  to  traverse  a  length  of  cross-arm  var^-ing 
from  5  feet  for  the  end  wires,  where  the  error  is  a  maximum, 
to  a  few  inches  on  5  and  6,  where  the  error  is  a  minimum. 
The  pole  itself  probably  causes  but  little  error. 

We  should  then  expect  th.at  the  values  of  the  mutual 
capacities  of  one  wire  on  its  mate  wotdd  remain  practicallv 
coii<;tant,  increa«.ing  slightly  toward  the  centre  of  the  arm. 
•lue  to  the  more  central  position  of  the  wires,  and  decreasinj^ 
again  on  reaching  5  and  6.  owing  to  increased  separation. 

On  examination  of  the  actual  values  secured.  Table  1. 
vhows  a  remarkably  close  agreetnent  to  the<;e  values.  When, 
however,  we  separate  the  wires  whose  nuitual  capacitv  is  to 
l>e  meastjrrd.  as  in  Tabic  TT.,  we  see  that  the  effect  of  the 
separation  of  the  hotmd  charges  again  appears,  and  the  ap- 
parent mutual  capacity'  decreases  slowly  \nth  an  increasing 
separation. 

(To  b«  continued.) 
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Laboratory  Notes — XIV. 


BY     LIKUT.     F.    JARVIS    J'AriKN. 


APPLICATIONS   OF   MULTIPHASE   AND   MULTIFREQUENCY 

CURRENTS. 

JME  reference  has  already  been  made 
to  what  was  termed  "niuUifrcquency 
currents"  for  sake  of  a  proper  des- 
ignation. They  wiU  be  referred  to 
ui  general  terms  as  independent 
currents  in  the  same  magnetic  sys- 
tem, having  different  frequencies  or 
time  periods.  As  will  be  seen  later 
on,  they  are  not  without  some  prac- 
tical application,  and  as  a  study  of  the 
action  of  such  currents  is  best  made  by  a  simple  system  of 
graphical  analysis,  they  will  be  considered  as  a  sort  of  sequel 
to  a  brief  but  similar  treatment  of  the  action  of  multiphase 
currents,  which  will  serve  to  familiarize  the  reader  with  the 
method  as  well  as  to  bring  out  the  salient  features  of  nmlti- 
phase  current  applications  and  the  peculiar  effect  of  such 
currents  when  applied  to  a  single  magnetic  system. 

Were  it  not  for  tiie  rotary  field  effect,  so  called,  there 
would  probably  be  little  practical  use  for  multipliase  cur- 
rents— but  the  rotary  field  effect  makes  a  beautiful  motor 
system  possible,  that  not  only  dispenses  with  commutators 
and  brushes,  but  also  one  that  requires  no  current  in  the 
moving  part  of  the  machine,  and  as  such  takes  a  long  step,  at 
least  so  far  as  the  theory  of  the  matter  is  concerned,  in  ad- 
vance of  direct  current  machines,  with  the  difficulties  of  which 
we  are  all  so  familiar.  By  the  term  multiphase  currents  we 
understand,  in  general  terms,  two  or  more  single  alternating 
currents  having  different  instantaneous  current  values,  but 
the  same  period,  that  is,  their  successive  impulses  have 
the  same  duration  but  they  do  not  begin  and  end  at  the 
same  instant,  one  starting  a  plus  impulse,  say  just  about  as 
the  plus  impulse  of  the  other  has  attained  a  maximum 
value,  and  is  beginning  to  decline  in  strength.  It  is  this 
shifting  of  the  effect  of  one  behind  the  other  that  determines 
the  phase  difference  and  gives  occasion  for  the  name  nmlti- 
phase  currents — both  are  separate  independent  alternating 
currents  of  the  simplest  form  and  are  in  no  wise  different 
from  single  alternating  currents  except  in  their  com  • 
bined  eft'ect,  or  the  resultant  effect  of  the  two  operating  to 
gether  in  the  same  magnetic  system.  They  are  referred  to  as 
biphase  currents  when  there  are  only  two  separate  currents, 
and  as  triphase  currents  when  there  are  three  used  simul- 
taneously. More  than  three  such  currents  have  been  used 
with  a  view  to  determining  their  effect  as  a  further  applica- 
tion of  multiphase  working,  but  these  applications  have  been 
very  limited,  and  have  served  as  much  as  anything  to  show 
that  biphase  or  triphase  currents  can  produce  as  efficient  re- 
sults as  would  be  derivable  from  the  use  of  many  more.  It 
will  therefore  serve  the  purpose  here  to  consider  the  first 
mentioned  only. 

In  Fig.  32  are  shown  the  curves  of  two  separate  alternate 
currents  assumed  for  convenience  to  follow  a  sine  function. 
These  curves  serve  no  other  purpose  than  to  represent  the 
instantaneous  values  of  the  E.  M.  F.  of  both  at  any  particula  ■ 
instant  of  time  with  reference  to  each  other.  The  line 
/(,  4  is  merely  a  line  of  reference,  which  is  taken  to  repre- 
sent a  certain  time  interval,  during  which,  as  is  evident  from 
the  figure,  one  complete  wave  and  a  quaiter  of  the  current 
represented  by  the  curve  h  h  takes  place.  Inasmuch,  how- 
ever, as  both  currents  have  the  same  time  period  continu- 
ously, we  find  that  a  wave  and  a  quarter  of  the  current 
has  likewise  taken  place  in  the  same  time  inten^al,  the  only 
difference  between  the  two  currents  represented  by  the  two 
full  curves  Ji  h  and  v  v  of  the  figure  being  that  the  maxima 
and  minima  values  of  the  tv^^o  currents  do  not  occur  at  the 


same  instant  of  time,  but  these  values  are  displaced  by  a  cer- 
tain auKjunt  with  respect  to  each  other,  and  this  amount  of 
displacement,  great  or  small,  determines  the  phase  difference 
between  the  two  currents.  In  the  diagram  the  curve,  or 
current,  /t  h,  is  at  a  maxinmm  value  when  the  other  is  zero 
and  conversely,  having  the  same  time  period  continuously, 
they  must  preserve  this  relation  whether  the  machine  gener- 
ating both  goes  fast  or  slow. 

Two  separate  alternating  currents  having  this  relation  are 
commonly  called  biphase  currents,  and  are  strictly  biphase 
currents  in  quadrature,  for  they  might  have  some  other  de- 
gree of  displacement,  and  they  would  still  be  biphase  cur- 
rents, but  not  necessarily  in  quadrature,  or  having  ninety  de- 
grees phase  difference. 

As  the  degree  of  phase  difference  has  much  to  do  widi  re- 
sults, this  point  of  two  currents  being  in  quadrature,  or  hav- 
ing ninety  degrees  phase  difference,  will  bear  a  little  further 
elucidation. 

Consider  for  a  moment  how  such  a  single  alternating  cur- 
rent as  that  indicated  by  the  curve  h  h  would  be  produced 
in  the  simplest  v/ay.  Any  closed  coil,  or  coil  connected 
through  two  ring  contacts  to  an  external  closed  circuit,  would 
give  two  pulsations  of  current,  one  positive  and  one  nega- 
tive, during  a  single  revalution  when  revolved  in  a  single  or 
two-pole  field.  Thus,  .starting  at  the  position  where  the  field 
lias  zero  induction  effect  upon  the  moving  coil,  we  should 
have  an  increasing  and  subsequently  decreasing  E.  M.  F., 
and  current  in  the  coil  during  a  half  revolution  thereof,  all  in 
one  direction  and  corresponding  to  the  time  elapsed  during 
one-half  a  revolution,  all  this  E.  M.  F.,  or  current,  be- 
ing in  one  direction.     In  the  succeeding  half  revolution  the 


FIG.     32. 

same  thing  would  be  repeated  with  the  only  difference  that 
the  E.  AL  F.,  or  current,  would  be  in  tlie  opposite  direction; 
the  curve  representing  this  eff'ect  during  the  inter\-al  of  time 
elapsed  is,  therefore,  drawn  below  the  time  line,  or  zero 
line,  simply  to  rfepresent  the  reverse  direction  of  current  ffow. 
Whether  the  curve  representing  the  current  in  such  a  simple 
case  is  a  true  sine  curve  or  not,  is  immaterial,  dependmg,  as 
it  does,  upon  certain  relations  of  field  and  coil,  it  is  so  repre- 
sented for  convenience  and  in  such  form  answers  the  pur- 
pose of  this  explanation.  The  simplest  way  tlien  to  obtain 
such  a  current  is  to  revolve,  say,  an  ordinary  Siemens  arma- 
ture, the  terminals  of  which  £.e  connected  tlirough  two  rings 
to  a  closed  external  circuit,  in  a  single,  or  two-pole,  mag- 
netic field  of  constant  strength. 

If,  now,  there  were  another  coil  identical  with  the  first  in 
every  respect,  but  wound  in  a  plane  at  right  angles  to  tlie 
first  and  connected  through  a  separate  pair  of  rings  to  a 
separate  closed  external  circuit,  then  this  last  coil  would  yield 
an  E.  M.  F.,  or  current,  indicated  by  die  second  cur\'e,  v  v, 
while  the  first  was  giving  that  indicated  by  h  h,  and  these 
two  currents  would  be  properly  described  as  biphase  cur- 
rents in  quadrature ;  but  if  the  two  coils  were  not  placed  in 
planes  at  right  angles  to  each  other,  their  respective  currents 
would  not  be  in  quadrature,  and  would  have  some  other 
phase  difference,  depending  on  the  angle  of  divergence  be- 
tween the  planes  of  their  windings;  thus  we  may  have  bi- 
phase currents  of  any  degree  of  phase  difference. 
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.^u  lar  as  biphase  current  working  i:>  concerned,  it  will  be 
seen  from  the  anals^is  given  that  two  currents  of  different 
phase  cannot  give  the  highest  results,  unless  they  have  thi> 
exact  difference  of  phase  and  all  biphase  machines  are  con- 
structed with  this  end  in  view. 

As  before  stated,  these  two  currents,  until  combined  some- 
where for  a  particular  magnetic  efifect,  are  as  separate  and 
distinct  as  if  they  belonged  to  different  sources  of  suppl\, 
and  their  effect  in  a  single  magnetic  system  is  easiest  con- 
sidered by  so  viewing  them.  In  Fig.  33  an  iron  ring  is  shown 
wound  with  two  independent  windings,  b  b  and  c  c,  each 
occupying  a  pair  of  opposite  quadrants  of  the  ring.  Suj)- 
pose  now  the  alternating  current  indicated  by  the  curve  //  h 
is  introduced  into  this  winding,  it  would  produce  a  fluctuat- 
ing polarity  on  the  line  A'  A'  of  the  ring;  first,  say  north 
polarity  at  the  left  and  south  to  the  right,  this  polarity  first 
increasing  to  a  maxiiimm  and  then  declining  it  would  be  an 
instant  zero  in  value;  then  wc  should  fm<l  a  sf)uth  pole  at  the 
lefi   and    north   tm   the  right,  which   wouM   go   through  a 
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bUiiilar  rise  and  vicc.ine  1..  ...iin..  i  n.ii  inia  Ljcic  would  be 
icpeaieU  a»  long  as  liie  cuireni  waa  auppuea  lu  luis 
con.  11  bucn  a  current  were  suppneu  10  me  oinei" 
coil  t  (.  oi  me  ring  precisely  me  bame  imng  wouia  ukc 
place,  wnn  one  cvccynon,  mc  poiaiiiy  uouivi  oe  lounu  on 
mc  vertical  Ime  i  i,  msteaii  ui  on  X  a,  a.->  ocuy.e.  Ii 
llie  ciirrciii  ////,  v,i  aii^  suigie  current,  were  suppueU  at  the 
same  tune  to  boiii  cons  tne^  woulU  combine  as  one  to  pio- 
uuce  polarity  on  lines  iniuway  between  tne  veaicai  ana  uori- 
itunlai  lines  X  X  and  1  1  uepenuing  upon  tneir  relative 
strengihj,.  ii,  however,  one  ol  these  windings,  say  b  b, 
were  given  111  tlie  current  indicated  by  tlie  curve  li  h,  wlule 
the  oiner,  c  C,  was  at  the  same  time  given,  the  current  in- 
dicated by  the  curve  v  v  we  siiouiU  lina  a  new  and  very  dif- 
leieiit  eliecl,  tor  inasinucli  as  one  current  is  zero,  while  the 
other  is  a  ma.xnmim,  then  evidently,  wnile  cinicni  /*  //,  in 
the  winding  h  b,  was  at  its  .strongest  that  in  the  other  wind- 
ing w«»uld  ue  zero,  and  so  have  no  ciTecl,  hence,  for  tlie  in- 
stant, the  polarit)  due  to  h  li,  acting  in  b  b,  would  be  at  it> 
strongest,  and  on  the  line  A*  A',  correspondingly;  a  little  later 
the  current  v  v  being  at  a  ma.Minum  and  /»  h  zero,  the 
polarity  would  be  on  i  i\  the  vertical  «liameler,  and  at  its 
strongest  in  this  direction. 

At  all  other  limes  between  these  two  there  would  be  a 
ptdarily  resulting  from  the  combined  action  of  the  two  cur- 
rents lying  on  some  line  '  m  A'  A'  an«l  i*  )',  and  hav- 
ing, as  we  shall  sec,  the  -...,,,  trength  as  before,  but  a  dif 
lercnt  position,  and  this  position  of  the  polar  lines  shifts  or 
changes,  from  second  to  second,  to  all  different  positions 
around  the  circle,  as  the  two  currents,  acting  simultaneously, 
\ary  in  relative  strength.  It  is  the  law  of  relative  change 
tMily  that  keeps  the  rc-ult  a  constant,  and  it  is  only  strictly 
true  when  several  conditions  arc  fulfilled,  namely,  the  t\v«. 
currents  nnist  be  exactly  in  (luadraturc.  or  be  exactly  90  de- 
grees displaced— they  must  have  the  same  maximum 
strenglh  and  they  must  he  sine-curve  currents,  or  currents 


that  \ai^  ua  iiie  sine  ui  lue  angle  of  displacement  of  the  coil 
lioni  the  zero  position,  the  speed  or  revolution  ul  tlie  coii  be- 
ing of  course  assumed  constant.  \\  hen  all  tliese  conditions 
are  fultilled,  and  it  is  not  ditncult  to  have  them  practically 
met,  we  obtain  in  tne  ring  as  a  resultant  effect  of  the  two  cur- 
rents acting  simultaneously  a  true  revolving  tield — that  is,  a 
polarity,  the  intensity  or  strength  of  which  remains  prac- 
tically constant,  while  its  direction  is  constanth  changing 
from  point  to  point  around  the  entire  circumference  ot  the 
ring  once  during  each  complete  wave  of  die  current  or  revo- 
lution of  the  generating  aniiature  tliat  gives  tlie  two  cur- 
rents. 

This   will   be   understood   from   Fig.   34,   in   conjunction 
w  ith  Fig.  32.     In  the  latter  the  curves  being  sine  curves  tlie  or- 
iliiiates  Ij,   R^,  t^,  /<!„   etc.,  indicating  the  values  at  the  par- 
ticular moments  of  tlie  curve  t  v,    are  proportional  to  and 
may  be  regarded  as  the  sines  of  the  angles  ol  displacement  of 
ilie  coil  giving  this  current       Likewise  any  ordinate  of  the 
curve  A  A    is  tlie  sine  of  the  angle  of  displacement  from  the 
zero  position  of  this  armature.     LJut  we  have  assumed  tliat 
the  coils  are  always  90  degrees  apart  by  the  construction  of 
the  apparatus  and  remembering  that  the  sine  of  one  of  these 
angles,  say  that  made  by  the  armature  giving  the  curve  h  h, 
is  the  same  as  the  cosine  of  an  angle  of  90  degrees  less  tlian 
that  angle,  it  is  plain  that  the  two  values  of  the  curves  at  any 
instant  can  be  represented  properly  by  the  sine  and  cosine  of 
the  same  angle.       This    principle    is    applied    in    Fig.  34. 
1  hus  at  the  same  instant    /,  both    cur\  es   h  h  and  v  v  have 
the  same  ordinates/.  A',  ,   which  means  that  the  polarities  are 
equally  strong  on  both  the  axes  A' A'    and  Y  1',    vertical  and 
horizontal.     The  distances  O  J/,    and  (J  iV^     are,  therefore, 
laid  off  on  these  co-ordinates,  each  equal  to    L  R^.       Facli 
of  these  forces  is  acting  independently  in  these  two  directions 
and  with  the  intensities  shown  by  the  lengths  of  the  lines 
laid  off,  and  we  know  by  the  principle  of  the  parallelogram  of 
forces   that  their  resultant  effect  is  the  diagonal  of  the  par- 
allelogram   (>  R    (lig.  34),  which  must  always  extend  from 
the  centre  to  the  circumference  of  the  circle  as  long  as 
i)  J/,    and  O  Aj     are  respectively  the  sine  and  cosine  of  the 
same  angle,  an  assumed  condition.     It  is  simply  another  way 
of  stating  that  as  the  force  or  polarity  in  the  direction     O  X 
decreases,  that  in  the  direction    O   V  increases  always  by  a 
corresi)onding  amount,  so  that  the  resultant     O  R^    of  the 
two  in  any  position  is  always  the  same.     Thus,  if  we  plot 
the  relative  values  of  the  line  A^j  (Fig.  32),  remembering  that 
they  arc  both  negative,  we  get  the  values    (>  -l/j  and   O  A, 
(Fig.  34),  the  resultant  of  which  is  O  /?,.   the  same  as  before: 
and  so  we  shall  find  this  value  or  resultant  polarity  constant 
all  the  time  under  the  assumed  conditions,  the  relatively 
changing  currents  have  in  fact  no  other  effect  than  to  shift 
the  direction  of  the  resultant    O    R    from  point  to  point 
around  the  circle,  once  f<^r  each  complete  period  of  current. 
This  is  what  is  known  as  the  rotary  field  effect,  and  is  in 
fact  the  same  as  if  by  some  extraneous  means  we  caused  a 
north  and  south  polar  line  to  swing  with  a  uniform  motion 
around  the  circle  or  ring  upon  which  two  windings  supplied 
with  such  currents  arc  placed. 


Manchester  Ship  Canal. 


Tlie  whole  3^  I-2  miles  of  the  Manchester  Ship  Canal,  it  is 
sai«l.  will  he  -  cd  quite  as  readily  at  night  as  by  day.  by 

the  aid  of  ek\  i.  .v  .ight 


London  vs.  New  York. 


Aocordin;^  t«>  a   I.<->ndon  ."  .'rnry.  it  is  stated  as  a 

fact  that  one  electric  lighting  ,,,,  ..;iy  in  Xew  York  supplies 

current  to  more  incandescent  lamps  than  are  in  use  in  the 
whole  of  I.^ndon. 


.IaNUAHY    20,    18H4. 
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A   New   Method  of  Preventing  Heat  Radiation.— II. 


P 


l!\    K.    A.   KILSSHNDKN. 

(JW  efficient  this  means  of  checking- 
radiation  is  may  be  seen  iicjm  a  com- 
parison of  curves  3  and  4.  In  tiiese 
experiments  we  see  that  by  simply 
surrounding"  the  heated  box  witli 
anotlier  one,  but  1-4  of  an  inch  from 
it,  we  have  checked  radiation  to  an 
extent  which  could  only  be  accom- 
plished by  covering  it  with  a  layer  of 
asbestos  one  and  one-quarter  inches 
thick.  The  ratios  between  the  reia- 
__  tive  etticiencies  would  have  been  still 

greater  had  the  inner  box  been  blackened. 

Placing  the  outer  box  has  cut  down  the  radiation  about  60 
per  cent.,  instead  of  ilie  tiieoretical  over  00  per  cent.  How 
much  of  this  effect  is  due  to  the  insulation  of  the 
air  we  do  not  know.  The  insulating  power  of  the  air 
is  great  when  absolutely  prevented  from  moving;  according 
to  calculations  made  by  Lord  Kayleigh,  based  on  the  value 
f(jr  its  coethcient  of  viscosity,  its  impartivity  is  .000054.  In 
practice,  however,  tests  give  much  larger  results,  probably  on 
account  of  the  impossibility  of  keeping  down  diffusion. 
From  the  experiments  of  Professor  Ordway,  of  the  Mass. 
inst.  of  Tech.,  the  value  obtained  in  actual  experiment  is 
.0008  (in  calories).  If  we  accept  this  value  (and  the  experi- 
ments seem  to  have  been  made  with  great  care)  of  the  total 
increase  of  moratance  found  on  placing  the  second  box  about 
the  first,  only  about  5  per  cent,  can  be  due  to  the  resistance 
of  the  air,  and  the  theory  may  possibly  be  correct.  What 
ever  the  reason  of  the  increase  of  the  resistance  to  the  pas- 
sage of  heat,  the  results  show  that  it  is  very  decided,  and  that 
space  for  space  it  is  much  more  effective  than  any  othei 
method  known.  In  addition  it  has  the  advantage  that  the 
specihc  heat  of  such  a  system  is  very  low,  which  is  not  the 
case  when  insulating  materials  are  used.  In  the  latter  case 
some  time  elapses  before  the  asbestos  or  magnesia  coating 
is  warmed  up,  and  attains  its  steady  temperature,  and  the 
amount  of  heat  necessary  to  do  this  is  wasted.  This  be- 
comes important  when,  as  in  electrical  cooking,  the  use  of 
the  apparatus  is  only  economical  on  the  condition  that  it  is 
only  in  use  for  the  actual  time  necessary  to  perform  the 
operation  required.  In  the  case  of  the  system  of  polished 
surfaces,  no  large  amount  is  required  to  give  the  steady 
temperature,  which  is  attained  almost  innnediately. 

In  view  of  the  great  advantages  to  be  obtained  in  check- 
ing losses  from  radiation,  it  is  hoped  that  this  method  may 
be  of  practical  use,  not  only  in  electrical  work,  but  also  in 
refrigerating  work. 

The  advantage  of  using  polished  surfaces  may  be  seen 
in  another  way,  which  does  not  depend  upon  any  doubtful 
theory.  The  emissivity  of  a  substance  is  defined  as  the 
number  of  calories  lost  per  second  per  square  centimetre  per 
degree  centigrade  of  difference  between  the  surface  and  the 
air.  Its  value  for  ordinary  temperatures  in  dry  air  is  about 
.0001  for  a  surface  which  is  blackened  inside  but  polished 
outside.  The  impartivity  of  asbestos,  as  given  by  reduction 
from  Prof.  Ordway's  experiments,  is  about  .0008,  i.  e.,  a 
cube  one  centimetre  side  will  transmit  .0008  calories  of  heat 
per  second  when  the  difference  of  temperature  between  its 
faces  is  one  degree  centigrade. 

If  we  have  a  layer  of  asbestos  adjoining  and  touching  a 
polished  surface,  and  a  source  of  heat  on  that  side  of  the 
asbestos  which  is  furthest  away  from  the  polished  surface, 
we  have  the  equation 

.oo8-^/Xj:=.oooi  Xjk, 
where   /  is    the    thickness    of    the    layer    of   asbestos,    x  is 
the  difference  of  temperature  between  the  sides  of  the  as- 


bestos, and  y  the  difference  of  temperature  between  the  pol- 
ished surface  and  the  air.  In  order  that  the  drop  of  heat 
i'Mttiitiahly  may  be  the  same  across  the  a.->bestos  as  across 
the  polished  surface,  we  see  that  the  asbestos  must  be  8 
centimetres  thick,  or,  in  other  words,  that  the  thickness  of 
8  centimetres  is  required  to  produce  the  same  effect  as  one 
polished  surface. 

Below  is  a  table  of  emissivities  drawn  from  the  results  of 
the  experiments  described  above,  and  also  a  list  of  the  im- 
partivities  of  a  few  substances  reduced  from  Prof.  Ordway's 
results.  All  are  expressed  in  calories,  centimetres  and  sec- 
onds, with  the  exception  of  curves  i,  2  and  3,  which  are  in 
watts  and  centimetres.  It  is  believed  that  curves  i,  2  and  3 
are  quite  accurate,  on  account  of  the  size  of  the  surfaces 
taken,  i.  e.,  six  square  feet,  and  on  account  of  the  accuracy  of 
the  methods  used. 

TABLE  OF   HEAT  CONDUCTIVITIES. 

Calculated  from  Prof.  Ordway's  Results. 

Loose    wool    About  .00015 


Hair    felt    

Loose  lampblack    

Carbonate    of    magnesia 

Fine  asbestos  

Air    

Sand     

Best    slag   wool    

Paper     

Asbestos  paper  wound  tight 


.00017 

.00016 

.00022 

.0002$ 

.0008 

.0010 

.00022 

.00025 

.00035 


Curve  I  represents  the  variation  of  emissivity  (in  watts) 
with  temperature,  of  tin  polished  inside  and  out.  Curve  2, 
the  same  for  tin  polished  on  the  outside  and  coated  with 
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lampblack  on  the  inside.  Curve  3,  for  tin  coated  both  in- 
side and  out  with  lampblack.  (The  word  tin  is  used  in  its 
commercial  sense,  as  meaning  tinned  iron.) 

Curves  5  and  6  are  taken  for  comparison  from  Everett's 
C.  G.  S.  units  and  physical  constants,  as  representing  Macfar- 
lane's  results  for  the  emissivity,  in  calories,  of  polished  and 
blackened  copper.  The  equation  given  in  the  book  re- 
ferred to  is  evidently  wrong,  and  is  a  horrible  example  of 
the  effect  of  fitting  equations  to  cua^es  without  taking  into 
account  what  the  general  character  of  the  curve  must  be. 
It  makes  the  emissivity  zero  somewhere  about  200  degrees 
C.  In  the  later  experiments  by  Dr.  Bottomly,  made  willi 
the  same  apparatus,  the  results  give  a  curve  of  the  same 
general  shape  as  Nos.  i,  2,  and  3.     The  curve  obtained  for 
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the  blackened  copper  ball  is  given  in  curve  6.  It  will  be 
iiotol  lliat  It  goe:>  up  rallier  steeply,  from  wliic!)  one  uoul<l 
suspect  an  undue  amount  of  convection. 

lliesc  results  arc  only  calculated  approximately.  In  con- 
clusion 1  would  express  my  thanks  to  Messrs.  Keiper  and 
I'islicr  for  tlie  trouble  taken  in  performing  the  experiments 
and  ill  Ubulating  the  results. 


kope    Driving. — \  I. 


i;v  |.  J.  H..\nn  K. 
liL  bulijcct  of  rope  driving  may  prop- 
erly be  placed  under  two  heads,  ac- 
cording to  the  nature  of  the  material 
composing  the  ropes — whether  fibrous 
or  iiietalhc.  \\  ith  few  exceptions  me- 
tallic or  wire  ropes  arc  useil  almost  ex- 
clusively iiu  long  distance  or  telo- 
dynaimc  traiisnussion,  winle  tibrous 
io|jes  are  employed  for  uitermediate  and  comparaUvely  short 
drives.  Among  the  materials  used  in  this  niclhod  of  power 
IraubUiission  we  find  manilla  rope  m  much  favor  m  this 
ojuntry,  as  well  as  in  Great  Britain  and  Germany. 

in  maiiy  cases  ropes  of  cotton  are  also  psed,  as  tliey  are 
generally  softer  and  more  pliable  than  the  ordinary  mainlla 
r«»pes,  thus  allowing  smaller  pulleys  to  be  used  with  less  in- 
jury to  the  fibres.  In  fact,  cotton  ropes  of  small  diameter 
have  been  used  for  years  in  cotton  machinery  bandings  over 
pulleys  and  under  conditions  which  would  wear  out  a  manilla 
rope  in  one-third  the  time.  There  is  also  an  advantage,  in 
that  there  is  less  internal  chafing  and  wear  when  the  rope  is 
bent  over  a  pulley,  on  account  of  the  smoothness  of  the 
fibres  and  the  great  elasticity  of  the  yarns. 

The  fibre  of  cotton  is  in  itself  a  single  cell,  or  hair,  which 
grows  on  the  coat  of  Uie  seed  and  is  thus  a  unit.  These 
hbies  are  divided  into  two  classes,  constituting  what  is  know n 
as  the  short  and  long  stapled  varieties,  in  which  the  length 
varies  from  3-8  inch  to  l  3-4  inches.  The  unit  cell,  when 
attached  to  the  seed  in  the  plant,  is  in  tlie  form  of  an  elon- 
•<d  cylinder,  but  when  dried  and  separated  from  the  plant 
I  lie  walls  of  the  cells  collapse;  the  flattening  of  tlie  cells  is 
n(Jt  uniform  n(jr  contiimous  in  a  straight  line,  and  as  a  re- 
sult the  fibre  assumes  the  appearance  of  a  twisted  ribbon  of 
numerous  convolutions,  somewhat  resembling  a  corkscrew. 
The  shape  of  the  fibre  is  thus  well  adapted  to  the  work  of 
being  twisted  into  yarns  and  on  account  of  each  fibre  being 
a  unit  its  surface  is  comparatively  smooth;  the  structure  of 
the  fibre  permits  considerable  elongation,  and  especially  in 
the  long  stapled  varieties,  the  natural  wax  on  its  outer  sur- 
face acts  as  a  lubricant  and  permits  a  freedom  of  motion  be- 
tween the  unit  fibres  without  undue  wear. 

Thus  it  will  be  seen  that  cotton  ropes  arc  particularly  well 
adapted  to  the  transmission  of  pi.'wer,  in  which  the  rope  is 
constantly  undergoing  a  varying  strain,  and  is  subjected  to 
much  flexion.  The  strength  of  cotton  rojHrs  is,  however,  ex- 
tremely small,*  and  although  the  weight  is  about  one-third 
less  than  manilla  the  actual  first  cost  is  from  50  to  75  per 
cent,  greater  than  f*»r  the  latter.  The  wxirking  strength  of 
cotton  transmission  rope  may  be  taken  higher,  in  projjortion 
to  its  ultimate  strength,  than  is  used  with  manilla,  (or  the 
latter  is  weakened  by  the  grease  with  which  it  is  lubricatctl, 

and,  morc<ncr,  a  larger  factor  w"  *  '  -    ''  -wed  for  w 

account  of  the  character  of  the  1  re.  which 

more  easily  under  bending  strains. 

,*\s  c«imparcd  with  manilla,  then,  the  advantages  of  cotton 
ropes  of  the  same  diameter  arc:     Greater  flexibility,  • 
elasticity,  les-^  internal  wear  and  loss  of  power  due  t^  ' 
the  fil)res,  anil  the  use  of  smaller  pulleys  for  a  give: 
of  rope.     It*  disadx'antages  are:     Greater  first  cost,  lesser 

lc<>!*  (Iian  onclrnlh  dial  of  diinflar  manilla  m|>c. 


Strength,  and,  possibly,  a  greater  loss  of  power  due  to  pulling 
tlic  ungrcascd  rope  out  ot  Uie  groove — ui  any  case  this  is 
very  small  with  speeds  over  ^,ouo  feet  per  nunutc. 

In  ii-ngland  manilla  is  now  being  u&ed  very  largely,  but 
cotton  rupes  were  formally  prelerreU  to  tlie  exclusion  of  all 
others  lor  all  kinds  ol  driving,  but  the  most  probable  cause 
ol  tins  was  not  tiiat  cotton  was  llic  best  or  iuo:>t  ecoiioiiucal 
material  lor  the  puqjo:>e,  but  tliai  rope  driving  is  uiobt  coiii- 
niou  at  cotton  factories,  and  cotton  ropes  were  made  in  tlie 
locality  by  men  who  were  familiar  willi  Uie  local  product  and 
had  been  for  years  making  spindle  and  niii  bauds  of  small 
size.  \V  hen  the  demanU  lor  laige  sizes  arose  these  rope 
makers  applied  themselves  to  tlic  newer  industry  and  shut  out 
otiier  materials.' 

in  tile  nulls  of  Dundee  and  viciiui},  aiiU  111  lUe  Aortii  of 
Ireland,  wliere  Max  and  lieiiip  are  worked,  we  Und  ropes  ol 
hemp,  a  local  product,  used  eiilireh. 

Ivawhide  ropes,  which  are  made  iroiii  3-8  inch  to  2  inches 
ill  diameter,  are  used  to  a  limited  exieiiL  \V  here  tlie  stress 
in  the  rope  is  not  great  and  Uie  accompanying  slip  is  small, 
rawhide  works  very  well,  and  w ill  last  from  three  to  six,  and, 
in  some  cases,  ten  years.  Under  ordinary  circumstances,  it 
is  not  necessary  to  use  any  dressing,  as  sutticient  lubricauon 
is  furnished  by  Uie  rope  itself;  if  Uie  rope  slips  in  its  groove 
the  leather  wdl  be  burned  and  lose  its  tlexibility  and  also  its 
adhesive  qualities  to  a  certain  extent.  A  rawhide  rope  has 
very  litUe  tendency  to  rotate  on  its  a.xis,  and  for  this  reason 
the  wear  it  not  uniform,  and  witli  a  heavy  tension  it  is  liable 
to  take  the  set  of  Uie  groove  in  which  it  runs;  this  is  raUier 
an  advantage  for  a  straight  drive,  where  Uie  rope  always 
runs  in  the  same  direcUon,  but  in  Uiose  cases  w  here  a  rope  is 
letl  on  to  the  pulleys  at  an  angle  this  will  be  a  disadvantage, 
as  under  such  condiuons  the  rope  often  slips  and  wear  is 
excessive.  Where  Uie  rope  is  subject  to  wet  or  dampness, 
rawhide  is  an  excellent  material  to  use,  as  it  is  very  litUe 
atlected  by  dampness. 

The  cost  of  rawhide  rope  will  average  about  si.x  unies  Uiat 
of  a  good  quality  of  manilla  transmission  rope. 

Solid  round  and  squaie  ropes  of  leather  are  sometimes 
used,  and  steel  ropes  with  leather  washers  closely  Uireaded 
on  have  been  tried  wiUi  considerable  success,  but  the  ex- 
pense of  such  a  rope  would  necessarily  Hmit  its  application. 

As  we  have  already  noted,  manilla  rope  is  used  very  e.xten- 

sively  for  transmission  purposes,  but  its  application  has  not 

always  met  with  Uiat  success  which  would  follow  a  more 

thorough  knowledge  of  its  requiremaits.     inefficient  rope 

drives  arc  erected  and  run  for  a  few  nionUis,  or  perhaps  only 

days,  and  are  replaced  with  larger  ropes  if  the  sheaves  will 

permit,  or,  as  in  many  cases,  Uie  ropes  give  way  to  leaUier 

belting  and  henceforth  rope  driving  is  condemned.     The 

true  cause  is  not  so  much  the  inefficiency  of  the  ropes  as  it  is 

the  lack  of  knowledge  governing  their  use  and  applicaUon; 

in  order  to  obtain  a  proper  conception  of  this  a  study  of  the 

structure  of  the  rope  will  be  ft)und  advantageous.     Manilla, 

or  more  properly,  manilla  hemp  ^abaca)  rope,  is  made  from 

the  fibres  of  the  Musa  textilis,  a  plant  closely  allied  to  the 

banana,  growing  near  Manilla,  in  the  Philippine  islands.  The 

filircs  are  a  part  of  the  outer  c«)vering  of  the  leaf  stalk,  which 

pitains  a  length  i^omctiincs  as  great  as  15  feet     To  obtain 

li!>res  of  suitable  sire  for  manufacturing  rope,  the  leaf  stalks 

are  sub-divided  and  in  the  process  of  segregation  the  fibre 

nies  an  ajipcarance  somewhat  similar  to  that  produced 

in  -  '  '  oc  of  '     it  is  rough  and  uneven  and 

v^"-  ...  it.  rv  '.'       ,^..out  its  length.     These  fibres, 

^h  in  tl  ven.-  large,  are  composed  of  very 

tine  and  much  elongated  liast  cells,  which  are  held  together 

by  an  intercellular  tissue,  or  mucilaginous  substance,  which 

when  drA*. 

.  ,,,    ^  .  ivj  resents  a  portion  of  the  cross-section  of  a  fibre 

*  W.  n.  U  oth.  Am.  MachinUt,  jauuai>,  i&yi. 
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of  manilla  magnified  400  times;  this  section  is  one  of  several 
specimens  examined  and  sketched  by  tlie  writer  and  may  be 
taken  as  a  fair  average  of  good  manilla  similar  to  that  from 
which  transmission  rope  is  made.  There  appears  to  be  about 
400  separate  cells  in  this  fibre,  which  measured  0.0066  inch 
by  0.016  inch,  as  shown  in  the  outline  view,  which  is  magni- 
fied 50  times;  lengthwise  the  cells  appear,  under  the  micro- 
scope, to  be  composed  of  a  bundle  of  tubes  glued  together, 
and  in  places  the  adhering  glue  can  be  seen  as  a  jagged  pro- 
tuberance on  the  surface,  where  it  was  separated  from  the 
adjoining  fibres.  The  contour  of  the  perimeter  of  the  fibre 
is  also  rough,  as  noted  in  figure,  as  it  retains  the  form  im- 
pressed upon  it  by  the  contiguous  cells  when  in  the  stem. 
Moreover,  the  cells  are  much  shorter  than  the  fibres,  and 
although  they  taper  at  the  ends  there  are  frequent  rough 
projections  where  the  end  laps  over,  or  where  a  cell  is  sepa- 


Outline  of  Full  Section,  Mag- 
nified 50  times. 


Partial  Section,  Magnified  400 times. 

FIG.  26.— CROSS-SECTION  OF  MANILLA  FIBRE. 


rated  from  the  fibre.  These  fibres  have  great  strength  in  the 
direction  of  their  length,  but  are  weak  transversely;''  when 
made  into  rope  they  are  compelled,  m  bending"  over  the 
sheave,  to  shae  on  each  other  wane  under  pressure  trom  tne 
load.  This  causes  the  internal  chafing  and  grniding,  which, 
if  not  prevented,  soon  wears  out  a  rope  when  subjected  to 
bending  strain. 

In  addition  to  the  action  of  thq  fibres  upon  each  other, 
the  strands  and  the  yarns  of  which  the  strands  are  com- 
posed also  slide  a  small  distance  upon  each  other,  causing 
iriction,  and  hence  internal  wear, 

By  opening  out  an  old  dry  rope  which  has  been  used  over 
a  sheave,  a  fine  powder  will  be  disclosed,  showing  that  where 
the  rope  was  bent  over  the  sheaves  the  strands,  in  sliding 
on  each  other,  ground  some  of  the  fibres  to  powder.  An- 
other reason  for  this  is  that  by  constant  flexure  the  muci- 
laginous substance  which  cements  the  unit  cells  into  con- 
geries, or  bundles,  cracks  and  disintegrates.  Aside  from  the 
external  wear  which  a  rope  sulifers  from  contact  with  its 
sheave,  part  of  which  is  the  dift'erential  driving  effect;  these 
two  are  the  principal  causes  of  rapid  wear  in  a  rope  drive,  to 
remedy  which  we  must  in  the  first  case  lubricate  the  fibres, 
and  in  the  second  prevent  undue  flexure  of  the  rope — how 


ilie  tendency  is>  for  Uie  rope  to  untwist  and  become  lonjjer. 
In  univvibiiiig  the  rope  it  will  twibt  Uie  tiireadi  up,  and  ine 
wcigiit  will  revolve  until  the  strain  oi  the  untwisting  straudi 
jUbL  equais  the  strain  ot  Uie  threads  being  twistea  tighter, 
in  inaKing  a  rope  it  is  impossiljle  to  maKe  uiebe  strauis  ex- 
actly balance  eacn  other,  and  it  is  this  lact  that  makes  it  nec- 
essary to  take  out  the  turns  m  a  new  rope — that  is,  untwist 
iL  wnen  it  is  put  at  work. 

Ihe  fibres  ol  manilla  which  are  thus  twisted  into  ropes 
will  average  over  0  teet  in  length,  varying  irom  3  1-2  to  12 
leet.  if  tiiey  were  long  enough  the  most  advantageous 
luCLiiod  OI  using  iiicni  wouia  be  to  lay  tne  hbrea  siae  by 
siu".,  and  secure  them  at  the  two  ends;  each  hbre  would  then 
bear  its  own  sliare  ol  the  strain,  and  the  strength  01  Uie 
bundle  would  be  that  01  the  sum  01  the  strengths  of  the 
bcparate  hbres.  As  a  long  rope  could  not  be  lormed  m 
this  way,  the  ends  of  the  fibres  are  secured  by  twisting  so  as 
to  produce  sumcient  compression  to  prevent  the  tibres  irom 
moving  upon  each  other  when  a  strain  is  apphed;  but  in  at- 
taining this  amount  of  compression  their  strength  is  greaUy 
reduced;  this  very  compression  acts  as  a  constant  weight 
on  the  fibre  and  must  be  deducted  therefrom  before  the  avail- 
able strength  can  be  applied. 

ihe  weakening  ellect  produced  by  twisthig  varies  consid- 
erably among  the  hbres  of  the  same  rope  according  to  then- 
distance  from  the  centre  or  heart  of  the  bundle,  if  a  cer- 
tain amount  of  twist  be  given  to  a  bundle  ot  hbres,  the  outer 
ones  will  be  strained  more,  and  will  act  with  less  useitU  effect 
than  those  on  the  inside,  which  will  have  to  bear  the  greater 
part  of  the  strain  while  the  rope  is  being  used,  it  will  Uiere- 
tore  be  evident  that  if  the  fibres  were  twisted  at  once  into  a 
thick  rope  the  outer  fibres  would  be  so  much  strained  as  to 
be  of  little  or  no  use  in  contributing  to  the  strengUi  of  the 
rope,  but  by  making  the  rope  as  we  have  indicated  by  first 
twisting  into  yams,  then  into  strands,  and  finally  combining 
these  into  a  rope,  the  strain  is  more  equalized,  and  die  im- 
portant properties  of  length  and  strength  are  seciu-ed  with- 
out too  great  a  sacrifice  of  the  strengtli  of  the  individual 
fibres. 

The  degree  of  twist  in  the  rope  may  be  determined  by 
constructing  a  right-angled  triangle,  tlie  base  of  which  is  the 
circumference,  and  the  height  the  length  of  one  turn  of  tlie 
strand  measured  parallel  to  the  axis.  The  diff'erence  be- 
tween this  height  and  the  hypotenuse  is  the  quantity  by 
which  the  rope  is  twisted.  Ihe  ropemaker's  ordinary  rule 
for  a  three-strand  rope  is  to  hiive  one  turn  to  as  many  inches 
as  are  contained  in  the  ciixumf erence  of  the  rope ;  but  tlie  de- 
gree of  twist  is  variable  and  more  or  less  dependent  upon  tlie 
judgment  of  the  maker. 

Experiments  by  Reaumur  to  determine  the  effect  of  twist 
upon  a  rope  showed  that  a  small  well-made  hemp  cord  broke 
in  dift'erent  places  with  a  mean  weight  of  65  pounds;  while 
the  three  strands  of  which  it  was  composed  bore  29  1-2, 
33  1-2  and  35  pounds  respectively,  so  that  the  total  absolute 


this  is  effected  in  practice  will  be  seen  presently.     In  manu 

facturing  rope  the  fibres  are  first  spun  into  a  yarn,  this  yarn  strength  of  "the  strands  was  98  pounds,  altliough  the  average 

being  twisted  in  a  direction  called  right  hand,     l^rom  20  to  real  strength  was  only  65  pounds,  thus  showing  a  loss  of 

80  of  these  yarns,**  depending  on  the  size  of  the  rope,  are  streno-th  of  33  per  cent, 

then  put  together  and  twisted  in  the  opposite  direction,  or  More  recently  the  test  of  a  small  rope  showed  an  average 

left  hand,  into  a  strand.     Three  of  these  strands  for  a  3-  strength  of  4,550  pounds,  while  the  aggregate  strength  of 

strand,  or  four  for  a  4-strand,  rope  are  then  twisted  together,  j^g  ^2  yams  was  6,480  pounds — each  yam  bearing  about  90 


the  twist  being  again  in  the  right  hand  direction.  It  will 
be  noticed  that  when  the  strand  is  twisted  it  untwists  each  of 
the  threads,  and  when  the  three  strands  are  twisted  together 
into  rope  it  untwists  the  strands,  but  again  twists  up  the 
threads.  It  is  this  opposite  twist  that  keeps  the  rope  in  its 
proper  form.     When  a  weight  is  hung  on  the  end  of  a  rope, 


pounds;  thus  there  is  a  loss  of  1,930  pounds,  or  about  30 

per  cent. 

(To  be  continued.) 


City  and  South  London  Railway  Company. 


*  The  tensile  strength  of  manilla  fibres  will  avciage  over  30,000  pounds  per 
square  inch  of  section. 

**  A  three-strand  rope,  one  inch  in  diameter,  is  the  key  to  the  sizing  of  the 
yams.  Yarns  of  20s  are  of  such  a  size  as  to  require  20  to  fill  a  tube  half  an  inch  in 
diameter,  or  to  make  one  strand  of  an  inch  rope;  26s  requires  26  to  fill  the  same  size 
ube  and  so  on. 


The  traffic  receipts  for  the  week  ending  Dec.  17,  1893, 
are  given  as  £905,  which  is  a  decrease  of  ii3  compared  with 
the  corresponding  period  of  last  year,  while  the  receipts  from 
the  end  of  June  were  £20,037,  which  is  an  increase  of  £143 
over  those  for  the  corresponding  period  of  last  year. 
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eluded   ill    "La   Lum.    Elec,"   Dec.   23;   the   method,   it   is 
Claimed,  is  not  new,  but  leads  to  very  mieresling  reauils. 

ConductivUj'  0/  Flames  and  Gusts.  \.\\^  Loud.  "Jilec. 
Lng.,  Dec.  2y,  abstracts  a  short  article  on  tliis  subject,  show- 
in^j  that  there  is  considerable  conduction  in  some  tlames  and 
that  it  increases  with  the  temperature. 

Electricity. — The  Lend.  "Klec.  Enjj. "Dec.  29,  contains 
the  sixth  article  by  Mr.  Walker  on  What  Is  Electricity  .' 
Attractions  and  repulsions  oi  bodies  are  discussed. 

MAGNETISM. 

Pull  0/ Magtiets. — The  serial  in  "Ind.  and  Iron,"  by  J.  b., 
is  continued  in  the  issue  of  Dec.  22;  it  is  well  worth  reading; 
but  scarcely  admits  oi  being  abstracted,  iaking  an  electro- 
magnet coil  of  100  turns  and  one  ampere,  witn  poles  ol  1 
^quare  centimetre  and  a  keeper  of  1  centimetre  distant,  neg- 
lecting leakage  and  assuming  a  uniform  held,  he  calculates 
tile  held  in  tiie  air  gap  by  multiplying  the  ampere  turns  by 
04.  n  lines  and  dividing  by  the  air  gap,  giving  02.8  miles  per 
Mjiiare  centimetre;  suppose  the  keeper  be  allowed  to  move 
toward  the  magnet  1  millimetre,  the  induction  will  be  O6.7; 
neglecting  hysteresis  and  1-oucault  currents,  if  the  coil  had 
been  short-circuited  at  hrst  there  would  have  been  an  induc- 
tion current  due  to  62.8  lines  cutting  it;  if  this  is  done  after 
the  movement  of  1  millimetre  there  will  evidently  be  more 
work  done  on  the  circuit;  some  work  has  also  been  done  in 
moving  the  armature,  therefore  when  a  magnet  does  work  on 
an  armature  the  source  of  energy  lias  to  supply  more  energy 
than  is  needed  for  the  moving  of  the  armature,  tlie  surplus 
In-ing  obtainable  by  short-circuiting  the  coil,  lie  then  dis- 
cusses, without  the  use  of  mathematics,  the  stored  energy, 
and  compares  it  to  water  running  out  of  a  cistern  in  which 
the  height  diminishes  as  the  water  liows  out;  if  the  cistern 
had  an  outlet  of  such  a  shape  that  the  rate  of  escape  of 
water  was  proportional  to  its  height,  it  would  follow  exactly 
the  same  law  as  the  magnet;  the  work  stored  in  the  coil  of 
an  electromagnet  can  be  fouml  by  hnding  the  power  at  the 
beginning  of  the  dying  away,  taking  this  as  continuing  until 
the  field  is  gone  and  dividing  the  result  by  two;  the  resist- 
ance of  the  coil  cancels  out;  if  it  is  high,  the  field  dies  away 
<|uicker  hut  develojis  a  greater  power  for  shorter  time. 

UNITS.  MLIASUKEMK.N'TS  AND  INSTRUMENTS. 
Capacity  0/  Condensers  /or  Alternating  Currents.  -  Tht 
"Mlek.  Zeit.,"  Dec  29,  abstracts  a  paper  by  Ur.  Sahulka,  of 
Austria,  in  whi«.h  he  shows  that  the  capacity  of  condensers 
with  solid  dielectrics  is  smaller  when  usc<l  with  alternating 
currents  than  when  measured  with  continuous  currents;  the 
dielectric  takes  up  some  energy,  part  of  which  is  again  rc- 
tunicd  at  discharge;  for  this  reason  the  capacity  measurc«l 
with  a  continuous  current  source  will  be  too  great  both  for 
charging  and  for  discharging,  as  in  either  case  the  quantity 
jiassing  thmugh  the  galvanometer  will  be  larger  than  that 
due  to  the  true  capacity;  with  alternating  currents  there  is  no' 
sufficient  time  to  take  up  the  energy  as  with  continuou 
currents,  and  for  the  same  reason  less  is  given  out  at  dii 
Calculating  Alternating  Currents.  The  article  by  Mr.  Guil-  charge;  for  alternating  currents  the  capacity  should  there- 
b(Mt   on   a  discussion   of    Mr.   Steinmetr's  niethixl,  is  con-      fore  have  a  special  definition,  for  which  he  suggests  the  re- 


ELECTUO-PHYSICS. 
Explanation  0/  the  Eerranti  Ehtnomenon. — The  ••Kick. 
Zeit., '  Dec.  29,  abstracts  a  paper  by  Dr.  Sahulka,  of  Aus- 
tria. If  the  secondary  of  a  transformer  is  connected  to  a 
capacity  which  is  not  too  great,  the  ratio  of  transformativni 
increases  and  may  become  greater  than  that  of  the  windings, 
while  at  the  same  time  the  primary  voltage  becomes  greater 
and  th«;  primary  current  smaller;  this,  he  states,  is  the  most 
curious  of  the  I'erranti  phenomena,  and  he  explains  it  by 
siKjwing,  first,  theoretically,  and  then  experimentally,  that 
it  is  due  t(->  the  so-called  magnetic  leakage;  the  mathematical 
principle  in  the  abstract  is  hardly  conclusive,  as  it  is  not 
siilhciently  complete;  in  the  experimental  invcstigaticMi  the 
transformer  was  cmistructed  with  a  cylindrical  core,  with 
<*ne  coil  in  the  middle  and  one  at  the  ends;  by  using  the 
two  end  ones  as  primary  and  the  middle  as  secondary  or  vice 
versa,  the  leakage  could  be  made  very  small  or  very  great 
respectively;  in  the  former  case  the  condenser  increased  the 
voltage  only  1.5  per  cent.,  while  in  the  latter  the  increase  was 
18  per  cent.;  he  concludes  from  this  that  there  is  no  doubt 
that  if  all  the  magnetic  lines  generated  by  the  primary  cut 
the  secondary,  and  vice  versa,  there  will  be  no  Ferranti  effect. 

Duration  0/ a  Discharge. — According  to  the  I.ond.  "Klec. 
Rev.,"  Dec.  29,  .Mr.  Mayer  estimates  that  with  a  striking 
distance  of  8  centimetres,  the  duration  of  a  single  Hash  from 
a  Holt/,  machine  is  less  than  (Jiie-millionth  of  a  second;  with 
sh<»rter  distances  the  flashes  are  formed  of  several  separate 
sparks;  with  a  large  inductorium,  a  distance  of  one  milli- 
metre and  a  Lcy<len  jar  of  242  square  centimetres  surface  in 
circuit,  the  discharge  lasts  one-twenty-fourth  of  a  second  and 
is  formetl  f)f  over  720  separate  sparks;  the  latter  decreases 
with  increa.sed  distances  up  to  between  i  and  2  centimetres, 
when  it  is  reduced  to  a  single  flash. 

Dielectrics  in  Rotating  Electric  Fields. — In  the  Digest,  julv 
15,  under  "  ICIectrostalic  Hysteresis,"  an  article  by  Mr.  Arno 
was  .ibstr.icted.  In  the  L<>nd.  "I'.lec.,"  Dec.  29,  an  articK- 
sui)plement.il  to  this  is  abstracted,  giving  the  numeriral  re- 
sults of  experiments  for  the  values  of  the  const.inl  »X,  by 
whi/n  the  field  intensity  raised  to  the  1.6  powei  must  be 
"uilliplied  to  obtain  the  energy  thssipated;  this  formuk'  is 
analoi^ous  to  the  Sti  iiimetz  fof-mula  for  magnetic  hysteresis. 
,ind  the  rcsulls  confirm  the  suppi»sition  that  the  work  done 
in  this  case  is  flue  to  electrostatic  hysteresis. 

Tesla's  Researches.-  The  "Zeit.  feur  Elek.,"  Dec.  15.  re- 
prints a  portion  of  an  address  by  Prof.  latingshau.sen.  in 
which  he  gives  a  short  description  of  the  life  ami  works  of 
his  countryman,  Nik«)la  iVsla. 

Oscillations  in  Cylindrical  Conductors. — -The  mathematical 
article  of  Mr.  I'londin  is  c<intinued  in  "I^i  Liun.  Elec."  Dec. 

Impedance  of  Mutually  Inductitr  Circuih.  —  "Six.  Kiniini;- 
ton's  article,  mentionetl  in  the  Digest  last  week,  is  concludrd 
in  the  Lond.  "Elec.  Rev.,"  Dec.  29. 
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ciprocal  value  of  the  product  of  2  nh  and  its  inductive  re- 
sistance, the  latter  bemg  the  (|uotient  of  the  dilierence  of 
potential  and  the  current  at  charging:;  with  a  condenser  of 
I  microfarad,  in  which  paraf^ne  paper  was  used,  tlie  differ- 
ence was  14  per  cent,  less  for  alternating  currents;  his  re- 
sults also  agree  approximately  with  the  law  of  Steinmetz  that 
the  work  consumed  in  a  condenser  is  within  wide  limits  pro- 
portional to  the  square  of  the  voltage. 

Copper  Electrolysis  in  Vacuo. — The  Loud.  "Elec.,"  Dec 
29,  reprints  in  abstract  a  Royal  Society  paper  by  Mr.  Gan- 
non; a  summary  of  the  experimental  results  is  as  follows: 
For  neutral  solutions  of  copper  sulphate  the  copper  deposit 
is  higher,  other  conditions  being  the  same,  if  the  voltmeter 
is  under  reduced  pressure,  but  the  percentage  difference  is 
not  constant;  it  is  constant  and  higher  than  i  if  a  little  free 
sulphuric  acid  is  added  to  the  solution  under  atmospheric 
pressure;  if  the  acid  is  added  to  both,  the  percentage  dififer- 
ence  will  also  be  constant;  for  current  densities  of  over  o.oi 
ampere  per  square  centimetre  of  active  cathode,  there  is 
practically  no  difference  between  the  two  deposits;  if  the  cur- 
rent density  is  below  this,  the  deposit  in  vacuo  is  appreci- 
ably higher;  for  different  current  densities  the  curve  of  de- 
posits is  more  regular  for  those  in  vacuo  while  below  a 
density  of  o.oi  it  is  approximately  a  straight  line.  In  a 
paper  by  Prof.  Schuster  immediately  following  this  he  gives 
the  results  of  experim.ents  which  prove  that  nearly  the  whole 
effect  which  is  observed  when  copper  is  immersed  in  a  solu- 
tion of  sulphate  of  copper  or  sulphuric  acid  is  due  to  the 
presence  of  oxygen  in  these  solutions. 

Resistances  and  Conductivities  0/ Metals  and  Alloys  at  o^  C. - 
The  Lond.  "Elec,"  Dec.  29,  gives  a  table  of  lines  of  different 
lengths  representing  the  volume  specific  resistances  and  con- 
ductivities for  various  metals  and  alloys  based  on  the  de- 
terminations of  Profs.  Dewar  and  Fleming. 

Resistance  of  the  Earth. —  "LTnd.  Elec.,"  Dec.  25,  states 
that  Mr.  Kallmann  has  measured  the  resistance  of  the  earth 
at  Berlin,  using  about  50  amperes,  and  finds  it  to  be  equal  to 
a  mean  of  i  -f-  3,600  ohm  per  metre,  if  the  two  contacts  form 
perfect  connections  with  both  tlie  water  and  the  gas  pipes; 
when  connected  to  only  the  water  pipes  it  w  as  i  -r-  2,500. 

Measuring  the  Efficiency  0/ Dynamos. — The  Bui.  de  la  Soc. 
pjelge.  Elec,"  for  June-July,  reprints  an  article  by  Mr.  Bou- 
quet, from  "Genie  Civil"  of  October,  in  which  the  Swin- 
burne method  is  described  and  followed  by  another,  which 
is  claimed  to  eliminate  completely  errors  inherent  in  ihis 
niethod  and  does  not  neglect  any  quantities,  thus  giving  a 
closer  approximation.  Owing  to  typographical  errors  and 
the  omission  of  important  diagrams,  the  description  is  not 
clear,  and  therefore  those  interested  should  refer  to  the 
original. 

Measurements  at  Central  Stations. — The  serial  by  Dr.  Kall- 
mann is  concluded  in  the  "Elek.  Zeit.,"  Dec.  29;  in  it  he  dis- 
cusses measurements  of  currents,  resistances  and  insulation 
and  the  construction  of  instruments  based  apparently  on  his 
differential  method. 

Dynamomefry. — In  the  serial  by  Mr.  Carter  in  the  Lond. 
"Elec,"  Dec.  29,  he  discusses  the  measurements  of  work 
and  power, 

Hookham  Meter. — The  Dond.  "Elec."  Dec.  29,  gives  a 
very  well  illustrated  description  of  the  present  form  of  this 
well-known  meter,  which  differs  greatly  in  detail  but  not  in 
principle  from  the  old  form;  its  construction  is  simple  and 
robust. 

DYNAMOS   AND   MOTORS. 

Experiments    with    Broivn     Non-synchronous     Motors.  — 

"  LTnd.  Elec.,"T)ec.  25,  gives  the  results  of  a  series  of  very 

complete  tests  made  by  Mr.  Banti  in  Rome,  with  a  numl)cr 

of  Brown  motors  installed  there;  three  motors  were  tested 


of  3,  I  1-2  and  3-4  h.  p.;  tables  and  curves  arc  given,  of  which 
the  curves  for  the  3-h.  p.  motor  are  reproduced  here  in  the 
adjoining  figure;  Pe  represents  the  electrical  h.  p.,  Pu  the 
useful,  or  l^rake,  h.  p.,  Cthe  current  cos  0  the  cosine  of  the 
angle  of  lag  between  the  current  and  potential,  and  e//. 
the  commercial  efificiency  in  per  cent.  The  weights  of  the 
three  motors,  including  the  pulleys,  are  418,  264  and  154 
pounds,  respectively,  and  the  number  of  poles  were  6,  4  and 
4,  respectively.  The  experiments  show,  among  other  things, 
that  the  current,  when  the  motor  is  not  loaded,  varies  be- 
tween 1-2  and  1-3  of  that  at  full  load,  but  the  apparent  power 
is   then    3   to    5   times   greater   than   the   true  power;  also 
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TEST    CURVES    OF    3-H.    P.    MOTOR. 

that  the  commercial  efficiency  of  the  3-h.  p.  motor  at  full 
cliarge  is  78  per  cent.;  no  figures  are  given  regarding  the 
starting,  that  is,  between  the  instant  of  closing  the  circuit 
to  the  times  when  synchronism  is  reached,  which  is  greatly 
to  be  regretted.  (The  article  is  headed  "  Non-Synchronous," 
while  the  table  is  headed  "  Synchronous,"  but  we  assume 
that  the  first  is  what  is  meant  and  that  the  motors  are  prob- 
ably those  described  and  illustrated  in  the  Digest  Sept.  2}^ 
and  discussed  in  subsequent  abstracts.) 

Iro7i  in  Artnatures. — The  ''Elek. Zeit.",  Dec.  29,  contains 
another  article  of  the  series  by  Mr.  Schultz,  the  present  one 
being  on  an  investigation  of  the  supposed  advantages  of 
insulating  the  iron  di.scs  from  each  other,  and  on  the  effect 
of  the  thickness  of  the  discs.  He  constructed  four  arma- 
tures, two  with  thin  plates  of  0.5  millimetre  (19.69  mils) 
and  two  with  plates  i  millimetre  thick  (39.37  mils), 
ill  one  of  each  pair  the  plates  were  insulated  from 
each  other  with  paper,  as  usual,  while  in  the  other  tliere  was 
no  such  insulatirm;  the  external  dimensions  of  the  annature 
core  were  the  same  in  all;  these  were  revolved  in  a  field,  be- 
ing" driven  by  an  electric  motor;  the  power  required  for  each 
could  be  measured  accurately,  the  results  of  the  tests  and 
calculations  are  given  in  detail,  allowances  being  made  for 
tlie  different  cross-sections  of  the  iron;  applying  Steinmetz's 
formula  for  the  loss  in  a  cubic  centimetre  of  iron  per  period, 
he  comes  to  the  following  important  conclusions:  For 
armatures,  with  or  without  paper,  the  Foucault  currents  ap- 
pear to  be  quite  the  same,  being  even  20  per  cent,  greater 
when  paper  is  used;  the  use  of  paper,  therefore,  is  abso- 
lutely unnecessary;  the  thickness  of  the  plates  has  a  very 
important  effect  on  the  magnetic  losses,  the  coefficient  in 
connection  with  the  Foucault  current  factor  in  that  formula 
being  five  times  as  great  for  the  thick  plates  as  the  thin 
ones,  that  is,  the  loss  due  to  Foucault  currents 
is  five  times  as  great;  the  rise  in  temperature  of  an 
armature  will  depend  on  these  losses.  In  the  conclusions  he 
quotes  from  a  former  paper  (see  Digest  Aug.  12),  in  which 
tliese  conclusions  were  confirmed  by  temperature  measure- 
ments: with  or  without  paper  the  results  were  the  same,  but 
with  the  thick  plates  the  rise  of  temperature  during  a  2  1-2 
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hours  run  was  42  degrees,  while  with  thin  ones  it  was  48 
degrees  C. 

Irregularities  in  the  Action  oj  Dynamos.  —  Mr.  Mont- 
pcher  in  'L'lilec,"  Dec.  2,^^,  classifies  the  irregularities  in 
the  behavior  of  dynamos,  showing  in  each  case  what  test  to 
make  and  what  to  do  in  order  to  correct  the  faults  as  quickly 
as  possible. 

Unipolar  and  \on-poiur  hiduction. — A  translation  ol  the 
article  mentioned  in  the  Digest  Jan.  6  is  given  in  abstract 
in  the  L<jnd.  "  Lice,  ling., "  Dec.  2y,  in  which  the  illustrations 
are  reproduced. 

TKANSFUliMEKS. 
Ait -Core  Transformers. — Referring  to  an  article  on 
this  subject  abstracted  in  the  Digest  Aov.  25,  Mr.  Shand,  of 
Lynn,  Mass.,  writes  to  the  Lond.  "Llec,"  Dec.  2y,  showing 
that  the  phenomenon  of  increased  impedance  and  decreased 
current  in  the  primary  circuit,  observed  on  closing  the  sec- 
ondary circuit  under  certain  conditions,  was  observed  four 
years  ag<j  in  the  laboratory  of  Prof.  Elihu  Thomson;  the 
following  experiment  was  made:  The  primary  of  a  small 
Kuhmkori'f  coil  was  put  in  series  with  nine  lamps  in  multiple 
and  excited  with  an  alternating  current;  when  the  secondary 
circuit  was  closed  through  a  Geissler  tube,  or  conductor,  of 
high  resistance,  the  lamps  fell  perceptibly  in  candle  power, 
showing  that  the  impedance  of  the  primary  was  apparently 
increased;  when  the  secondary  was  closed  through  a  low 
resistaiice  the  lamps  brightened  as  usual. 

ARC   AND   INCANDESCENT   LIGHTS. 

Photometry  0/ Projectors.  —  "La  Lum.  Klec. ,  Dec.  ii, 
contains  an  article  by  Mr.  Fery,  in  which  he  discusses  the 
queslic^n  of  whether  the  law  of  inverse  square  does,  or  docs 
not,  apply;  theoretically,  if  the  rays  are  parallel  it  does  not, 
while  m  practice  it  does  if  the  objective  of  the  source  is 
taken  as  the  real  source.  He  discusses  the  case  of  a  lens 
with  the  source  in  back  of  it,  and  shows  that  up  to  a  certain 
point  in  front  of  the  lens  (the  conjugate  focus)  the  rays  con- 
verge, and  this  point  should  be  considered  as  the  source;  for 
a  crater  5  millimetres  in  diameter  and  a  lens  1  metre 
in  diameter  and  1.5-metre  focal  distance,  this  point  will 
be  3UJ  metres  distant;  the  ratio  of  the  intensities  with  and 
without  the  lens  will  be  the  proj)c»rtion  of  the  surface  of  the 
lens  to  that  of  the  crater,  wiiich  he  calls  the  nmltiplying 
factor,  and  whicli  in  the  case  of  the  projector  at  the  \\  orld  s 
I'air  was  90,000;  it  is  a  mistake,  however,  to  do  as  they  did 
at  Chicago,  to  nudtiply  this  by  the  intensity  at  i  metre  from 
the  arc;  by  placing  the  plK^lometcr  at  the  lens  the  intensity 
would  be  that  of  the  arc  divided  by  the  square  of  the  distance 
to  the  lens,  which  in  the  case  cited  gives  1,333  candles  in 
place  of  3,000,  which  it  would  be  if  this  correction  were  neg- 
lected. 1  Ic  describes  a  scries  of  experiments  which,  he  stales, 
conform  to  the  theory;  the  calculated  and  observed  inten.si- 
tics  tjiven  agree  more  or  less  approximately,  although  their 
dilYerence  is  in  some  cases  over  100  per  cent.;  up  to  the  poim 
mentioned  above  the  intensity  is  assumed  constant,  and  be 
yond  that  the  inverse  square  law  is  assumed  to  apply,  "  taking 
the  lens  as  the  origin  <»f  distiuues."  (This  statement  is  prob- 
.nbly  a  ty|>ographiial  error,  judging  from  what  |Mecciicd.) 
;\ll  that  was  said  about  lenses  is  applicable  in  the  same  way 
to  mirrors.  The  description  and  scvei^l  cuts  showing  the 
cur\'C  of  intensities  arc  not  as  clear  as  might  be  desired. 

Flashing,  —  In  discu»i*ing  the  ^nit  in  this  country, 
the  Lond.  "  Klec.  Rev.,"  Dec.  29.  states  tliat  a  very  significant 
reason  for  ttsing  this  process  is  that  the  time  re<pnrcd  to  re- 
move the  occluded  gases  during  cxhaiistiot)  iv.  \,  .\  nmch  less 
when  the  filaments  have  been  flashed. 

Frosted  and  Colored  Bulh^. — London  "Kkvtricity."  Dec. 
29,  contains  an  article  on  this  subject  by  Mr.  Wirt,  in  which 
he  describes  several  methods  of  frosting  and  coloring. 


Cored  Carbon  Litigation. — The  "Elek.  Zeit.,"  Dec.  29, 
contains  a  lengthy  communication  on  this  subjecL 

Franklins  Electric  Light. — According  to  the  "  Elek. 
Kmidschau,"  No.  6,  an  apparatus  has  lately  been  discovered 
in  London  with  which  Benjamin  Franklin  produced  an 
electric  light  sufficient  to  read  by ;  tlie  generator  was  a  large 
glass  cylinder  rubbed  b\  a  brush  and  tlie  discliarge  ^took. 
jjlace  between  a  knob  and  a  point 

TRANSMISSION    OF    POWER. 

Transmission  0/  Power  at  Niagara  Falls. — Prof.  Forbes,  fri 
a  conmmnication  to  the  Lond.  '"  Llec  Lng.,"  Dec.  29,  replies 
to  several  criticisms,  in  which  he  endeavors  to  show  that 
there  is  not  the  slightest  foundation  for  certain  charges  which 
v.ere  made;  he  also  defends  the  action  of  the  company  re- 
garding the  acceptance  and  rejection  of  designs.  An  ab- 
stract of  the  second  day's  discussion  is  given  in  tlie  Lond. 
'■  Llec  Rev.,"  Dec.  29;  the  same  journal  contains  a  long  edi- 
torial on  this  subject;  it  criticises  the  action  of  the  company 
in  entrusting  the  plant  to  a  professor  instead  of  to  men  hav- 
ing long  experience  in  actual  work;  regarding  artificial  load- 
ing for  parallel  coupling,  it  states  that  no  practical  engineer 
of  this  day  would  think  of  employing  such  a  clumsy  device; 
there  are  several  plans  in  daily  use  that  are  far  better;  regard- 
ing low  frequency  it  states  that  it  does  not  enable  synchroniz- 
ing motors  to  be  either  cheaply  or  easily  made  for  starting, 
nor  does  it  aliect  in  any  way  the  parallel  working,  nor  is  there 
the  slightest  advantage  for  transforming  or  for  motors;  it  is 
emphatically  denied  that  Mordey's  alternators  do  not  work 
perfectly  in  parallel;  belief  is  expressed  that  the  best  fre- 
quency for  general  work  is  about  60,  and  tliat  electricians 
must  sooner  or  later  adopt  this  as  one  uniform  frequency. 
The  same  journal  also  contains  a  communication  from  Mr. 
Mordey  regarding  the  synchronizing  power  of  his  alter- 
nators; the  experiment  alluded  to  by  Prof.  Forbes  was  the 
placing  between  the  two  machines  of  a  resistance  consider- 
ably more  than  w-as  required  to  absorb  the  whole  output  of 
one  of  them;  as  even  under  these  conditions  the  machines 
did  not  actually  break  out  of  step,  Mr.  Mordey  regards  the 
experiment  as  very  satisfactor}'  and  as  affording  a  ver>'  strong 
proof  of  the  powerful  synchronizing  effort. 

Transmission  0/  Watcr-Poxver. — .\cct>riliiig  to  the  Lond. 
"  Llec.  Lng.,"  Dec.  29,  plans  are  being  made  for  the  trans- 
mission of  a  water  jiower  of  12,000  h.  p.  in  Southern  India  tO' 
two  towns  requiring  a  line  no  miles  in  length  and  to  be 
used  for  lighting  and  power  purp(»ses;  alternating  currents 
are  to  be  used.  It  mentions  another  proposed  installation 
in  Southern  Russia,  in  which  5.<xk)  h.  p.  are  to  be  transmitted 
iiinot\-fhrcr  :iiilos. 

ELECTRIC  RAILWAYS. 
Disturbances  Produced  by  Pai/'way  Currents. — The  ''Zeit. 
fuer  I-llek.,"  Dec.  15.  publishes  the  rules,  the  compliance  with 
which  is  retjuircd  by  the  Austrian  Government  Telegraph 
I  )epartment.  in  the  ct)nstruction  of  electric  railways,  to  avoid 
interference  with  telegraph  and  other  delicate  instruments. 

Conduit  Road  in  Budapest. --Ay:\:ou\'\ug  to  the  "Elek. 
Zeit.,"  Dec.  29.  the  present  hor.sc  lines  in  that  cit>-  are  to  be 
gradually  replaced  within  three  years  by  the  electric  conduit 
road  at  present  in  use;  the  increase  will  be  about  forty-two 
miles;  this  leaves  little  doubt  that  this  road  is  successful. 

Paihtkiy  in  /apan. — According  to  "I^  Lum.  Elec.,"Dec. 
J3.  an  electric  railway  is  projected  in  Japan  between  two 
cities  forty-eight  miles  apart,  the  source  of  power  being  a 
waterfall :  another  project  is  for  a  road  fifteen  miles  long,  also 
njieratcd  by  water  power. 

Bordeaux  f!ailu\7y.  —  "L"  Ind.  Elcc,  "  Dec.  25.  contains 
an  illustratetl  description  of  the  third  overhead  line  in  France, 
which  is  erected  hv  the  T.  H.  Co. 
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Laulerbrunnen-Muerren. —  "La  Nature,"  Dec.  23,  pub- 
lishes a  well  illustrated  description  of  this  road,  together  with 
a  plan  and  profile. 

CENTRAL  STATIONS,  PLANTS,  SYSTEMS  AND  APPLIANCES. 
Charging  for  Eleclricity. — In   London     "Lightning-,"    Dec. 

28,  Mr.  Madgen  discusses  tlie  subject  and  describes  the 
method  of  Mr.  Wright  adopted  by  the  Brighton  Corpora- 
tion; it  considers  that  the  maximum  current  taken  by  the 
consumer  at  any  time  indicates  the  proportion  of  capital  at 
the  station;  for  which  he  is  responsible  for  this  maximum 
rate,  for  several  liours  a  day,  he  pays  a  certain  charge,  and 
for  any  consumption  beyond  this  he  pays  only  half  that  rate. 
For  this  purpose*  a  maximum  indicator  is  required,  which  is 
described  and  illustrated  in  the  article;  it  consists  essentially 
of  a  (J  tube  ending  at  the  top  in  two  sealed  bulbs,  one  of  which 
is  surrounded  by  a  coil  in  series  with  the  mains,  which  warns 
it,  causing  the  liquid  to  overflow  into  the  other  bulb,  where 
it  is  retained;  the  column  shortened  by  the  amount  which  has 
overflowed  indicates  the  maximum  current  that  has  passed; 
it. is  reset  by  tilting  the  tube. 

Operating  Costs. — In  the  "Elek.  Zeit  ,'  Dec.  29,  a  de- 
tailed report  is  given  of  a  station  in  Vienna,  in  which  ac- 
cumulators are  used,  the  cost  for  different  items  is  given  in 
detail  and  does  not  admit  of  being  abstracted ;  regarding  the 
accumulators  it  may  be  said  that  their  mean  efficiency  in 
watt  hours  was,  for  the  whole  year,  83.1  per  cent,  as  com- 
pared with  yj  per  cent,  of  the  previous  year;  of  all  the  cur- 
rent generated  54.8  per  cent,  went  into  the  accumulators. 

Low  Frequency  Currents. — Commenting  on  the  article  of 
Lieut.  Patten,  in  The  Electrical  World,  Dec.  2,  the  Lond. 
"  Elec.  Rev.,"  Dec.  29,  states  that  the  application  of  the  de- 
vice for  obtaining  currents  of  low  frequency  is  ingenious 
and  novel,  and  opens  a  field  well  worth  further  investigation, 
but  that  it  is  not  easy  to  see  in  what  way  currents  of  this 
kind  have  any  special  therapeutic  value. 

TTiree-phase  System. — The  "Elek.  Rundschau,"  No.  6, 
publishes  the  first  part  of  an  article  on  the  three-phase  cur- 
rent, in  which  are  given  the  formulas  for  making  calculations 
in  such  a  system. 

Accumulator  Regulator. — Mr.  Leroy,  in  "L'Elec,"  Dec. 
23,  describes  an  apparatus  for  operating  the  accumulator 
switches  used  in  large  central  stations. 

Search    Light    in    Shaft  Sinking.  —  "Electricity,"     Dec. 

29,  describes  briefly  this  application  of  search  lights  in  a 
shaft  in  Scotland. 

Central  Stations  in  Great  Britain. — The  Lond.  "Elec.  Rev.," 
Dec.  29,  prints  as  a  supplement  a  complete  list  of  these  sta- 
tions, with  a  short  description  of  each. 

London. — In  "L'Elec,"  Dec.  23,  Mr.  Haubtman  con- 
tinues his  serial  on  electric  lighting  in  London,  describ- 
ing the  stations  of  the  IMetropolitan  Company;  the  illustra- 
tions include  two  large  folded  plates. 

Cologne. — In  the  Lond.  "Elec,"  Dec.  29,  Mr.  Crompton 
repHes  to  the  article  mentioned  in  the  Digest  last  week,  show- 
ing that  the  figures,  although  very  good,  do  not  compare 
well  with  those  of  Bradford  or  Liverpool. 

Blackpool. — London  "Electricity,"  Dec.  22,  gives  an  illus- 
trated description  of  this  station. 

Chatsworth. — The  English  papers  give  an  illustrated 
description  of  a  small  plant  at  Chatsworth. 

WIRES,  WIRING  AND  CONDUITS. 
Resistances  with  Alternating  Currents. — In  "L'Ind.  Elec," 
Dec.  25,  E.  H.  (Mr.  Hospitaller)  makes  some  interesting 
and  practical  deductions  from  an  inaugural  address  made 
by  Sir  William  Thomson  as  president  of  the  Institution  of 
Electrical  Engineers  in  1889;  these  deductions  simplify  very 
greatly  such  calculations.  Assuming  circular  wires,  the  re- 
sistance to  alternating  currents  will  be  equal  to  that  for  direct 


currents,  multiplied  by  a  factor  k,  which  depends  on  the  fre- 
(|uency  and  on  the  diameter;  this  factor  is  the  same  if  the 
product  of  the  frequency  and  the  square  of  the  diameter  are 
the  same ;  on  this  basis  he  has  calculated  the  following  table, 
in  which  the  first  column  represents  the  frequency  in  periods 
per  second,  multiplied  by  the  square  of  the  diameter  in 
centimetres,  for  copper  having  a  resistivity  of  1,597  c.  G.S. 
units;  for  any  frequency  and  diameter  of  wire  calculate  the 
figure  in  the  first  column,  then  the  corresponding  one  in  the 
second  will  be  the  factor  by  which  the  ohmic  resistance  must 
be  multiplied  to  obtain  the  resistance  for  these  alternating 
currents : 


d^f 

k 

^V 

k 

0 

1.0000 

1620 

1.8628 

20 

1.0000 

2000 

2.0430 

80 

1.0001 

2420 

2.2190 

180 

1.0258 

2880 

2.3937 

320 

1.0805 

5120 

3.09.J6 

500 

1.1747 

8000 

3.7940 

720 

1.3180 

18000 

5.5732 

980 

1.4920 

32000 

7.3250 

1280 

1.6778 

If  the  product  of  the  square  of  the  diameter,  multiplied  by 
the  frequency,  is  greater  than  32,000,  the  effective  resistance 
may  be  obtained  with  considerable  precision  in  assuming 
it  to  be  equal  to  that  of  a  tubular  conductor  of  the  same  ex- 
ternal diameter  and  a  thickness'equal  to  6.38  y'T'  in  centi- 
metres, T' being  the  time  of  one  period.  For  a  different 
specific  resistance  the  numbers  in  the  first  column  of  the 
table  should  be  changed  in  proportion  to  the  ratio  of  the 
resistivities,  that  is,  as  1,597-4-  r,  in  which  r  is  the  resistivity 
of  the  other  metal ;  the  magnetic  permeability,  hov.ever,  must 
remain  equal  to  i ;  these  formulas  do  not  take  into  considera- 
tion a  capacity  nor  mutual  induction.  A  translation  of  the 
article  is  given  in  the  Lond.  "  Elec.  Eng.,"  Dec.  29. 

.Safety  Cables  for  Mines. — The  "Bui.  de  la  Soc  Beige. 
Elec.,"'  for  June- July  (just  received),  contains  a  description 
by  Mr.  Masson  of  the  Cockerill-Jaspar  cables,  w^hich  are 
claimed  to  avoid  the  danger  of  igniting  fire-damp  in  case  of 
short  circuits,  faults,  etc.;  he  states  having  witnessed  experi- 
ments in  which  the  cables  were  crushed  and  cut,  the  current 
being  broken  without  the  least  spark. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Theory  of  the  Shunted  Condenser  in  Automatic  Telegraphy.— 
In  the  Lond.  "  Elec.  Rev.,"  Dec.  29,  Mr.  Taylor  gives  a  non- 
mathematical  explanation  of  the  increasing  speed  when  this 
apparatus  is  placed  in  series  with  a  receiver;  for  high  speeds 
of  working  he  shows  that  a  high  E.  M.  F.  should  be  used, 
but  unless  some  ndditional  means  are  adopted,  it  would  pro- 
duce a  great  deal  too  much  magnetic  induction.  The  action  of 
the  condenser  is  to  bring  the  resistance  shunting  the  con- 
denser automatically  into  the  circuit  soon  after  the  com- 
mencement of  each  current;  during  discharge  the  condenser 
acts  not  only  as  a  short  circuit  of  this  resistance,  but  as  an 
additional  battery  joined  in  series  with  the  other;  the  com- 
mon statement  that  the  cha-ge  and  discharge  of  the  con- 
denser overcome,  or  neutralizes,  the  back  E.  M.  F.  and 
extra  current  of  the  receiver  coils,  he  states,  is  misleading. 

Transatlantic  Telephony. — According  to  the  Lond.  ••Elec. 
Eng ,"  Dec.  29,  an  attempt  was  made  on  Dec.  28  to  telephone 
from  St.  Martin's-le-Grand  to  New  York,  but  it  was  un- 
successful; no  further  information  is  given. 

Pacific  Cable. — The  London  journals  of  Dec.  29  reprint  a 
report  of  Mr.  Sandford  Fleming  on  the  proposed  routes,  in 
which  is  included  a  table  of  the  estimated  earnings. 

Field  Telegraphy. — A  translation  of  the  article  mentioned 
in  the  Digest  Sept.  23  is  given  in  "  L'Elec,"  Dec.  23,  includ- 
ing the  illustrations. 

Sweden.  Nonvay  and  Denmark. — Telegraph  statistics  for 
the  year  1892  and  telephone  statistics  for  Sweden  are  given 
in  the  "  Jour.  Tclegraphique,"  Dec.  25. 
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Telephone  Statistics  in  Austria. — Some  statistics  for  the 
year  iH'^2  are  given  in  the  '*  Zeit  fuer  Elek., "  Uec.  15. 

KLECTHO-CHEMISTRY. 
Ete.ctrolylic    Separation  at  Definite    I'ottages.  —  1  ne     i.oiid. 

■'  J'llec.  Kev.,"  Dec.  :"'  - ''slracts  an  article  by  Mr.  Frenden- 
burg,  in  which  he  -  •  s  metals  into  three  groups;  those 

which  are  not  separable,  those  which  are  precipitated  as 
pen.»xides  and  those  appearing  in  the  metallic  state  on  the 
cathode;  the  voltage  has  little  in'  in  the  separation  of 

these  three  group.s,  but  applies  c...*...,  to  the  separation  of 
the  members  of  the  third  group;  the  latter  is  considered  in 
detail,  the  proper  voltage  suitable  in  each  case  being  given  in 
the  original. 

F.lertrolyzers.-  \\ii^  Kicliardson  A  Andrctili  apparatus  are 
described  and  illustrated  in  "La  Lum.  Elec,"  Dec.  23,  in 
the  former  the  granulated  material  to  be  treated  is  carricil 
on  a  moving  belt  below  an  inverted  vessel,  in  which  the 
gases  are  collected,  and  which  contains  the  carbon  anodes. 
In  the  Andreoli  ai)paratUs  the  liquids  are  made  to  circu- 
latr  between  numcrotis  vertical  plates. 

Electrolysis  0/ Paused  Salts. — Mr.  .Xndreoli's  article  is  con- 
tinued in  "  Ind.  and  Iron,"  Dec.  29;  he  discusses  the  elec- 
trolysis of  strontium,  lithium,  sodium,  potassium,  chlorates 
and  chlorides,  many  of  the  descriptions  being  chiefly  of  his- 
torical interest. 

Pnllak  Accumulator. — The  "Klek.  Rundschau,"  No.  (\ 
publishes  a  short  description  of  these  well-known  cells  with- 
out, however,  giving  anything  not  already  published. 

Sihtr  Plating  Tndustry. — The  serial  in  "Ind.  and  Iron"  is 
continued  in  the  issue  of  Dec.  29,  in  which  the  subject  of 
wires  is  discussed. 

MISCELLANKOUS. 

F.lectro-Culture.  .\ccording  to  the  "Zeit.  fuer  Elek.," 
Dec.  15,  Mr.  William  Siemens  experimente<l  with  the  efTect 
of  electric  light  on  plants  and  found  the  following:  The 
electric  light  (jiresuniably  the  arc)  acts  equally  beneficially 
on  the  formation  of  chlorophyl  as  on  the  growth  of  the 
plants;  the  plants  need  no  rest  during  the  twenty-four  hours, 
but  make  ^Toatcr  progress  if  they  are  e.xposed  to  the  sun 
during  the  day  and  the  electric  light  during  the  night;  the 
electric  ligh.t  increases  the  development  of  flowers  and  fruits. 
the  flcnvers  being  more  intensely  colored  ami  the  fruits  hav- 
ing a  finer  odor  and  aroma;  the  cost  of  the  light  is  but 
slight,  if  natural  forces  are  at  one's  disposal. 

Electricity  of  the  .S'/r/w.  .\ccf>rdii)i;  to  London  "Klec- 
tricity,"  Dec.  29,  Prof.  YarchanoflF  experimented  by  connect- 
ing electrodes  applied  to  the  skin  at  various  parts  of  the  body 
through  a  galvanometer,  "and  at  such  times  the  various  stimuli 
of  the  skin — such  as  light  tickling  with  a  brush,  heat.  cold. 
a  needle  prick,  sotnul,  light,  taste  and  smell— were  noticed, 
and  in  all  cases  a  strong  deflection  of  the  galvanometrc 
needle  was  observed.  Merely  opening  the  eyes  after  having 
ha<l  them  closed  for  some  time  produced  a  considerable  de 
flection,  and  mental  eflforts,  like  calculation,  also  had  a  similar 
efTect."  He  believes  that  the  sotirce  may  be  d»ie  to  the 
decompositif^n  of  metals  taken  in  the  food. 

Electric  I ight  in  Surgery.-  According  to  T.<»ndi»n  "F.Iec- 
tricity,"  Dec.  22,  it  has  been  noticed  that  when  the  eyes  arc 
ilhnninated  from  behind  by  an  incandescent  lamp  placed  in 
the  motith.  the  piipils.  seen  as  hlood  red  apertures,  do  not 
contract,  a  fact  which  may  make  thi'^  application  an  im 
portant  one. 

Electric  Welding. — Tn  n  well-illustrnted  article  in  "T^t 
Ltim.  F.lec."  Dec.  23.  ^f r.  Richard  illustrates  and  describes  a 
number  of  .npp.intiis.  among  them  the  T.emp  regulators,  the 
Suppes  method  for  welding  mils,  the  .\ngell  t^-  Burton  midti 
pie  system,  the  C<->ffin  system  of  the  revolving  arc.  the  Mo\m- 
tatn  svstem  of  radiation  from  the  are.  the  Krtipp  arc  <vstem 
and  the  soldering  iron  of  Tinnerholm. 


Some  Opinions  Regarding  the  .New   Form. 


.\   IJKCIUKI)  IMPKOVEMKNT. 

Philadelphia,    Pa  W.    W.    GIBBS. 

President  Electric  Storage  Company. 

I    LIKE  THE  NEW  EOKM   MICH   BETTER;    it  IS  U  beauty. 
Philadelphia,  Pa.  W.  W.  HESS.  "The  Car." 

.M(>KK  iJK.NKi-Ki.vi.  to  the  trade  and  t<»  adx  crlise^^. 
Philadelphia,   Pa.  HENRY  R.  CUTTER. 

Cutter  Electric  Manufacturing:  Company. 

.\  GREAT  IMPROVEMENT.      Our  advertisement  looks  well,  and 
we  are  Imping  for  a  good  many  inquiries  from  it. 
New  York.  HINE  &  ROBERTSON. 

In  iTTPOGRAPHiCAL  APPEARANCE  the  magaziftc  cannot  be  ex- 
celled, and  the  size  is  more  convenient  for  perusal. 

Washington,    D.    C.  STORY    B.    LADD. 

Was  ne.vt  in  its  old  dress,  but  in  its  present  form  no  other 
journal  compares  with  it. 

E.   B.   SEELEY. 

The  ch.\N(;e  in  the  size  of  The  Worhl  was  a   move  in    the 

right  direction  and  a  good  thing  for  all  concerned. 

J.  G.  BIDDLE,  Queen  &  Co. 

The  NEW  KOKM  of  The    Wectrical    World    will    have    more 

readers,  and  hence  be  more  valuable  to  advertisers. 

FRANK  McINTlRE,  W.  C.  McInUre  &  Co. 

The  improvement,  general  appearance  and  usefulness  of 
The  Electrical  World  in  its  present  condition  cannot  be  ques- 
tioned by  any  intelligent  man." 

E.  WARD  WILKENS,  Partrick  &  Carter. 

We  have  no  hesitation  in  saying  that  the  new  form  will 
meet  with  general  approval. 

C.   F.    LUNKENHEIMER. 
Vice-Pres.  The  Lunkenheimer  Company. 

The  NEW  FORM  of  The  Electrical  World  is    a   decided    im- 

l)rovenient  from  the  point  of  view  of  the  reader. 

Madison,   Wis.  Prof.    D.   C.   J.\CKSON, 

University  of  Wisconsin. 

I  AM  VERY  MICH  I'l, EASED  with  the  change.      It  is    far    more 
convenient  both  for  the  desk  and  on  the  shelves  than  pre- 
viously. 
Cleveland.   Ohio.  E.  P.   ROBERTS. 

In  its  vastly  improved  size  and  ap])earance  The  Klectrical 
World  is  now  in  an  eminently  practical  form,  -\nother 
good  innovation  is  the  page  of  professional  cards. 

New  York,  N.  Y.  EDWARD  T.  BIRDSALL.. 

I  ««»n<;rati  i.atk  vor'uimn  the  new  form  of  TIh"  World  and 
feel  assured  that  it  will  meet  with  the  general  approval  of 
your  readers. 

New    York,    N.    Y.  K.    W.    I.ITTLE, 

Interior  Conduit  and   Ins.  Company. 

\  (;reat  improvement  over  the  old  form,  ami  even  should 
the  circulation  be  no  larger,  the  paper  is  certainly  more  con- 
venient and  will  give  nmre  satisfaction  to  the  public  in 
general. 

New  Hnven.  Conn.  C.  D.  WARNER. 

Standard  Electric  Time  Co. 

I  MKK  the  NEW  loRM  you,  h.ive  .idopte<l.  as  I  belieVe  it 
places  the  matter  in  a  more  compact  shape  and  will  make 
a  better  size  for  binding  purposi's.  I  am  pleased  with  «Mn 
a<lvcrtiscinent,  as  it  ap|>ears  in  this  issue,  and  wish  to  thank 
you  for  the  excellent  taste  you  always  display  in  arranging 
<nu"  m.ittcr. 

llnrtford.    Conn.  F.    O.    WATERHOUSE. 

Waterhou^e.    Gamble   A   Co. 

Wmati  THiNKof  The"  Klectrical  World  in  its  present  form 
and  condition  is  the  fact  that  I  have  this  day  signed  con- 
tracts for  two  advertisement  in  it.  which  is  the  first  advertis- 
ing we  have  done  with  thi<;  paper  for  three  years. 

Now   York.   N.   T  C.  J.   FIELD. 

Field  Engineering  Company. 

I'l  IKE  THE  NFw  Wort n  very  much,    and    think    vovi    have 

made  a  big  hit  in  redticing  the  size.     Certainly  the  electrical 

fraternity  will  appreciate  it  and  it  should  (as  I  have  no  doubt 
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it  coukl)  continue  to  receive  their  hearty  aii<l  undivided  sup- 
port. Trusting  your  labors  will  be  crowned  with  that  suc- 
cess which  they  merit,  I  remain,  etc., 

Boston,     Muss.  WILLIAM     N.     TITUS, 

President  Northwestern  Land  and  Coal  Company. 

I  AM  GLAD  to'see  that  alternating  currents  arc  to  be  treated 
l)y  Prof.  Ryan,  so  that  the  ordinary  man  can  grasp  the  sub- 
ject and  get  some  idea  of  them. 

New  York,  N.  Y.  CHARLES  K.  CHAPIN. 

A  GREAT  IMPROVEMENT.  We  havc  the  new  Klectrical  World 
and  we  like  the  size  and  get  up  of  it  much  better,  and  con- 
sider it  a  great  improvement  on  the  old  form. 

St.  Louis,  Mo.  J.  A.  J.  SHULTZ, 

President  Shultz  Belting  Company. 

'I  WISH  TO  CONGRATULATE  YOU  Oil  the  appearance  of  the  first 
number  of  The  Electrical  V\''orId  in  its  new  form.  It  is  a 
very  handsome  and  impressive  publication,  and  I  am  confi- 
dent you  will  never  regret  the  change  of  shape. 

New  Yorlc,   N.  Y.  DAVID  WILLIAMS, 

"Iron  Age." 

The  NEW  APPEARANCE  of  The  Electrical  World  is  a  great  im- 
provement. The  paper  is  concise,  to  the  point,  and  covers 
a  field  more  general  than  any  of  the  other  papers  we  are 
aware  of.     With  kind  wishes  for  the  new  year,  we  remain, 

New  York,  N.  Y.  JEROME  KIDDER  MFG.   COMPANY. 

After  reading  your  Telephone  Editorial  we  wish  there 
were  more  papers  like  The  Electrical  World.  Most  of  the 
others  seem  afraid  to  speak.  We  enclose  herewith  our  ad- 
vertisement and  wish  we  could  send  you  a  larger  one,  for  you 
deserve  it. 

Mianus,   Conn.  PALMER   BROTHERS. 

We  AWAITED  the  issuance  of  this  paper  with  great  interest, 
and  certainly  could  not  help  being  pleased  with  it.  We  hear 
nothing  but  complimentary  remarks  regarding  this  magnifi- 
cent issue  on  all  sides.     Wishing  you  continued  success,  etc. 

New   York,   N.   Y.  FRANK   S.   DE   RONDE, 

The  Standard  Paint  Company. 

The  new  size  of  The  Electrical  World  is  mucli  more  con- 
venient than  the  old  one,  the  reading  matter  is,  as  it  always 
has  been,  arranged  with  great  care  and  the  advertisements 
make  a  business-like  impression.  Of  course  we  will  con- 
tinue our  advertisement. 

Newark,   N.  J.  LOUIS  HECK, 

Stucky   &   Heck  Electrical   Manufacturing  Company. 

I  AM  very  much  pleased  witli  the  new  size  of  The  Electri- 
cal World.  The  reading  contents  of  the  paper  are  certainly 
much  more  attractive  and  get-at-able.  Our  "  ad  "  is  excel- 
lent evidence  of  the  versability  of  The  Electrical  World  stafT. 

Altogether  I  congratulate  you  upon  the  change. 

Chicago,   111.  '  WM.   H.   McKINLOCK, 

President  Metropolitan  Electric  Company. 

A  GREAT  ADVANCE,  both  ill  appearance  and  in  convenience, 
and  certainly  reflects  great  credit  on  you  for  progressive 
ideas  and  a  disposition  to  keep  in  the  front  rank  of  electric 
journalism.  Wishing  you  continued  success  and  compli- 
ments of  the  new  year,  we  remain, 

THE  EMERSON  ELECTRIC  MANUFACTURING  COMPANY, 

H.  L.  PARKER,  President. 

It  will  ENHANCE  THE  VALUE  of  the  jounial  as  one  to  keep 
on  file  for  future  reference,  many  fold.  The  advertisements 
have  generally,  if  not  always,  been  improved  by  the  new  set- 
ting, and  I  esteem  it  a  very  great  gain  in  my  own  case  that 
the  advertisements  of  engineers  are  brought  together  into  a 
group. 

Vineland,  N.  J.  WM.  A.  ANTHONY. 

We  sincerely  congratulate  you  on  the  improved  size  and 
shape  of  The  Electrical  World.  It  is  very  compact,  both  for 
reading  and  filing,  as  we  think  everybody  will  certainly  want 
to  do  on  account  of  the  valuable  scientific  information  it  con- 
tains.    Wishing  vou  the  success  your  energ\'  merits. 

New  York,   N.  Y  ,  '  R.  EDWARDS, 

•  Edwards  &  Co. 


My  personal  congratulations  on  the  new  form  of  your 
pajjer.  It  is  a  great  improvement  in  every  way  and  will  make 
Ihe  Electrical  World  nn^re  prjpular  than  ever.  It  is  much 
more  convenient  Uj  handle  when  reading,  cuts  up  the  adver- 
tising space  better  (not  getting  so  much  matter  on  a  pagej, 
and  the  printing  and  arrangement  of  the  cuts  are  excellent. 

Brooklyn,   N.  Y.  J.  KEMSEN  BENNETT, 

The  E.  W.  Bliss  Company. 

\'ou  HAVE  ADVANCED  ANOTHER  STEP  in  the  general  improve- 
ment of  the  journal  and  the  contents  oi  it  are  in  such  a 
get-at-able  order  that  it  becomes  a  pleasure  to  refer  to  any 
particular  article  or  advertisement  between  its  covers.  We 
are  much  pleased  with  the  appearance  of  our  own  advertise- 
ment, and  only  trust  that  times  will  so  improve  as  to  permit 
us  to  feel  justified  in  increasing  our  space. 

Philadelphia,  Pa.  HARRY  S.  SMITH  &  CO.,  LTD. 

I  MUST  CONGRATULATE  YOU  on  the  handsome  issue  of  The 
Electrical  World  of  the  6th  of  January;  also  the  interesting 
reading  matter  contained  therein.  The  new  size  and  ap- 
pearance is  a  great  improvement  over  last  year's  issues.  The 
advertisement  we  have  inserted  on  page  20  maks  a  very  nice 
display,  and  undoubtedly  will  lead  to  many  valuable  in- 
(juiries,  etc. 

New  York,   N.  Y.  EDWARD  B.  WYMAN, 

Central  Electric  Heating  Company. 

The  Electrical  Review  would  prefer  to  congratulate  its 
enterprising  contemporary,  but  candor  compels  us  to  state 
that  we  do  not  believe  the  change  to  be  a  happy  one.  High 
class  publications,  such  as  '  Harper's,"  "  Leslie's,"  "  Scientific 
American,"  "Western  Electrician,"  "American  Machinist," 
and  the  "  Electrical  Review,"  have  won  pronounced  and  rec- 
ognized success  in  the  field  just  deserted  by  The  World.  So 
sensitive  is  the  public  in  all  things  that  concern  its  reading 
and  advertising  patronage,  that  an  abrupt  change,  unless  a 
conspicuous  advance,  is  seldom  greeted  with  favor. 

— The  Electrical  Review. 

Although  somewhat  bel.\ted,  the  last  issue  of  The  Elec- 
trical World — the  first  in  the  new  form  of  reduced  pages — 
was  of  conspicuous  excellence  and  one  reflecting  credit  on 
all  taking  part  in  the  work  of  producing  it.  The  World  in 
its  new  shape  was  awaited  with  much  interest  by  the  electrical 
fraternity,  and  the  expressions  of  praise  were  manv  and  cor- 
dial. The  "  Western  Electrician "  extends  its  congratula- 
tions on  the  loo-page  issue.  An  interesting  feature  of  the 
paper  was  a  comparison  of  the  advertisements  published  in 
The  World,  "Engineer"  and  "Review,"  much  to  the  ad- 
vantage of  the  first  named. 

— Western   Electrician. 

The  new  issue  of  The  Electrical  World,  dated  Jan.  6,  is 
the  start  of  the  twentieth  year  in  this  progressive  paper. 
There  is  a  change  in  size,  bringing  it  down  to  a  more  read- 
able form,  while  the  paper  is  much  thicker  in  volume.  The 
first  number  promises  great  things  for  the  future.  It  is  re- 
plete with  illustrations.  Some  idea  of  the  field  which  has 
been  covered  by  the  weekly  digest  of  electrical  literature  mav 
be  had  from  the  fact  that  in  the  past  eleven  months  since  it 
was  started  tliere  were  published  in  this  department  over 
2,ooo  abstracts  and  references,  which  required  the  careful 
reading  of  over  8oo  issues  of  journals,  of  which  about  two- 
thirds  wet-e  in  foreign  languages.  The  subscription  of  this 
paper  is  low.  and.  owing  to  the  more  convenient  form,  it  will 
fifain  even  more  patrons  than  it  now  has.  The  Electrical 
World,  in  an  editorial,  gives  a  comparison  between  1883  and 
1804.  The  most  conclusive  argument  showing  popularitv 
with  the  trade  is  the  advertising  patronage.  The  number 
of  advertisements  in  the  pioneer  issue  of  t88.^  \\'a5  63.  and 
they  occupied  4-^0  inches  of  space,  while  in  this  issue  the 
number  is  320  advertisements,  and  they  occupy  2.549  inches 
of  space,  a  gain  in  eleven  years  of  over  500  per  cent. 

— N.  T.  Times. 
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Why   He   Does  Not   Like   It. 


In  response  to  your  inquiry  of  Jan.  6  asking  me  how  I 
like  The  Electrical  World  in  its  new  form,  I  wish  to  say  I  do 
not  like  it  for  the  following  reasons: 

The  paper  it  is  printed  on  is  too  good  for  regular  use. 
Now,  for  instance,  I  am  in  the  shop,  and  my  hands  are  oily 
and  dirty,  and  it  is  s<j  clean  and  smooth  I  dare  not  touch  it. 
If  it  were  on  common  paper  I  would  have  no  such  scruples. 

In  the  second  place,  I  placed  my  card  in  the  advertising 
column,  and  now  it  takes  me  half  my  time  to  answer  the  in- 
f|uiries  it  brrnight,  so  I  have  to  work  harder,  and  I  do  not 
like  hard  work. 

In  the  third  place,  there  is  too  much  to  the  paper:  it  has  so 
many  interesting  things  in  it  that  it  takes  all  my  spare  time 
to  digest  its  contents,  and  consequently  I  have  no  time  to 
read  the  other  journals  that  come  to  my  oflRce. 

Also,  I  do  not  like  it  for  the  reason  that  by  its  growing 
corpulency  it  denotes  prosperity  to  its  owners,  and  as  I 
am  of  a  jealous  disposition  and  like  not  my  fellow  man,  nor 
to  .see  any  one  make  money  unless  T  am  making  more  than 
they  arc,  T  naturally  do  not  like  it,  and  T  know  there  are  a 
good  manv  others  who  do  nr.t  like  it  for  this  same  reason. 

Excuse  my  being  so  vcn*  candid  in  my  criticism,  but  as 
von  asked  for  my  opinion  T  have  given  it  in  an  honest, 
straightforward  manner  and  trust  you  will  not  take  r)fTcnce 
at  my  plain  speaking. 

New  York.  .Tnn    9.  1894.  FRANK   M     ARHT.ET. 


An    A  utomntic 'Warehouse  iTelephone. 


A  new  warehouse  telephone  has  just  been  placed  upon  the 
market  bv  the  well-known  telephone  and  electrical  manufac- 
ttiring  firm  of  T.  W.  Ness  Sc  Co..  Montreal.  The  special 
feature  of  this  new  in'^tnmient.  which  is  the  invention  of  Mr. 
T.  W.  Ness,  and  ha*;  been  patented  in  rana<1a.  the  Ignited 
States  and  other  countries,  i<^  an  automatic  switch  return,  by 
means  of  which  the  switch  is  broueht  back  aittomaticallv  to 

its  normal  point  after  conversation 
is  fini<;hed.  Those  who  are  familiar 
with  the  old  svstem,  in  which  con- 
ncctir»n  is  made  bv  inserting  a  phig 
in  a  socket  cnrrespondinc  with  the 
line  desired,  which  uluc  recniires  to  be 
withdrawn  after  thr<^»ueh  talking.  l)ut 
is  coti«;tantlv  overlooked,  or  the  old 
•itvle  ftf  switch,  which  requires  to  be 
returned  bv  hand  to  its  normal  point, 
will  at  once  see  and  annreci.nte  the 
v.ilue  of  this  new  invention 

Tlie     atitoniatic     switch,     nicivrr 
hook  and  bell  are  combined  in  the 
centre  box.     Tliis  aittomatic  svstem 
is  partic\ilarlv  suitable  for  connecting 
the  difTerent  denartments  of  factories, 
warehotises.  offices,  banks,  colleces. 
etc  .  and  it  will  be  obsrr\-ed  that  no 
central  ofTico  for  makinr  the  difTerent 
connections    is    rpotiired.     Each    in 
strument  i"  a  scries  has  switch  r>oints 
correstw.ndinr    or    conneotinc    with 
each  of  the  other  instnuncnts.  so  that 
anv  one  telephone  can  call  up.  or  he 
called   up,  hv  any  other  by  simply 
lever    around    to    the    point    corre- 
instniment     desired,     and     at     the 
tip."     which     is     done     bv     press- 
ing   the    lever    down    upon    the    outer    ring.    sho>^Ti    be- 
low the  swntch  points ;  this  causes  the  bell  of  the  instrument 


NKSH  TKLEIMU)NK. 

turning    the     switch 
spondiug     with     the 
same    time     "  ringing 


required  to  ring.  After  conversation  is  finished,  the  hang- 
ing up  of  the  receiver  causes  the  switch  lever  to  return  auto- 
matically to  its  own  point,  thus  leaving  the  telephone  in 
position  to  be  called  up  by  any  other  instrument  \\Mien 
desired,  the  instruments  can  be  so  arranged  that  only  cer- 
tain ones  in  a  series  can  call  up  certain  others,  instead  of 
having  the  whole  system  interchangeable.  In  ringing  up, 
only  the  bell  of  the  instrument  required  sounds,  so  none  of 
the  others  are  disturbed,  and  conversation  is  at  the  same 
time  private.  In  a  series  of,  say,  eight  instruments,  i  and  3, 
2  and  4,  5  and  6,  might  converse  at  the  same  time,  witliout 
interfering  with  one  another. 


A    New    Transformer. 


In  the  transfonner  which  we  illu>iraic'.  inainifacturcd  by 
the  Xew  York  and  Ohio  Company,  Warren,  O.,  an  attempt 
has  been  made  to  incorporate  all  of  the  improvements  of  the 


AN    IMPROVED   TRANSFORMER. 

past  few  years  in  transformer  construction,  and  at  the  same 
time  to  avoid  the  mistakes  which  have  naturally  been  made 
in  many  cases  in  attcmining  to  secure  desirable  but  hitherto 
nnattained  results.  The  eflForts  of  the  manufacturers  from 
the  start  have  been  to  produce,  not  a  transformer  that  can  be 
easily  repaired,  but  f>ne  that  will  not  require  such  repairs, 
and  hence  in  which  the  feature  of  cheap  repairs  ceases  to 
be  of  any  value.  Severe  tests  covering  this  point  have  shown 
almost  conclusively  that  the  Packard  transformer,  by  which 
name  it  is  known,  cannot  be  burned  out  under  an>"\vhere 
near  normal  conditions.  The  importance  of  attaining  the 
result  is  evitlent.  providing,  of  course,  that  no  sacrifice 
has  been  made  in  other  directions.  It  will  be  readily  be- 
lieved that  no  such  sacrifice  has  been  necessary,  as  perfect  in- 
sulation does  not  conflict  in  any  way  with  high  efficiency  or 
perfect  regulation,  but  is  rather  an  assistance  to  it.  Careful 
tests,  extemling  over  a  considerable  period  of  time,  have  be- 
sides demonstrated  the  attainment  of  thr  highest  results  as 
regards  efficiency  and  regulation. 

By  reference  to  the  cut  of  the  transfonner  it  will  be  ob- 
ser\-ed  that  in  mechanical  construction  it  is  neat  and  com- 
pact, showine  that  careful  con^''  *-->n  has  been  given  to 
general  detail.  Tlie  fusing  arr.  .^  .  cut  is  convenient  and 
complete;  throwing  back  the  two  round  covers  or  lids 
shown  in  the  cut  discloses  two  porcelain  plugs,  which  carr\' 
the  transformer  fuses,  which  can  be  withdrawn  and  re-fused 
or  another  plug  inserted  almost  instantly  ANnthout  the  use  of 
anv  tools  or  the  least  dancer  to  the  operator. 

Tn  the  construction  of  the  coils  the  only  theoretically  cor- 
rect form  has  l>een  folknved.  that  is  the  circular,  or  ring,  form. 
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and  care  has  been  taken  to  proportion  the  windings  so  that 
the  best  possible  results  will  be  secured.  The  point  in  which 
the  superiority  of  the  Packard  transformer  undoubtedly  lies, 
however,  is  in  the  insulation  of  the  transformer  coils.  By  a 
new  system  of  insulating  transformer  windings  the  manu- 
facturers have  been  able  to  make  a  transformer  that  cannot 
burn  out  under  ordinary  conditions. 

In  the  manufacture  of  the  transformer  every  detail  of  the 
work  is  done  only  by  experienced,  expert  help,  and  no  ex- 
pense is  spared  to  make  a  perfect  machine  in  every  respect. 
The  fact  that  the  transformer,  as  its  name  indicates,  is  manu- 
factured entirely  under  the  personal  supervision  of  Messrs. 
J.  W.  &  W.  D.  Packard,  the  manufacturers  of  the  celebrated 
Packard  lamp,  is  a  sufficient  guarantee  that  nothing  is  spared 
to  make  every  transformer  that  leaves  the  factory  as  perfect 
as  money,  long  experience  and  skilled  labor  can  make  it. 


two  machines  should  be  thrown  in.  So  sensitive  and  dis- 
tinct is  the  indication  of  approach  of  synchronism,  that  it  is 
possible  to  throw  two  machines  together  with  hardly  a 
(juiver  upon  the  ammeter  in  actual  circuit. 

The  immense  superiority  of  this  acoustic  apparatus  over  the 
old  phase  lamp  device  cannot  be  disputed.  It  is  much  more 
sensitive,  indicating  distinctly  the  small  differences  from 
synchronism,  which  the  phase  lamp  fails  to  detect. 

The  synchronizer  was  shown  by  the  General  Electric  Com- 


Acoustic    Synchronizer    for  Alternating  Hachines. 


With  the  great  use  of  alternating  current  machines  and 
with  our  modern  ideas  of  central  station  practice,  it  is  fre- 
quently desirable  to  run  alternators — single-phased  and  poly- 
phased — in  parallel.  Although  alternators  have  not  hitherto 
been  run  in  parallel  as  a  general  thing  on  this  side,  the  prac- 
tice is  not  infrequent  in  Europe,  where  it  has  been  made  the 
subject  of  much  study.  The  operation  of  alternators  in 
parallel  is,  however,  receiving  more  attention  here,  and  a  de- 
vice to  indicate  in  the  most  delicate,  yet  effective  manner,  the 
exact  point  of  synchronism  in  speed  and  coincidence  of 
phase  of  two  alternators  has  become  a  necessity.  The  re- 
quirement is  met  by  the  acoustic  synchronizer,  which  the 
General  Electric  Company  has  recently  brought  out.  It 
consists  merely  of  a  cylindrical  iron  case  with  an  aperture  in 
the  side,  each  end  being  closed  by  flexible  diaphragms,  each 
of  which  has  opposite  its  centre,  the  pole  of  an  electromagnet. 
In  using  this  device  one  of  the  magnets  is  connected  in  cir- 
cuit through  a  transformer,  with  each  of  the  machines  to  be 
run  in  synchronism.  The  current  is  then  turned  into  the 
magnet  coils,  and  the  diaphragms  emit  a  loud,  clear  note. 
As  the  machines  approach  synchronism  the  notes  from  the 


ACOUSTIC     SYNCHRONIZER. 

pany  in  its  power  and  mining  department  at  the  Chicago 
Exposition,  where  it  attracted  considerable  attention,  espe- 
cially from  foreign  electricians.  \\'hen  it  was  shown  to  Prof. 
Von  Helmholtz  and  its  operation  explained,  he  expressed  him- 
self delighted.  It  was  a  development  in  his  own  field  of 
acoustics  and  showed  how  electricity  and  acoustics  could 
work  together  for  scientific  benefit. 

In  our  issue  of  Dec.  2,  1893,  we  described  fullv  the  three- 
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SWITCHBOARD     IN     THE     REDLANDS    STATION. 


diaphragms  approach  closer  in  period  and  begin  that  loud, 
periodic  sound,  known  in  music  as  beats.  As  the  two  ma- 
chines more  nearly  approach  synchronous  speed  the  beats 
grow  slower  and  slower  until  finally  the  diaphragms  fall  into 
unison,  and  each  gives  out  the  same  low,  clear  note.  At  this 
moment,  which  is  sharply  marked,  the  switch  connecting  the 


phase  power  transmission  plant  installed  by  the  General 
Electric  Company,  at  Redlands,  Cal.  We  are  now 
able  to  show  the  switchboard  fitted  up  with  its  different  regu- 
lating and  controlling  apparatus.  The  synchronizer,  which 
the  irreverent  Californians  have  labelled  the  "growler,"  is 
shown   in   the   upper  left-hand  portion   of  the  board. 
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The  Mlcctrical  Stock  Market. 


New  Vo«K,jaii.  15,  i8f>4. 

TIIK  KLKCTRICAL  8TOCK  MARKET  haij  exi>erlenced  another 

week  '  '  -  and  II  '     one  of 

the  el< .  .,•  on   i<^.  •  vanced 

neveral  pointtt.  the  other  eJeclrlcal  Htockn,  t>oth  )  '1  unlisted, 

remained   utatlonary    with   no   transactions.      I'u.    :.s   of   Indus 

trlai  Mecurities  are  still  holding  off  until  the  financial  situation  be- 
ruiiit-n  r  •    I       Thf-  in  Wall  Street  r  "      New  York 

bankH  .sh   no   ;  Id   for  export.  all   drains 

to  I  on   the  8ub-Tr<*a»ury,  and   the  exi»<f«te(l   bond   issue  at 

Wii „--ii,  makes  the  money  market  very  uncertain.      Ev<-ry',tn- 

looka  for  a  turn  In  the  tide  but  it  does  not  seem  to  come. 

ap:NKRAL  ELKCTRIf.'  HTOCK  cl'.s.-l  -.-vr-ral  iK.ints  higher  to- 
day than  it  did  a  w<'<k  ago.  and  the  stock  Ih  probably  at 
present  stronifer  than  It  has  be<'n  for  two  weeks.  As  most  of  the 
Industrials  made  slight  advances,  General  Electric  did  also,  but 
the    irreatest    iraln    wiim    made    on    receipt    of    the    news    of   Judge 

to    th-  trie    Company. 

Thin  u  effect   patent 

lltlRuilon  hfiH  in  Wall  Stret.  This  decision  is  a  sort  of  prop  in  th'» 
company's  faxt  falllnK  monopoly  In  the  lamp  business  and  the 
st'»ck  profited  thereby.  Another  thinir  which  gave  the  security 
a    little    boom,    w.,  n.       It    was    that    tho 

annuMl    report    'if  ;ipany    would    show    a 

reduction  of  the  floating  debt,  Inclu-llng  Indorsed  bills  receivable, 
of  from  $12,000,000  to  |l,0OO.0O«,  and  also  by  the  removal  of  the 
general  ofllces  from  New  York  to  Schenectady,  there  would  be  a 
saving   of   $40,000    i  ~       <^e    are  Mg   flgun-8    and    of 

course  must   at   pi  ited   to  rumor.      Hut   the 

removal  of  the  ofllrfs  to  Schenectady,  and  the  present  economical 
ways  of  the  company,  certainly  put  the  concern  In  a  better  atti- 
tude. That  commercial  houses  are  still  sceptical  of  its  finances  is 
shown  by  n  Bl')ry  ■  In  Wall  Rtre.-t  that  R.  O.  Dunn  &  Com- 

pany  had   mni\f  li,  into  tho  General   Electric  Company's  af- 

fiilrn  and  had  flK-n  rffus^d  to  rate  them.  This  rcimrt  will  as  yc-t 
have  to  b«'  spok<-n  of  as  gossl(i.  When  the  annual  report  of  th» 
company  is  made  public  and  the  policy  and  management  of  the 
concern  Is  shown  to  be  on  a  thoroughly  business  basis,  the  stock 
may  rrcovf-r  from  its  low  flgun-.      It  Is  now  quoted  at  3C>4. 

THE  STUEKT  RAILWAY  AND  ILLUMINATING  PROPER- 
TIF,H.  of  Itoston  have  d«'clared  a  dlvldf^nd  of  6  per  cent,  on  the 
pr.'ferrod  shares,  i.avahle  PVb.  I,  The  paym<-nt  will  be  made  at 
""•    '^'Tl'  '.,ny    Trust    Company     by    the    transfer 

'«':•'"•   '  I   at   the  closo  of  business  Jan.  18.      The 

Iratisfor  books  close  from  Jan.  19  to  Feb.  1.  As  this  concern  Is 
Iho  trust  fornwvl  to  underwrite  and  liquidate  tho  General  Electric 
Company's  floniing  debt,  it  has  appan-ntly  made  enough  money 
out  of  the  <•  1  .n  to  drchiro  a  dividend 

ALL  OTli  i.  I.ECTRICAL  SECURITIES  have  not  made  any 
changes  during  the  w»ek  and  the  prospects  are  not  bright  for 
Immediate  trading  In  them 

ELECTnirAl.  RTfiCKS. 
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New  liicoiporiitions. 


Till,    .M.w     ^  Ml  vTE    l*t 

N.   Y.,  cnpltnl  sto<  ).  has  b' 

tricnl  snpj.llo!,     1:    h-mi  .0.  M    Ekstrwmer.  and  Peter  Hanlnn.  Cants- 
tpo,   N.   Y..  are  the  Incorporators. 

THR  OAKLAND  RAILROAD  COMPANY.  Ran   FranHiKvi.  Cal.. 

<:   beori  }   to  build   and   operate  a 

•  1    and    1  ii''-    oi.-.-t,-i.  It ,      .,,   some 

other  means     C.  F.  Crocker.  H.  E    H  ,    p    g 

Doty.  San  Franctsro;  and  8.  T.  Oago.  .  .aKi.inl.   CaJ..  arc  the  pnv 

meters. 

INTEK  T'RItAN    ELECTRIC    RAILWAY    COMPANY.    I.a   FUille 
111.,    capital    stoc4t    $3«>.O0O,    has    been    forme  1    to    purchaac^ 


struct  and  operate  street  and  inter-urban  railways,  with  all  the 
appliances  and  appurtenances  incident  to  or  connected  therewith, 
including  the  iwwer  in  connection  with  the  railway  to  purchase 
and  construct  electric  light  and  power  plants.  C.  W.  Palmer. 
R.  M.  Gardner  and  M.  C.  Van  Fleet  are  the  promoters. 


New  England  Notes. 


Branch  Ofticf  of  thr  Klectkical  Woki  d.  1 

Kuoin9i.  Hatbawav  I  -^  Atlantic  Ave,     ^ 

W>  ...Ian.  13.  1894.         J 

THE  MASSACHUSETTS  MUTUAL  FIKE  INSURANCE  COM- 
PANY'S new  Board  of  Directors  have  organized  with  Chas.  B. 
Cumings  as  president  and  treasurer,  and  John  M.  Corbett  us 
secretary. 

THE  BOSTON  COMMON  COUNCIL  has  passed  an  order  that 
a  Joint  special  committee  be  appointed  to  consider  and  report 
on  the  subject  of  having  all  electrical  wires  and  cables  operated 
underground  in   the  city. 

MUNICIPAL  ELECTRICITY.— Representative  Hathaway,  of 
Brockton,  has  a  bill  which  he  will  ask  the  Legislature  to  enact 
to  authorize  cities  and  towns  to  establish  and  operate  electric 
light  and  gas  plants.  The  bill  provides  that  the  cost  shall  not  ex- 
ci-ed  i>  jjer  c.-nt.  of  the  valuation  of  l<jwns,  and  2\^  per  cent,  of  that 
of  cities.  The  question  of  the  municipalities  engaging  in  the 
business  is  to  be  submitted  to  the  vote  of  the  people.  The  pro- 
rm.sed  new  law  is  different  from  the  present  one  in  that  the  gas 
or  electricity  may  be  used  for  heat  and  power  as  well  as  for 
light. 


Pittsburgh     Notes. 


I'lnvpi  Ki.H.  Ian.  13.  1894. 
THE  Mf>NONGAHELA  ELECTRIC  LIGHT  AND  POWER 
Cf)MPANY,  of  Homestead.  Pa.,  has  gone  Into  the  hands  of  a  re- 
ceiver. Mr.  S.  A.  Duncan  was  yesterday  appointed  receiver  up<m 
petitions  of  the  company  to  the  court  to  prevent  a  sale  and  con- 
He(|uent  sacrifice  of  the  company's  assets  by  creditors  pushing 
their  claims. 

THE  STANDARD  UNDERGROUND  CABLE  COMPANY,  of  this 
<'lty.  a  few  days  ago  declared  Its  regular  quarterly  dividend  of 
I'a  per  cent,  and  at  the  same  time  gave  out  a  report  as  to  the 
operations  of  the  company  during  last  year.  According  to  this 
it  appears  that  orders  were  taken  amounting  to  $628,000.  At 
the  beginning  of  the  year  unfilled  orders  to  the  amount  of  $100,000 
were  on  hand,  which  brings  the  business  up  to  $72r>.O0O.  The  net 
earnings  of  the  year  are  estimated  at  $130,000.  which  is  12  per 
cent,  on  the  capital  stock,  and  an  Increase  over  the  earnings  of 
1892  of  $40,000.  The  annual  meeting  of  the  company  will  take 
place  some  time  this  month. 

IN  THESE  DAYS  of  general  expression  it  is  gratifying  to  note 
the  constantly  Increasing  business  of  the  Westlnghouse  Electric 
and  Manufacturing  Company.  While  the  output  of  the  company 
for  last  November  was  .COO.OOO,  for  December  it  was  $!>50,000.  The 
company  has  on  hand  a  large  number  of  unfilled  orders  which 
will  keep  the  works  running  to  their  full  capacity,  and  a  contfld- 
i-rable  night  force  will  he  put  on  Immediately  to  keep  the  large 
tools  In  op<»ratlon  <in  the  Niagara  Falls  contract,  and  in  the  manu- 
facture of  other  large  generators  for  which  the  company  has 
lece|\ed  orders. 

THE    WESTINC.HOUSF:    MACHINE    COMPANY    held    an    ad- 

Jotinii-d  anntial   •  last  Ti       "         and  the  following  directors 

wer.-    .lecte.l;  Westli  ,     Jr..    H.    H.    Westlnghouse. 

John  Cnldwell.  E.  K.  Keller  and  1>.  E.  Jackman.  Upon  organlKa- 
ilon  of  the  board,  the  following  ofiicers  were  elected:  Georgf 
Westlnghouse.  Jr..  president:  K.  E.  Keller,  vice-president  and 
general   manager:    D.   R    Jackman.   secretary   and   tr>  Mr. 

E.    E    Keller   is   the  gentleman   who  was   formerly   c  i   with 

'•'•'    "  hoiise    Electric   ancl    Manufacturing   Company,    and    it 

^*'»«'"    '  •    had    charge    of    the   work    the   company    did    at    the 

Worlds  Fair.  It  Is  understood  that  In  the  future  th"  Machine  Com- 

1'    ^  'he  Electric  Company  will  give  especial  attention  to  the 

'  "•'"'*    "'    ''"mblned    dynamos    and    engines.      A    complete 

«  for  D    C.  and   A.  C.  It  Is  said,  have  already 
'he   various   sizes  of  compound   engines   manu- 
factured by  the  Machine  Company. 


Western  Notes. 


05'  ?■' 


iCAi  WoirtO         \ 
..Tan.  13.  1B04. 1 


THF.  >,.  —  >-.-  -.V   -  1  ,    ^j.j,     C...M1.ANY  is  moving  into 
Its  new  t  avenue.  Chicago.  111.  where  it  will 

have  atnpla  atore  and  office  faciliUe*.  beaidea  warerooma.  and  U 


January  20,  1894. 
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putting  in  a  large  line  uf  staple  goods  to  enable  them  to  take  care 
of  all  orders  without  delay. 

GEORGE  G.  CARTER  &  CO..  No.  1,563  Monaduock  IMock, 
has  recently  obtained  a  large  order  for  Habirshaw  wires  and 
cables  from  Louis  K.  Comstock,  to  be  used  in  the  electric  in- 
stallation in  the  Champlain  Building,  now  erecting  at  the  corner 
of  State  and  Madison  streets,  Chicago.  The  Habirshaw  wire  used 
in  this  building  will  be  specially  prepared  for  plaster  work.  Tiie 
company  has  also  recently  received  a  large  order  for  incandescent 
lamps  from  a  large  plant  in  the  East,  and  feels  that  the  prospects 
for  business  are  brightening,  although  its  business  thus  far  has 
not  warranted  any  complaint,  notwithstanding  the  prevailing  de- 
pression. 


Ilenr©  of  tTte  ^eelf 

Electric  Light  and  Power. 


TRENTON,  NEB.,  is  discussing  the  electric  light. 

ENFIELD,  N.  H.,  is  talking  of  putting  in  electric  lights. 

BAKER  CITY,  ORE.,  is  considering  the  question  of  granting  an 
electric  light  franchise. 

ELKHART,  IND.— The  Council  recommends  that  the  city  estab- 
lish a  municipal  electric  lighting  plant. 

READING.  PA. — The  Police  Committee  has  been  authorized  to 
call  for  bids  for  lighting  the  streets  and  City  Hall. 

EVERETT,  MASS.— A  resolution  has  been  adopted  in  favor  of 
establishing  an  electric  light  plant  by  the  city  of  Everett. 

KEARNY,  N.  J.,  has  sent  a  bill  to  the  Legislature  empower- 
ing the  township  to  issue  bonds  for  an  electric  lighting  plant. 

EAST  ORANGE,  N.  J.— The  East  Orange  Township  Committee 
calls  for  bids  for  electric  street  lighting  for  a  period  of  ten  years. 

JOPLIN,  MO. — The  present  street  lighting  contract  has  expired, 
and  the  Council  will  aow  let  the  contract  for  a  flve-year  period. 

THE  SAN  MARCOS  (TEX.)  ELECTRIC  LIGHT  AND  POWER 
COMPANY  will  increase  its  capital  to  $20,000  for  improvements. 

WILLIAMSPORT,  IND.,  is  to  have  the  electric  light  soon.  H.  P. 
Hill  &  Co.,  of  Evansville,  has  been  awarded  the  contract. 

HERMANN,  MO. — Messrs.  Herzog,  Kropp,  Graf  and  Wenzel  are 
interested  in  a  projected  town  lighting  plant. 

MORRIS  PLAINS,  N.  J.— The  electric  light  will  be  introduced 
in  the  hospital  here  and  at  Trenton. 

BUFFALO,  N.  Y. — The  General  Electric  Company,  now  on 
Court  street,  proposes  to  build  a  large  plant  on  Wilkeson  street. 

LAUREL,  MD. — The  Laurel  Electric  Light  Company  proposes 
to  change  its  motive  power  from  steam  to  water  power. 

FAYETTE,  IOWA.— The  Town  Council  will  soon  take  definite 
action  in  the  matter  of  the  proposed  electric  lighting  plant. 

SCHENECTADY,  N.  Y.— The  contract  for  lighting  the  city  has 
been  awarded  to  the  Schenectady  Illuminating  Company. 

DALTON,  MASS.— The  Northampton,  Mass.,  "Herald,"  is  author- 
ity for  the  statement  that  an  electric  plant  will  be  built  in  Dal  ton 
in  the  spring. 

JERSEY  CITY,  N.  J.— The  Hudson  County  Board  of  Freeholders 
has  adopted  plans  and  specifications  for  the  proposed  electric 
light  station  at  Snake  Hill. 

EVERETT,  MASS.— At  the  last  regular  meeting  of  the  Mayor 
and  Aldermen  a  resolution  was  adopted  in  favor  of  establishing 
a  municipal  electric  light  plant. 

THE  CARO  (MICH.)  ELECTRIC  LIGHT  WORKS  are  in  the 
market  for  more  alternating  dynamo  capacity,  one  voltmeter  and 
general  supplies  from  time  to  time. 

BATAVIA,  N.  Y.— The  Consolidated  Gas  and  Electric  Light  Com- 
pany is  considering  the  feasibility  of  establishing  a  motor  circuit 
when  its  light  contract  with  the  village  expires. 

MILWAUKEE,  WIS.— Captain  Pabst  has  been  granted  an  elec- 
tric light  franchise  in  the  Second,  Third,  Fourth  and  Seventh 
Wards. 

ELKHART,  IND.— The  City  Council  has  passed  the  following 
resolution:  "That  it  is  the  sense  of  the  Council  that  the  city 
should  own  and  operate  its  own  electric  light  plant." 

ALEXANDRIA,  VA.— There  is  trouble  with  the  plant  of  the 
street  lighting  system,  and  the  general  opinion  seems  to  be  that  a 
new  engine  is  necessary. 

BATAVIA,  N.  Y.— Official  proposals  have  been  called  for  by 
the  Trustees  of  Batavia  for  furnishing  an  electric  lighting  plant, 
dynamos,  etc.,  to  be  received  until  8  p.  m.  on  Jan.  24. 

ARCHBALD,  PA.— The  Borough  of  Archbald  will  enter  into 
a  contract  with  the  Crescent  Electric  Company  for  lighting  the 
streets  of  the  borough  by  electricity. 

COLLINGSWOOD,  N.  J.— The  Collingswood  Water  and  Light 
Company  is  the  possessor  of  a  lighting  franchise  and  is  desirous 
of  putting  electric  lights  into  the  borough  as  soon  as  expedient. 


ANNAPOLIS,  MD.— The  City  Clerk  has  been  directed  to  call 
for  bids  for  lighting  the  city  for  three  or  five  years  with  electric 
ligiit  and  gas. 

GEORGETOWN,  TEX.— Plans  and  specifications  have  been 
prepared  for  the  proposed  municipal  electric  lighting  plant  by 
Wm.  P.  Rounds,  and  bids  will  soon  be  called  for. 

SHICKSHINNY,  LUZERNE  COUNTY,  PA.— Residents  of 
Shickshinny  will  vote  in  February  the  matter  of  issuing  bonds 
to  the  amount  of  $8,000  to  pay  for  an  electric  light  plant. 

DES  MOINES,  IOWA.— Sealed  propo.sals  will  be  received  to 
Jan.  23  by  the  Board  of  Public  Works  for  lighting  the  streets 
and  alleys  for  one  year  with  200  or  more  arc  lights.  R.  S. 
Finkbine  and  R.  L.  Cha.se  are  the  Board  of  Public  Works. 

MORRIS  PLAINS,  N.  J.— The  Board  of  Managers  of  the  Tren- 
to.'.  and  Morris  Plains  H(jspital  have  decided  to  place  electric  light- 
ing plants  in  the  hospitals  in  place  of  the  present  gasoline 
system. 

IOWA  CITY,  IOWA.— The  contract  for  lighting  the  city  for  the 
next  five  years  has  been  awarded  to  the  Iowa  City  Electric  Light 
Company.  The  contract  provides  for  35  lights  instead  of  15  as 
formerly. 

GERMANTOWN,  PA.— Residents  of  Chestnut  Hill  want  electric 
lights.  It  is  contended  that  were  a  good  man  to  take  hold  of 
the  project,  enough  capitalists  could  be  induced  to  enter  into  the 
scheme  to  form  a  stock  company  and  erect  a  plant. 

RICHMOND,  IND.— The  proposed  municipal  plant  was  voted 
down  and  a  ten-year  contract  awarded  to  the  Richmond  Light, 
Heat  and  Power  Company,  composed  of  Dayton,  Ohio,  capitalists. 
The  general  sentiment  is  against  this  action  of  the  Council. 

THE  LOUISIANA  (MO.)  ELECTRIC  LIGHT  COMPANY  has 
passed  into  the  hands  of  the  Carbon  Light  Company,  of  which 
B.  S.  Reynolds  is  superintendent.  Extensive  improvements  are 
being  made,  including  a  170-h.  p.  Porter-Allen  engine,  and  addi- 
tional dynamos  and  a  battery  of  new  boilers. 

THE  HEALDSBURG  ELECTRIC  LIGHT  AND  POWER  COM- 
PANY, San  Francisco,  Cal.,  capital  stock  $25,000,  has  been 
formed  to  construct  electric  plants,  etc.;  A.  H.  Babcock,  B.  R. 
Babcock,  D.  H.  Ward,  J.  T.  Ward,  and  A.  S.  Ward,  Oakland,  Cal., 
are  interested. 

DETROIT,  MICH.— Sealed  proposals  will  be  received  to  Jan.  30 
for  labor  and  materials  for  necessary  engines,  boilers,  dynamos, 
etc.,  for  the  proposed  public  lighting  plant,  as  per  specifications 
on  file  in  the  office  of  the  Public  Lighting  Commission.  Will.  F. 
Conant,  511  Hammond  Building,   is  secretary. 

PATERSON,  N.  J.— The  proposed  $300,000  electric  lighting  plant, 
to  be  operated  by  the  authorities  of  Paterson,  is  meeting  with 
strong  opposition  from  prominent  citizens.  The  Hon.  George  A. 
Hobart,  president  of  the  Passaic  Water  Company,  is  leader  of  the 
opposition. 

LINWOOD,  OHIO.— Scaled  proposals  will  be  received  to  Jan.  23 
by  the  Board  of  Waterworks  and  Electric  Light  Trustees  of 
Linwood  for  the  erection  of  the  primary  feeders  for  the  in- 
candescent light  system  for  the  village,  as  per  details  to  be  had  at 
the  office  of  George  Hornung,  30  East  4th  street,  Cincinnati,  Ohio. 

OMAHA,  NEB.— The  Omaha  "Bee"  reports  that  $50,000  will  be 
spent  for  improvements  by  the  Electric  Liglit,  Heat  and  Power 
Company.  The  improvements  will  be  new  boilers  and  engines  and 
incandescent  dynamos,  a  power  circuit,  and  the  replacing  of  many 
of  the  old  lines. 

TOWSON,  MD.— Jc-nes  McEvoy,  William  Lanahan,  John  A. 
Worley,  William  S.  Paca  and  John  Paca,  have  filed  a  certificate 
with  the  County  Clerk  for  incorporation  of  the  Suburban  Elec- 
tric Light  and  Power  Company,  of  Baltimore  Count/,  to  furnish 
light,   heat  and  power. 

MEADVILLE,  PA. — A  resolution  has  been  adopted  authorizing 
the  authorities  to  engage  an  expert  electrician  to  inspect  and 
report  on  the  condition  of  the  city's  electric  lighting  plant.  The 
city  clerk  has  been  authorized  to  call  for  bids  for  repairing  the 
electric  lighting   dynanio. 

PLAINFIELD,  N.  J. — After  some  discussion  in  the  matter  of 
electric  lighting  contracts,  for  which  the  local  Plainfield  electric 
company  and  the  Edison  Electric  Light  Company  are  bidding,  it 
was  decided  to  refer  the  matter  to  the  Committee  on  Fire,  Water 
and   Lamps. 

GENEVA,  N.  Y. — The  electric  light  station  at  Geneva  is  now  in 
the  hands  of  the  new  company.  The  street  railway  is  an  assured 
fact,  as  the  Brush  Company  is  under  contract  to  furnish  engine, 
boiler,  dynamo,  switchboard  and  four  cars.  Work  will  begin  as 
soon  as  the  frost  is  out  cf  the  ground. 

AUGUSTA,  GA.,  is  desirous  of  having  a  large  electric  power 
plant  installed  to  furnish  power,  from  its  excellent  waterfalls,  all 
over  the  city,  to  shops  and  factories.  There  is  an  electric  power 
plant  in  operation,  but  its  charges  for  power  are  $60  per  h.  p.  per 
annum.  With  a  specially  built  electric  power  plant,  the  cheap 
water-power  should  enable  electric  power  to  be  furnished  at  less 
than  $25  per  h.  p.  per  annum. 

THE  AUDUBON,  lA.,  "Republican"  says  that  the  electric  light 
plant  in  that  city  is  a  paying  institution,  and  a  net  profit  every 
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month  la  being  appropriated  to  the  payment  of  the  debt.  This 
plant  in  owned  by  the  city  and  was  put  in  operation  about  two 
year»  ajjo.  The  fa«t  that  it  its  paying  a  good  profit  over  and 
above  ex'  lent   evldt^nce   tJiat   it   is    best    for  corpor- 

ations to  lie  their  own  electric  liglit  plant*. 

SAVANNAH,  OA.— The  Brush  Electric  Light  and  Power  Com- 
pany, of  Savannah,  <Ja.,  held  their  annual  8t<x.kholder8'  meeting 
on  Jan.  11.  President  H.  P.  Hamilton  and  ail  the  old  directors 
were  re-elected,  and  three  new  directors  added:  Messrs.  J.  S. 
Collins,  W.  K.  Wllitinson,  and  W.  W.  Mackall,  which  increases  the 
iif^ard  to  twelve  in  number.  The  company  is  In  excellent  con- 
dition and  Is  so^jn  to  .  •»  and  additions  to  its 
plant.  It  is  Intended  atation  and  apparatus 
of  the  former  People's  Light  and  Power  Company  (which  was 
i.rilted  with  the  Brush  Company  several  months  ago)  with  the 
l!ru»4h  Company's  station,  making  one  central  lighting  and  power 
plant. 

i.'LKVKLAND,  OHIO.— A  committee  of  the  City  Council  has  rec- 
ommended that  the  Corporation  Counsel  be  instructed  to  draft  a 
bill  to  be  submitted  to  the  Legislature  requesting  authority  for  the 
city  to  Issue  bonds  In  the  sum  not  exceeding  $750,000,  for  the  pur- 
pom;  of  cstabllshlnK  a  public  «-l(-rtrlc  light  plant.  This  is  the 
result  of  an  Invfutigallon  of  alleged  overcharges  by  the  local 
electric  lighting  company.  The  committee  further  finds  from 
the  evld<-nce  submitted  by  expert  electricians,  that  were  the  plant 
constructed  under  thf  lat»  »t  Improved  methfjds,  electricity  could 
easily  be  furnished  to  the  consumers  at  th«'  price  of  7  cents  per 
thousand  watt  hours;  but  that  the  General  Electric  Light  Com- 
pany's plant  Is  constructed  in  such  manner  that  a  reasonable 
and  fair  price  would  be  9  cents  per  thousand  watt-hours,  which 
price  It  recommends  thpy  be  permitted  by  ordinance  to  charge. 
Ti'Hilinony  of  expert  •     '-lans  leads  the  committee  to  conclude 

tliHt    It    would    be   p'  iiid    proper   for   the  city,    at   a   cost  of 

$«00,000  or  f7(iO,000  at  the  most,  to  erect  a'  plant  which  would 
supply  arc  lights  upon  every  street  Intersection  in  the  city  and 
about  15,000  Incandescent  lights,  at  a  cost  of  7  cents  per  thousand 
WHtt-hniirs  to  the  city  and  consumers,  and  pay  such  dividends 
upon  the  Investment  as  to  make  the  plant  pay  for  Itself  In  fif- 
te«'n  to  twenty  years. 


The  Electric  Railway. 


rr)Mf)NO,  CAL.— A  franchise  has  been  granted  C.  G.  Baldwin 
to  ••onstrucf  sn  electric  railway  to  Chlno  and  Ontario. 

IIAnYJ/)N,  L.  L,  N.  Y.— A  company  Is  being  formed  to  con- 
nect  Babylon  with  Br»ntwood  and  other  nearby  places. 

PrUt.'^T.MnrTn.  OHIO.  The  City  Touncll  has  sold  the  elec- 
Irle  light  plant  Xn  tli?>  Portsmouth  Street  Railway  Company. 

PHIT.AI>EI.,rHIA.  PA.— The  directors  of  the  Hestonvllle  Railway 
<'ompnny  have  decided  to  trolley  the  road  at  a  cost  of  11,200.000. 

()ULANI>0.    FLA.     H.    E.    Green    In    Interested    In    the    proposed 

electric  rond  to  be  built  by  the  Orlando  Street  Railway  Company. 

HALT    LAKE   PITY.    VTAH.     The    City    Council    has    granted    a 

frniielil.«>'   f.i   H     M     \tif 'ju  i  in\-   fur  .-in  ''leftrlc  or  cable  street  car 
line. 

HrilLIN<  J'l't  i.N.  NT.  An  <l...iil<-  roiid  to  connect  Hlnsburg  and 
ItmllfiKtoii  \'t  .  I>v  wnv  i.f  Shelliiirne,  1h  belnir  talki'd  of  In  tJiaf 
section. 

HI'NBruv.  I'A.  The  ehrtrlr  line  of  the  Sunbnry  and  North- 
uinberliiml  Street  Hnllrond  Pompnny  is  to  be  extended  to  East 
Hunbury. 

HVUE   I'AUK.    MASH      It    Is   Hlaled   on  ulhnrlty   that    the 

We.Nt    End    Elertrle  Hireet    Hallway  lines   v,  nd   In   the  sprlm: 

to  Mount  Ho|M>. 

BENTON  HARBOR.  MICH.— C.  P.  Wright,  president  of  the 
hew  Luke  Shore  electric  rnllwAy.  is  securing  right  of  way  from 
Hi    .To^eph  lo  Stovensvllle. 

U)S  AN<H:LES.  CAL  E  L  Clark,  of  the  ConsoMdaled  Street 
Uullwny  Company,  slnr-s  that  work  will  soon  be  commenced  on 
the  propoNeil  line  to  Pnsadenn. 

WHITE  PLAINS.  N.  Y.— The  following  are  the  committee  In 
ilie  nmller  of  the  projvised  elwtrlc  ntllwnv:  Christopher  Harmon 
.lohn  T   Rehin.  nnd  E.  B.  T^>ng. 

NEW  OBLEANS.  LA.- The  St.  Chnrles  Street  Railway  t'ompany 
ltH>«  npplled  for  authority  to  make  cerlRin  extensions  to  Us  line 
nnd  to  use  electricity  n«  n  motive  power. 

HOMESTEAP.  PA. -J  C  XN'hltla.  of  Beaver  Falls.  Pa  .  presi- 
dent of  the  j.ropoficd  Homejitead  Street  Rnllway  Company,  states 
that  work  will  begin  about  the  1st  of  April. 

BINOHAMTON.  N.  Y.  -The  BInghamton  Street  Railway  Com- 
pany will  extend  Its  line  from  Floral  aventje  to  the  Cnthollr  cem- 
etery, about   one   mile,  nt   n  cost   of  $10,000. 

ATLANTA.  OA.— The  LUhln  Sprlnm  RjtUwav  Company,  of 
Lllhia  Springs.  In  P  $300,000  riecoiu 

sur.v   foi-  th«>  const?  '.  i 

MOUNDSVILLE.  W      VA,— The     surveying     of     the     Benwood- 


Moundsville    Street    Railway    line    has    been    completed.      W.    C. 
Smith  &  Son,  of  Wheeling,  W.  Va.,  have  charge  of  the  work. 

CAMDEN,  N.  J.— The  trustees  of  the  EL  C.  Knight  estate  have 
granted  the  application  of  the  Camden  Horse  Railway  Company 
for  right  of  way  for  its  proposed  trolley  through  "Knight  Park." 

PITTSBURG.  PA.— The  Mayor's  veto  of  the  proposed  charter 
for  the  Pittsburg  and  Mansfield  Street  Railway  Company,  has 
been  sustained  in  Common  Council  by  the  narrow  majority  of  one 
vote. 

CHARLESTON,  S.  C— It  Is  stated  on  the  best  of  authority  thai 
the  City  Railway  is  to  be  sold  to  a  syndicate  of  Eastern  capi- 
talists, who  will  convert  it  Into  an  electric  line  and  extend  and 
improve  it. 

WEST  CHESTER,  PA.— S.  M.  Patterson,  president  of  the  Penn- 
slyvania  Traction  Company,  announces  officially  that  work  on  the 
new  electric  railway  from  Harrisburg  to  Philadelphia  will  be 
begun  In  the  spring. 

HARRISBURG,  PA.— The  Harrisburg  "Call"  contains  mention  of 
the  proposed  electric  railway  between  there  and  Marysville.  but 
no  names  are  mentioned  in  connection  therewith  and  no  definite 
steps  have  been  taken. 

DAVENPORT.  IOWA.— Electrician  Fredericks,  of  the  D.  &  R.  I. 
Street  Railway  Company,  has  made  specifications  for  the  equip- 
ment of  the  bridge  line  with  electrieity,  and  they  will  be  sent 
to  Washington  for  approval. 

NEW  BEDFORD,  MASS.— The  Kaiiroad  Commissioner  has 
granted  permission  to  the  Union  Street  Railway  Company,  of 
New  Bedford,  to  Issue  $350,000  additional  stock  and  $350,000  in  bonds 
for  use  in  building  its  proposed  line. 

WASHINGTON.  D.  C— Vice-President  Schoepf,  of  the  Ecklngton 
and  Belt  Line  Railroad,  who  Is  also  Interested  In  the  proposed 
Baltlmpre  and  Washington  electric  road,  states  that  the  work  on 
the  latter  road  will  commence  at  once. 

LOOKOUT  MOUNTAIN,  at  Chattanooga,  Tenn.,  Is  to  have  an- 
other inclined  cable  railway  to  Its  summit.  The  new  one  Is  to  run 
direct  to  the  I..ookout  Inn.  This  means  Increased  traflSc  for  the 
connecting  electric  car  lines  to  Chattanooga. 

SOUTH  NORWALK,  CONN.— The  Horse  Railroad  Company  is 
before  the  Selectmen  with  a  petition  asking  for  approval  of  Its 
proposed  action  to  equip  the  Wlnnlpauk  branch  with  electricity. 
No  opposition  appeared,  so  the  petition  was  granted. 

BRIDGETON.  N.  J.— At  a  meeting  held  In  Bridgeton  a  strong 
sentiment  was  manifested  In  favor  of  the  proposed  Bridgeton. 
Cedarvllle  and  Port  Norrls  Railway  Company,  and  there  seems  to 
be  no  doubt  of  the  early  commencement  of  work  on  the  road. 

MORRISVILLE.  N.  J— The  MorrisvlUe  Borough  Council  Is  now 
considering  a  petition  from  the  MorrisvlUe  and  Trenton  Electric 
Road  for  a  franchise  for  an  electric  road  to  be  run  as  an  exten- 
sion of  the  lines  of  the  Trenton  Passenger  Railway  Company. 

ATLANTA,  GA.— A  petition  has  been  filed  in  the  Federal  Court 
of  Atlanta,  Ga.,  praying  that  a  receiver  be  appointed  for  the 
Atlanta  Consolidated  Street  Railway  Company.  The  petition  will 
be  given  a  hearing  on  the  19th  of  January,  at  New  Orleans,  I^a. 

ATTLEBORO,  MASS.  -Owing  to  the  complicated  condition 
of  the  affairs  of  the  Attleboro,  North  Attleboro  and  Wrentham 
Street    Railroad.    President    Peter    N'  has    r<  -  1    has 

also  tendered  his  resignation  as  a  :    of  th<  Rail- 

road. 

THE  NORTHWESTERN  ELEVATED  RAILWAY  will,  it  Is  be- 
lieved, undoubtedly  use  electricity  as  n  motive  power.  From  hints 
dropped  here  and   there    It  Is  ir  ..  :]p  j.,^j|  ^elow 

the  level  of  the  wheel  rails  will  electric  cur- 

rent to  connect  with   the  motor  car. 

HARTFORD,   CONN.— The  Hartford   "Telegram  '   .-  ,it  no 

answer    has    yet    been    made    by    the    comi>any    in    tl  ter   of 

equipping  the  four  city  hnes  with  the  trolley  system,  but  It  Is 
reported  that  the  Street  Railway  Company  has  met  the  proposition 
of  the  Common   Council    with   a   counter   proposition. 

CHARLOTTESVILLE.  Va— The  City  Council  has  granted  the 
I'ledniont  Construction  and  Improvement  Company  a  franchise 
to  use  ?K)me  of  the  principal  streets  for  an  electric  or  cable  railway. 
The  m'Tnbers  of  the  ^'ompany  have  not  >       "  bed.     The 

franrhifie  gives  them  90  days  In  whieh  to  k. 

MOHNSVILLE,  PA— It  Is  expected  that  work  will  be  coin- 
menred  within  two  weeks  on  the  proposed  Mohnsv  "  .i  Adam^- 

town   Street   Railway  Companv     Among  those  Ii  1  are  ex- 

Senntor  E    J'  w.  Kelm.  of  Read- 

ing;   H.  CM  Spatx.  of  Mohnsville. 

BURLINGTON.  'VT.— A  scheme  is  being  pushed  for  an  elec- 
tt:  1    from    v.  t-  ,       ,  '  urne.   and    a 

n  vAS  hrl  \  ,ry,  of  Hlnes- 

hurK.  Vt  ,  at  whirh  the  Hon.  Isaiah  Dow.  of  Hlnesburg.  presided, 
and  it  Is  almost  certain  that  the  road  will  be  built. 

ROME.  OA.— The  Eleotrlo  Street  Railway  Company  is  In  the 
bands  of  a    t  Mr.   John    H     Reynolds  being  ap- 

pointed.     T)  .be   dissension   among  the   stock- 

holders, of  whom  there  are  only  four.  A  hearing  on  the  appllca- 
llnr.  for  a  permanent  rec^Mx-er  will  be  given  on  *'      ■"  "       "  Tanuarv 

NEW    HAVEN.    CONN.-The    Sprinsfleld  ,  •    Uj    the 
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authority  for  the  statement  that  the  New  York,  New  Haven  and 
Hartford  Railroad  will  build  the  proposed  electric  road  here  and 
color  is  given  to  the  statement  by  the  fact  that  Superintendent 
Curtis  and  Engineer  Spencer  have  been  in  Conway  looking  over 
the  ground. 

RICHMOND,  VA.— Mr.  Parrish,  of  Goochland,  Va.,  has  intro- 
duced into  the  Virginia  Senate  a  bill  to  incorporate  the  Virginia 
Electric  Railway  Company,  with  power  to  erect  electric  plants 
and  operate  electric  railroads  in  Richmond,  Norfolk  and  other 
cities  in  the  State. 

SAVANNAH,  GA. — The  consolidation  of  the  entire  electric  street 
railway  interests  of  Savannah  is  probable.  Mr.  J.  N.  Harriman, 
of  New  York,  who  is  largely  interested  in  the  combined  City  and 
Suburban  and  Coast  Line  Street  Railways,  has  been  in  Savannah 
on  a  recent  visit,  where  he  held  an  extended  conference  with  Mr. 
J.  S.  Collins,  president  of  the  Savannah  Electric  Railway 
Company.  Mr.  Harriman  states  that  he  and  Mr.  Collins  are  both 
.willing  to  consolidate  their  two  roads.  Combination  seems  to  be 
the  word  in  Savannah. 

MALDEN,  MASS.,  has  passed  the  West  End  order,  a  matter 
which  has  occupied  more  attention  of  the  1893  Board  than  any 
other  question  of  the  year.  The  order  gives  the  West  End  road 
permission  to  use  electricity  as  a  motive  power  on  all  its  lines 
in  Mald&n,  from  the  Everett  to  the  Medford  boundaries,  on  Main, 
Pleasant,  and  Ferry  streets.  There  are  a  large  number  of  con- 
ditions, the  principal  one  being  a  5-cent  fare  from  any  point  in 
Maiden  to  Scollay  square,  Boston.  Assurance  was  given  the 
committee  that  the  West  End  road  would  accept  the  conditions 
at  once  and  rush  the  equipment  as  fast  as  possible. 


Legal     Notes. 
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JOHN  D.  CRIMMINS,  from  his  connection  with  New  York  and 

New  Jersey  electric  traction  en- 
terprises and  far-reaching  plans 
for  further  extensions  into  the 
same  field,  has  become  an  impor- 
tant auxiliary  to  the  electrical  in- 
dustry, upon  which  his  marked 
energy  and  broad  views  are  al- 
ready beginning  to  make  a  de- 
cided impression.  Although  Mr. 
Crimmins  has  not  yet  reached  his 
fiftieth  year,  he  has  already  a 
record  of  achievements  that  few 
men  have  attained  in  a  long  life- 
time. As  a  contractor  he  has 
erected  more  than  400  buildings  in 
New  York,  including  the  Lenox 
Lyceum,  and  helped  build  the 
aqueduct;  he  has  served  as  a 
Park  Commissioner  for  five  years, 
is  a  member  of  the  Real  Estate 
Exchange  and  Chamber  of  Commerce,  a  trustee  of  two  banks, 
president  of  a  land  and  improvement  company,  trustee  of  several 
charitable  and  religious  societies — and  the  father  of  fourteen  chil- 
dren. Mr.  Crimmins'  entry  into  the  electric  railway  field  has 
been  recent,  and  it  is  rumored  that  the  idea  of  the  $50,000  prize 
offered  by  the  Metropolitan  Traction  Company  for  an  economical 
street  railway  system  originated  with  him. 

PROF.  SILVANUS  P.  THOMPSON,  whose  name  is  so  familiar 
in  this  country,  and  whose 
face,  we  are  happy  to  say, 
is  not  unknown  to  Ameri- 
cans, has  given  renewed 
evidence  of  his  versality 
by  sending  to  his  many 
friends  the  graceful  New 
Year's  greeting  which  l3 
here  reproduced.  In  com- 
bining a  pretty  idea  with 
a  bit  of  artistic  design, 
Professor  Thompson  has 
t)een  especially  happy  and 
ihas  chosen  a  very  effec- 
tive way  of  placing  him- 
self in  touch  with  his  wide 
circle  of  acquaintances. 
We  feel  that  we  are  not 
alone  in  returning  to  Pro- 
fessor and  Mrs.  Thompson 
the  compliments  of  the 
season,  and  assuring  them 
that  there  is  little  danger 
that  their  "memories  lack 
a  home  in  ours." 

MR.  HORACE  R.  WEMPLE  and  Miss  Nellie  L.  Pope,  daughter 
of  Mr.  Ralph  W.  Pope,  secretary  of  the  American  Institute  of 
Electrical  Engineers,  are  to  be  married  on  Jan.  23  at  Christ  Church, 
Elizabeth,  N.  J.  Their  many  friends  will  join  us  in  extending  to 
the  young  couple  our  best  wishes  for  their  future  happiness. 


CONTRACTS  FOR  STREET  LIGHTING.— The  lighting  of 
streets  by  electric  arc  lights  placed  above  the  intersections  of 
streets  is  not  "street  work,"  within  the  statute  providing  that 
in  the  erection  of  public  buildings,  and  in  all  street  and  sewer 
work,  it  shall  be  done  by  contract  let  after  notice  by  publica- 
tion. (Electric  Light  and  Power  Company  v.  City  of  San  Ber- 
nardino, Supreme  Court  of  California,  34  Pac.      Rep.,  819.> 

INJUNCTION  AGAINST  INFRINGEMENT  OF  TELEPHONE 
PATENT.— The  Bell  telephone  patent.  No.  186,787,  in  infringed  by  a 
machine  which  is  perhaps  a  decided  improvement  in  the  addition 
of  a  second  magnet,  giving  greater  intensity  and  energy,  but 
which  does  not  change  the  operation  of  the  parts.  The  fact  that 
a  patent  is  about  to  expire  is  no  reason  for  refusing  an  injunc- 
ticn  against  an  infringer  who  has  invested  his  money  in  the 
business  in  the  fact  of  repeated  adjudications  sustaining  the 
patent.  (American  Bell  Telephone  Company  v.  Brown  Telephone 
and  Telegraph   Company,  Circuit  Court,  N.D.  111.,  58  Fed.  Rep.,  409.; 


Miscellaneous  Notes. 


A  GENEROUS  CONTRIBUTION.— The  Westinghouse  interests 
of  Pittsburg  have  donated  $10,000  to  the  relief  fund  for  the  un- 
employed in  that  vicinity.  In  addition,  Mr.  George  Westinghouse, 
jr.,  has  personally  made  liberal  donations  for  the  relief  of  families 
in   distress   at   Wilmerding. 

PROF.  EDWIN  J.  HOUSTON,  D.D.,  says  the  Philadelphia 
"Inquirer,"  has  long  been  active  in  church  work  as  a  lay  preach- 
er, and  recently  delivered  an  address,  non-sectarian  in  character, 
to  the  pupils  of  Girard  College.  He  received  his  degree  as  a 
Doctor  of  Divinity  in  May  last  at  Princeton. 

DR.  COTTON,  who  claims  to  have  been  the  first  person  who 
ever  applied  electricity  to  the  propulsion  of  cars,  will  give  a  lecture 
on  Jan.  16,  at  the  Church  of  the  Messiah,  Brooklyn,  on  the 
"Magnetic  Telegraph,"    to   be  followed   by   various   chemical   and 

philosophical  experiments  and  an  exhibition  of  a  circular 
road  and  electric  engine,  the  one  originally  exhibited  in  1847. 

A  USEFUL  ALARM.— Superintendent-  Robinson, of  the  Whitman 
Electric  Company,  of  Hingham,  Mass.,  has  an  arrangement  in 
his  room  by  which  a  slight  deflection  or  dying  down  of  the  bril- 
liancy of  the  lights  over  town  will  ring  a  bell  to  awaken  him 
from  sleep.  If  anything  happens  at  the  station,  the  man  in 
charge  by  turning  down  the  lights  an  instant  can  ring  Mr.  Rob- 
inson's bell. 

THE  ELECTRIC  LAMP  IN  MEDICAL  USE.— Prof.  Julias 
Friedenwald,  at  the  Baltimore  City  Hospital,  recently  demostrated 
to  a  class  of  medical  students  the  use  of  the  incandescent  lamp 
for  diagnosing  diseases  of  the  stomach.  A  quart  of  water  was 
introduced  into  a  patient's  stomach,  which  distended  it  and  at 
the  same  time  floated  a  small  incandescent  lamp  that  had 
been  swallowed.  The  light  could  be  plainly  seen  through  the  ab- 
dominal wall  and  outlined  the  stomach. 

THE  AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS 
will  hold  its  eighty-third  meeting  at  headquarters,  12  West  31st 
street,  New  York  City,  on  Wednesday,  Jan.  17,  at  8  o'clock,  p.m. 
A  paper  will  be  presented  by  Louis  Bell,  Ph.D.,  of  Boston,  on 
"Practical  Properties  of  Polyphase  Apparatus,"  Bj-  direction 
of  Council,  the  last  report  of  the  Committee  on  Units  and  Stan- 
dards, will  be  presented  for  discussion,  in  which  is  proposed  the 
provisional  adoption  of  the  terms,  "gilbert,"  'weber,"  "oersted," 
and  "gauss."  The  fuil  report  will  be  found  on  page  662  of  the  De- 
cember "Transactions."  The  January  issue  of  the  "Trans- 
actions" will  not  be  published  until  after  the  next  meeting.  Ad- 
vance copies  of  Dr.  Bell's  paper  will,  if  possible,  be  mailed  upon 
application  to  the  Secretary. 

THE  MASSACHUSETTS  STREET  RAILWAY  ASSOCIATION 
held  its  regular  monthly  meeting  and  dirner  at  Youngr's  Hotel, 
Boston,  on  Thursday  evening,  the  4th  inst.  The  special  subject 
for  discussion  was,  "Electric  Motors;  Care  of  and  'Maintenance 
During  Winter."  Mr.  Robert  C.  Brown,  of  the  West  End  Rail- 
way Company,  taking  the  lead  in  the  discussion,  followed  by  Mr. 

E.  C.  Foster,  general  manager  of  the  Lynn  and  Boston  Railroad 
Company;  P.  F.  Sullivan,  manager  of  the  Lowell  Street  Railway 
Company,  and  Mr.  E.  P.  Shaw,  of  the  Haverhill  and  Amesbury 
Company,  much  valuable  practical  information  being  given.  The 
subject  of  "Electric  Heating,"  was  also  discussed  briefly,  Mr.  Jas. 

F.  Shaw  .aking  the  initiative  and  presenting  the  claims  of  the 
New  England  Heater.  There  was  a  good  attendance  of  members, 
much  to  the  gratification  of  President  Cunningham  and  Secretary 
Butler,  both  of  whom  are  doing  excellent  service  in  endeavoring 
to  arouse  a  deep  interest  in  these  monthly  meetings. 

THE  NORTHWESTERN  ELECTRICAL  ASSOCIATION  will 
be  in  session  at  the  Hotel  Pfister,  Milwaukee,  Wis.,  commencing 
Jan.  17,  1894,  at  2  p.  m.,  and  continuing  three  days.  The  original 
intention  was  to  continue  the  meeting  for  two  days,  but  the 
warm-hearted  Milwaukee  electricians  have  prevailed  upon  the 
Association  to  remain  in  session  one  day  longer  to  allow  the  mem- 
bers time  to  visit  the  places  of  interest  in  the  city.  The  Milwau- 
kee Street  Railway  Company  has  generously  placed  at   the  dis- 
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poKal  of  the  Ajjsociation  a  sufficient  number  of  cars  to  convey  the 
menriberH   to   all   iKjlnUi   a-  -b.      Among    the   pro- 

Iftjutnl  placfcM  to  l»<r  vi«it--<J  .  Street  Railway  Com- 

pany'!) new  lihopi*,  which  are  perfect  moaeis;  the  power  h<jLLse  of 
the  AlliB  Comj.any,  the  Pabst  Brewing  Company,  the  L.>lhMn 
l^jwer  titalion,  the  tJIc-mt-nu  &  IlalBlce  Power  Station,  and  »he 
\'.,i'iiii:r    ill'  On    the    evening    of    the    aecond 

;.i/   a  ban',  .  a  the  Hotel  PllHter.      ToasUs  will  be 

r<-Hponded   to  by  i<rominent  men  In  the  profession,  and  a  general 


,..)  ti., 
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SDratlt'  and  Zuului^tvial  yotco 

TIIK  FOKKST  CITV  iJl.l::CTKIC  WORKS,  Gt-nc-va.  Ohio, 
after  »<-v«-i;il  ;ii..iiilis  i.H.-n.-.sH,  r<-Hiiiiit-d  with  a  small  force  laal 
week. 

JOSio   JJJ-i  ••cuicul   supplies  au'l 

apparaluM,   I:  i   114  O'Reilly  street  lo 

8K  Obispo  street. 

THK  STANDARD  J,Ll-CTiUC  TIME  COMPANY,  of  New 
Ilav>rti,  Conn.,  has  shlppird  to  San  Francisco  one  of  its  electric 
tiiWfrr  clocks,  which  is  to  be  placed  in  the  Art  Emporium  at  the 
Midwinter  Fair. 

ATl^ANTA,  GA.— Mr.  Howard  E.  W.  Palmer,  general  manager 
■>f  ibe  General  Electric  Company,  has  be-Mi 
il  of  the  International  and  Southern  Stales 
Kxpositlon,   to  be  held  in   Atlanta,  Ga.,  in   1895. 

THE  NEW  JERSEY  LAMP  AND  BRONZE  WORKS.  New 
liruiiHwick,  N.  J.,  have  issued  a  new  catalogue  of  chandeliers, 
bru'  kets,  and  hall  lights,  designed  by  a  famous  artist  of  France, 
("oples  may  be  had  upon  application  by  the  electrical  trade. 

H.     P.     HILL    &    CO.,    electrical    contractors.     No.     12    Arcade. 

I  ;•.  .iriHvllle,  Ind.,  havf?  Just  completed  the  ini<tallallon  of  a 
'  II y  plant  at  CanneltMn,  Ii.<I.,  and  started  out  the  new  year  by 
rt'celving  a  contract  to  put  in  a  city  plant  at  Willlamsport,  Ind. 

THE  MfGAHEY  RRoTHERS'  P'OUNDRY  AND  MACHINE 
W<»RKS,  lOlkton,  Md.,  will  build  a  new  type  of  engine,  for  which 
Mr.  Calvert  It.  Mc<;ahey  has  Just  been  granted  letters  pat- 
ent. A  new  type  of  balanced  valve  and  automatic  cut-off  are  the 
f<'atureM. 

TMi:  ITICA  ELECTItlCAL  MANUFACTURING  AND  SUP- 
I'l.Y  t'nMl'A.NV,  ri|..i.  N.  Y.,  has  elected  the  following  oflkers: 
W.  E.  I.«wls,  president;  W.  H.  Cloher,  jr.,  vice-president;  and  M. 
Jesse  Hrayton,  secretary  and  treasurer.  R.  D.  Baldwin  and  F.  S. 
Ferris  are  the  additional  directors. 

TUi-:  L.  J  Wl.NG  AND  COMPANY  will  hold  Us  annual  meet- 
ing <»r  shareholders  for  the  election  of  directors  to  serve  for  the 
fnsulng  year  and  for  such  other  business  as  may  be  brought  before 

II  at  the  office  of  the  company.  243  Washington  street,  Jersey 
<*lly.   New  Jersey,   on  Thuoday.   Jan.   18.   1894.  at  1:30  p.   in. 

THE  KEYSTONE  ELECTRIC  COMPANY,  of  Erie.  Pa.,  held 
Its  annual  election  on  Jan.  ».  and  elected  directors  as  follows: 
Hon.  J.  F.  Downing,  Carson  J.  Sturgeon.  Captain  George  Piatt, 
J.    W.    I.  id  J.   C.   Sturgeon.      The  >'.  ^   will   organize  on 

Thurxd.!  iiig.      The  plant  Is  being  oj  :  lull  time  .iiid  with 

a  good  strong  force. 

THE  HINE  &  ROBERTSON  COMPANY.  67  Cortlan.u  mi.,i. 
New  York,  by  ccmHolldutlon  with  the  New  York  Indicator  and 
S)...iiilly    <■  .    now   control    the    "Improved   Straight    Line" 

•  iii'l    the    "  i.  '.n-Thompson "    Indicators.      These    instruments 

nr<«  rmw  used  by  some  of  the  largest  concerns  In  the  country,  with 
most  satisfactory  results. 

THE  R.  THOMAS  &  SON'S  COMPANY.  East  Llverptwl.  Ohio, 
has  iHMtied  a  eiitalogue  ut  electrical  porcelains,  comprising  36  large 
lithographed  pages.  The  list  of  porcelain  electric  fittings  made 
by  thin  enterprising  firm  is  surprisingly  largo,  and  Includes  al- 
most e\  ■ '.•  shape  of  this  material  that  can  be  used 
In  the  <  i  I  y. 

<?ALE.NI»ARS.     A.  *  J.  M.  Anderson.  Brown  Electric  Company, 

Pettenglll,  Andrew-  •• ■.-.■uiy.  and  Zlegler  Brothers,  Boston;    The 

Commercial  «*ab|e  ■  .y  and   Direct  United  Stnti-s  Cnlile  Cum- 

jxuiy.  New  York,  iind  J.   \\     '  i\e 

Issuetl    neitt    and    artistic  I    - 

called  sui  pri.Hliigly  \1nl14uo. 

THE  Tll-'^'-'V  ELECTRIC  WELDINf;  COMPANY,  Lynn. 
M.iss.,  has  I  1  snnte  very  giMwl  orilers  lately  f<ir  welding  dyna- 

mos from   \\  tirms.  w»»l(  h  ^>  luiilt    ;  iiely.      Re- 

i-ently    the     V  :>n    Projectile    .         .     uy    Hhli  i  ao    carloads 

of  the  riO-pouniier  standard  shells,  l.&OO  shells  In  all.  about  "B.OOO 
pounds  In  weight,  to  the  Brooklyn  Navy  Yard,  where  they  will  bo 
illstrlbuted  to  the  battleships  of  the  Anii>rlrnn  navy. 

THE    ELKCTUIC    APPLIANCE    «  \Y.    Chicago.    III.,    n- 

porls  great   proKress  with  the  Packni .^fornior.      Two  orders 

of   nearly    l.OOO-llghts   capacity   each.    Is    the   rrc»>nl    for   th««   pa.*! 

We«'k    III    addition    to    nunurous    smaller 

weeks,    aggrigatlng    ovit    1. 000    light.*. 

shi>w    a    very    hlKh    olTliiency    rouple<l    with    "lose    rogiilnlion    and 

generally    satisfactory    results. 

THE    BERLIN    IRON    BRIDGE    COMPANY,    of    East    Berlin. 


Conn.,  are  putting  the  roof  on  a  building  for  the  United  States 
G  ent  at   Fort  Wadsworth,   N.    Y.      The  building  is  41  feet 

V. .  I  231  feet  long,  the  roof  being  made  entirely  of  iron — iron 

trusses  covered  with  corrugated  iron.  The  new  works  of  the 
Stanley  Electric  Manufacturing  Company,  at  Pittsfield,  Mass., 
will  be  built  entirely  of  iron  by  the  same  company. 

T.  W.  NESS  &  CO.,  ilontreal,  Can.,  have  been  manufacturing 
main  line  and  warehouse  telephones  for  a  number  of  years.  The 
large  number  of  testimonial  letters  submitted  from  leading  busi- 
ness houses  speak  well  regarding  the  satisfaction  its  instruments 
are  giving.  It  is  understood  that  the  firm  contemplates  es- 
tablishing a  branch  in  the  United  States,  for  the  manufacture  of 
its  various  lines  of  telephones. 

THE  PAGF:  BELTING  COMPANY,  Concord,  X.  H.,  has  had 
reproduced  the  diploma  of  highest  award  which  it  received  at 
the  World's  Fair  exhibit,  as  well  as  facsimiles  of  the  two  medals 
also  awarded  to  it.  These  will  be  found  interesting  as  sou- 
venirs of  the  Exposition  as  well  as  for  their  artistic  merits,  the 
facsimiles  of  the  medals  particularly  so  in  view  of  the  con- 
troversy Just  started  in  regard  to  them. 

CHARLES  A.  SCHIEREN  &  CO.,  45  Cliff  street.  New  York,  have 
just  furnished  a  55-inch  perforated  electric  belt,  three-ply,  for  the 
Lindell  Street  Railway  Company,  St.  Louis,  Mo.,  length  about  150 
feet.  They  think  business  is  picking  up  somewhat  in  the  electric 
line,  and  there  seems  to  be  increased  demand  for  their  perforated 
electric  belting.  Perforations  are  found  to  prevent  air  cushions  and 
hence  are  more  noiseless  and  can  be  run  with  greater  slack  upon 
the  pulleys. 

THE  INTERIOR  CONDUIT  AND  INSULATION  COMPANY. 
44  Broad  street.  New  York,  has  issued  a  catalogue  of  Lundell 
motors  and  dynamos,  which  is  in  every  respect  one  of  the  most 
artistic  and  handsome  trade  pamphlets  ever  issued  by  any  Arm. 
The  cuts  of  the  various  machines  are  in  keeping  with  the  typo- 
graphical and  artistic  execution  of  the  catalogue,  and  form  another 
illustration  of  the  unrivalled  excellence  of  the  work  of  Bartlett  & 
Co.,  the  engravers. 

THE  COWLES  ELECTRIC  SMELTING  AND  ALUMINUM 
COMPANY,  of  Lockport,  N.  Y.,  writes  to  say  that  there  is  no  truth 
In  the  rumor  of  a  consolidation  between  It  and  the  Pittsburg  Re- 
duction Company.  It  adds  that  no  negotiations  of  the  kind  are 
even  pending  and  that  the  Cowles  Company  has  no  intention  of 
moving  its  plant  to  Nl.'igara  Falls.  The  works  at  Lockport  are 
still  in  operation  and  the  company  is  prepared  to  furnish  alumi- 
nium and  its  different  alloys  as  heretofore. 

QUEEN  &  CO.,  INCORPORATED,  Philadelphia,  have  a  line  of 
vtry  good  commercial  ammeters  and  voltmeters  in  the  "magnetic 
vane"  type,  which  they  have  manufactured  in  large  quantities 
for  several  years.  These  instruments  are  designed  for  light  and 
power  plants,  and  when  placed  on  a  switchboard,  will  indicate 
current  or  potential  all  day  long.  They  are  mounted  in  hand- 
some cases,  to  presnt  an  attractive  exterior,  and  are  dust-proof 
as  also  weather  proof;  at  least  &s  much  so  as  possible,  with  first 
class  switchboard  instruments. 

F.  R.  CHINNOCK  has  taken  a  pleasant  offlce  in  the  Central 
Building,  143  Liberty  street.  New  York  City,  room  618.  where  he 
would  be  pleased  to  see  his  many  friends  and  former  customers. 
Mr.  Chinnock  will  hereafter  do  a  general  electrical  contracting 
business  for  the  installation  of  complete  electric  and  steam 
plants,  and  also  act  as  consulting,  electrical  and  mechanical  en- 
gineer. He  has  started  in  with  his  usual  vim  and  vigor,  and  will 
undoubtedly  meet  with  his  former  success,  as  he  has  already 
several  largo  contracts  booked. 

ALBERT  AND  J.  M.  ANDERSON,  2S9  A  street,  Boston.  Mass.. 
have  Issued  a  handsomely  printed  circular  showing  a  few  forms 
of  Aetna  railway  insulators  and  line  material  in  general  use.  A 
facsimile  Is  Included  of  a  very  complimentary  lotter  from  Mr. 
F.  S.   Pearson,   late  chl  leer  of  the  West   1  \(1.  as  fol- 

lows:     "I   would   say    t:  Brooklyn   City   H  ;    Company. 

«>f  Bnx^klyn.  and  the  West  End  Street  Railway  Company,  of 
B<»ston.  have  used  this  material  In  large  qu.intitles.  In  fact,  almost 
exclusively  for  the  last  two  years,  and.  so  far  as  I  have  been  able 
to  see.  It  h.'t'  '.irtlon  In  <  irtlcular.      I  have 

no  hesltatlii  c  this  line  i  .1." 

JAMES    HUNTER    MACHINE    COMPANY,    of    North    Adams. 

MitHS  .  aiiDonnces  to  the  trade  that  o;.  .nt  of  li.  m- 

!■•  tili'.n  aiHi   :i   ti  ii.ii-ncy  toward  lower  i  .s  well  :  .tto 

the  delivery  of  goods.  It  has  d<H^lded  to  handle  oxrluslvely  and  sol! 
directly,  all  goods  of  Its  manufacture,  which  wore  formerly  sold 
throuKhout  New  England  and  the  Middle  States  by  H.  N.  Bates 
*     Co..     of     Boston.     M.»^(«  TI.'  well- 

kn<iwn  Hunte-  pntont  fr('Mi..n  elni  ipllngs. 

-   description.  The 
'        i  .  .  .       ,-,,     -      all    modern    ma- 

chinery, enables  It  to  handle  lartre  orders  and  maintain  a  uniform 
high    standard    of    ,---'■-  |t    constanC  i.«    In    stock    a 

lnrir«»  line  of  shnftii  haneors.  etc.  ,  f^n  orders  at 

The  f  the  r.  hi   the  Bell  Tele- 

ling.    r«>-  ;    Oliver   ;  ..    is   In    charge   ol 

Mr.  Richard  H.  Hill,  a  mechanical  engineer  of  thorough  training 
and    wldo    experience. 

THE   ANSONIA    ELECTRIC  COMPANY   announces    that    after 
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careful  consideration  the  directors  have  decided  to  withdraw  their 
offer  of  compromise  made  to  the  creditors  some  months  since,  of 
paying  60  cents  on  a  dollar,  and  give  as  the  reason  for  this  decision 
the  following:  The  proposition  was  not  accepted  promptly  by  all 
the  creditors,  and  on  account  of  this  the  concern  has  almost  en- 
tirely lost  the  benefit  of  the  fall  trade,  which  in  the  electrical 
supply  business  is  altogether  the  best  of  the  year.  If  the  com- 
promise had  been  accepted  at  once  when  made,  the  directors  be- 
lieve that  it  could  have  been  succssfully  carried  out.  In  ad- 
dition to  the  above,  the  business  has  become  to  a  considerable 
extent  disorganized  in  Chicago,  for  the  reason  that  the  assignee, 
by  orders  of  the  court,  has  been  obliged  to  conduct  the  business 
within  quite  narrow  limits;  so  that  at  the  present  time  the 
Chicago  branch  is  not  in  nearly  as  good  shape  to  continue  as  a 
going  business  as  it  was  at  the  time  the  proposition  was  first 
made.  The  directors  are  now  considering,  in  the  interest  of  a 
proposed  reorganization,  the  matter  of  making  another  offer  to 
the  creditors,  and  if,  as  hoped,  some  financial  assistance  outside 
of  the  company  is  obtained,  another  proposition  will  be  laid  before 
the  creditors.  This  will  of  necessity  be  lower,  but  it  is  hoped 
to  make  it  in  the  shape  of  a  cash  offer. 

THE  HIGHAM  ELECTRIC  COMPANY,  431  Shawmut  avenue, 
Boston,  will  soon  place  on  the  market  an  arc  light  sytem  which 
promises  to  give  interesting  and  important  results.  Prof. 
Hooper,  of  Tuft's  College,  reports  as  follows  on  its  commercial 
features:  "The  system  possesses  some  remarkable  advantages  over 
all  other  systems.  I  have  found  that  with  fully  developed  (not 
hissing)  arcs  the  stabilitj'  of  current  is  maintained  entirely  by 
the  action  of  the  regulator;  that  50  per  cent,  above  the  working 
current  the  'characteristic'  of  the  dynamo  does  not  begin  to  droop; 
that  the  field   magnets  were  far  below  the  degree  of   saturation 


that  other  arc  light  dynamos  demand;  that  the  reaction  ot  the 
armature  is  small,  b^lng  comparable  with  that  of  'constant  po- 
tential' Hncandescent;  rath^-r  than  arc  light  dynamos;  that  there 
is  no  destructive  sparking  at  the  brushes,  either  at  full  load  or  on 
short  circuit;  that  at  full  load  the  resistance  of  the  dynamo  Is 
only  about  5  per  cent,  of  that  of  the  whole  circuit;  that  the  losses 
due  to  hysteresis,  eddy  currents,  windage  and  friction  of  the 
brushes  and  bearings,  is  only  about  another  5  per  cent,  of  the 
full  load;  that  sections  of  the  field  magnet  colls  were  cut  in  and 
out  of  circuit  by  the  regulator  without  perceptible  sparking  at  the 
sectional  commutator;  this  Is  largely  due  to  the  small  amount  of 
wire  on  the  field,  the  amount  being  several  times  less  than  Is  on 
other  arc  light  machines;  I  feel  that  I  can  fully  substantiate  the 
claims  made  by  the  owners  of  this  system,  that  they  have  a 
commercially  successful  arc  dynamo  which  can  be  manufact- 
ured at  far  less  cost  than  other  arc  dynamos,  and  at  the  same 
time,  win  have  a  commercial  efficiency  in  the  neighborhood  of.  15 
1  er  cent,  higher  than  the  best  arc  dynamos  of  the  present  day;  the 
system  is  unique;  being  a  complete  departure  In  Its  mode  of  reg- 
ulating and  'stabling'  the  current  from  all  other  systems  of  arc 
lighting." 


gxt^me^e  llottti\ 


BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  Syracuse,  N.  Y. 
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U.    S.    PATENTS    ISSUED    JAN.    2,    1894. 
(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,  New  York.) 

11,389.  Reissue.  ELECTRIC  CONNECTION;  H.  Sanche,  De- 
troit, Mich.  Application  filed  June  20,  1892.  The  combination  of 
a  binding  post,  superposed  telescopically  engaged  terminals, 
wires  passed  through  the  terminals  and  coiled  between  the 
same  and  a  binder  screwed  down  on  the  binding  post  in  engage- 
ment  with   the   adjacent   terminal. 

11,397.  Reissue.  ELECTRICAL  CONNECTION;  H.  Sanche,  De- 
troit, Mich.  Application  filed  June  20,  1892.  The  combination 
of  a  perfoi'ated  terminal  piece  provided  with  a  shank,  a  com- 
panion piece  engaged  therewith,  and  a  wire  passed  through 
the  perforation  in  the  terminal  piece  and  coiled  around  its 
shank. 

511,758.  ELECTRIC  MOTOR;  W.  A.  Crodus,  Chicago,  111.  Appli- 
cation filed  Oct.  11,  1892.  This  comprises  a  field  magnet  consist- 
ing of  sheet  metal  plates  extending  in  parallel  planes,  a  field  coil 
extending  around  the  plates,  holes  in  the  plates,  bolts  extending 
through  the  plates,  and  a  nut  adapted  to  fit  on  each  end  of  the 
bolts  to  hold  the  plates  together  and  at  the  same  time  form  a 
guard  for  the  field  coil. 

511,763.  TROLLEY;  W.  P.  Duncker,  Steelton,  Pa.  Application 
filed  Aug.  26,  1893.  A  trolley  having  a  pulley  and  provided  at 
opposite  sides  of  the  same  with  separate  outwardly  tapering 
conical  bodies  provided  with  spiral  grooves. 

511,787.  SELF-CLOSING  TELEGRAPH  KEY;  H.  E.  Moss,  Kansas 
City,  Mo.  Application  filed  Aug.  21,  1893.  This  comprises  a 
spring-actuating  rod,  one  end  of  which  is  provided  with  an  in- 
sulated handle  for  contact  with  the  thumb,  while  the  other  is 
adapted  to  be  held  by  the  spring  in  circuit,  and  a  slotted  guide 
sleeve  carried  by  the  key  lever  through  which  the  rod  operates, 

511,791.  AMMETER  AND  VOLTMETER;  J.  Perry  and  C.  E. 
Holland,  Application  filed  April  6,  1893.  In  a  measuring  instru- 
ment, such  as  described,  the  combination  with  a  magnifying 
spring,  a  lever,  a  piece  of  soft  iron,  a  coil,  and  index-hand,  of 
a  regulating  spring  attached  to  a  lever,  and  means  for  adjust- 
ing the  tension  of  the  regulating  spring.     (See  illustration.) 

511.821.  STORAGE  BATTERY  SYSTEM  OF  DISTRIBUTION:  J. 
Trumpy,  Hagen,  Germany.  Application  filed  Aug.  1,  1893.  The 
combination  of  a  motor,  a  shaft  actuating  a  suitable  switch  for 
including  a  greater  or  less  number  of  cells  of  battery  in  cir- 
cuit, an  electromagnetic  clutch  adapted  to  connect  the  shaft 
and  motor,  and  means  for  maintaining  the  circuit,  .said  clutch 
continuous  during  a  predetermined  movement  of  the  switch. 

511.822.  STORAGE  BATTERY  SYSTEM  OF  DISTRIBUTION: 
J.  Trumpy,  Hagen,  Germany.  Application  filed  Aug.  1,  1893.  In  a 
circuit  changer,  the  combination  of  a  supported  circular  con- 
ducting rail,  contacts  mounted  thereon,  but  insulated  therefrom, 
a  contact-brush  bridging  the  rail  and  contacts, and  an  arm  carry- 
ing the  contact-brush  mounted  on  a  spindle. 

511,824.  TROLLEY  MECHANISM  FOR  ELECTRICALLY  PRO- 
PELLED VEHICLES;  C.  H.  Veeder,  Lynn,  Mass.  Application 
filed  Nov.  23.  1892.  A  trolley  having  an  insulated  wire  inclosed 
in  Its  pole,  and  extending  from  the  trolley-wheel  to  insulated 
connections  contained  in  its  standard. 

611,853.    TROLLEY    WIRE  SUPPORT;    C.   T.   Lee,   Boston,   Mass. 


Application  filed  April  15,  1893.  The  combination  of  metallic  strips 
temporarily  soldered  to  the  ear,  and  ot"  sufficient  length  to  ue 
bent  around  the  conductor  to  hold  it  by  the  ear  while  per- 
manently secured  thereto. 

511,862.  ELECTRIC  LOCOMOTIVE  FOR  ELEVATED  TRACKS; 
C.  H.  Roberts,  Nartwell,  Ohio.  Application  filed  Oct.  25».  1»91. 
A  suspended  track  beam  provided  v/ith  upper  and  lower  track 
rails,  in  combination  with  upper  trucks  whose  wheels  engage 
the  upper  track  rails,  and  lower  trucks  suspended  from  the 
trucks   by   longitudinally   yielding  hanger  rods. 

511,866.  ELECTRIC  ALARM  FOR  CANE  FEEDERS;  A.  F. 
Slangerup,  New  Orleans,  La.  Application  filed  April  28,  1893. 
The  combination  of  an  endless  carrier,  a  movable  magnet 
mounted  in  juxtaposition  to  the  carrier,  and  a  circuit  changv-r 
operated  through  the  movement  of  the  magnet. 

511.873.  ELECTRIC  CIRCUIT  CONTROLLER;  R.  Callender.  Brant- 
ford,  Can.  Application  filed  April  24,  1893.  A  normally  open  cir- 
cuit including  a  magnet  having  a  reed  armature  adapted  to  vi- 
brate for  a  determined  period  on  a  single  closure  of  the  circuit, 
in  combination  with  means  whereby  a  second  circuit  is  closed 
by  the  reed  armature  at  the  termination  of  its  vibratory  period. 

511.874.  TELEPHONE  EXCHANGE  SYSTEM;  R.  Callender, 
Brantford,  Can.  Application  filed  March  12,  1S93.  An  auto- 
matic telephone  exchange,  comprising  telephone  lines,  signal 
storing  mechanism,  signal  distributing  mechanism  and  means 
for  thereby  uniting  the  lines  in  individual  pairs. 

511.875.  TELEPHONE  EXCHANGE  SYSTEM;  R.  Callender, 
Brantford,  Can.  Application  filed  Aug.  13,  1S92.  A  series  of  tel- 
ephone lines  eacl  connected  by  two  branch  wires  to  two  inde- 
pendent circuit  breakers  adapted  to  break  the  circuits  of  all 
the  lines  save  the  signalling  line,  in  combination  with  electro- 
magnetic means  for  controlling  the  movement  of  both  circuit 
breakers. 

511,8«2.  TELEPHONE  TRANSMITTER;  S.  C.  Drew,  Boston. 
Mass.  Application  filed  Jan.  23,  1S93.  This  comprises  a  dia- 
phragm and  a  resistant  electrode  adapted  to  be  placed  in  cir- 
cuit, combined  with  a  magnet  arranged  to  be  directly  influenced 
by  the  vibrations  of  the  diaphragm,  and  by  its  changes  in 
form  act  upon  and  vary  the  resistance  interposed  by  tie  elec- 
trode in  the  circuit. 

511,883.  REGISTERING  APPARATUS  FOR  TELEPHONES;  A. 
R.  Duperu,  San  Francisco,  Cal.  Application  filed  Nov.  17,  1892. 
The  combination  of  two  telephones,  "^he  line  wires  permanently 
coiK^.eeting  the  same,  a  recorder  located  at  one  of  the  telephones 
in  the  circuit  of  the  line  wires,  a  double  contact  switch  key  inter- 
posed in  the  line  circuit  for  throwing  an  auxiliary  current  i.nto 
the  line,  the  auxiliary  being  closed  by  the  shifting  of  the  switch 
key. 

511,889.  ELECTRIC  SWITCH;  J.  L.  Hinds,  Syracuse,  N.  Y.  Ap- 
plication filed  May  16,  1892.  This  comprises  a  terminal  support 
fixed  to  a  base  plate  having  a  bearing  opening  and  arms  extend- 
ing outwardly  from  the  walls  of  the  opening,  a  terminal 
mounted  in  the  bearing  opening,  a  clamp  for  drawing  the  arilis 
together  and  securing  the  terminal  to  its  support  and  an  elec- 
tric wire  secured  to  the  terminal. 

511,915.  ELECTRICAL  TRANSMISSION  OF  POWER;  N.  Tesla, 
New  York,  N.  Y.      Application  fileu  May  15,  ISSS.      The  method 


104 


Tin:    ki^h:ctwic^l    wc^klu. 


Vol.  XXni.  No.  3, 


of  opt-raling  elc-ctro;  ..tors  having  an  inue^enatni  en- 

ergizing  circuit,    w):.  -;   In    passing  an   alternating   cur- 

rent through  one  or  the  energizing  circuita  and  Inducing  by 
such  current  the  current  In  the  other  energizing  circuit  of  the 
motor. 

r,l  1,916.  KLKCTRIC  GENERATOR;  N.  Tesla,  New  York,  N.  Y. 
Application  filed  Aug.  19,  1Vj3.  The  combination  with  a  piston 
of  a  moving  conductor  of  an  electric  generator  in  direct  mechan- 
cal  connection  therewith.     (See  illustration.) 

j;n,928.    SECTION    INSULATOR;      H.    M.    Brockbank,     Brooklyn, 


NO.   511,916.— ELECTRIC   GENERATOR. 


NO.  &11.791.— AMME- 
TER  AND   VOLT- 
METER. 

N.  T.  Application  filed  Aug.  21,  1893.  The  combination  of  a 
■trcnKtlii-tiing  strap  secured  to  the  Insulator  by  a  bolt,  the 
bull  bcInK  provided  at  each  end  with  a  nut  having  an  eye  for  the 
attachment  of  the  span  wires. 
&11.941.  TR(.>LLEy  CATCHER;  G.  E.  Gay  and  J.  H.  Parsons, 
AugUHtn,  Me.  Application  filed  Feb.  28,  1893.  The  combination 
of  a  diHc  having  pn>J<<lion8  on  one  side  and  rigidly  attached  to 
a  shaft,  wlnilltiK  Hpilngs,  a  casing  adapted  to  revolve  on  the 
■haft  and  a  dog  a<lap».er  to  engage  with  the  projection  on  the 
disc. 
Bll.lt,.:'.  I'lJSH  BUTTON;  C.  D.  Hunking,  New  York,  N.  Y.  Ap- 
pllciii  I  Jan.  6,  1S93.      This  comprises  the  circuit  terminals 

a    tiM  lit    oponing,    a    pivoted    Index    m-edle    In    or    below 

the    sauH',    and    a    magnet    in    the    circuit    of    the    terminals    to 
operate  the  needle. 
Gll,94«.    ELE<:TRIC  CLOCK;    F.  L   Gregory.  Niagara  Falls,  N.  Y. 
Appll<allon     filed     April     19,     1892.      The     •  itlon     of    a    vl- 

brutory  dock  actuating  lever  carrying  lnn»  -  projection  and 

H  shorter  radius  projection,  and  an  electrical  terminal,  the 
switch  having  an  arm  and  detent  rim,  and  a  pivotally  supported 
switch-lock  having  an  arm. 
511,988.  ELECTRKJ  LOCOMOTIVE;  E.  M.  Hentlcy.  Boston, 
Mass.  Appll<:atlon  flli-d  Oct.  2i,  1891.  This  comprises  a  motor 
supported  on  a  frame  Journalled  on  the  axles  of  the  car,  the 
armature  of  the  motor  having  a  genr-wheel  engnging  with  a 
pinion  and  Journalled  on  a  hollow  bearing  loosely  surrounding 
the  axle,  and  a  flexll>l<.>  or  yielding  coupling  between  the  gear- 
wheel and  til'-  ii\K- 
612.027.     RE(}1  K      FOR     CONTINUOUS     CURRENT     ARC 

LIGHT  ClUt  I  ii.->,  I>.  Illglmm.  Itoston.  Mass.  Appllcntlon 
lllod  May  14,  1892.  The  roniblnallon  of  a  current  controlling 
devleo  with  ntoans  for  prodix  ing  In  a  branch  circuit  current 
waves  dIfTerIng  in  phase  from  current  waves  In  the  main  cir- 
cuit and  Adapted  to  act  upon  the  controlling  device  to  ren- 
der stable  and  to  regulate  the  main  current. 

B12.000.    electrh:ally  contium^led  railway  signal; 

F.  Mrl'.rlen.  Newark.  N.  .1.  Application  Hied  July  23.  1S93.  In 
a  block  system,  the  combination  of  n  in;»Knet  In  each  block  cir- 
cuit adapted  to  be  closed  by  the  1  of  wheels  through  the 
end  of  the  block,  a  short  circuit  i.i'un.i  the  magnet  controlled 
by  a  relay,  and  n  track  circuit  KovorntnK  the  relay,  whereby  the 
shoit   circtilt    reninlns                                             1    is   in   the  blo<'k. 

512,or.l.     ELECTRICALI.-  RAILWAY    SIGNAL; 

F.   McBrlen,   Newark.   N.  J.     Application   filed   Sept.   25.   1893.     In 
H  railway  slgtial.  a  mrchnnlcally  operated  signal  set  by  a  r^"^" 
Ing    train,    a    releasing    maenet    for    the    signal,    and    a    dr.    . 
clofior   I'perated    by    tlv  ■    when    set    to  c'<^se   a   circuit   con- 

taining the  relefifjlnK   n  and    thereby   restore  the  signal   if 

operated    without    the    pres<>nce    of   the    train. 

r.12.056.    CARTRIDGE-SHELL  BATTERY;     J.  J.   Pearson,   Brook- 
lyn, N.  T.    Application  filed  Jan.  2S,  1893.    A  battery  formed  of 


an  outer  protecting  shell,  a  zinc  lining,  a  sUver  chloride  cylin- 
der furnished  with  a  zigzag  wire  for  supporUng  the  silver 
chloride  cylinder,  elastic  supports  for  the  cylinder  which  com- 
pensate for  the  expansion  and  contraction  of  the  shell,  electro- 
lytic cylinder  placed  in  the  shell  and  surrounding  the  silver 
chloride  cylinder,  leaving  a  gas  chamber  and  a  seal  for  closing 
the  end  of  the  battery  cell,  formed  partly  of  elastic  material  and 
partly  of  inelastic  material.     (See  illustration.) 

512,077.  ELECTRICALLY  CONTROLLED  RAJLWAY  SIGNAX.; 
J.  Wayland,  Newark,  N.  J.  Application  filed  Oct.  5,  1893.  A 
system  comprising  a  plurality  of  blocks  or  sections,  an  automatic 
signal  for  each  block,  a  circuit  controller  operated  by  the 
signal  mechanism,  a  'releasing  magnet  in  the  circuit  con- 
trolled thereby,  and  circuit  connections  from  the  sides  of  the 
releasing  magnet  to  the  track  rails. 

512,102.  TRANSMISSION  OF  RAPIDLY  ALTERNATING 
ELECTRIC  CURRENTS;  W.  H.  Eckert,  New  York,  N.  Y.  Ap- 
plication filed  Oct.  11,  1893.  This  consists  in  generaUng  a  num- 
ber of  rapidly  alternating  currents  and  the  transmission  of  such 
currents  over  a  bimetallic  conductor  of  Iron  or  steel  combined 
with  copper. 

512,115.  ELECTRIC  CURRENT  REGULATOR;  A.  B.  Jones, 
Cleveland,  Ohio.  Application  filed  June  10,  1891.  This  comprises 
adjustable  magnets,  an  armature  lever,  a  resistance  box.  mov- 
able conducting  disc,  the  disc  being  supported  by  an  arm  on  the 
armature  lever,  and  an  adjusting  winding  post  connected  with 
an  arm  of  the  lever. 

512,146.  WIRE  COVERING  MACHINE;  W.  H.  Avis,  Toronto, 
Can.  Application  filed  June  7,  1893.  One  or  more  arms  carrying 
bobbins  of  yarn,  in  combination  with  a  revolving  spindle  to 
which  the  arms  are  attached,  and  a  dish  containing  suitable  In- 
sulating compound  fixed  to  the  revolving  spindle,  and  through 
which  compound  the  strands  to  be  covered  therewith  are  carried. 

512,201.  OVERHEAD  'UROLLEY  WIRE  SWITCH;  G.  W.  Mac- 
Kenzie,  M.  B.  Sloan,  and  T.  C.  Sloan,  Beaver,  Pa.  Appllca- 
cation  filed  Dec.  30,  1832.  This  comprises  two  arch  pieces  con- 
necting the  separate  ends  of  the  main  and  branch  wires,  and 
bridge  pieces  pivoted  at  the  ends  of  the  branch  wires,  and  ar- 
ranged to  connect  both  ends  with  the  main  wire. 

512,214.  COMPOSITE  TELEPHONE  AND  MULTIPLE  TELE- 
GRAPHIC TRANSMISSION;  F.  A.  Pickernell,  Newark,  N.  J. 
Application  filed  Aug.  25,  1893.  The  combination  with  the  main 
wire  of  a  double-wire  circuit,  of  a  retardation  or  choking  coll 
In  the  main  circuit,  a  condenser  in  an  earth  branch  thereof,  a 
similar  coil  in  the  artificial  line  and  a  similar  condenser  in  the 
earth  branch  thereof. 

512,217.  ELECTRIC  CALL;  P.  M.  Randall,  Concord,  N.  H. 
Application  filed  May  6,  1893.  The  combination  of  a  clock,  a 
circuit-closing  commutator  consisting  of  an  insulating  disc 
with  an  opening  allowing  the  clock  hands  to  protrude,  and  a 
plurality  of  holes  In  radially  arranged  pairs,  and  a  wire  passing 
out  through  one  and  back  through  the  other,  of  each  pair  of 
holes,  to  form  commutator  bars. 

512,227.  REGULATOR  FOR  DYNAMO  ELECTRIC  MACHINES; 
C.   E.   Scribner.   Chicago,   111.     Application  filed  Dec.  29,   1887.      A 


'y-- 


NO.    612,066.— CARTRIDGE   SHELL    BATTERY. 

method  of  regulating  the  current  supplied  to  a  working  circuit, 
which    consists   In   rl  -       '    n   coils    of   t'       '^   •  ■  ,cts   from   a 

shunt    to   ft    series    i  with    the    \  i.    and    vice 

versa;    W  n  of  the  field  magnets  is  ci 

612.250.     EL  ATOR;        A.     H.     Hoyl.     .M .-ter, 

N.  H.  Application  filed  March  15,  18$J.  The  combination  of  a 
pointer  and  Its  arbor  with  a  r  ''  V  :'ig  piece  or  presscr, 
a  spring  arm,  and  knob,  for  ai  ine, 

.M2.263.     SI  ■  V.     W.   C.    L.-ckwood,    New   York, 

^«     Y.     Ai  ,  '.  1892.     A  method  of  constructing 

electrodes  for  storage  batteries,  consisting  In  depositing  metallic 

tin  In  a  spongy-  or  flocculent  st.-'-  '-    -  n  of  chloride  of 

sodium  and  chloride  of  tin,  by  ■ 
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OUR  PATENT   RECORD. 

Hereafter  we  shall  give  in  our  patent  record  a  weekly  list 
ot  patents  which  have  expired  during  the  preceding  week. 
This  feature,  we  think,  will  be  found  ot  interest  by  our 
readers,  and  especially  to  inventors,  who  may  have  been  de- 
terred by  the  existence  of  fundamental  patents  from  perfect- 
ing improvements. 


RAPID   TRANSIT    FOR    NEW   YORK. 

The  proposition  of  the  Wilson  syndicate  for  constructing 
au  underground  rapid  ti-ansit  system  in  New  York  seems  to 
be  an  ideal  plan,  botli  from  a  public  and  engineering  stand- 
point. The  underground  feature  obviates  the  barbarous 
desecration  of  the  streets  by  unsightly  structures  and  tlie  fur- 
ther increase  of  the  intolerable  noises,  whose  continuance 
with  the  present  elevated  system  makes  it  impossible  for 
New  York  to  be  favorably  compared  in  an  aesthetic  sense 
with  any  of  the  great  cities  of  Europe,  and  renders  some  of 
the  most  desirable  parts  of  the  city  intolerable  for  residence 
besides  largely  detracting  from  their  business  value.  As  a 
feature  of  the  Wilson  plan  is  that  the  cars  are  to  be  pro- 
pelled, lighted  and  heated  by  electricity,  the  electrical  fra- 
ternity will  take  a  warm  interest  in  the  success  of  the  scheme, 
which  might  with  great  benefit  be  made  to  take  the  form 
of  an  organized  support  of  the  measure  before  the  Legislature 
and  Constitutional  Convention.  The  impetus  which  the  adop- 
tion of  the  scheme  would  undoubtedly  give  to  electrical  trac- 
tion in  general  should  enlist  the  direct  aid  of  all  those  con- 
nected with  the  electrical  industries,  while  the  immense  bene- 
fit to  the  residents  of  New  Y'ork  of  the  adoption  of  this 
system  over  the  proposed  extension  of  the  elevated  railway 
should  cause  them  to  exert  their  utmost  endeavors  in  its  sup- 
port. With  such  a  method  of  traction  as  that  proposed,  elec- 
tricity would  have  an  ideal  opportunity  to  make  manifest  its 
advantages,  and  the  demonstration  would  have  its  effects  in 
many  other  directions  on  the  hundreds  of  thousands  who 
would  thus  daily  experience  benefit  from  its  use. 


THE   DESIGN    OF  ELECTROMAGNETS. 

In  another  column  JMr.  E.  R.  Carichoff  makes  an  im- 
portant addition  to  our  knowledge  of  the  design  of  electro- 
magnets, which,  indeed,  may  be  considered  one  of  the  most 
practical  contributions  to  the  subject  yet  made.  Prof.  S.  P. 
I'liompson  and  others  have  pointed  out  in  a  more  or  less 
general  way  the  principles  governing  the  design  of  electro- 
magnets for  various  purposes,  but  so  far  as  ve  know,  no 
one  had  heretofore  shown  hov/  they  were  to  be  applied,  as 
regards  the  point  referred  to,  to  specific  cases.  By  the 
method  given  not  only  may  a  magnet  be  exactly  designed 
for  a  given  purpose,  but  by  changing  the  polar  area  to  satisfy 
tlie  condition  of  maximum  ehect  magnets  already  designed 
may  be  made  more  efficient.  The  one  point  of  weakness  in 
the'  method  is  the  necessity  of  knowing  the  iron  cur\-e,  as  it 
woulci  not  be  practicable  to  determine  this  for  each  case,  al- 
though with  Kennelly 's  apparatus  for  this  purpose,  de- 
scribed i.i  these  columns  several  months  ago,  it  would  not  be 
a  matter  of  much  difficulty  to  do  so.  It  would  be  interesting 
to  have  tests  made  on  dift'erent  commercial  irons  used  in 
electromagnets  in  order  to  determine  if  the  variation  is  suffi- 
cient to  aflfcct  the  method  proposed,  and  to  furnish  curves 
from  among  which  the  proper  one  may  be  selected  for  a 
specific  case,  should  the  variation  exceed  an  amount  whicli 
otherwise  would  render  the  method  described  inapplicable. 
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HEINRICH    HERTZ. 

Hy  the  death  of  Heinrich  Hert2  at  the  early  age  of  thirty- 
seven  years,  science  has  suflfercd  an  affliction  even  greater 
than  through  the  similarly  premature  deaths  of  Pascal  and 
I'resnel.  What  he  had  already  done  for  science  had  come 
to  be  regarded  as  merely  a  foretaste,  and  the  entire  scientihc 
world  was  confidently  relying  on  tlie  genius  of  the  young 
German  professor  for  extensions  of  his  researches,  even  to 
the  final  mysteries  which  nature  has  so  long  and  carefully 
guarded  from  the  covetous  mind  of  man.  It  should  be 
borne  in  mind  that  the  rcbearches  of  llcnz  have  not  merel>  a 
bearing  on  the  phenomena  of  electricity  and  light  The 
mechanism  of  molecular  physics,  which  carries  with  it  almost 
the  solution  of  the  problem  of  the  universe  itself,  was  con- 
cerned, and  therefore  the  loss  through  his  death  is  not  con- 
firjcd  to  the  scientific  world  alone,  but  intimately  concerns 
the  entire  human  race.  While  thus  the  master  spirit  is  gone, 
the  field  he  opened  up  and  the  impetus  he  gave  to  research 
remain,  and  will  doubtless  be  accelerated  now  that  scientific 
workers  are  thrown  upon  their  own  resources  by  his  un- 
timely death  and  can  no  longer  rely  upon  his  genius  for  fur- 
tlicr  extensions.  In  another  column  we  print  a  heartfelt 
tribute  of  Dr.  Oliver  Lodge  to  his  late  friend  and  co-worker, 
which  expresses  strongly  the  great  esteem  in  which  the 
charming  personal  character  of  Dr.  Hertz,  in  which  the 
modesty  o'  true  genius  was  predominant,  was  held  by  those 
who  had  the  honor  of  his  acquaintance. 


history  of  tiie  Niagara  plans  from  the  beginning,  and  tlius 
bet  at  rest  a  disagreeable  controversy,  and  also  add  an  ex- 
ceedingly interesting  cliapter  to  engineering  Uterature.  The 
policy  of  secrecy  pursued  by  the  company  is  at  the  bottom 
of  much  of  tlie  suspicion  with  which  its  motives  have  been 
viewed,  and  has  also  resulted  in  placing  some  of  its  profes- 
sional advisers  in  an  awkward  position  that  a  more  open 
policy  would  have  avoided- 


HkOK.   KOWLANOS   SUIT. 

The  report  of  the  court  proceedings  in  the  suit  of  Prof. 
Rowland  against  the  Cataract  Construction  Company,  which 
we  print  elsewhere,  has  an  interest  not  usual  in  legal  cases. 
Tlie  testimony  gives  more  of  an  insight  of  the  genesis  of  the 
Niagara  plans  than  has  heretofore  been  permitted,  and  the 
side  light  thrown  on  the  business  features  of  "  experting  "  is 
aho  not  without  interest  From  the  testimony  it  would  ap- 
pear that  there  is  a  distinction  recognized  in  the  "  profession  " 
between  an  "  expert  "  and  an  "  expert  witness  " — the  latter 
being  presumably  one  whose  chief  qualification  lies  in  bring- 
ing out  the  strong  points  of  a  case  and  dodging  the  weak 
•  •nes  rather  than  in  the  possession  of  actual  scientific  knowl- 
edge in  regard  to  the  subject  matter  of  a  case,  which  also 
exj)lains  the  ecjuivcjcal  professional  standing  of  many  so- 
called  experts,  and  the  prejudice  becoming  attached  to 
the  word.  The  verdict  of  the  court  is  a  recognition  of 
the  undoubted  value  of  Prof.  Rowland's  services  to  the 
Xiagara  j)n)ject,  although,  probal)!y  on  account  of  the  esti- 
mate <jf  tlic  plainlilT  in  his  original  bill  of  $10,000,  it  does 
not  award  anywhere  near  the  amount  claimed  in  the  present 
suit.  The  claims,  however,  in  regard  to  originating  the  main 
features  of  the  plans  arlopted  for  the  Niagara  transmission 
arc  not  settled  by  the  verdict,  and  still  remain  undecided  as 
far  as  the  public  is  concerned.  The  testimony  of  Prof. 
Rowland  on  the  one  hand  and  Prof,  l^'orbes  and  Mr.  Rankin 
on  the  other  are  diametrically  opposed  on  some  of  the  most 
important  points.  While  Prof.  Rowland  claims  credit  for 
settling  the  (picstion  of  frequencies,  various  details  of  the 
electrical  machinery  and  transforming  apparatus,  Proi'. 
Forbes  testified  that  all  of  the  essential  features  of  the  plan 
adopted  were  determined  upon  before  he  had  seen  Prof. 
Rfnvland's  report,  and  the  Westinghouse  company  has 
claimed  that  the  design  of  the  dynamo  originated  with  their 
engineers.  As  the  cotmscl  for  the  defense  virtually  ac- 
knowledged the  great  value  of  Prof.  Rowland's  services  aside 
from  anv  question  of  priority,  no  direct  effort  was  made  in 
the  suit  to  bring  up  this  question,  htit  wc  trust  that 
in  view  «^f  the  claims  and  counter  claitns  made.  l>ot]i 
here  and  in  Furope.  the  Construction  Companv  will  feel  it 
but  fair  to  all  concerned  to  authorize  the  publication  of  a 


RELATIVE  COST   OF  COPPER   FOR  CONDUCTORS. 

The  articles  elsewhere  by  Messrs.  Bell,  Kennelly  and  Steiu- 
metz  form  the  most  important  contribution  yet  made  to  the 
subject  of  tlie  relative  cost  of- conductors  in  diilereiit  electri- 
cal systems,  and  may  be  said  to  definitely  settle  a  question  in 
regard  to  which  but  little  information  has  heretofore  existed. 
Uoih  Kennelly  and  Sleinmetz  call  attention  to  an  obvious 
correction  to  tlie  results  calculated  in  tlie  article  upon  which 
tliey  comment,  in  regard  to  tlie  additional  saving  in  the  two- 
phased  system  by  having  tlie  current  density  tlie  same  in  each 
of  the  tliree  wires  of  tliat  system.  This  introduces  a  cor- 
rection of  about  three  per  cent  in  tlie  results  tliere  calculated 
and  brings  them  into  exact  conformity  witli  tliose  given  by 
Kapp.  Ihe  extension  of  tlie  comparison  by  both  of  tliese 
writers  is  mteresting.  Mr.  Kennelly  shows  tliat  while  by  a 
dilterent  connection  in  die  tliree-phased  system  a  saving  of 
300  per  cent  may  be  obtained  on  tlie  basis  of  effective 
E.  M.  F.,  tlie  insulation  stress  is  not  changed,  which  illus- 
trates the  worthlessness  of  comparisons  on  tliat  basis.  Both 
writers  agree  that  tliere  is  no  fair  basis  of  comparison,  as 
we  have  pointed  out  before,  between  direct  and  alternating 
current  systems,  and  Steinmetz  calls  attention  in  addition  to 
the  electro-chemical  stress  of  continuous  currents,  which  he 
slates  is  generally  far  more  severe  than  tlie  electrostatic  stress. 
As  an  important  complement  to  the  mathematliical  demon- 
stration is  Dr.  Bell's  account  of  a  practical  proof  of  the  saving 
of  copper  in  the  thriJe-phased  over  the  simple  alternating 
system,  which  will  doubtless  set  the  matter  at  rest  in  tlie 
minds  of  those  who  think  of  niatliematics  as  a  mere  system 
for  juggling  with  figures — in  which  supposition,  it  may  be 
remarked,  tliey  only  too  often  have  reason.  The  criticism  of 
Mr.  Steinmetz  in  regard  to  our  remarks  on  tlie  importance 
of  line  insulation  would  be  perfectly  just  if  tlie  statement  re- 
ferred to  were  taken  in  an  absolute  and  not  in  a  comparative 
sense,  as  meant,  though  we  now  see  that  it  was  ambiguously 
expressed.  The  idea  intended  to  be  conveyed  was  that  vmtil 
a  practical  limit  of  insulation  stress  was  reached,  compari- 
sons between  alternating  current  systems  bascni  upon  insula- 
tion stress  alone  would  not  be  just  That  is,  the  undoubted 
superiority  of  the  three-phased  system  in  this  respect  over 
other  present  systems  would  not  assume  the  weight  indi- 
cated by  the  ratio  expressing  it  until  actual  practical  difficul- 
ties of  insulation  inler\ened.  W  ith  the  voltages  that  have 
been  thus  far  use<l,  or  are  now  pioposed  for  use,  it  does 
not  appear  that  we  hdve  approached  a  limit  of  insula- 
tion that  would  as  yet  justify  any  great  weight  being  given  to 
the  additional  insulation  stress  of  one  system  over  that  of 
the  other,  though,  of  course,  when  such  a  practical  limit  is 
leached,  or  when  the  ditlicuities  of  insulation  become  propor- 
tional to  the  increase  of  voltage,  this  factor  \s'ill  assume  its 
full  importance. 


The  Berliner   Suit. 


Wc  are  informed  by  the  attorney  for  the  government  that 
the  evidence  in  support  of  the  bill  of  charges  in  the  Berliner 
suit  is  in,  the  evidence  of  the  defense  nearly  in,  and  that  it 
i>  the  present  expectation  of  the  counsel  that  the  evidence  • 
on  both  sides  will  be  completed  and  the  cause  ready  for 
hearing  before  next  summer. 


January  27,  1894. 
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Dr.   Heinrich  Hertz. 


The  death  of  Dr.  Heinrich  Herlz,  which  took  place  at 
Bonn  on  Jan.  i,  robbed  the  world  of  one  of  its  most  brilliant 
young  scientists.  In  the  thirty-seventh  year  of  his  age,  with 
an  enviable  record  for  the  past,  and  a  genius  and  energy 
possessed  by  but  few,  he  gave  promise  of  achieving  even 
more  important  results  in  the  future,  and  of  attaining  a 
still  greater  reputation. 

He  was  the  son  of  Dr.  Gustavus  Hertz,  and  was  born  at 
Hamburg  on  the  22d  of  February,  1857.  His  primary  educa- 
tion was  received  in  a  private  school,  supplemented  by  one 
year  in  the  high  school.  At  the  age  of  eighteen  he  decided  to 
become  a  civil  engineer,  and  devoted  himself  to  special  studies 
in  that  direction,  but  finding  that  it  would  require  years  of 
work  to  gain  a  livelihood  from  this  profession  and  that  the 
work  itself  was  full  of  monotonous  details,  he  abandoned  the 
idea,  and  after  serving  his  time  in  the  army  he  went  to 
Munich  in  1878,  where  he  studied  physics  under  Von  Helm- 
holtz.  In  1880  he  became  assistant  to  that  great  physicist, 
and  three  years  later  accepted  the  chair  of  theoretical  physics 
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HEINRICH     HERTZ.  ' 

at  Kiel.  From  1885  to  1889  he  was  professor  of  physics  in 
the  Technical  High  School  at  Carlsruhe,  and  in  1889  he  suc- 
ceeded the  well-known  physicist,  Clausius,  at  the  University 
of  Bonn,  where  he  remained  until  his  death. 

Dr.  Hertz  had  a  charming  personal  character  and  pos- 
sessed in  a  marked  degree  that  modesty  which  is  so  often 
characteristic  of  true  genius. 

The  investigations  of  Prof.  Hertz  were  principally  in  elec- 
tricity, and  his  experimental  discovery  of  the  relation  be- 
tween light  and  electricity  created  a  profound  sensation  in 
scientific  circles.  In  brief,  he  proved  that  the  rays  of  electric 
force  follow  the  same  laws  of  transmission,  reflection  and  re- 
fraction as  the  rays  of  light;  in  fact,  that  they  are  only  light 
rays  of  much  greater  wave  length.  Dr.  Oliver  J.  Lodge, 
vx'ho  is  pecuHarly  well  qualified  to  pass  judgment  upon  Prof. 
Hertz's  work,  has  given  the  following  estimate  of  that 
scientist  in  the  current  number  of  the  London  "  Electri- 
cian    : 

"  Not  a  student  of  physical  science  on  the  planet  but  v^ill 
realize  and  lament  the  sad  loss  conveyed  by  the  message, 
'  Hertz  is  dead.'  After  thirty  years  of  study  and  preparation, 
he  achieved  his  great  discovery  in  the  comparative  quiet  and 


isolation  of  Carlsruhe,  and  now,  only  a  few  years  later,  his 
work  for  the  human  race  is  over,  and  he  has  entered  on  a 
new  career, 

"  Ever  since  he  went  to  Bonn  he  has  been  ailing;  he  was 
never  strong,  apparently,  as  a  child,  and  his  friends  have  long 
been  anxious  about  him.  A  little  time  ago  he  seemed  to  be 
mending,  and  we  heard  better  accounts;  but  since  the  serious 
winter  began  he  grew  worse,  and  with  the  incoming  of  the 
new  year  he  passed  out  of  our  ken,  not  yet  thirty-seven  years 
of  age. 

"  It  is  not  the  time  to  attempt  a  critical  estimate  of  his  work. 
The  greater  part  of  his  short  life  was  spent  in  thorough  equip- 
ment of  himself  for  the  successful  quest  of  the  unknown 
..mong  the  most  solid  and  difhcult  branches  of  science.  Up 
to  the  age  of  twenty-one  he  studied  as  an  engineer — an  ad- 
mirable training  for  a  physicist,  as  many  can  testify.  Then 
he  graduated  at  Berlin,  and  became  assistant  to  von  Helni- 
holtz.  Here  the  writer  first  made  his  acquaintance  thirteen 
years  ago,  when,  on  calling  upon  the  distinguished  professor 
of  physics  at  the  University  of  Berlin,  Hertz  did  the  honors 
of  the  laboratory, 

"  During  the  years  at  Berlin  he  published  many  investiga- 
tions and  theses  of  a  weighty,  not  to  say  ponderous,  order, 
and  became  known  in  strictly  scientific  circles  as  a  learned 
and  rising  physicist  of  whom  much  might  reasonably  be  ex- 
pected. In  1885  he  became  professor  at  the  Technical  Col- 
lege at  Carlsruhe,  and  in  1889  he  received  his  call  to  suc- 
ceed Clausius  in  the  University  of  Bonn.  But  it  was  during 
an  investigation  begun  in  1887,  at  the  instance  of  Prof,  von 
Helmholtz,  on  some  obscure  piieriomena  occurring  in  in- 
duction coil  circuits  that  led  him  to  that  brilliant  series  of  ex- 
periments which  have  immortalized  his  name,  and  may  even 
be  said  to  have  created  an  epoch  in  science.  July,  1888,  saw 
the  publication  of  the  most  striking  memoir  of  that  series, 
and  at  the  Bath  meeting  of  the  British  Association  in  that 
same  year  all  the  world  was  advised  of  the  discovery  by 
Fitzgerald,  then  president  of  Section  A. 

"  Had  it  not  been  for  the  preparedness  of  British  physici;-ts 
in  this  matter  Hertz's  discovery  might  have  been  left  to  leak 
out  gradually,  and  be  more  or  less  misunderstood  for  the 
course  of  ten  or  twenty  years,  as  usual.  Continental  science, 
was,  in  fact,  by  no  means  ripe  for  a  clear  appreciation  of  these 
experiments,  and  even  now  it  is  surprising  that  a  Continental 
philosopher  should  have  thus  reaped  the  fruits  of  the  theo- 
retical seed  sown  in  England.  However,  so  it  was;  Hertz 
stepped  in  before  the  English  physicists,  and  brilliantly  car- 
ried ofif  the  prize.  He  was  naturally  and  unaffectedly  pleased 
with  the  reception  of  his  discovery  in  Englaud,  and  his 
speech  on  the  occasion  of  the  bestowal  of  the  Rumford  medal 
by  the  Royal  Society  will  long  be  remembered  by  those  who 
heard  it  for  its  simple-hearted  enthusiasm  and  good-  feeling. 
His  letters  are  full  of  the  same  sentiment,  and  theie  is  no 
doubt  that,  in  addition  to  being  a  capable  and  well-armed 
investigator,  he  was  also  a  modest  and  courteous  gentleman. 
We  hoped  many  times  to  see  him  at  one  of  the  meetings  of 
the  British  Association,  where  he  would  have  been  sure  of 
a  cordial  welcome,  but  every  year  he  had  to  excuse  himself — 
once  on  the  ground  of  military  service  demanded  of  him  at 
some  autumn  manoeuvres.  It  is  strange  to  remember  that 
such  a  man,  with  his  rare  combination  of  experimental 
facility  with  high  mathematical  equipment,  was  regarded  by 
his  nation  not  only  in  the  light  of  a  university  teacher,  but 
also  as  a  locomotive  unit  capable  of  emitting  and  receiving 
bullets.  However,  this  compulsor}-  militar\-  service  may 
have  conferred  upon  him  some  needful  relaxation  and  change 
of  thought,  if  the  discipline  was  noi  too  trying  for  his  state 
of  health. 

"  In  addition  to  his  physical  investigations  it  may  not  be 
generally  known  that  Hertz  was  also  genuinely  though  not 
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obtrusively  or  actively  interested  in  certain  modern  discover- 
ies in  experimental  psychology,  and  he  was  a  corresponding 
member  of  tiie  ::5(jciety  for  r'i>'chical  Research,  borne  ex- 
periences oi  his  m  this  conneciion  had  made  a  distinct  im- 
pression upon  him,  and  he  was  prepared  to  examine  into  the 
possible  truth  oi  phenomena  such  as  a  short  time  ago  would 
have  been  by  most  men  in  his  position  scouted  as  hopelessl} 
improbable  or  absurd- 

■■  It  would  be  a  mistake  to  suppose  tliat  his  best  known 
research  is  all  we  owe  to  him.  He  made  experiments  on  tlie 
time  of  contact  of  elastic  bodies  of  certain  shapes  before  they 
rebounded,  and  a  minor  or  collateral  discovery  of  his  con- 
cerning the  curious  effect  of  ultra-violet  hght  in  promoting 
electrical  discharge  has  led  to  a  long  series  of  experiments, 
and  seems  likely  to  afford  important  a^istance  in  the  diffi- 
cult task  of  disentangling  the  relations  between  electricity 
and  matter — the  most  promising  and  suggestive  branch  of 
modern  physical  chemistry. 

"  Jjut  the  writer  does  not  intend  to  be  drawn  into  a  com- 
ment on  Hertz's  scientific  work;  he  feels  too  keenly  tlie  seri- 
ous blow  which  the  loss  of  so  young  and  capable  a  man 
entails  upon  all  workers  in  the  same  regions  of  science. 

■■  We  have  lost  the  skill  and  power  of  work,  the  trained 
judgment,  the  patience  and  store  of  learning  with  which  he 
was  endowed;  and  those  that  are  left  must  close  up  the  ranks 
and  advance  as  best  they  can  without  the  aid  of  that  able  and 
friendly  co-worker." 


The  fleeting  of  the  American  Institute  of  Electrical  Engineers. 


The  eighty-third  meeting  of  the  American  Institute  of 
4ilectrical  Engineers  was  held  Wednesday  evening,  Jan.  17, 
at  headquarters,  12  West  Thirty-first  street,  with  President 
I  louston  in  the  cliair.  The  paper  of  the  evening  was  read  by 
Dr.  Louis  Bell,  the  subject  being  "  Practical  Properties  of 
Polyphase  Apparatus."  The  paper  is  one  of  unusual  ex- 
cellence, and  with  the  very  able  and  lively  discussion  which 
followed  made  tlie  meeting  one  of  the  most  notable  in  the 
history  of  the  institute.  Such  a  paper  was  particularly  wel- 
come in  view  of  the  great  falling  olf  in  the  character  of  many 
of  those  read  during  the  present  Institute  year,  and  as  a  con- 
sequence the  attendance  was  very  large,  and  included  an  un- 
usual proportion  of  the  more  eminent  members  of  the  in- 
stitute, who  are  only  attracted  by  papers  of  intrinsic  ineriL 

The  i)aper  was  compactly  written,  and  though  not  of  in- 
ordinate length,  contained  much  information.  The  principal 
points  considered  were  the  starting  and  running  torques  of 
poi) phased  motors;  relative  merits  of  biphased,  triphascd 
and  higher  phased  apparatus,  including  circuits;  also  the 
question  of  the  best  frequency,  with  reference  to  arc  awd  in- 
candescent lighting,  power  transmission  and  the  mechanical 
exigencies  of  construction  of  apparatus. 

The  discussion  was  of  an  important  ciiaracter  and  partici- 
pated in  by  Mr.  Stanley,  who  gave  a  very  interesting  account 
of  his  company's  biphased  plant  in  Pittsfield,  .Mass.;  by  Mr. 
Slcinmelz,  Mr.  Crosby,  Mr.  l,)arlingU>n,  Dr.  I'upin  and  Mr. 
Mailloux.  Profs.  Porbcs  and  Rowland,  although  present, 
(lid  not  join  in  the  duscussion. 

Mr.  Stcinmctz  is  always  interesting,  but  on  this  occasion  he 
was  unusually  so.  He  said  that  tl;c  rotation  of  a  copper  disc 
by  a  rotary  magtictic  field  produced  by  stali^mary  electro- 
magnets was  described  by  Arago.  In  reply  to  Mr.  Stanley  s 
claim  for  the  merits  of  condensers  an<i  his  disparagement  of 
synchronous  motors,  Mr.  Stcinmctz  also  said  that  properly 
designed  synchronous  motors  had  a  condenser  action  of 
their  own,  obviating  the  necessity  of  separate  condensers,  and 
also  called  attention  to  the  fact  that  he  had  made  this  state- 
ment before  at  an  institute  meeting,  flc  statc<l  that  he  had 
made  experiments  on  the  frecjucncy  at  which  flickering  was 


visible  and  found  tliat  the  greater  the  brilliancy,  that  is,  the 
higher  tlie  temperature,  the  higher  frequency  at  which  tlick- 
ering  was  visible.  With  the  usual  brilliancy  the  liickering 
at  18  or  20  periods  was  abominable  and  at  30  still  perceptible. 
Mr.  Crosby  said  he  would  hke  to  ask,  inasmuch  as  tlie  per- 
sonal equation  entered  largely  into  tlie  matter  of  flickering, 
whether  any  one  else  had  observed  the  lights  at  tlie  same 
time  with  substantially  the  same  results.  Mr.  bteinmetz  said 
that  -Mr.  Eickemeyer  was  present,  also  Prof.  Forbes  and 
some  workmen,  and  that  all  arrived  at  substantially  the  same 
conclusion. 

After  the  discussion  the  report  of  the  Committee  on 
Units  and  Standards  was  read,  recommending  the  names 
Gilbert,  Weber  and  Gauss  for  C.  G.  S.  units.  This  was  ob- 
jected to  by  Messrs.  Wolcott,  Steinmetz  and  Mailloux,  and 
finally,  on  the  motion  of  Mr.  Mailloux,  the  report  was  laid 
jn  the  table. 

The  report  of  the  Committee  on  Revision  of  Election 
Rules  was  read  by  the  secretary  of  the  institute  in  the  ab- 
sence of  the  chairman.  Dr.  ¥.  Benedict  Herzog.  It  makes 
certain  recommendations  requiring  that  the  balloting  envel- 
opes emanating  from  other  sources  tlian  the  secretary's  office 
shall  be  marked  "  unofficial,"  and  that  the  number  of  votes 
in  nominations  shall  be  placed  opposite  the  name  of  each 
candidate  on  the  "  general  proposal  list "  accompanying  the 
ballots  distributed.  This  report,  which  is  designed  to  pre- 
vent a  reoccurrence  of  the  disgraceful  election  tactics  em- 
ployed last  year  at  the  annual  election,  will  come  up  for  dis- 
cussion at  a  future  meeting,  and  its  adoption  or  rejection  will 
have  a  vital  bearing  upon  the  future  prospects  of  tlie  insti- 
tute. It  is  very  much  to  be  regretted  tliat  action  was  not 
taken  at  the  present  meeting,  in  view  of  the  appioachhig  an- 
nual election. 

The  following  are  the  recommendations  of  the  Committee 
on  Units  and  Standards,  signed  by  Kennelly,  Crocker,  Geyer 
and  Hajiiilton: 

The  provisional  adoption  of 

The  term  "gilbert"  for  the  C.  G.  S.  unit  of  magnetomotive  force, 
the  same  being  produccjd  by  0.795S  ampere-turn  approximately. 

The  term  "weber"  for  the  C.  G.  S.  magnetic  unit  of  flux,  some- 
times described  as  the  C.  G.  S.  line  of  flux. 

The  term  "oersted"  for  the  C.  G.  S.  unit  of  reluctance. 

The  term  "gauss"  for  the  C.  G.  S.  unit  of  flux  density,  or  one 
weber  per  normal  square  ct-ntlmetre. 

The  committee,  it  will  be  remembered,  in  its  previous  report, 
dated  June  20,  1891,  advocated  that  the  above  terms  should  be  ac- 
corded to  magnitudes  In  conformity  with  the  "practlcaJ"  electro- 
magnetic system,  and  th«?refore  following  in  natural  order  and  ex- 
tension from  one  volt,  ohm,  ampere,  and  other  units  In  universal 
u.se. 

As,  however,  so  Important  a  series  of  new  unit  magnitudes  could 
only  meet  with  general  recognition  and  favor  under  the  authoriza- 
tion of  an  international  electrical  congress,  which  authorization 
has  been  withheld  at  the  recent  congress  at  Chicago,  and  since 
objections  have  been  raised  to  those  magnitudes,  your  committee 
considers  that  the  urgent  need  for  names  specifying  the  prin- 
cipal quantities  dealt  with  in  magnetic  circuits  can  best  be  met 
with  general  favor  by  adopting  for  those  names  the  fundamental 
unit  mak'iilludcs  of  the  International  C.  G.  S.  8y.«<tem  after  the  prec- 
edents alre&dy  established  in  the  cases  of  the  C.  G.  S.  units  of 
force  and  work,  entitled  respectively  the  "dyne"  and  "erg." 

,'\t  the  meeting  of  council  held  on  Jan.  17  the  following 
associate  members  were  elected: 

Comfort  A.  At^ams,  Jr..  Cambridge,  Mass.;  U.  N.  B«thell. 
Now  York  City;  Francis  Broadnox,  New  York  City;  Joseph 
Urolch,  Brooklyn,  N  .Y.;  Slgfried  H.  Ende,  New  York  City; 
Thomas  Francis  Flanagan,  Portsmouth,  N.  H.;  Bertram  P.  Flint; 
New  York  City;  James  Mason  Knox,  New  York  City;  Wynn  Mer- 
edith. San  Francisco;  Max  Osterbcrg,  New  York  City;  R.  L. 
Selden,  Jr..  I>cep  River.  Crnn.;  George  F.  Sever,  Now  York  City; 
Charles  Henry  Smith.  Atlanta,  Ga.;  Sidney  Sprout,  San  Frandaoo^ 
Cal.;    OeotKe  A.  Wardlaw,  Oswego,  N.  T. 

The  following  associate  members  were  tnuisferred  to  full 
membership: 

W.  I,.  R.  F.mmet.  New  York  City;  Nathaniel  S.  Keith,  San 
Francisco,  Cal.;  Alton  D.  Ad.^mB.  Worcester.  Mass.;  C.  E.  Mc- 
Cluer.   Richmond.  Va;    J.  P.  Jackson.  Sute  College.  Pa. 


January  27,  1894. 
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Long  Distance  Transmission   with  Continuous   Currents. 


BY  FRANK   C.  PERKINS. 

LTERNATING  currents  can  be  success- 
fully used  for  transmission  of  power  over 
long  distances,  as  has  been  clearly  demon- 
strated during  the  past  few  years.  Some 
prominent  electrical  engineers  insist  that 
multiphase  motors  should  always  be  used 
for  long  distance  transmission.  There 
is,  however,  no  doubt  that  under  certain 
conditions  direct  cuiTent  apparatus  may 
be  made  to  give  excellent  results. 

A  very  interesting  plant  has  just  been 
completed  by  Mr.  M.  Thury,  of  Geneva,  Switzerland.  Mr. 
Thury  is  electrician  for  Cie.  de  I'lndustrie  Electrique  Geneve. 
At  this  installation  about  400  h.  p.  is  transmitted  over  a  dis- 
tance of  about  twenty  miles,  by  means  of  continuous  cur- 
rents. The  potential  used  on  the  line  is  between  six  and 
seven  thousand  volts. 

The  increasing  _production   of  the   Biberist  paper  mills, 


After  liaving  passed  through  the  turbines  of  the  hydraulic 
plant  of  the  Erinvilliers  nrills,  the  waters  of  the  Suze  are 
collected  into  a  canal  and  carried  through  short  tunnels  to 
the  generating  station.  The  head  of  water  at  that  place 
amounts  to  fourteen  metres;  and  the  volume,  although  vary- 
ing widely,  according  to  the  period  of  the  year,  is  nearly  al- 
ways sufficient  to  generate  400  h.  p.  The  generating  station 
is  located  on  the  left  bank  of  the  river,  close  to  Frinvilliers, 
and  occupies  a  special  building.  A  400-h.  p.  turbine,  built 
by  Escher,  Wyss  et  Compagnie,  of  Zurich,  revolves  on  its 
vertical  shaft  at  120  revolutions  per  minute  and  drives,  by 
means  of  bevel  wheels  and  pinions,  two  dynamos,  placed  one 
on  each  side.  These  dynamos,  built  by  Compagnie  de 
ITndustrie  Electrique  Geneve,  are  six  pole  generators  of  the 
Thury  system..  The  field  magnet  cores  and  pole  pieces  are 
made  entirely  of  wrought  iron;  the  armature  has  a  Gramme 
winding  and  is  very  carefully  insulated.  At  275  revolutions 
per  minute  these  dynamos  generate  a  current  of  40  amperes 
with  3,300  volts.  They  have  been  tested  at  4,700  volts  with- 
out affecting  the  insulation  in  the  least.  This  v/ould  give 
9,400  volts  when  the  two  machines  are  connected  in  series. 
The  regular  working  potential  is,  however,  but  3,300  volts 


FIG.    1— DIRECT  CtJKrRENT  TRANSFORMERS. 


near  Soleure,  was  such  that  very  soon  the  available  motive 
power  on  the  spot  would  be  insufficient  to  carry  the  ma- 
chinery required.  It  was,  therefore,  necessary  to  consider 
how  to  supply  the  additional  power;  and  the  managers  of 
the  works,  advised  by  Prof.  Denzler,  of  the  Zurich  Polytech- 
nicum,  showed  much  enterprise. 

The  Ronchatel  &  Frinvilliers  paper  mills,  near  Bienne, 
are  under  the  same  management  as  the  Biberist  mills.  Their 
machinery  is  driven  by  water  power  supplied  by  the  Suze; 
and  between  the  two  mills,  which  are  about  two-thirds  of  a 
m.ile  apart,  the  head  of  water  available  without  interfering 
with  the  working  of  the  mills  was  found  to  be  sufficient  to 
develop  400  h.  p.  as  an  average  all  the  year  round.  The  dis- 
tance between  Frinvilliers  and  Biberist  is  about  thirty  kilo- 
metres, and  it  was  decided  to  transmit  the  motive  power 
available  by  means  of  electricity. 


each,  or  6,600  volts  in  series.  They  are  insulated  by  means 
of  thick  layers  of  mica,  and  :he  bed  plates  are  supported  at 
a  certain  level  above  the  ground  by  strong  porcelain  insula- 
tors, as  shown  in  Fig.  2.  The  commutator  is  75  centimetres 
in  diameter,  and  is  formed  of  442  segments,  or  sections,  of 
hard  drawn  copper,  insulated  with  mica.  The  current  is 
collected  by  18  carbon  brushes.  The  commercial  efficiency 
of  these  machines,  as  tested  by  Prof.  Denzler,  reaches  93 
per  cent.,  while  their  weight  is  less  than  7  1-2  tons. 

They  are  electrically  connected  in  series,  and  supply  at 
the  generator  end  of  the  line  a  current  of  40  amperes  at  6,600 
volts,  with  a  drop  of  600  volts,  or  10  per  cent.,  upon  the  line 
at  full  load. 

Bare  copper  conductors  are  used  in  the  line  construction, 
which  are  seven  millimetres  in  diameter.  The  line  is  en- 
tirely aerial  and  passes  through  the  mountainous  country 
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lying  between  Frinvilliers  and  Biberist  From  its  position, 
it  is  very  liable  to  be  struck  by  lightning,  and  for  this  reason 
a  number  of  lightning  arresters  have  been  placed  on  the 
poles  besides  those  at  the  generating  and  receiving  stations. 

The  two  motors  at  the  Biberist  mills  are  exactly  like  the 
generators  in  construction  and  design.  They  are  con- 
nected in  series  on  6,000  volts  and  deliver  about  155  h.  p. 
each  at  200  revolutions  per  minute.  The  commercial  effi- 
ciency of  the  installation  from  the  shaft  of  the  turbine  to  the 
motor  shafts  exceeds  75  per  cent,  at  full  load.  • 

Mr.  Thury  has  also  installed  a  plant  at  Oynnax,  France, 
which  has  been  in  operation  for  some  time  with  great  suc- 
cess. In  this  installation  direct  current  transformers  are 
used  at  the  receiving  station  for  reducing  the  potential  from 
2,000  volts  to   120  volts. 

Some  of  the  latest  types  of  machines  for  this  purpose  have 
two  armatures  and  one  set  of  field  coils;  one  armature  to 
receive  the  current  at  high  potential,  being  driven  as  a  motor, 
while  the  other  delivers  a  nuich  larger  current  at  low  po- 
tential. Other  direct  cuiTcnt  transformers  have  two  wind- 
ings on  the  same  armature  and  one  set  of  field  coils. 

The  machines  designed  by  Mr.  Thury  for  this  purpose, 
shown  in  Fig.  i,  consist  practically  of  a  generator  and  motor 
with  shafts  directly  connected ;  two  armatures  and  two  sepa- 
rate fu-lfls  being  used.     The  motor  receives  the  current  from 


if  they  remain  at  rest  with  respect  to  each  other,  that  is,  if 
they  are  independent  of  the  motion  of  the  metal,  then,  if  a 
current  is  electricity  in  motion,  there  will  be  a  current  circu- 
lating through  the  revolving  ring,  because  the  charge  re- 
mains at  rest  while  the  ring  itself  moves;  there  would  then  be 
a  current,  but  there  woiild  be  no  difference  of  potential  be- 
tween two  successive  points  on  the  ring,  that' is,  there  would 
appear  to  be  a  current  without  a  difference  of  potential.  It 
might  be,  however,  that  the  charge  in  the  revolving  ring  is 
not  held  at  rest  by  that  in  the  outside  ring,  as  its  path,  if  it 
moved  together  with  the  metal,  would  be  along  equi-poten- 
tial  lines,  in  other  words,  it  might  be  like,  wath  gravity, 
which  does  not  tend  to  hold  a  body  moving  over  a  hori- 
zontal surface.  In  that  case,  it  seems  that  the  charge  must 
move  together' with  the  metal,  and,  again,  if  an  electric  cur- 
rent is  electricity  in  motion,  this  revolving  ring  carrying  the 
electricity  with  it  would  be  the  equivalent  of  a  current  and 
would  therefore  have  an  effect  on  a  fixed  magnetic  needle 
placed  near  it;  it  would  again  be  a  current  without  a  differ- 
ence of  potential.  In  this  case  the  effects,  if  they  exist, 
would  probably  vary  with  different  velocities  of  the  ring,  and 
it  would  then  be  possible  to  have  such  a  thing  as  an  electric 
current  in  which  the  electricity  may  be  made  to  travel  at  any 
desired  velocity.  The  negative  result  of  such  an  experiment 
might  at  least   show  that  a   current   is  not  electricity   in 


r  Ki.    2.— MOTOR    STATION    AT    BIBFiKIST 

the  line  at  froiu  1,800  to  2,000  volts,  and  drives  the  generator, 
which  delivers  a  current  of  600  amperes  at  120  volts.  Each 
motor  develops  about  120  h.  p. 

At  the  generating  station  tliere  are  two  turbines  of  150 
h.  p.  e.uh.  A  generator  of  i05,ocx)  watts  capacity  at  2,000 
volts  is  directly  cumiected  to  each  turbine,  as  shown  in  Fig.  3. 

I'hc  distance  between  the  generating  and  receiving  sta- 
tions is  about  eight  kilometres.  A  net  efficiency  of  76.2 
per  cent,  is  obtained  in  this  transmission. 

The  method  of  comicoting  the  gcncnitors  to  the  turbines 
differs  from  that  at  I'>il)erist  in  that  the  generator  shaft  and 
turbine  shaft  arc  directly  connected  and  revolve  horizontally, 
while  at  Biberist  the  turbine  has  a  revolving  vertical  shaft 
and  the  generators  have  horizontal  shafts. 


FIO.  .^.—OENURATI.NG   STATION    AT  OVNNAX 

motion.  If  the  two  rings  are  fixed  and  a  magnetic  needle 
be  made  to  move  in  the  dielectric,  between  them,  around  the 
same  axis  as  that  of  the  rings,  it  would  seem  that  it  should 
be  deflected  into  a  definite  position,  showing  the  existence 
of  a  magnetic  field;  this,  as  was  understood  from  a  recent 
lecture  by  Prof.  Elihu  Thomson,  might  explain  the  exist- 
ence of  the  earth's  magnetism,  supposing  the  earth  to  be  one 
plate  of  a  condenser,  the  space  around  the  earth  forming 
the  other  conductor,  or  plate,  of  the  condenser,  the 
magnetic  nee<lle  revolving  wnth  the  surface  of  Uie 
earth,  and  therefore  moving  between  these  two  changes. 


A   Ciirri-nl    NS'Hhoiit   a   Difference   In    Potcnti.il. 


In  a  recent  after-<linncr  chat,  the  following  problem  arose: 
Suppose  an  air  condenser  be  made  of  two  metallic  cylinders 
or  rings,  one  slightly  smaller  than  the  «ither,  and  contained 
inside  of  it.  thtts  fortning  the  equiv.ilcnt  of  the  two  cylindrical 
coatings  of  a  Leyden  jar.  When  charged,  suppose  the 
outer  one  to  be  fixed  and  the  inner  one  to  revolve  arotmd  its 
axis;  if  the  charges  arc  contained,  or  held,  in  the  metal,  and 


The  I'nlversity  F.xtension  Lecture.*; 
The  first  of  the  course  of  ten  lectures  on  electrical  sub- 
jects \\'as  delivered  in  the  Cooper  Instittitc  Building  on  Mim- 
dav.  Jan.  15.  by  Mr.  C.  O.  M.Tilloux.  the  stibject  beini; 
"  Batteries.  Prniary.  Secondary  anfl  Thermo."  The  attend- 
ance was  so  large  that  almost  one  huhdre<l  persons  had  to  W 
turned  away.  Hereafter  the  large  hall  in  the  Cooper  Bttild- 
incT  will  be  used. 


It  Is  About  Time. 

It  is  noteworthv  fhat  electric  light  carbons  are  n'^«  being 
made  in  England,  savs  the  London  "  Electrical  Engineer." 
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BY  DR.  LOUIS  BELL. 

Within  the   last  few  months   this   subject  has   received 
ittention  from  nearly  ever)-  electrician  of  repute  who  is  in 
die  least  interested  in  alternating  work.     Up  to  date  the 
discussion  has  been  entirely  on  theoretical  grounds,  and,  in- 
deed, this  is  all  that  is  really  necessary,  since  we  may  take 
Ohm's  law  for  granted  and  the  mathematical  processes  in- 
volved in  the  necessary  computations  are  neither  difficult  nor 
complicated.     The  results  which  have  been  reached  are  in 
substantial  accord  on  the  point  that  there  is  in  the  intercon- 
nected or  three-wire,  three-phase  system  a  saving  of  25  per 
cent,  over  the  copper  required,  all  other  conditions  being 
equal,  by  the  single  phase  or  any  polyphase  system  employ- 
ing a  complete  circuit  per  phase.     Inasmuch,  however,  as  an 
experimental  demonstration  speaks  more  clearly  to  the  mind 
of  the  average  man  than  any  amount  of  theorizing,  I  have 
recently  performed   some  experiments  for  the  purpose   of 
satisfying  those  unfamiliar  with  mathematics,  or  stubbornly 
unwilling  to  accept  mathematical  demonstrations,  as  to  the 
exact  facts  in  the  case.     The  experiments  were  of  the  sim- 
plest possible  character,  consisting  of  the  transmission  of 
energy  over  a  three-wire,  three-phase  line  and  a  single- 
phase    line    under    conditions    that    could    be    most    care- 
fully controlled.     Four  non-inductive  lines  of  equal  length 
were  set  up  leading  to  a  small  bank  of  lamps.     The  four 
wires  were  then  arranged  two  in  parallel  and  single-phase 
current  at  50  cycles  per  second  transmitted  over  them,  the 
voltage  at  the  dynamo  and  at  the  lamps  and  the  amount  of 
energy  being  carefully  noted.     This  terminated  the  first  part 
of  the  demonstration.     Next,  one  of  the  four  lines  was  re- 
moved and  the  three  remaining  lines  used  to  transmit  three- 
phased  current  at  50  cycles  to  the  sam^  bank  of  lamps  con- 
nected in  the  mesh  combination.     The  net  result  was  as  fol- 
lows:    With  the  same  initial  voltage  and  the  same  energy 
transmitted  the  same  loss  of  energy  was  observed  with  the 
three-phase  system  and  three  wires  as  had  previously  been 
found  with  the  single-phase  system  and  the  four  wires.     In 
other  words,  the  same  amount  of  energy  was  transmitted  at 
the  same  loss  with  three-quarters  the  weight  of  conductor. 
The  agreement  with  the  theoretical  saving  of  25  per  cent,  was 
within  one  per  cent.,  sufficiently  close  to  render  the  demonstra- 
tion complete.     Now  let  us  see  what  this  really  means ;  it  signi- 
fies that  by  the  use  of  the  interconnected  three-phase  system 
we  can  transmit  the  same  energy  with-  the  same  loss  as  in 
the  single-phase  system,  using  but  three-quarters  the  amount 
of  copper.     Or,  it  means  that  with  the  same  amount  of  cop- 
per we  can  transmit  more  energy  with  the  same  loss,  or  the 
same  energy  at  a  higher  efficiency.     So  far  as  the  economy 
of  the  system  is  concerned,  the  interconnected  three-phase 
circuit  is  equivalent  to  a  rise  in  voltage  of  about  15  per  cent, 
without,  however,  introducing  the  added  strain  on  the  insula- 
tion that  would  be  met  if  the  voltage  of  the  generator  were 
actually  raised  15  per  cent. 

To  deny  the  savin?  in  the  interconnected  three-phase  sys- 
tem,' therefore,  is  equivalent  to  denying  an  advantage  in  in- 
creased voltage.  No  matter  by  what  Drocess  the  amount 
of  copper  required  to  meet  given  conditions  be  computed, 
whether  bv  an  assumed  drop  on  the  line  or  by  rigid  applica- 
tion of  Lord  Kelvin's  law.  the  fact  still  remain?  that  the 
three-phase  system  has  2=;  per  cent,  advantage  over  the  single- 
phase  svstem  in  the  intrinsic  amount  of  copper  required  to  do 
the  same  work.  Tt  might  be  desirable  in  sT)ecial  cases  not  to 
let  this  savine  anpenr  as  a  decrease  in  the  cross-section  of 
the  copper,  but  to  take  advantage  of  it  in  increased  output  or 
in  increased  efficiencv.  "V^Hiatever  the  character  in  which 
the  saving  in  copper  mav  apnear,  it  is  always  existent,  and  al- 
though a  Jesuitical  attempt  to  conceal  it  may  suppress  it  in 


a  certain  particular  function,  it  will  always  appear  some- 
where and  somehow  as  an  absolute  saving  in  the  trans- 
mission system,  just  as  must  be  the  case  with  a  genuine  in- 
crease of  voltage,  and  he  would  indeed  stultify  himself  who 
would  attempt  to  conceal  the  advantage  of  increased  voltage 
in  the  electrical  transmission  of  power. 


Relative  Costs  of  Distribution  by  Different  Electrical  Systems 
With  the  Same  Effective  or  Maximum  E.  M.  F. 


BY  A.   E.  KENNELLY. 

In  Mr.  Weaver's  interesting  article  upon  this  subject,  ap- 
pearing in  The  Electrical  World  for  Jan.  13,  page  48, 
two  of  the  conclusions  reached  appear  open  to  some  modi- 
fication. 

First.  In  the  deduction  by  aid  of  Figs.  5,  6  and  7,  that 
the  triphase  and  diphase  systems  require  equal  weights  of 
conductor  when  equal  effeciive  delivery  pressures  are  em- 
ployed, it  is  evident  that  this  applies  only  to  the  delta  tri- 
phase system.  If  the  accompanying  diagram  of  a  Y  tri- 
phase system  be  exchanged  for  Fig.  7,  the  effective  pres- 
sures, as  measured  at  the  lamps,  will  be  the  same  as  be- 
fore, but  the  current  in  each  main  conductor  will  he  2 
amperes  instead  of  2\/9. 

This  arrangement  will  cause  the  delivery  to  the  six  lamps 
to  be  accompanied  by  a  loss  in  the  mains  of  3X2X2  =  12 
watts,  introducing,  therefore,  a  saving  of  75  per  cent,  in 
the  copper  needed  for  simple  alternating  current  distribu- 
tion. 

On  the  basis  of  maximum  E.  M.  F.    between    conductors 

this  difference  between  the  /\  and  Y  varieties  of  the  tri- 
phase system  does  not  appear. 

Second.  There  appears  to  be  a  flaw,  although  from  a 
practical  point  of  view  an  insignificant  one,  in  the  result 
quoted  in  Mr.  Weaver's  article  for  the  diphase  system. 
Fig.  6,  page  48,  represents  three  equal  wires  carrying  three 
currents  that  are  not  all  equal  in  strength.  From  the  ex- 
amination of  any  exaggerated  case  of  this  nature,  it  be- 
comes evident  that  the  purposes  of  economy  can  best  be 
served  by  apportioning  the  total  copper  unequally  among 
unequal  currents.  In  this  case,  suppose  each  wire  to 
weigh  100  pounds,  making  300  pounds  total  weight. 
Then  it  follows  arithmetically  that  the  most  economi- 
cal division  of  this  copper  gives  87.9  pounds  t« 
each  outside  conductor  (resistance  1.138  ohms), 
and  the  balance  of  124.2  pounds  to  the  return 
wire' (resistance  0.805  ohm).  The  loss  in  delivery  will 
now  be  2  X3  X  3  X  i- 138  +  (3  VD' X  0.805  =  34.97  ^'atts 
instead  of  36,  making  the  relative  copper  expenditure  291 
lbs.  instead  of  300.  This  appears  to  agree  with  Mr. 
Kapp's  estimate. 

Summing  up,  then,  on  the  basisof  Mr.  Weaver's  results, 
with  the  above  slight  modifications,  we  have  for  the  rela- 
tive loss  of  energy  in  the  same  weight  of  conductoron  the 
different  systems,  or  for  the  relative  expenditure  of  copper 
for  the  same  loss  in  transmission  by  the  different  systems: 

On  basis  of  equal 

EflfectiveE.  M.  F.        Maximum  E.  M.  F. 

at  translating^device .     between  conductors . 

Continuous  current  (metallic  circuit) lo-  loo 

Simple  alternatinR  cun-ent  (metallic  circuit)        loo  200 

Dipnase  with  common  return  wiic 73  291 

Triphase  Y  system as  'Jo 

Triphase  ^  system 75  '5° 

To  these  may  be  added  other  well-known  systems  for 
the  sake  of  comparison: 

On  basis  of  equal 
Effective  E.  M.  F.  Maiunum  E.  M.  F. 

at  translating;  device.       between  conductors. 
Continuous    current  three-wire,    allowing  60 

percent,  of  outside  copper  to  neutral  wire.        32.5 
Five-wire  continuous  current  system,   allow- 
m?  also  60  per  cent,  of    outside  copper 
to  inside  wires., ".9 
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BV  CHAS.  P.  SIEINMETZ. 

N  The  Electrical  Worid  of  Jan.  13 
I  read  a  very  interesting  article 
by   Mr.   \V.  D.   Weaver  on  the 
copper  economy  of  systems  of 
electrical  distribution,  to  which  1 
would  like  to  add  a  few  remarks, 
not  to  dispute  any  of  the  numeri- 
cal results,  since  obviously  scien- 
tific   results    derived    by    mathe- 
matical analysis  are  proved  be- 
yond doubt  by  the  innate  exact- 
iK-ss  of  mathematical  rcasoniii}^,  but  merely  to  add  a  few 
a<l(litif>nal  remarks  to  this  question,  to  which  I  have  given 
a  good  deal  of  attention  also. 

First,  instead  of  "  effective  "  potential,  I  should  prefer  the 
expression  "  comparison  on  the  basis  of  equality  of  minimum 
potential,"  since  in  this  comparison  whenever  systems  are 
compared  having  different  potentials  in  their  different 
branches — as  the  interlinked  quarter-phase  system — it  is  the 
minimum  potential  which  is  made  the  basis  of  comparison, 
and,  further,  because  this  basis  of  comparison  is  of  interest 
and  importance  only  in  circuits  supplying  apparatus  which 
require  a  definite  low  potential,  i.  e.,  in  the  low  potential  in- 
candescent lighting  networks. 

In  this  case,  of  low  potential  incandescent  lighting  circuits, 
still  more  efficient  in  copper  than  the  three-phase  or  quarter- 
phase  system  is  the  old  Edison  three-wire  system,  single- 
j)hase,  or  continuous  current,  which  requires  only  37.5  per 
cent,  of  the  copper  of  the  t^vo-wi^e  system  if  the  neutral  wire 
is  made  of  the  same  cross-section,  and  31.3  per  cent,  if  the 
neutral  wire  is  made  of  one-half  the  cross-section  of  the  out- 
side wire.  Since  by  this  system  the  potential  of  distribution 
is  doubled,  and  since  the  amount  of  copper  required  in  a 
given  system  is  invcrselv  proportional  to  the  square  of  the 
potential,  by  the  use  of  this  system  the  theoretical  amount  of 
copper  is  reduced  to  one-fourth,  and  adding  hereto  the 
amount  of  copper  u^'^d  in  the  nontral  wire  gives  the  above 
mentioned  figures. 

With  regard  to  the  interlinked  qtiarter-phase  svstem,  i.  e.. 
the  quarter-phase  svstem  with  common  return  for  both  phases. 
ATr.  Weaver  considers  the  case  onlv  where  three  equal  wires 
nrc  used.  Tn  thi«;  rise  the  current  den^itv  in  the  central  wires 
or  common  rcttim  i*;  4T.4  per  cent,  higher  than  in  the  out- 
side wires,  and  therefore  the  dispo<;ition  of  the  copper  is  not 
the  most  economical.  Making  the  central  wire  of  41. 4  per 
rent,  larger  cross- section  than  the  outside,  we  get  the  most 
economical  condition  and  therehv  reduce  the  amotmt  of 
copper  reqtiired  in  the  interlinked  quarter-phase  system  in 
ihe  ratio 

■{  -4-  2\^? 

I   -•-  .  or  190  -r-  97. 13. 

Wc  get  then  the  following  table: 

T-OW     rOTKNTTATi    INrANPKSrKNT     TJOHTTNO     riRri'ITS 

COMrARISOV  OV  TUr  basis  of  FOINtlTV  OF    MIVIMt'M    POTFVTUr.   IV 

TIIF  »;VWTFM 
To  trnnjinilt  tho  «inmo  p.iwiT  ovor  tho  unmo  rlt-ttnnr-o  with  tho  !tnm<> 
Innji  of  power,  thnt  i«    "i<l.  n,,.  e......  ofHrlonry.  thp  amoiintu  <-f 

roppor  roq»ilr«»«1  nrr- 

I  Wlrwi — Plnirlp    phn(i#>:    r.  i    riirr«»nt IOO  n 

8  Wires— Edison     S-wlro.  hn.^p     <«yntf«m.     neutral     1-5 

rron.il    porflon SIS 

Edison     Swire.     alriKle-phase     system,    neutral    full 

cross    section S7.5 

Tnterllnkrrt    qu.Trter-phftse   system 7J  <> 

Three-phase   !«yntem 75  0 

4  Wires     Fonr-wiro.     slntrle-phnse    system.     Inslrte     wires.     1-5 

cross    section 18  7 

Four- wire,    slmrle-phsse    system.    Inside    wires    full 

rrrtns    section jj? 

Three-phnse  system,  with  neutral  wire SS.S 

Independent    qunrter-phRse   system 100.0 


5  Wires— Five- wire,  single-phase  system.  Inside  wires  1-2  cross 

section 10.9 

Five-wire,  single-phase  system,  inside  wires  full  cross 

section 15.6 

Independent  quarter-phase,  with  common  neutral...  31.3 
To  compare  the  different  systems  in  the  simplest  and  most 
elementary  manner,  we  have  to  dissolve  them  in  their  com- 
ponent systems  of  equal  nalure,  i.  e.,  in  one-wire  systems,  by 
considering  all  the  currents  as  issuing  from  the  generator 
over  the  wires  to  a  neutral  point  or  centre  of  potential,  where 
they  neutralize  each  other. 

Then  the  single-phase  system  of  potential  e   consists  of 

g 
two  one-wire  svstems  of  potential  —  each. 

2 

The  three-phase  system  of  potential  c  between  lines  con- 

g 
sists  of  three  one-wire  systems  of  potential  — -  each. 

V3 
Since  the  amount  of  copi)er  is  inversely  proportional  to 
the  square  of  the  potential,  other  things  being  equal,  the 
amount  of  copper  in  the  single  phase  and  in  the  three-phase 
svstems  bears  the  ratio: 


(;^)-(r)'=-^^ 


or  the  thrte-phase  system  requires  75  per  cent,  of  the 
copper  of  the  single-phase  s\  stem. 

The  interlinked  quarter-phase  system  with  three  equal 
wires  is  produced  from  the  independent  quarter-phase  system 
with  four  wires  by  making  one  wire  the  common  return  of 
both  phases,  whereby  the  loss,  and  therefore  the  efficiency,  is 
not  changed,  and  25  per  cent,  of  the  copper  is  saved,  but  at 
the  same  time  the  maximum  potential  increased  by  41.4  per 
cent. 

With  regard  to  the  comparison  of  continuous  current 
with  the  alternating  current  system  on  this  basis.  I  beg  to 
differ.  While  on  the  basis  of  the  same  maximum  potential, 
i.  e.,  the  same  electrostatic  stress,  the  continuous  current  re- 
<|uires  only  50  per  cent,  of  the  copper  of  the  single-phase 
current,  this  comparison  is  not  fair  and  not  pemiissible,  since 
a  continuous  E.  M.  V.  produces  not  only  an  electrostatic 
stress  like  the  alternating  potential,  but  besides  this  an  electro- 
chemical stress  by  electrolysis,  which  is  generally  by  far  more 
severe  than  the  electrostatic  stress.  It  can.  therefore,  only 
be  misleading  to  compare  c<intinuous  current  systenis  on 
the  basis  of  electrostatic  stress  with  alternating  circuits,  and 
is  of  no  practical  interest  either,  since  .it  these  liigh  poten- 
tials the  continuous  cmrcnt  is  out  of  competition  an\-\\Tiy. 

T fence,  leaving  the  continuous  current  out  altogether,  we 
get  bv  a  comparison  on  the  basis  of  maximum  potential  in 
the  svstem.  as  it  is  proper  with  regard  to  the  stress  on  the 
insulation  and  danger  to  life,  the  following  results: 

COMPARISON  ON  THF  BASIS  OF  FOIAim'  OF  MAXIMTM    POTKNTIAI,   IN 

TIIF  SVSTEM. 

To  transmit  the  snmo  power  over  the  same  distance  with  the  same 
loss  of  power,  thnt  'f.  with  the  same  efllelency.  the  amounts  of 
I'opper  reotilr<^d  are- 

?  Wires — Slnjrle-phnse  system 1*^  '^ 

.1  Wires — Three-phnse    system , 75.0 

Tntorllnked  quarter-pha.^e  s>'stem   — . 2l_  y  loOs^  i*4f  7 

4 

Interlinked     quarter-phase    sj-stem.     with      S      equal 

wires ■ ^T■<<^.n 

4  Wires  -Independent  quart er-phane  system 100.0 

Coming  now  to  the  editorial  remarks  that  the  factor  of 
the  line  insul.ition  is  of  no  direct  importance,  since  circuits 
have  been  worked  successfnlly  \nth  ifi.ono  volt.s*  and  the 
limit  of  potential  not  vet  reached.  I  am  somewhat  astonished 
at  this  statement,  for.  according  to  this  rea.soning,  it  would 
he  inexcusable  to  throw  away  large  amounts  of  copper  on  ex- 
pensive lines  of  3.000  xt^lt^i.  when  hy  merelv  incren^ing  the 
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potential  ten  fold,  99  per  cent,  of  this  copper  could  be  saved. 
VVliile  it  is  undoubtedly  true  that  potentials  of  16,000,  or 
even  25,000,  volts  can  be  controlled  and  insulated  success- 
fully, it  is  just  as  true,  for  instance,  that  in  mechanical  engi- 
neering pressures  of  2,000  or  3,000  pounds  per  square  inch 
have  been  handled  and  controlled,  and  yet  nobody  in  design- 
ing a  steam  engine  or  a  locomotive  will  think  for  a  moment 
of  using  such  pressures,  though  undoubtedly  the  boilers  and 
engines  would  become  smaller  and  more  efficient  thereby. 

Hence,  while  it  is  possible,  theoretically,  to  insulate  for 
any  potential  whatever,  practically  it  makes  a  very  great  deal 
of  difiference  whether  one  has  to  deal  with  2,000  volts  or  with 
20,000  volts,  and  every  increase  of  potential  increases  the 
difficulty  of  constructing  and  maintaining  the  system  and 
reduces  its  reliability.  Therefore,  while  it  is  theoretically 
possible  to  handle  far  higher  potentials,  and  perhaps  in  future 
such  potentials  will  even  be  used  in  practice  with  complete 
reliability,  still  the  factor  which  limits  and  determines  the 
maximum  potential  in  the  system  is  exclusively  the  strain 
on  the  insulation,  so  that  in  high  potential  circuits 
the  comparison  on  the  basis  of  equal  maximum  potential  is 
not  only  not  of  secondary  importance,  but,  on  the  contrary, 
the  fundamental  factor  which  determines  the  choice  of  the 
potential  and  the  reliability  of  the  system. 


Thei 


■n 


3S'  yl  <  =  >(S6  -f  (my  (A  —  ilA) 
dA 

if  y,  S8  i!i^  <^  =  >  d^. 

dA 


(0 


Since    for    this    case   </o&  =  V,  08  — —  the    two  sides   of 

A 

the  equation  are  the  same  and  the  pull  is  the  same  when  the 

polar  area  is  A,  and    when  it    is    A  —  dA.      In    the   same 

way  it  can  be  shown  that  the  pull  is  the  same  where  the 

polar  area  is  A  aiid  A  -\-  dA- 

I'rom  this  we  draw  the  conclusion  that  when  the  air  gap 

reluctance  is  expressed   by  a  line   parallel  to  the  tangent 

drawn  at  the  part  of  the  iron  characteristic  where  we  arc 


On  the  Design  of  Electromagnets  for  Specific  Duty. 


BY  E.    R.   CARICHOFF. 

XIGENCIES  demanding  the  design  of  an 
electromagnet  to  perform  a  specific  duty 
where  maximum  efficiency  was  necessary 
and  no  experimenting  permitted,  the 
writer  made  some  preliminary  calculations, 
and  found  that  with  certain  conditions  the 
best  results  were  obtained  by  reducing  the 
polar  area,  and  with  other  conditions  the 
best  results  were  obtained  by  increasing 
the  polar  area.  After  going  through 
the  excellent  work  of  S.  P.  Thompson  on  the  electromagnet 
and  not  finding  there  or  elsewhere  any  formulated  statements 
showing  the  proper  relation  that  should  exist  between  the 
magnetic  reluctance  of  the  air  gap  and  the  iron  of  the  mag- 
I'et,  the  writer  tabulated  a  lot  of  results  and  finally  hit  upon 
the  following  easy  method  of  determining  the  relative  air  gap 
and  iron  reluctance  in  order  to  get  the  maximum  work  out 
of  a  given  magnet,  where  work  equals  initial  pull  times 
travel. 

The  writer  offers  this  with  the  belief  that  it  is  entirely 
original,  although  it  seems  strange  that  so  simple  a  relation 
has  never  been  pointed  out  before. 

To  explain  the  method,  let  us  assume,  for  example,  that 
the  curve  in  Fig.  i,  O  E  C  D,  represents  our  iron,  and  O  F 
our  air  gap  characteristic,  and  that  we  are  working  at  the 
point  C  on  said  curve.  Reduce  the  polar  area  A  by  dA, 
and  suppose  that  the  force  is  reduced  for  an  instant 
by  d^,  so  that  the  induction  in  the  air  gap  is  still  §>.'>  and 
that  in  the  iron  is  reduced  by  /\^  §^.  Since  a  tangent 
drawn  to  the  curve  at  C  is  parallel  to  the  line  0  F,  we  see 
that  the  force  necessary  to  produce  a  change  /\  o\^  in  the  in- 
duction is  the  same  in  both  iron  and  air  gap.  Therefore, 
if  dS  produces   in    iron    a    change    /\    ??,    it   can    produce 

V2  A  ^'  say  d^l  in  both. 

It  is  evident  that  with  the  above  assumptions 
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With  area  A  and  induction  "Sh  the  pull  is  proportional  to 

?^'  A. 

With  the  area  {A  —  dA)  and  the  induction  oS  -\-  dS^,  we 
have  (SS  +  do^f  {A  —  dA)  proportional  to  pull. 


FIG.    1— DESIGN    OF    ELECTROMAGNETS. 

working,  there  is  no  gain  by  either  increasing  or  decreasing 

the  polar  area.     This  is  evidently  the  condition  of  maximum 

efficiency,  as  we  shall  see  from  further  considerations. 

Keep  the  same  characteristics  and  suppose  our  ampere 

turns  put  us  at  the  point  D  on  the  iron  curve.      Decrease 

the    polar    area    by    dA,     and  for    an    instant   the    force 

by    d§,    so  that  o^  is    still   the  induction  in   the  air   gap. 

d§    is     now     much    greater    than     before     necessary    to 

make  the  change  /\  §&,  so   that  it  will  produce  a  change 

in     the   whole  circuit    by  an   amount  </o^?    referred    to  air 

gap,      where     dS^s<    is    greater    than     ^/\  ^  o^,     or    greater 

dA 
thanYooJs-— .       This    condition     makes     the    right-hami 

member  of  equaiion  (1)  greater  than  the  left-hand  member, 
showing  that  the  pull  is  increased  by  decreasing  the  polar 
area.  Increase  the  polar  area  by  dA,  keeping  other  con- 
ditions as  above,  and  equation  (i)  shows  that  the  pull  is 

A   '^ 
decreased.      Therefore,  if  our  liron   curve  shows  that      ,, 

d9 

is  greater  than  the  same  function  for  the  air  gap,  the  air 
gap  reluctance  should  be  increased  until  the  two  functions 
are  the  same. 

Again  at  the  point  F  we  tind  that  cfc+  is  less  than  in  the 
case  first  cited,  and  if  the  same  reasoning  is  followed  it  is 
found  that  the  pull  is  increased  by  increasing  the  polar  area. 

Instead  of  increasing  or  decreasing  the  polar  area,  the 

same  results  are  gotten  bv  shortening  or  len^hening  the 

A  ^^ 
air  eap.      When  this~*is  done,    so"  that    the  function  ^^,, 

is  the  same  for  iron  and  air  gap,  the  pull  multiplied  by  the 
distance  is  a  maximum.  This  being  the  case,  the  best  re- 
sults are  obtained  by  using  the  proper  air  gap;  and  if  this 
distance  is  not  the  travel  required,  a  lever  can  be  used  to 
multiply  or  divide  with. 
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With  these  principles  in  view,  it  is  easy  to  get  the  most 
efficient  possible  arrangement  It  is  also  easy  to  prede- 
termine a  magnet  to  pull  required  amounts  in  more  than 
one  point  of  its  travel. 

By  drawing  tangents  to  all  points  of  the  iron  curve  and 
lines  from  the  origin  parallel  to  these  tangents,  and  inter- 
secting these  by  horizontal  lines,  we  get  the  curve  of  proper 


xnjooo  -n 

r^ 

f 

— 

— 

p-'- 

H 

"^ 

r^ 

:X^^ 

^ 

"t 

/ 

/^ 

rs^^ 

— 

»> 

/ 

/ 

■^ 

rx^' 

t 

u 

/ 

^^ 

'\ 

^^ 

i"-** 

/ 

^ 

^^^ 

8 
c 

/ 

/ 

/ 

- 

1 

. 

.^ 

' 

1   1 

1 

t 
1 

I 

0 

1 

[I      1 

i 

% 

» 

*» 

» 

> 

t 

• 

« 

» 

«.') 

^ 

u           && 

.7 
FIG.    2— DESIGN    OF    ELECTROMAGNETS. 

air  gap  for  all  points  of  iron  curve  cut  by  said  horizontal 
lines.     See  Fig.  2. 

There  arc  some  other  curves  that  material  1\  rcfluce  tiie 
labor  in  dcsi.i,Miing  an  electromagnet  for  a  definite  work. 

To  prove  that  theairj^ap  thus  determined  gives  tlie  ina.vi- 
mum  amount  of  wcjrk,  where  work  etjuals  initial  pull  times 
length  of  gap,  change  /by  dl ;  then 

A  s^_  dl 

:a*    ~  T' 
We  see  that  tor  the  point  /' 

dH    _     d^ 

rf?»  =  V.  A  §». 

and  for  points  to  the  right  of  F, 

d^^  >  V.  A  ^. 

and  tor  points  t«)  left  of  /•' 

.    rf^^^<V.AA*. 

In  the  three  cases  the  work  will  l)e  i)rnp(»rtion:d  respect- 
ively to 

s^'/.  (0 

(Sft        <f§V»)' (/  I   «f/).  (2) 

(S»  -f  rfJ^)»  (/  -  dl).  (3) 

(I)       (a)  = -I- for  rf§«   >y,  S9.  ^' 
(i)-(3)=4-torrfS*   <V.    ^  J/- 


OlculAtinK  the  Rc<«i<itnncc   of  Wires  for  Alternating   Currents. 


BY  CAKI.  UKRING. 

The  French  journal  "  LIndustrie  Electriquc "  for  Dec. 
25  contains  an  article  in  which  some  practical  deductions 
are  made  from  a  tabic  by  Lord  Kelvin,  given  in  his  inaugural 
adflrcss  before  the  Institution  of  Flcctrical  l-jiginecrs  in  i88<). 
The  object  of  the  dcd\iced  table  is  to  etiablc  one  \y^  calculate 
by  a  very  simple  comptitation  the  effective  resistance  of 
circular  wires  when  altcniating  instead  of  direct  currents  are 
used.  It  gives  the  factors  by  which  the  ordinarv  resistance 
<^f  a  wire  must  be  nuiltiplird  in  order  to  qHvc  its  efTective  re- 
.•^istancc  for  alternating  currents.     The  principle  on  which 


the  table  is  based  is  described  briefly  in  an  abstract  of  that 
article  contained  in  The  Electrical  World's  Digest  of  last 
week.  But  as  the  figures  in  the  first  column  of  the  table 
are  for  diameters  given  in  centimetres,  a  reduction  must  be 
made  if  the  diameters  are  given  in  mils.  In  order  to  avoid 
having  to  make  this  reduction,  the  writer  has  transfonned 
the  first  column,  so  that  diameters  in  mils,  that  is  thou- 
sandths of  an  inch,  may  be  used.  The  table  thus  reduced  is 
as  follows: 

Circular  mils  Circular  mils 

X  frequency.  '•" •  X  frequency. 

0  1.0000  198,412,800  L6778 

3,100,200  LOOOO  251,116,200  1.8628 

12,400,800  LOOOl  310,020,000  2.0430 

18,291,180  •  1.0100*  375,124,200  2.2190 

24,336,570  •  1.0200*  446,428,800  2.3937 

27,901.800  1.0258          .  793,651,200  3.0956 

49,603,200  1.0805  1.240,080.000  3.7940 

7'',505,000  1.1747  2,790,180,000  5.5732 

111,607,200  1.31S0  4,960,320,000  7.3250 

137,958,900  L4920 

The  table  is  calculated  for  a  specific  resistance  of  1,597 
C.  G.  S.  units. 

The  increase  in  resistance  referred  to  depends  on  the  di- 
ameter and  on  the  frequency,  but  is  the  same  when  the 
product  of  the  frequency  and  the  square  of  the  diameter  is 
the  same.  To  use  the  table,  nmltiply  the  frequency  (in 
periods  per  second)  by  the  square  of  the  diameter  in  mils, 
that  is,  by  the  cross-section  in  circular  mils,  and  find  the 
number  nearest  equal  to  this  in  the  first  column,  then  the 
corresponding  value  of  ]:  in  the  second  column  will  give  the 
factor  by  which  the  resistance  in  ohms  for  direct  currents 
must  be  multiplied  in  order  to  give  the  effective  resistance 
for  alternating  currents  of  that  period  in  cylindrical  conduc- 
tors of  that  diameter.  If  the  diameter  is  given  in  inches  in- 
stead of  mils,  divide  the  numbers  in  the  first  column  by  one 
million. 

To  take  an  example,  let  the  frequency  be  125  and  the 
diameter  of  the  wire  be  460  mils  (No.  0000  B.  &  S.);  squar- 
ing the  diameter  and  multiplying  by  the  frequency  gives 
26.450,000;  the  nearest  number  to  this,  in  the  first  column 
t)f  the  table,  is  27,901,800,  and  the  corresponding  value  of  A" 
is  1.0258;  if  the  resistance  of  this  wire  is  two  ohms,  the  effec- 
tive resistance  for  these  alternating  currents  will  then  be 
2.0516  ohms. 

For  values  not  found  in  these  columns  it  is  sufficiently 
accurate  to  take  the  nearest  one  or  to  interpolate  by  propor- 
tion. 

It  will  be  seen  from  the  fourth  value,  which  is  interpolated, 
that,  if  the  frequency  is  125,  the  differences  between  the  two 
resistances  is  only  i  per  cent,  for  wires  of  about  382  mils 
diameter,  which  is  slightly  larger  than  a  No.  00  B.  &  S. 
wire.  For  that  frequency  and  \ox  wires  smaller  than  this,  the 
error  in  omitting  this  correction  will  therefore  be  less  than 
I  per  cent.  The  product  of  the  diameter  and  frequency  has 
also  been  interpolated  for  a  correction  of  2  per  cent. 

The  number  of  decimal  places  in  the  original  table  has 
been  retained,  although  in  the  opinion  of  the  writer  it  is  not 
necessar)'  to  have  the  values  of  constants  to  an  accuracy 
of  one-thousandth  of  one  per  cent  in  dealing  with  frequencies 
and  diameters,  neither  of  which  can  be  measured  and  de- 
pended upon  to  anything  approaching  this  degree  of  ac- 
curacy. 


Telephone  \Nlre.«  In  Nor>»av 


T,ondon  "  Elertriritv  *'  states  that  the  \nre  employed  for 
telephonic  purposes  in  Norway,  with  the  exception  of  Chris- 
tiania  and  Bergen,  is  made  of  Swedish  iron,  or  steel,  and  is 
2  millimetres  in  diameter.  At  Christiania  bronze  wire  of  1.25 
millimetres  diameter  and  bimetallic  wnre  (steel  and  copper^ 
T.9  milimetrcs.  is  also  used. 


JanuaRT  27,  1894. 
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Is  Telephonic  Induction  Electrostatic  or  Electromagnetic  ?— II. 


BY  F.  W.  DUNBAR. 

CCEPTING  the  explanation  of  the  dis- 
crepancy between  the  theoretical  and 
observed  values  as  the  correct  explana- 
tion, we  are  justified  in  the  statement 
that  the  actual  value  of  the  effective  ca- 
pacity of  the  conductors  during  con- 
versation, when  the  reversals  take  place 
far  too  rapidly  to  allow  the  bound 
charges  on  the  high  resistance  cross- 
arms  to  fully  gather  and  dissipate,  will 
always  exceed  50  per  cent,  of  their  ca- 
pacity to  ground  by  a  constant  amount 
equal  to  one-half  the  direct  air  capacity 
between  them.  And  following  directly  from  this  the  differ- 
ence in  the  effective  capacity  between  any  two  wires  upon  the 
pole  line  is  equal  to  one-half  the  direct  capacity  between  these 
two  wires. 

This  gives  a  value  of  (.000055  -  .000037=  .000018)  mfd. 
per  mile  for  the  difference  in  capacity  of  i  on  3  and  4  and  a 
value  of  (.000 no  -  .000055  =  •  00005 5)  mfds.  per  mile  for 
the  difference  in  capacity  of  2  on  3  and  4;  making  a  result- 
ing difference  in  capacity  of  i  and  2  on  3  and  4,  when  i  and 
2  form  the  disturbing  circuit  and  3  and  4  form  the  dis- 
turbed circuit  of  .000037  mfds.  per  mile;  a  value  less  than  1-3 
per  cent,  of  the  actual  capacity  of  either  conductor  to 
ground.  Thus  the  electrostatic  induction  between  two  cir- 
cuits most  favorably  situated  for  maximum  cross  talk  would 
be  practically  negligible.  But  for  purposes  of  comparison 
we  will  suppose  that  the  effective  capacities  in  practice  are  the 
values  secured  by  experiment,  although  we  know  discrepan- 
cies exist  in  these  results  and  that  the-  only  obvious  and 
plausible  explanation  of  these  discrepancies  will  reduce  the 
results  to  their  theoretical  values  within  the  limits  of  ac- 
curacy of  the  experiments. 

The  difference  in  mutual  capacity  between  circuit  (i,  2) 
and  the  conductors  3  and  4  (constituting  the  disturbed  cir- 
cuit) may  be  at  once  approximated  from  the  actual  observed 
values  recorded  in  Table  II. 
Thus  the  mutual  capacity  of 
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giving  a  resultant  difference  in  capacity  of  i  and  2  on  3 
and  4  of  — .032,  or  — .00073  mfd.  per  mile. 

This  value,  although  twenty  times  the  probable  actual 
value,  is  yet  but  5  per  cent,  of  the  capacity  of  either  wire  to 
ground. 

These  wires  chosen  are  evidently  those  upon  which  the 
difference  in  capacity  wouM  be  a  maximum  according  to 
observed  values,  and.  are  consequently  the  most  favorably 
situated  for  possible  electrostatic  induction. 

It  may  be  remarked  that  had  5  and  6  been  chosen  for  the 
disturbing  circuit  the  resulting  disturbance  would  be  found 
to  be  but  about  15  per  cent,  of  the  disturbance  produced  by 
the  pair  chosen  (i  and  2) — a  result  not  at  all  in  accordance 
with  practice,  and  again  indicating  a  discrepancy  between 
the  observed  and  true  results. 

The  effect  of  this  difference  in  capacity  between  the  con- 
ductors of  the  disturbing  and  disturbed  circuits  will  be  to 
induce  a  currenfin^the  disturbed  circuit  such  that  the  dq 
at^any  point  (x)  will  l^e  equal  to  the  product  of  the|'potential 


of  the  disturbing  circuit  e  at  that  point,    and    this    resultant 
capacity  c,, 

or  that  dq  =  c^  dx  e 

d     J  de 

and  dt],  =    -j  {dq)  =  c^  —  dx. 

Tlie  value  of  e  is  given  by 
e  =  ~ evi  -  p»  sin  (a?/  -  ax)  ±  e»'»  sin  {co/  -\-  ax) 

hence  — °  ==  — i fe^i-p'^cos  (00/ -  ax)  ^  e^''  cos  (oi>/+ax)~\ 

dx      e^^  ^  iL  ^  'j 


ori„ 


E  \/c  CO 
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Vr'  -h  2* 


OJ 
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ev  =f:   I 

where  i^  is  the  current  in  the  disturbed  circuit  and  c    is    the 
capacity  to  ground  of  either  of  the  disturbing  wires. 


The  expression 
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is  the  value  of  the  current  in  the  disturbing  circuit  The 
value  of  tlie  current  in  the  disturbed  circuit  may  then  reach 

a  value  of  —  or  5  per  cent,  of  the  disturbing  current.    But  we 

know  that  upon  two  such  circuits  of  any  considerable 
length  it  is  a  difficult  matter  to  -determine  at  the  receiving 
end  upon  which  circuit  the  transmitting  is  being  done. 

Therefore,  upon  two  circuits  most  favorably  situated  for 
electrostatic  induction  we  have  failed  to  account  for  the 
cross-talk.  If  we  had  used  the  theoretical  values  which,  in 
view  of  the  indications  from  the  experimental  results,  woula 
seem  justifiable,  we  would  have  found  the  disturbing  current 
300  times  greater  than  the  induced  current,  or  that  the 
cross-talk  due  to  the  electrostatic  induction  is  negligible. 

Up  to  this  point  pole  lines  alone  have  been  discussed. 
The  results  of  several  hundred  observations  upon  the  electro- 
static capacity  of  underground  cables  uniformly  indicate  that 
the  mutual  capacity  of  any  two  wires  in  the  cable,  which  are 
not  directly  adjacent,  is  a  practically  constant  quantitv*  and 
exceeds  50  per  cent,  of  the  capacity  to  ground  by  an  amount 
less  than  i  per  cent.,  or  about  the  limit  of  accuracy  of  the 
experiments. 

The  capacity  of  one  wire  to  its  mate,  however,  varies  in 
different  cables  from  55  per  cent,  to  59  per  cent,  of  the 
capacity  to  ground,  while  the  capacity  of  one  wire  to  an  ad- 
jacent wire,  but  not  its  mate,  varies  from  51  per  cent,  to  52 
per  cent,  of  the  capacity  to  ground.  The  unexpectedly  large 
excess  over  50  per  cent,  of  the  mutual  capacity  of  one  v^ire 
to  its  mate  is  undoubtedly  due  to  the  compression  of  the  in- 
sulation caused  by  the  tAvisting  together  of  the  two  wires  of 
each  pair.  This  would  of  course  bring  the  two  wares  of  each 
pair  unduly  near  together,  and  hence  increase  the  direct  ca- 
pacity of  one  wire  to  its  mate.  The  slight  excess  over  50 
per  cent  of  the  capacity  to  ground  of  one  wire  to  an  ad- 
jacent one,  not  its  mate,  is  fully  accounted  for  by  the  direct 
capacity  of  these  two  wires.  But  betsveen  any  two  -wires  not 
directly  adjacent  the  direct  capacity  plays  such  a  small  part 
that  it  can  only  be  detected  by  experiment  with  apparatus 
capable  of  an  accuracy  far  greater  than  one  per  cent.  There- 
fore, the  actual  observations  on  the  capacity  of  cables  cor- 
roborate the  statement  we  felt  justified  in  making  from  the 
results  of  the  tests  on  line  wires,  i.  e.,  that  the  diflference  in 
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iiiuLual  capacity  between  any  two  conductors  (not  adjacent, 
in  cables)  is  negligible,  being  less  than  one  per  cent,  of  the 
capacity  to  ground  on  both  cable  and  line  conductors.  Ac- 
cej^ting  this  statement,  the  possibility  of  accounting  for  cross- 
talk by  electrostatic  induction  vanishes. 

The  magnitude  of  the  electromagnetic  induction  de[)ends 
upon  the  number  of  lines  of  force  produced  by  the  disturb- 
ing current,  which  thread  through  the  disturbed  circuit. 
This  value  is  readily  obtainable  from  the  value  of  the  cur- 
rent flux  outside  a  wire  between  the  limits  of  3  /  and  2  / 
where  /  is  the  distance  separating  the  wires  (30  cm). 


FIGS.    5    AND    6. 

Thus,  for  copper  wire  in  air  the  current  flux  linkage  be- 

-.  / 
tv\  It'll  I  and  ^  and  4  will  he  2  log      — .   =    .8108    per     luiit 

^(   2  /  ' 

2/ 
current  m  i.  and  between  2  and  3  and  4.  2   log    —  ^    1.3862 

per  unit  current    in    2.      Therefore,    the    total    or  resultant 

linkage    per  unit  current,   or    the    induction,   is  .5754    per 

.5754X  i6i,.ooo 

=  .0000925  henry  per  mile. 


centunetre,    = 


ID' 


."^inn'larly,  the  inductance  in  henrys  per  mile   for  either  i  (»r 
2  ii|)<>n  its  own  circuit  is  c. 00165. 

TIk-  induced  E.  M.  F.  upon  the  disturbed  circuit  (3  and 

•      A  1  r        ^'  I  T 

4)  i>  al  any  pomt  c(jual  to  /,,    j-  where    Z,  =  .0000925  and 

/  =  current  in  the  disturbing  circuit. 

The  value  of  this  current  at  any  point,  x,  and  time,  /.  is 

'=      ^  — *«''-»'»  sin  {(O  t  —  ax  \  Vmv'^  f^ 

V^/^-f  /.' w'(fP«  =F  I)  " 

-i-  ^i-t  ..i,,   j  ..»  /  -f  ax   f  tan-'''^    ] 


dt 

luMu  «•  '/'•        A,  dx  ^r. 


—  Z.  dx  EVCa>  <y 


f/^i'i    i'» 


cos 


V/C'  -\-/J  CI*  (API  rp  I) 
U)  /        ax  I   tan  '    -  j  db   '»'*  i<'?^  [(•>'    :    <i\  4   tair*  '^l  "I     (1 ) 

/,  M          r       A        t      .  .    / 

and  c  =  —      —  —     --"f tP'    i'^  sin  (  r.j  /  —  ax  4- 

2  tan  >  ^-j  ^  *P»  sin  Im  /  4  ax  -\-  2  tair"  ^j  ■  1  (A) 

where 

/,  is  the  ir.diielaiKe  ot  a  circuit  upon  itseit  in  henrvs  per 
vinit  length. 

L,  is  the  inductance  of  the  disturbing  upon  the  disturbed 
circuit  in  henrys  per  unit  length. 

C  is  the  capacity  of  a  single  conductor  to  groimd  in 
microfarads  per  unit  length. 

A?  is  the  resistance  of  a  single  conductor  in  ohms  j-ri 
tmit  length. 

00  :=z  2n  n  where  n  =  number  of  alternations  per  second. 

A'=  maximum  positive  value  of  the  impressed  E.  M     I" 

i"  ==  current,  /  =  time,  .v  =  distance,  e  =  potential,  (  = 
Napierian  base  (2.718 -{-) 


also   p   =   y/Cco  V(/?*-f  Z*  ur)\/,  —  L  co, 

and  a  =  y/Ca)V{J^  +  L'  oj'jV,  ^  L  co. 

The  expression  in  the  brackets  is  the  expression  for  the 
value  of  the  E.  M.  F.  in  the  disturbing  circuit  at  any  time, 
/,  and  distance,  x,  with  the  exception  of  the    phase    which 

-1  p 


is  advanced  by  2  tan 


the    total    induction    in    the    di; 


turbed  circuit    represented    by    equation   (A)    between    the 


limits .V  =  -  and  .r  =  o,  is 
2 


£•.= 


Z,  a? 


\/K'  -Y  Z'  oj 

Z,  oj 
This  expression  is  — zz^nnz 


E  sin  \(D  t-\-  2  tan-i 


_  times    as    trreat    as    the 
y/R:'  -f-  Z*  oj' 

value  of  the  K.  M.  F.   impressed    upon    the   disturbing  cir- 
cuit and  is  advanced  in  phase  by  2  tan"^  -. 

a 

Hut  in  the  disturbing  circuit  this  E.  M.  F.  is  impressed 
wholly  at  one  point,  the  origin,  while  in  the  disturbed  circuit 
the  induction  takes  place  throughout  the  entire  circuit,  as 
represented  in  equation  (i). 

The  r.olution  for  the  distribution  of  current  in  the  dis- 
turbed circuit  could  be  found  by  the  same  method  employed 
in  the  solution  for  the  current  in  the  disturbing  circuit,  using 
for  the  value  of  the  impressed  E.  M.  F.  that  given  by  equation 
(.\)  instead  of  E  sin  a;/:  but  although  this  would  give  us  the 
value  of  the  cross-talk  at  any  point  in  the  circuit,  the  solution 
is  laborious  and  an  approximation  is  readily  effected. 


The  valOes  of  the  coefficient 


Z,  &7  / 


for  the  line  wires 


under  discussion  are 

for  160  alternations  per  second  .018 

for  320  alternations  per  second  .031 

^       for  640  alternations  per  second  .046 

Thus,  if  the  induction  on  the  disturbed  circuit  took  place 
wholly  at  the  origin,  and  consequently  the  current  should 
follow  the  same  law  of  distribution  as  upon  the  disturbing 
circuit,  the  cross-talk  would  be,  for  320  alternations  per  sec- 
ond, .032  times  as  great  as  the  disturbing  current  and  main- 
tain a  constant  ratio  !(»  it  throughout  the  entire  circuit 
length. 

If,  however,  the  induction  be  assumed  to  take  place  en- 
tirely at  the  distant  end.  the  cross-talk  would,  at  the  distant 
end,  have  a  value  .031  times  as  great  as  the  disturbing  cur- 
rent at  the  origin.  In  practice  the  current  at  the  origin  may 
be  ten  or  even  100  times  the  value  at  the  distant  end  on  the 
disturbing  circuit:  therefore,  in  this  case  the  cross-talk  might 
e(|ual  or  exceed  the  disturbing  current. 

The  true  value,  of  course,  lies  somewhere  between  these 
two  extremes. 

Thus,  although  both  the  disturbed  and  disturbing  currents 
decrease  with  an  increase  in  distance  from  the  origin,  the 
disturbed,  or  induced,  current  decreases  much  more  slowly 
on  account  of  its  distributed  induced  E.  M.  F.,  and  consc- 
quctitlv  its  ratio  to  the  disturbing  current,  or  the  cross-talk, 
increases  with  ;he  flistance  from  the  origin  and  with  the 
length  of  circuit.  These  results  are  substantiated  by  practice, 
and  in  themselves  form  a  strong  argtmient  against  the 
electrostatic  thcor>-.  in  which,  as  we  have  seen,  the  cross- 
talk i«:  independent  of  the  distance  from  the  origin  and  the 
length  of  circuit 

Z,    (O 

The  coefficient      ^  shows  us  that  until  the  rate 

S^R"  -f  Z«  oj" 
of  alteration  is  siifficient  to  render  Zw  greatly  in  excess  of  A*. 

the  cross-talk  increases  with  an  increase  in  pitch.  Thus,  on 
the  lines  under  discussion  pitch  320  (representing  the  funda- 
mental of  the  average  female  voice")  wnll  he  heard  by  cross- 
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talk  70  per  cent  better  than  pitch  160  (representing  the 
fundamental  of  the  average  male  voice;. 

This  explains  why  the  female  voice  is  unduly  prominent 
when  heard  by  cross-talk,  and  also  why  voices  heard  by  cross- 
talk are  apparently  raised  in  pitch.  The  efifect  is  especially 
noticeable  in  cables  where  R  is  greatly  in  excess  oiLoj,  and 
consequently  the  cross-talk  varies  directly  with  the  pitch. 

According  to  the  electrostatic  theory  the  cross-talk,  as  we 
have  seen,  is  independent  of  the  rate  of  alternation,  a  result 
substantiated  by  facts. 

These  equations  have  neglected  the  back  influence  of  the 
disturbed  upon  the  disturbing  circuit,  which  should  be  taken 
into  account,  as  in  dealing  with  the  ordinary  induction  coil, 
but  as  the  influence  of  this  induction  would  be  simply  to 
reduce  the  value  of  the  disturbing  current  and  also  prevent 
the  cross-talk  ever  exceeding  the  disturbing  current,  its 
effects  have  been  omitted. 

However,  we  may  draw  the  conclusion  that- the  presence  of 
transpositions  upon  line  wires,  besides  decreasing  the  cross- 
talk, allows  the  current  in  the  transmitting  circuit  to  attain  a 
higher  value  than  it  would  were  such  transpositions  absent. 

In  the  above  equations  also  the  effect  of  the  receiving  in- 
struments upon  the  disturbed  circuit  has  been  omitted. 
While  playing  little  part  in  a  disturbed  circuit  of  considerable 
length,  their  efifect  is  all  important  on  short  lines  and  greatly 
reduces  the  value  of  the  induced  current,  especially  at  the 
portion  of  the  circuit  where  introduced. 

The  disturbed  circuit  has  been  assumed  to  be  similar  in 
all  respects  to  the  disturbing  circuit  and  both  used  as  closed 
metallic  circuit  loops. 

In  conclusion,  to  bring  out  more  clearly  the  point  I  have 
attempted  to  make,  the  difference  in  the  electrostatic  capacity 
of  a  certain  wire  in  a  given  cable  measured  first  with  another 
wire  in  the  same  cable,  but  not  directly  adjacent,  and  second 
with  a  wire  in  another  similar  cable  separated  a  distance  of 
one  mile  from  the  first  cable,  can  only  be  detected  by  a  care- 
ful test  with  delicate  apparatus,  and  would  in  general  be  less 
than  one  per  cent.  Yet  we  know  that  cross-talk  will  exist 
between  the  two  conductors  in  the  same  cable  (assuming  the 
pairs  are  not  twisted)  and  will  not  exist  between  the  two 
wires  which  are  separated  a  distance  of  one  mile.  The  elec- 
trostatic theory  ofifers  no  explanation  of  this  fact. 


Non^infringing  Telephone  Transmitters. 


tion   of  the 
eign  patents 


BY  WILLIAM  A.  ROSENBAUM. 

•^  HE  telephone  situation,  so  far  as  af- 
fected by  the  fundamental  patents,  was  dis- 
cussed in  an  article  in  The  Electrical  World 
of  the  6th  inst.,  and  the  fact  was  pointed  out 
that  after  Jan.  30,  1894,  there  will  be  but  one 
of  the  fundamental  patents  left,  the  others  all 
having  become  void  by  reason  of  expira- 
regular  term,  or  by  limitation  due  to  for 
The  single  remaining  patent  referred  to  was 
the  Berliner  patent  of  Nov.  17,  1891.  I  also  pointed  out  the 
fact  that  a  suit  by  the  Attorney  General  is  now  in  progress 
for  the  nullification  of  the  Berliner  patent  on  various  grounds, 
which  appear  to  be  ample  for  the  purpose  intended. 

A  recent  writer  on  this  subject,  with  an  apparent  intention 
of  bolstering  up  the  Bell  tdephone  monopoly,  gives  as  his 
opinion  that  there  are  also  strong  grounds  for  believing  that 
the  Edison  transmitter  patents  will  be  finally  sustained.  This 
opinion,  however,  is  likely  to  prove  quite  as  erroneous  as 
another  statement  in  the  same  article  that  "  previously  pat- 
ented in  a  foreign  country  "  should  be  taken  to  mean  pre- 
viously applied  for  in  a  foreign  country.  What  the  writer 
should  have  said;  Previously  patented  in  a  foreign  country 
should  be  taken  to  mean  patented  in  a  foreign  country 
previous  to  applying  for  patent  in  this  country.     Any  one 


at  all  familiar  with  the  subject  knows  that  in  foreign  coun- 
tries the  date  of  appli4:ation  is  the  same  as  the  date  of  the 
patent 

But  regardless  of  the  result  of  the  suit  to  annul  the  Ber- 
liner patent  and  regardless  also  of  the  final  disposition  of  the 
Edison  patent,  it  appears  to  me  that  the  larger  part  of  the 
disturbance  and  anxiety  which  exists  concerning  these  patents 
is  needless,  and  it  would  seem  that  the  safest  and  speediest 
way  of  relief  from  -all  such  anxiety  is  in  the  use  of  a  trans- 
mitter which  does  not  infringe  either  of  the  patents,  if  such 
is  possible. 

The  Berliner  patent  contains  six  claims,  of  which  the  first 
two  are  the  most  important.  The  first  claim  covers  elec- 
trodes in  constant  contact,  the  pressure  between  which  is 
varied  by  the  sound  waves.  The  second  covers  electrodes 
in  constant  contact,  the  pressure  between  which  is  varied  by 
a  diaphragm  acting  upon  them,  the  diaphragm  being  moved 
by  the  sound  waves. 

The  first  claim  is  a  little  broader  than  the  second,  because 
it  is  not  confined  to  the  use  of  a  diaphragm,  while  the  sec- 
ond is  so  limited.  The  vital  feature  is  the  use  of  electrodes 
in  constant  contact.  If  it  is  impossible  to  construct  a  prac- 
tical microphone  without  using  electrodes  in  constant  con- 
tact, then  of  course  the  public  must  wait  until  the  Berliner 
patent  is  nullified,  either  through  the  pending  suit  or  by  the 
expiration  of  the  term  of  the  patent. 

The  broad  Edison  patent  contains  one  claim  which  covers 
a  diaphragm  with  one  or  more  carbon  points  resting  against 
it,  the  resistance  being  altered  by  the  variations  of  pressure 
of  the  diaphragm  against  the  point  or  points.  Neither  elec- 
trodes in  constant  contact  nor  a  diaphragm  exerting  various 
pressures  upon  an  electrode  are  absolutely  essential  to  a  suc- 
cessful transmitter.  In  the  first  place,  the  Bell  receiver 
makes  a  very  good  transmitter,  and,  no  doubt,  will  be  used 
largely  on  short  lines.  Again,  there  are  various  forms  of 
transmitters  patented  which  do  not  comprehend  the  features 
of  the  Berliner  and  Edison  claims. 

For  instance,  in  1878,  a  patent  issued  showing  a  pair  of 
electrodes  separated  from  each  other  and  immersed  in  water. 
The  vibrations  of  the  diaphragm  vary  the  distance  between 
the  electrodes,  and  therefore  the  electrical  resistance  of  the 
water  between  tliem.  In  the  same  year  another  patent  was 
issued,  in  which  the  movements  of  the  diaphragm  were  com- 
municated to  a  pivoted  lever,  which  in  turn  made  contact 
with  more  or  fewer  of  the  terminals  of  a  rheostat  and  thereby 
cut  resistance  into  and  out  of  circuit  in  proportion  to  the 
amplitude  of  the  vibrations  of  the  diaphragm. 

The  Cuttriss  transmitter  has  no  electrodes  at  all.  The 
variable  resistance  is  a  small  spiral  spring  of  carbon,  the  con- 
volutions of  whic''.  are  opened  and  closed  by  the  movement 
of  the  diaphragm. 

These  patented  forms  are  cited  to  show  that  it  is  possible 
to  construct  a  practical  transmitter  without  infringing  the 
Edison  or  Berliner  patents.  It  is  not  intended  to  convey  the 
impression  that  these  various  forms  .ire  open  to  the  public. 
But  they  are  sufificient  to  point  out  lines  upon  which  invent- 
ors may  work  with  an  expectation  of  producing  a  practical 
transmitter  which  does  not  infringe  the  tNvo  patents  referred 
to. 


The  Chicago    Congress. 


Our  London  contemporary,  "Electrician,"  says:  "The 
eatherino-  at  Chicago  was  distinguished  from  most  of  the 
previous  meetings  of  the  same  kind  by  its  thoroughly  repre- 
sentative character,  the  high  order  of  merit  of  the  papers 
read,  and  the  increasingly  large  share  that  .\merica,  hitherto 
remarkable  chiefly  for  its  practical  applications  of  scientific 
discoveries,  is  taking  in  the  pure  science  work  of  the 
world.'" 
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Ihe  Theory   and  Design  of  the  Closed-Coil,   Constant -Current 

Dynamo.* 


BV  HENRV  S.  CAKHAkT. 

OXSTANT  current  d^uainos  for  arc 
lighting  have  been  in  practical  use 
for  the  past  fifteen  years.  Most  of 
tlie  public  lighting  by  arc  light  ser- 
vice has  been  clone  with  dynamos 
Of  the  open-coil  type.  They  se- 
cured tlie  field  at  an  early  day  in  tlie 
development  of  tiiis  branch  of  elec- 
trical mdustry  tlirough  the  in- 
ventive genius  of  Mr.  Charles  F.  Brush  and  tlie 
splendid  ability  of  his  business  associates.  This  success 
practical  use  for  the  past  fifteen  years.  Most  of  the  public 
lighting  by  arc  light  scr\ice  has  been  done  with  dynamos 
of  the  open-coil  type.  They  secured  the  field  at  an  early 
day  in  the  development  of  this  branch  of  electrical  industry 
through  the  inventive  genius  of  Mr.  Charles  F.  Brush  and 
the  splendid  ability  of  his  business  associates.  This  success 
was  repeated  a  little  later  by  the  equally  brilliant  achieve- 
ments of  I'rofs.  Thomson  and  Houston  and  the  phenom- 
enal management  of  the  company  formed  to  exploit  their 
patents.  Aside  from  any  question  of  inferiority,  it  is  tliere- 
fore  easy  tc  see  why  the  closed-coil  dynamo  for  constant  cur- 
rents has  remained  so  long  in  the  background.  It  has  not 
received  the  attention  to  which  it  is  justly  entitled,  and  has 
not  been  investigated  with  the  thoroughness  afld  skill  which 
it  merits. 

It  is  not  my  purpose  to  draw  any  comparisons  whatever 
between  open  and  closed-coil  armatures.  The  former  is  en- 
tilled  to  that  consideration  which  long  continued  and  satis- 
factory serA'icc  in  pul.)iic  and  private  illumination  has  earned 
for  it.  But  the  latter  is  making  its  way  into  public  favor, 
and  it  has  certain  peculiarities  which  make  it  an  interesting 
subject  for  study.  If  I  were  to  draw  attention  in  this  paper 
to  comparis(jns  between  dynamos  of  different  type,  it  would 
be  between  those  for  constant  potential  and  those  designed 
for  constant  current,  both  with  closed-coil  armatures.  For 
in  almost  every  particular  the  latter  is  diametrically  opposite 
to  the  former.  The  one  is  designed  to  give  a  constant  po- 
tential; the  other  a  constant  current.  One  is  shunt  or  com- 
pound wound;  the  other  series  wound.  In  the  one  the  re- 
sistance of  the  armature  is  as  low  as  possible  in  comparison 
with  the  field;  in  the  other  the  armature  resistance  is  rela- 
tively large  compared  with  the  field.  The  one  has  a  sensi- 
tive fivld  and  is  worked  below  the  saturation  point;  the  other 
should  have  a  stable  field  which  is  worked  well  up  on  the 
saturation  part  of  the  curve  of  magnetization.  Ideally  the 
characteristic  of  the  one  is  a  horizontal  line;  that  of  the  other, 
a  vertical  line.  In  the  constant  potential  machine  the 
brushes  arc  set  only  slightly  in  advance  of  the  theoretical 
neutral  line  Or  plane;  in  the  constant  current  dynamo  the 
brushes  mav  be  at  any  point  on  the  commutator,  according 
to  the  load,  »\hilc  the  neutral  plane  remains  fixed.  When 
the  lo.id  decreases  with  the  one  the  bntshcs,  if  moved  at 
all,  are  rocked  backward  for  sparkless  comnuitation;  when 
the  load  (Iccrcascs  witli  the  other  the  brushes  arc  rocked  for- 
ward for  mininuim  sparking,  or  even  sparkless  comnuitation 
and  constancy  of  current  When  the  load  increases  on  the 
one  it  ijtivcrns  by  an  increase  of  induction  frotn  ati  increas- 
ing field:  when  the  load  increases  on  the  other  it  governs 
by  decreasing  the  c(M)nter  F..  M.  F.  in  the  coils  between  the 
brushes  and  the  Jictilral  plane.  In  the  one  armature  reac- 
tioti  is  pttrposely  red»>ce<1  to  the  smallest  dnnensions;  in  the 
other  it  is  purposclv  tnade  of  considerable  ditiicnsions.  In 
these  comparisons  it  is  asstnncd  that  the  speed  is  constant 
in  both  cases.     If  some  of  these  statements  are  not  self  e>n- 

•  A  paper  read  brforr  \hr  FJ«M-lric«1  Sccllon  of  Ihc  Franklin  ln*t<lute. 


dent  tliey  will  be  supported,  I  hope,  by  subsequent  portions 
of  tliis  paper. 

By  neutral  plane  is  meant  a  plane  passing  through  the 
axis  of  tlie  armature  and  so  situated  with  reference  to  the 
poles  of  tlie  field  magnet  tliat  when  a  coil  of  the  revolving 
armature  is  carried  across  it  the  E.  M,  F.  generated  changes 
direction.  This  plane  intersects  tlie  armature  in  a  straight 
line,  but  it  may  broaden  out  more  or  less  into  a  surface  of 
small  lateral  dimensions. 

The  plane  of  commutation  is  a  plane  passing  through  tlie 
armature  axis  and  the  points  of  contact  of  the  brushes  on 
the  commutator.  It  is  the  plane  joining  the  poles  of  the 
armature  considered  as  an  electromagneL  This  latter  plane 
of  course  shifts  with  the  brushes,  since  the  poles  of  tlie  arma- 
ture are  the  points  at  which  tlie  current  enters  and  leaves  the 
armature,  and  tliese  are  necessarily  the  points  or  surfaces 
of  contact  of  the  brushes  with  the  commutator,  assuming 
that  the  connections  from  the  armature  to  tlie  commutator 
run  directly  out  parallel  to  the  shaft.  To  state  the  proposi- 
tion now  under  discussion  in  the  form  of  a  question,  Does 
the  neutral  plane  shift  when  the  brushes  are  shifted  for- 
ward or  backward?  If  we  were  to  make  answer  from  tlie 
assumption  that  the  resultant  of  two  impressed  mag^ietiza- 
tions  or  magnetomotive  forces  may  be  obtained  in  the  same 
manner  as  the  resultant  of  two  forces  by  means  of  the  tri- 
angle of  forces,  we  should  probably  conclude  tliat  tlie  neutral 
plane  rotates  forward  with  a  forward  movement  of  tlie 
brushes.  But  experiment  along  several  different  lines  shows 
that  tliis  conclusion  is  in  error.  If  we  were  to  apply  to  tlie 
solution  of  this  problem  the  principles  derived  from  constant 
potential  machines,  we  should  be  forced  to  the  conclusion 
that,  to  maintain  sparkless  commutation  at  the  brushes,  tlie 
lead  of  the  brushes  beyond  the  neutral  plane  should  be  con- 
stant, since  the  current  remains  constant;  and  therefore  that 
any  attempt  to  govern  for  constant  current  by  rocking  the 
brushes  must  be  attended  by  destructive  sparking,  unless 
at  the  same  time  the  field  is  greatly  modified.  But  these  con- 
clusions are  also  erroneous.  We  must  therefore  first  estab- 
lish the  facts  and  then  make  a  theory  to  fit  them. 

The  fixed  position  of  the  neutral  plane  I  have  detemiined 
on  a  ten-light  machine  in  two  different  ways. 

First  Method. — Four  tums  of  No.  16  silk  covered  magnet 
wire  were  wound  around  the  armature  ring  as  an  exploring 
coil.  One  end  of  this  coil  was  soldered  to  a  copper  band 
or  ring  fastened  on  the  commutator  and  insulated  from  it  by 
several  thicknesses  of  mica.  The  other  end  was  soldered  to 
a  piece  of  brass  let  into  a  fibre  collar  placed  around  the  com- 
mutator. One  extra  brush  was  fastened  to  one  of  the  main 
brush  holders  and  rested  on  the  copper  band.  The  other 
extra  brush  rested  on  the  fibre  collar,  and  could  be  attached 
to  any  point  of  a  circular  scale  matle  concentric  with  the  com- 
mutator. A  twisted  cord  ran  from  tliese  two  brushes  to  a 
telephone  at  some  distance.  When  the  dynamo  was  run- 
ning the  movable  brush,  which  rested  on  the  fibre  and  made 
contact  with  the  brass  strip  every  revolution,  was  moved 
around  the  circle  till  a  minimum  sound  was  heard  in  the 
telephone.  The  exploring  coil  was  then  on  the  neutral  plane 
at  the  same  instant  when  the  brush  made  contact  with  the 
strip.  Motion  of  the  brush  cither  way  caused  th^  sound  to  in- 
crease in  loudness.  The  position  of  the  exploring  coil  for  mini- 
mum sound  was  to  be  found  about  five  degrees  in  advance 
of  the  normal  plane  intermediate  between  the  pole  pieces; 
and  its  position  did  not  change  from  full  load  to  no  load,  as 
far  as  could  be  detected  by  this  method. 

Second  Method. — To  the  bnish  holders  was  attached  an 
insulating  ring  slotted  on  the  periphery  at  ever>-  ten  degrees 
on  a  milling  machine.  It  was  made  as  nearly  concentric 
with  the  commutator  as  possible.  A  third  brush  holder  was 
placed  in  the  successive  slots,  and  the  potential  difference  be- 
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tween  it  and  one  main  brush  was  measured  in  its  several 
positions.  These  measurements  gave  the  integrated  P.  D. 
between  the  main  brush  and  successive  points  on  the  com- 
mutator all  the  way  round  the  circle  and  back  to  the  start- 
ing point.  This  was  done  with  no  load  or  nearly  short 
circuit,  with  a  load  equivalent  to  three  lamps,  and  finally  with 
a  load  equivalent  to  nine  lamps,  the  current  being  ten 
amperes  in  each  case. 

The  results  in  the  first  two  cases  are  plotted  round  a  circle 


not  cut  out,  the  back  turns  on  the  armature  cut  down  the 
P.  L).  between  the  brushes,  not  by  a  counter  magnetomotive 
force  apparently,  but  by  counter  electromotive  iorce;  for  the 
niaximum  P.  D.  to  be  found  on  the  commutator  is  no  lesss  on 
mj  load  than  on  full  load,  showing  that  at  least  as  many 
lines  of  force  traverse  the  armature  core  with  the  brushes  far 
fc>rward  and  with  many  back  armature  turns  as  with  the 
brushes  in  the  position  for  the  maximum  load  and  with  tiie 
back  turns  reduced  to  a  minimum. 

(To  be  continued.) 


Prof.  H.  A.  Rowland  vs.  the  Cataract  Construction  Company. 


DETERMINATION  OF  NEUTRAL  PLANE  OF  ARC  DYNAMO. 

in  Fig.  I.  Positive  values,  or  those  in  which  the  potential  of 
the  third  brush  was  higher  than  that  of  the  main  positive 
brush,  are  set  off  outside  the  circle  in  tlie  upper  part  of  the 
figure;  while  negative  values  are  set  off  outside  in  the  lower 
section  of  the  diagram.  The  direction  of  rotation  is  clock- 
wise. With  no  load  the  highest  positive  potential  was  about 
78  degrees  behind  the  positive  brush.  From  this  point  it 
fell  again,  and  at  128  degrees  it  was  the  same  as  that  of  the 
positive  brush.  For  all  the  coils  between  o  degrees  and  128 
degrees  the  integrated  positive  and  negative  E.  M.  Fs.  exactly 
equal  each  other.  The  neutral  plane  falls  evidently  78  de- 
grees behind  the  brush,  or  the  brushes  may  be  said  to  have 
a  load  of  78  degrees,  with  no  increase  in  sparking.  A  nega- 
tive maximum  occurred  at  about  260  degrees,  and  the  po- 
tential diliference  between  the  positive  and  negative  maxima 
was  644  volts.  The  same  P.  D.  was  found  by  direct  measure- 
ment when  two  extra  brushes  were  set  at  these  points. 

With  a  load  equivalent  to  three  lamps  the  brushes  were 
rocked  back  15  degrees  to  bring  the  current  to  ten  amperes. 
Hence  the  zero  of  this  curve  begins  15  degrees  back  from 
the  zero  of  the  first  curve.  Again  the  observations  are 
plotted  and  the  positive  maximum  falls  at  the  same  place 
on  the  circle,  and  therefore  at  the  same  place  on  the  com- 
mutator. The  two  maximum  points  are  at  about  65  degrees 
and  245  degrees  from  the  positive  brush,  and  the  two  po- 
tential differences  are  168  and  456  volts.  Their  sum  this 
time  is  624  volts,  a  little  less  than  with  no  load.  With  the 
highest  load  carried  the  brushes  were  rocked  backward  about 
50  degrees  further,  and  the  lead  was  then  about  15  degrees. 
The  extreme  P.  D.  obtainable  this  time  did  not  exceed  600 
volts.  So  far  as  can  be  discovered  from  these  curves  the 
neutral  plane  remains  fixed,  while  the  brushes  move  round 
the  commutator  to  adjust  to  a  constant  current.  I  find  no 
evidence  in  them  that  the  forward  movement  of  the  brushes 
to  control  the  current  causes  the  neutral  plane  to  move  with 
them.  As  the  brushes  advance  with  a  diminishing  external 
load  they  put  between  them  and  the  neutral  plane  an  in- 
creasing number  of  armature  turns  generating  counter  E. 
M.  F. ;  and  it  is  a  striking  fact  that,  when  the  field  coils  are 


Tht  suit  brought  by  Prof.  Henry  A.  Kowland,  oi  Johns 
Hopkins  University,  against  the  Cataract  Construction  Com- 
pany, of  which  mention  was  made  in  these  columns  last  week, 
has  proved  to  be  one  of  the  most  interesting  which  has  ap- 
peared in  the  courts  for  some  time,  although  its  relative  im- 
portance, as  far  as  the  public  is  concerned,  is,  of  course,  not 
great.  Prof.  Rowland  had  sent  in  a  bill  for  $10,000  for  his 
services  as  an  expert  in  connection  with  the  work  of  the  com- 
pany and  had  received  from  the  Cataract  Construction  Com- 
pany a  check  for  $3,500  in  payment  therefor.  He  then 
brought  suit  against  the  company  for  $30,000  on  the  ground 
that  his  first  estimate  of  the  value  of  his  services  was  too  low. 

The  case  came  up  in  the  United  States  Circuit  Court  for 
the  Southern  District  of  New  York  before  Judge  Shipman 
and  a  jury  on  Jan.  17.  The  plaintiff  was  represented  by 
Wise  &  Flannagan  and  W.  L.  Marbury,  while  Messrs.  Bangs, 
Stetson,  Tracey  &  McVeigh  and  Joseph  H.  Choate  looked 
after  the  interests  of  the  defendants. 

Prof.  Rowland  was  first  called  to  the  witness  stand,  and 
after  stating  that  he  had  held  his  present  position  of  pro- 
fessor of  physics  at  the  Johns  Hopkins  University  since  1876, 
gave  a  brief  outline  of  his  career  and  work,  from  which  it 
appeared  that  he  began  his  studies  in  electricity  and  mag- 
netism at  the  early  age  of  ten  years,  and  that  they  therefore 
have  covered  a  period  of  over  thirty  years.  He  stated  that 
he  was  first  connected  with  the  Cataract  Construction  Com- 
pany in  1889.  At  that  time  he  took  up  for  them  the  ques- 
tion of  electrical  transmission  of  power  at  Niagara  and  re- 
ceived for  his  services  the  sum  of  $1,000.  He  tlien  showed 
what  an  immense  undertaking  the  work,  which  was  the  sub- 
ject of  the  present  controversy,  was,  and  that  it  had  occu- 
pied his  time  constantly  for  seven  hours  a  day  for  over  six 
months.  The  question  of  determining  the  proper  frequency 
or  period  he  regarded  as  the  most  important,  for  tliis  decided 
whether  arc  or  incandescent  lighting  was  possible,  and  de- 
termined the  number  of  revolutions  of  the  motor,  number  of 
poles,  size  of  tumsformers,  etc.  He  had  recommended  a 
period  of  33,  provided  they  were  willing  to  give  up  arc 
lighting,  and  that  which  was  adopted  was  25,  which  was  ven,' 
near  his  recommendation.  The  weight  of  the  moving  parts 
was  perhaps  the  next  most  important  question,  and  lie  had 
recommended  25  tons  with  an  armature  10  feet  in  diameter; 
he  believed  this  recommendation  had  been  practically 
adopted.  He  had  also  advistd  the  use  of  step-up  transform- 
ers, which  feature  was  also  part  of  the  present  plans.  He 
further  suggested  artificial  cooling  of  the  transformers,  and 
he  believed  that  this  device  was  an  origination  of  his  owti 
and  had  not  been  before  used.  He  had  objected  seriously  to 
making  an  adverse  report  on  the  work  of  a  brother  physicist, 
Prof.  Forbes,  but  a  report  had  been  insisted  upon  by  the  offi- 
cers of  the  Cataract  company. 

In  one  of  his  letters  Prof.  Rowland  had  spoken  of  himself 
as  the  "  acknowledged  first  physicist  and  electrician  in  this 
country,"  and  the  defense  brought  this  statement  unpleasantly 
into  prominence.  In  answer  to  a  question  as  to  what  prac- 
tical work  of  this  nature  he  had  previously  done,  he  stated 
that  he  had  been  employed  by  the  Sprague  Railway  Company 
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some  years  ago  on  work  which  he  shared  with  Dr.  Louis  large  part  of  his  time  to  villif)  ing  and  condemning  a  fellow 

Duncan,  anU  winch  occupied  aitogetner,  as  lie  renieinberea,  worker  lie  should  not  charge  lor  such  time,  but  should  make 

s<jniewhat  less  than  two  months  and  for  his  lialf  of  which  he  a  deduction  from  his  bill,  but  would  not  admit  tliat  it  should 

had  received  $1,000,     The   Lnited  States  Government  had  make  any   difference   whether  his   work   was   used  or  not. 

also  emplo)  ed  mm  in  regard  to  a  report  on  the  placing  of  Witness  testified  that  he  was  a  member  of  the  corporation  of 

electric  wire  undergrounU  in  the  District  of  Columbia,  and  Sprague,  Duncan  &.  Hutchinson,  but  refused  to  answer  how 

for  this  work,  which  covered  a  period  of  four  or  five  niondis,  much  he  got  for  his  work  for  the  Xorth  American  Company, 

he   leceived  about  $4,000.     Ihe    W'cems   Electric   Kailway  the  Baltimore  and  Ohio  Company,  the  Kapid  Transit  Com- 

Company  some  years  ago  had  also  employed  him,  together  mission    or   any    other   client     He   also   declined    to   state 

with  Dr.  JJuncan,  and  lor  this  work,  which  took  about  one  whether  the  whole  receipts  of  the  whole  five  members  of  his 

week,  he  received  $500.     He  stated  that  his  salary  at  the  firm  for  one  year  were  not  less  tlian  $25,000. 

Johns  Hopkins  University  was  $5,000  per  annum,  or  about  Prof.  Barker,  of  the  University  of  Pennsylvania,  was  then 

:p^u  per  hour,  as  he  lectured  about  one-half  hour  twice  a  week,  called  and  began  to  establish  Prof.  Rowland's  standing.     Mr. 

In  reply  to  iiuiuiries  as  to  his  acquaintance  with  verious  Choate  rose  to  say  that  the  defense  admitted  Prof.  Row- 

niembers  of  tl;e  -Niagara  Commission,  Prof.  Rowland  gave  land's  standing,  and  had  never  disputed  it     His  client  al- 

some  interesting  estmiates  of  the  prominent  men  connected  ways  wanted  the  best  of  everything  that  could  be  bought, 

witii  that  body.     Sir  W  illiam  Thomson  he  acknowledged  to  and  that  is  why  they  hired  Prof.  Rowland.     Mr.  Wise  asked 

be  the  greatest  physici-t  and  electrician  in  Europe,  and  pre-  if  the  defense  admitted  that  the  plaintiff  was  the  only  man 

sumabi}    in   the   world.     Coleman  Sellers,  he  said,  had  no  wiio  could  dcr  the  work  that  was  given  him,  and  Mr.  Choate 

standing  as  an  electrician;  he  was  a  mechanical  engineer,  replied:     "We  do  not  admit  that  if  Prof.  Rowland  was  to 

and  of  this  I'rof.  Rowland  did  not  pretend  to  judge,  aliliough  die  electrical  science  would  come  to  a  standstill"     Mr.  Wise 

in  reply  to  a  question  he  declined  to  name  any  one  wiio  began  to  examine  the  witness  as  to  usual  fees  of  electrical 

stood  higher.     In  regard  to  Mascart  he  stated  that  his  stand-  experts,  when  Mr.  Choate  questioned  Prof.  Barker's  compe- 

ing  as  a  physicist  was  very  good,  but  not  the  highest.    Being  tence  as  a  witness,  and  was  allowed  by  the  rules  to  examine 

asked  wiio  stood  higher,  except  Sir  \\  illiam   i  homson,  he  him  on  that  point,  as  in  the  case  of  the  last  witness,  before  he 

rcijlied   as   follows:     "Sir   William   Thomson   is   very   emi-  testified  further.     Witness  stated  on  this  examination  that  he 

nent,  and  Stokes  is  most  eminent,  and  Lord  Rayleigh  is  most  was  interested  in  keeping  up  the  prices  of  e.xpert  services, 

eimnent,  and  J.J.  Thomson,  a  young  man,  1  think  is  supe-  that  he  had  worked  for  the  various  Edison  companies,  for  the 

rior."  He  also  added  that  he  could  give  a  longer  list  than  these  Lnited  States  Company  and  for  tlie  Fort  Wayne  Company, 

wliom  he  regarded  as  superior  to  Mascart.     Col.  Turreitini  all  on  the  percentage  basis,  and  that  the  per  diem  compensa- 

he  had  never  heard  of,  except  in  conection  with  the  com-  lion  for  ten  years  ought  to  be  same  as  for  a  single  day,  but 

mission.     I'rof.    Unwin's   standing   he   thought   very   high,  he  admitted  that  there  might  be  a  usage  reducing  tlie  rale 

iJe  staled  that  he  had  done  no  work  during  the  period  m  as  the  time  is  greater.     The  Judge  asked  the  witness  if  the 

which  he  had  been  engaged  in  preparing  the  report  for  the  magnitude  of  llie  undertaking  was  in  itself  sufficient  novelly 

Cataract  Constrnclion  Company,  except  the  preparation  of  to  re(juire  original  investigation,  and  the  witness  replied  in 

two  scientific  article's  published  in  The  Electrical  World.  the  affirmative.     The  Judge  then  declared  the  witness  quali- 

.\  deposition  from  Dr.  John  Hopkinson  was  read  in  which  fied.      The   witness   on   direct   e.xaminaiion   said   that   Prof, 

he  slated  that  his  usual  charges  lor  work  of  this  character  Rowland  was  the  only  man  who  could  prepare  this  work 

was  three  guineas  ai\  hour,     .speaking  of  i'rof.  Rowland,  he  and  get  il   into   shape  for  engineers  to  take  hold  of.     On 

sai<l  that  hi^>  positi<m  was  the  very  higiiesi,  and  his  contribu-  cross  examination  he  said  that  had  Prof.  Rowland  died  or 

lions  to  electricity  and  magnetism  most  important;  that  if  he  never  existed,  the  work  could  not  have  been  done  by  any 

himself  (John  Hopkinsonj  had  done  the  work  his  charges  one  in  this  country,  but  he  could  not  mention  any  new  prin- 

wuuld  have  been  in  accordance  with  the  rale  just  stated.  ciple,  idea,  discover)-  or  invention  in  Prof.  Rowland's  report, 

Dr.    L(juis   Duncan,  of  Johns   H(»pkins    University,   was  or  show  any  new  application  of  thcor}-  to  practice,  or  any 

talK-tl  for  the  proseculion,  and  leslifie<l  U>  the  high  profes-  novelly  beyond  the  magnitude  of  the  enterprise, 

sional  standing  of  i'rof.  Rtjwland,  and  to  the  amount  of  work  Dr.  Jacijucs,  of  the  American  Bell  Telephone  Company, 

Prof.    Rowland   lia<l   devoted  to  the   report,     lie   said  that  was  then  called  to  prove  what  was  reasonable  compensation. 

Prof.  Rowland  had  worked  on  the  average  seven  hours  a  He  staled  that  as  an  officer  of  the  Bell  Telephone  Company 

•  lay  on  the  report  lor  a  j)erio(l  of  six  nmnihs;  that  ihe  report  he  au<liU(l  the  bills  of  electrical  experts,  and  in  his  connec- 

c<»maiiK<|  ihf  results  of  much  original  invesligalion  and  re-  lion  with  the  .Massacliuselis  Engineering  Company  he  was 

search,  and  was  of  very  great  value  to  the  defendant.  himself  an  expert,  and  charged,  like  an  architect,  a  perccnt- 

.\lr.  1".  J.  !^prague  was  called  by  the  prosecution  to  prove  age.  On  the  examination  for  competency  he  sai<l  that  he 
what  was  reasonable  compensation,  and  after  staling  his  con-  had  himself  been  ompUtycd  to  determine  the  proper  size  of 
turtion  with  electrical  engineering,  au<l  before  answering  any  wire  an<l  other  matters  relating  to  the  direct  New  York  and 
<|iiestioii  relative  to  amount  of  conipensation,  waji  exam-  C  hicago  telephone  line  for  a  considerable  lime  on  a  per 
inetl  by  the  counsel  for  the  defense  Ut  test  his  competency  to  diem  compensation,  besides  his  salary.  Witness  also  said 
testify,  which  resulted  in  a  lively  skirmish  l>ctwecn  the  coun-  that  Prof.  Cross  had  been  employed  from  five  to  seven 
sel  of  the  two  sides,  and  en<led  by  the  c<»urt  qualifying  the  months  on  a  per  diem  compensation,  and  Mr.  F.  L.  Pope  a 
witness.  The  wittiess  stated  on  direct  examinati«in  that  his  longer  time,  but  admitted  that  Mr.  Pope  had  part  of  the  time 
usual  charge  for  consulting  on  work  which  requued  no  origi-  been  an  expert  witness.  Mr.  Choate  objected  that  two  cases 
nal  ideas  was  5  per  cent,  of  the  cost  of  the  plant ;  where  origi-  did  not  establish  a  precedent.  The  court  ruled  that  it  would 
nal  invcsti^jation  or  invention  was  necessary  7  I -i  per  cent,  to  admit  instances  of  per  diem  compensation  of  four  or  five 
10  per  cent.  On  cross  examination  the  witness  admitted  months' duraiion.  Witness  then  mentioned  the  employment 
that  wliete  such  percetitage  charge  was  made  it  was  gen  of  experts  by  the  city  of  Boston  to  investigate  the  detcriora- 
erally  arranged  lulorehaiul.  He  also  adinitted  that  if  a  tion  of  water  pipes,  and  was  qualified  by  the  court.  Witness 
corporation  hired  ten  consulting  electrical  engineers  at  this  stated  on  direct  examination  that  Prof.  Riker  had  been  paid 
last  rate  the  whole  property  w«>nld  be  constnnc<l.  but  added  $100  per  diem  and  other  experts  $50:  that  the  work  for  the 
that  if  any  ooqioration  was  foolish  enough  to  hire  ten  such  Cataract  Construction  Company  pcrfonned  by  Prof.  Row- 
experts  thev  otiglit  to  .»ve  all  their  pn^peHv  taken  away  land  wa<i  «io  extraordinan-  and  that  it  justified  an  extraordi- 
from  them.     W  ittiess  admitted  that  if  such  expert  devoted  a  nary  charge.     He  considered  the  charge  should  not  be  less 
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than  $37,5CXJ.  On  the  cross  examination  Mr.  Choale  asked 
the  witness  if  $157,500  would  not  be  more  just,  to  which  the 
witness  repUed  in  the  negative.  Mr.  Choate  was  pleased  to 
hear  that  there  was  some  charge  which  the  witness  considered 
excessive.  The  witness  further  said  that  he  was  interested 
in  depressing  rather  than  raising  expert  charges.  He  knew 
of  no  more  per  diem  payments  tor  services  lasting  six 
months,  nor  five  months,  four  months  or  three  months.  An 
instance  of  per  diem  compensation  for  two  months  was  Prof. 
Cross  at  $100,  and  Prof.  Riker  at  $100  on  microphone  work 
was  another.  Mr.  F.  L.  Pope  and  Mr.  d'Infreville  were  also 
mentioned.  On  direct  examination  witness  stated  that  Mr. 
i'ope  received  $50  per  diem.  Witness  was  asked  if  he  was 
not  the  man  who  had  put  the  plaintiff  up  to  sue  for 
$30,000.  Question  objected  to,  on  the  ground  that  what 
witness  had  said  in  that  respect  was  in  a  letter;  if  defense 
would  admit  letter  in  evidence  plaintiff  would  admit  the 
point,  but  otherwise  he  would  admit  nothing.  Defense 
would  not  admit  the  letter  in  evidence. 

Mr.  Joseph  H.  Choate  then  addressed  the  jury.  He  stated 
that  Prof.  Rowland  was  at  the  head  of  his  profession  and 
they  expected  to  pay  him  well,  and  had  paid  him  well;  in 
fact,  more  than  any  one  else.  At  the  rates  proposed  by  the 
plaintiff's  witnesses,  however,  experts  would  devour  any 
company.  Ten  would  take  it  all.  The  business  of  the  de- 
fendant was  to  harness  the  waters  of  Niagara  and  furnish 
water  power  for  use  there.  The  proposed  electric  transmis- 
sion to  Buffalo  was  only  10,000  h.  p.,  or  one-tenth  of  the 
whole.  The  general  plan  was  decided  before  Prof.  Rowland 
was  employed.  The  dynamo  was  worth  at  most  $50,000. 
Mr.  Wise  here  interrupted  to  know  if  Mr.  Choate  was  open- 
ing the  case  or  summing  up,  and  a  wrangle  ensued,  after 
which  Mr.  Choate  resumed.  He  said  it  was  an  excellent 
thing  to  get  Prof.  Rowland  to  do  this  work,  as  also  to  secure 
a  practical  electrical  engineer  and  a  mechanical  engineer. 
Three  things  were  necessary — ideas,  electricity,  mechanics — 
but  should  the  defendant  company  for  that  reason  be  com- 
pelled to  pay  three  times  $37,500?  Prof.  Rowland  receives  a 
salary  of  $5,000  per  annum  from  the  Johns  Hopkins  Uni- 
versity. P'our  years  ago  he  was  employed  by  defendant  for 
something  over  two  months,  for  which  he  was  paid  $1,000, 
with  which  he  was  apparently  perfectly  satisfied.  Prof.  Row- 
land had  characterized  Prof.  Forbes  as  puerile,  foolish,  ignor- 
ant, partisan,  etc.  He  had  undoubtedly  learned  a  great  deal 
himself  in  the  course  of  his  work.  There  was  nothing  new  in 
his  report;  neither  he  nor  Dr.  Barker  could  name  any  novel 
feattire.  Five  hundred  dollars  per  month  was  more  than  Prof. 
Forbes  or  Dr.  Sellers  received.  Plaintiff  was  put  up  by  Dr. 
Jacques  to  ask  $30,000,  because  $10,000  was  too  much.  Mr. 
Choate  then  exhibited  a  model  of  the  dynamo  designed  by 
Prof.  Forbes  and  Dr.  Sellers,  and  said  that  all  its  substantial 
features  were  different  from  that  in  Prof.  Rowland's  report. 

Mr.  Rankin,  of  the  Cataract  Construction  Company,  was 
then  called  for  the  defense.  He  stated  that  the  business  of 
the  Cataract  Construction  Company  and  its  associate,  the 
Niagara  Power  Company,  was  the  development  and  renting 
of  water  power.  Up  to  the  present  time  only  about  3,000 
h.  p.  had  been  developed,  which  is  in  use  now  on  the  spot; 
that  the  capacity  of  the  tunnel  is  100,000  h.  p.,  and  that  the 
electric  transmission  is  as  yet  entirely  prospective.  The 
project  had  been  broached  in  1889,  -and  Prof.  Rowland  had 
reported  when  first  consulted  that  transmission  to  Buffalo 
was  impracticable  in  the  then  state  of  the  art  by  either  direct 
or  alternating  currents.  In  1892  Prof.  Rowland  had  changed 
his  opinion  on  account  of  the  progress  in  the  art.  In  1890 
the  Niagara  International  Commission  was  formed.  It  con- 
sisted of  Lord  Kelvin,  Dr.  Coleman  Sellers,  Prof.  Mascart 
and  Col.  Turrettini,  commissioners,  and  Prof.  Unwin,  secre- 
tary. This  commission  was  formed  to  consider  plans  and  to 
award  prizes  therefor,  with  power  to  withhold  any  or  all 


prizes  11  they  saw  tit  so  to  do.  They  exaniiued  twenty-six 
plans,  but  used  only  fourteen.  They  decided  upon  the  use 
of  a  5,000-h.  p.  dynamo,  or  two  dynamos  of  2,500  h.  p.  each, 
it  any  dynamo  were  used  at  all.  Ihe  ehiciency  wa^  guaran- 
teed m  each  case  in  connection  with  tlie  plan,  i  he  Oerlikon 
and  Brown  plans  were  considered  practicable  from  an  engi- 
neering point  of  view,  but  two  purely  commercial  considera- 
tions prevented  their  acceptance:  I'irst,  the  high  taritf;  sec- 
ond, tne  distance  of  the  factory  from  the  power  station.  Ihe 
VVestinghouse  company  had  guaranteed  tlie  performance  of 
the  machine  and  the  price  was  less  than  $50,000.  \\  itness 
saw  the  plans  submitted  to  the  international  comraisssion; 
they  comprised  long  and  short  transmissions;  the  former 
jueant  fifteen  miles  or  more  and  the  latter  use  on  the 
l.nd  of  the  company.  Lord  Kelvin  received  £500  for  his 
work  on  the  commission.  Prof.  Mascart  £400,  CoL  Turrettmi 
£400,  and  Prof.  Unwin  £400.  Dr.  Sellers  was  at  the  lime 
on  a  salary  of  $12,000  per  year  from  the  company.  His  pres- 
ent salary  is  $5,000,  and  i'rof.  lorbes'  salary  and  expenses 
amount  to  about  $400  per  montii.  Witness  further  said  tliat 
Prof.  Norton  reported  on  the  development  of  Niagara,  in- 
cluding electric  transmission,  in  November,  1889,  charging 
$250.  Dr.  Hopkinson,  in  the  spring  of  1893,  reported  on  the 
type  of  dynamo,  number  of  phases,  etc.,  charging  $250,  the 
work  occupying  perhaps  three  weeks.  Prot.  Fleming  re- 
ported on  the  same  subject,  charging  £10. 

Dr.  Sellers  was  then  called  by  the  defense.  He  said  that 
in  1890  he  visited  the  Rome  and  Tivoli  transmission  plant, 
also  the  Deptford-London  installation  at  10,000  volts;  that 
the  present  apparatus  of  the  defendant  was  designed  entirely 
by  Prof.  Forbes  and  himself,  and  was  entirely  different  from 
that  in  Prof.  Rowland's  report.  Under  cross  examination 
the  witness  stated  that  Lord  Kelvin  was  employed  by  offer- 
ing him  £500  in  advance,  and  that  he  was  well  satisfied  witli 
the  price.  The  commission  awarded  two  second  prizes,  but 
no  first  prize.  On  redirect  examination  witness  said  that 
there  was  a  consensus  of  opinion  of  the  commission  at  tliat 
time  in  favor  of  continuous  current  transmission,  but  that 
since  that  time  all  the  members  of  the  commission,  with  one 
exception,  had  been  converted  to  alternating  current  trans- 
mission, which  Prof.  Forbes  had  all  the  time  advocated. 

Mr.  William  Stanley,  Jr.,  was  then  called,  and  stated  that 
artificial  cooling  of  transformers  was  not  new  at  the  time 
of  Prof.  Rowland's  report;  that  James  B.  Fuller,  in  1887,  had 
used  it,  and  that  Mr.  Swinburne  had  used  a  chimney  draught 
for  the  purpose. 

Prof.  George  Forbes  was  then  called  for  the  defense.  He 
said  that  he  had  continuously  advocated  alternating  cur- 
rents since  1890,  and  that  all  the  essential  features  of  the  pres- 
ent plan,  including  two-phase  tran.=;mission  and  synchroniz- 
ing motors,  were  decided  upon  before  he  saw  Prof.  Row- 
land's report;  that  although  Prof.  Rowland  might  have  dis- 
covered the  importance  of  the  sine  curve  at  the  time  of  his 
report,  it  was  public  property  and  practically  applied.  Prof. 
Forbes  refused  to  answer  many  questions  which  he  apparently 
considered  as  bearing  on  controversies  foreign  to  the  suit, 
and  avoided  making  reflections  on  others. 

Mr.  Choate,  in  his  closing  address  to  the  jur}-,  said  that 
the  ideas  of  philosophers  and  discoverers  have  never  been 
convertible  into  large  sums  of  money.  Nothing  could  be 
more  valuable  to  humanity  than  the  discoveries  of  such  men 
as  Galileo  and  Ne^^1:on,  but  they  never  sent  in  any  bills,  but 
with  the  advice  of  Dr.  Jacques,  Galileo  would  have  claimed 
5  per  cent,  of  the  earth  and  Newton  ic  per  cent,  of  the  uni- 
verse. Mr.  Wise  replied  in  his  speech  that  had  Galileo  and 
Newton  done  work  for  millionaire  corporations  they  prob- 
ably would  have  sent  in  bills. 

The  jury  was  out  about  an  hour,  and  hrought  in  a  verdict 
for  the  plaintiff  for  S5.500,  the  unpaid  balance  of  $9,000. 

Notice  of  appeal  was  given. 
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iJteleclrk  I/ys/erests. — Keferring  to  the  researches  of  Mr. 
Arno  (>cc  Digest  Jan.  20  ami  July  15),  Mr.  Meylan,  in 
■  I/ICIet., "  Dec,  30,  states  that  the  author  conniiitte<l  an  error 
and  that  the  numerical  values  given  by  him  are  tlierefore 
<,iiiic  wrong,  and  are  not  physical  constants  but  simply  re- 
sults <»f  e.xperiments  un<ler  certain  circumstances;  the  error 
lies  in  the  assumption  of  the  value  of  the  electric  field. 

Dynamical  Theory  0/ the  JUeclric  ami  l.umini/crous  Metlium. 

The  1.4>n<l.  "  KIcc.  Rev.,"  Jan.  5,  publishes  the  first  porti«»n 

of  an  abstract  of  a  Royal  ."society  paper  by  Mr.  I^rmor  on 

this  subject;  the  present  portion  is  devoted  almost  entirely  t<» 

plun<»mena  which  are  neither  electrical  nor  magnetic. 

Sudden  Acquisition  of  Conducting  Power. — The  "Phil. 
.Mag.,"  for  Jafuiary,  contains  a  connnunication  from  I'rof. 
Lodge  "On  the  .Surldcn  .-Xc^iuisition  t)f  Conducting  Power 
b\  a  .Series  of  Discrete  Metallic  Particles."  formiijg  a  part  of 
the  di.scussion  of  iV-.f  Minchin's  paper  mentiomd  in  tlie 
I  )igest  Dec.  23, 

Currents  Produced  by  Heating.  — "  La  Luni.  Klec. ,"  Dec. 
30,  mentions  an  article  in  ".Science"  by  .\Ir.  .^lelle.  on  his 
i<  larches  in  the  production  of  electric  currents  in  single 
iiu  tals  by  the  :jction  r>f  heat. 

Rotary  Field  Af>/>aratus.~'S\r.  Hloiiders  mathematical 
article  is  continued  at  some  length  in  "  La  Lum.  I'lec, "  Dec. 
30,  a  mathematical  the(»ry  of  non-.synchron<»us  ri»tary  field 
motors  being  dcfluccd. 

Profttgtfion  nf  f.ii^ht  in  Afetals.  .Mr,  Ra\  can  ^  article  is 
cotitimied  in  "  La  Lum.  Illec,"  Dec.  30. 

/)issocia/ion. —  "La  Lum,  Klec,  "  Dec.  30,  contains  a  note 
referritig  to  an  article  by  .Mr.  Wildermann. 

,MA«;.N'KTIH.M 
Afjgnelu  /elongation. —  The  '  I'liil.  Mag."  for  January 
contains  an  illustr.ited  paper  by  Mr.  ,\agaoka  on  "Hystere- 
sis .\iiending  the  Change  of  Length  by  .Magnetization  in 
.\ick<l  and  Iron";  also  a  supplementary  paper  bv  IVof. 
Kfjott  on  "  .Magnetic  ICIongation  ami  .Magnetic  Twist 
(  \rlrs" 

Trans/or niiition  Produced  in  Iron  by  a  Strain.  —  "  Li  Linn. 
I'.lec,."  Dec.  30.  abstracts  ati  article  by  .Mr.  Chaq)y  from 
"C<»mptes  Rendus.'  in  which  he  shows  that  a  permanent 
deformation  produces  a  modification  which  may  be  con- 
sirlcred  as  an  allotropic  transformati<m  of  the  iron. 

.^f.ignrtic  Shielding. — I'rof.  Kuccker's  Physical  .*H>ciety 
paper  on  "The  .Magnetic  I^hielding  of  Concentric  Spheric.;l 
.Shells"  is  contained  apparently  in  full  in  the  "Phil.  .Mag" 
for  January. 

fNfT8.     MKASfUKMKNT«    ANI>    INSTUt'MKNTS 

Registering  /nstrumcnts. — Dr.  Kaps.  in  the  "Kick.  Zcil.. 
Jan.  4.  gives  in  <letail  with  the  aid  <»f  eight  illustrations  a 
description  of  an  improved  registering  instnuncnt.  the  prin- 
tiple  of  which  is  briefly  as  f  "  A  dnnn  revolving  once 

in  tweiUy  four  hours  and  ei.  .  .  i  in  a  box  contain>i  a  band 
«W  sensitized  paper;  the  light  {r^^x^  an  incan<le«cent  lamp 
|)asse«i  through  a  slot  on  t«>  this  dnmi.  pri^ucing  a  shaqi 
line  t»f  light  parallel  to  its  axis:  the  pointer  of  the  measuring 
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in>trnment  mo\t  -  <  >\er  this  slot,  its  position  at  every  moment 
i>  ihereftjre  recorded  by  its  shadow  on  the  sensitive  paper; 
vertical  wires  are  stretched  in  front  of  the  slot  and  are  photo- 
grapiied  <»n  the  paper  in  the  form  of  lines;  a  glass  disc  with 
graduations  representing  the  hours  revolves  between  the 
slot  and  the  drum,  thus  p!iotograi)hing  the  time  on  the  sensi- 
tive pajK-r;  the  readings  011  the  paper  are  therefore  entirely 
independent  «)f  the  position  of  the  paper,  and  it  is  theref<»re 
iiiade  possible  to  recover  the  drum  with  sensitive  paper  in  a 
closed  bo.\  with  openings  for  the  hands  and  without  being 
necessary  to  see  the  paj^er  itself. 

Standard  Cells. — .Mr.  Kimington,  in  a  short  article  in  the 
L<»ml.  ■  Klec.  I'-ng.,"  Jan.  5,  states  that  a  Clark  standard  cell 
is  perfectly  unharmed  by  being  circuited  through  a  resist- 
ance of  1,000  ohms  which  (ipinion  he  bases  on  experiments 
iv.ade  with  two  identical  cells,  one  <»f  which  was  closed 
ilirough  i,(XX)  ohms  f(»r  17  minutes,  its  internal  resistance 
Ining  abi>ut  130  ohms  and  the  current  therefore  1.27  milli- 
amj)eres;  the  circuit  was  then  broken  and  the  E.  M.  Fs.  com- 
pared with  that  of  the  other  cell,  showing  that  in  nine  min- 
utes it  recovered  sufficiently  for  all  practical  purposes,  the 
recovery  being  complete  in  one  hour  and  20  minutes. 

Rfsist.incc  0/  Coiufncssed  Bismuth.  —  "La  Lum.  Klec. ,  " 
Dec.  30,  abstracts  an  article  by  Mr.  van  Aubel,  in  which  he 
shows,  among  other  things,  that  the  infiuence  of  magnetism 
on  bis"iiuh  does  not  depend  appreciably  on  the  molecular 
state  of  the  bismuth,  s<t  long  as  it  is  pure. 

Shunts. —  Tile     somewhat     lengthy    correspondence     on 
sluints  is  continued  in  the  Lond.  "  Llec.  Lug.,"  Jan.  5.  in  the. 
form  of  a  lengthy  dissertation  «)n  the  subject.  inten<led  more 
particularly  for  amateurs. 

DYNAMOS   AND    MOTOH.'^. 

The  Dynamos  Jor  Siagara  Falls. — .Mr.  U  eekcs.  in  the 
L<ind.  '  Llec.  Lug.,"  Jan.  5,  in  the  form  of  a  discussion  of 
Prof,  l-drbes'  paper,  gives  an  illustration  of  a  Brown  ma- 
chine fnim  Kapp"s  book,  page  345.  intende<l  to  show  the 
great  similarity  between  this  and  the  fonn  designed  by  Prof. 
P'orbes. 

/rregulai  ii.ts  in  ihc  Ai/iono/  JnUiiinos. — -The  article  by 
.Mr.   .Montpelier  is  continuecl  in  "LRlec,"  Dec.  30. 

TKANS1«X)KMEHS. 

'/'rans/ormers.  —  In  his  serial  on  "  Klectric  Light  and 
power"  in  the  Lond.  "  Llec.  Lug."  Jan.  5.  Mr.  (luy  dis- 
cusses transformet>. 

ARC   AND   INCANDESCENT   LIGHTS 
.'^i  icon  III     Study    0/  Ai*     Lamps.  — \    lifth    paper   ol    .Mr. 
Kenmtly  is  contained  in  the  Lmd.  "  KIcc.  Rev."  Jan.  5:  in 
it  he  «liscusscs  lamps  with  inclineii  carbons  with  a  lateral  mo- 
ti«)n.  and  lamps  with   elcctnimagnetic   feeiling  devices;  he 
gives  an  illustration  of  an  hydraulic  device,  the  action  of 
which  is  analogous  to  that  in  an  arc  lani]!. 
ELECTRIC     RAILWAYS. 
Electric  Traction. — The   Lond.  "Klec.  Rev. .  '  J.in.  5,  con- 
tains  an  article  bv  Mr.  Fpstein.  the  purpose  of  which  is  to 
investigate  the  relative  merits  and  costs  of  the  three  difTerent 
s\  stems,  overhead,  underground  conduit  and  accumulator, 
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his  estimates  being  based  as  far  as  possible  on  data  relating 
to  actual  working.  The  article,  of  which  the  first  portifjn 
only  is  given,  appears  to  be  well  worth  reading  in  its  en- 
tirely, as  it  consists  mostly  of  tables  and  figures;  from  the>e 
the  following  are  extracted:  The  cost  of  a  90-pound  rail  he 
gives  as  $4,000  per  mile  of  single  track,  which  is  the  same 
for  all  three;  for  the  laying  and  paving,  $25,000  per  mile,  the 
same  in  all  three;  for  the  overhead  work,  $2,400  per  mile; 
for  the  imderground  structure  for  a  conduit  road,  about 
i?7,5oo  per  mile;  for  feeders  he  gives  a  more  extended  lable 
fi»r  a  number  of  different  conditions;  for  cars  on  trucks  fcjr 
forty  passengers,  $1,150  per  car;  for  motors  and  gearing, 
$900,  the  same  for  all  three;  for  accumulators  and  trays,  al- 
lowing 2  1-2  sets  of  accumulators  of  72  cells  each  for  each 
car,  for  four  to  six  hours'  running  with  one  charge,  the  cost 
of  the  batteries  for  a  forty-passenger  car  will  be  $1,800;  I'or 
trays  and  connections,  $90;  for  elevators  for  handling  che 
accumulators,  v$250  to  $600  per  car;  for  buildings  and  car 
sheds,  $1,000  to  $2,000  per  car,  for  all  three  systems;  for 
boilers  and  engines  at  $40  per  indicated  horse  power,  $160 
per  ton  propelled,  assuming  four  indicated  horse  power  of 
sleam  plant  for  every  ton  weight  propelled,  which  includes 
the  reserve  plant;  this  is  for  the  overhead  and  underground 
systems;  for  tlie  accunnilator  system,  $90  for  the  steam  plant 
])er  ton  weight  propelled,  based  on  2.2  indicated  h.  p.  of  steam 
plant  for  every  ton  weight  propelled;  for  the  electrical  plant  at 
ihe  station  for  tlie  overliead  and  underground  systems,  985 
for  everv  ton  weight  propelled,  based  on  2.4  kilowatts  per 
ton  propelled;  for  the  accumulator  system,  $52,  based  on  1.5 
kilowatts  per  ton  weight  propelled ;  from  a  table  of  efficien- 
cies the  average  total. ef^ciency  for  the  overhead  and  under- 
ground systems  is  27  per  cent.,  while  that  for  the  accumulator 
system  is  33  per  cent.  Two  large  tables  are  given  contain- 
ing the  detailed  expenses  of  the  cost  of  construction  and 
er|uipment  of  a  double-track  line  six  miles  long  w  ith  cars  fm- 
forty  passengers,  average  speed,  including  stoppages,  six 
miles  an  hour,  and  weight  complete,  with  passengers,  eight 
tons;  for  the  overhead  system,  using  insulated  v.ire  for  feed- 
ers, the  cost  i)er  car  per  mile  of  double  track  tor  five-minute 
headway  and  twenty-four  cars,  is  about  $91,450,  while  for 
the  underground  system  it  is  a1)out  $102,000.  and  for  the  ac- 
cumulator system  for  a  weight  of  ten  tons  per  car  it  is 
$79,765 ;  similar  figures  are  given  for  twelve  cars  and  ten 
mimites'  headway  and  for  forty-eight  cars  and  two  and  one- 
half  minutes'  headway.  The  above  figures  are  at  the  rate  of 
$5  per  pound  sterling,  which  is  slightly  higher  than  the  actual 
exchange. 

High  Speed  Railways. — In  a  short  article  by  Mr.  Lea  in 
the  Lond.  "  Elec.  Eng.,"  Jan.  5,  he  bases  a  calculation  on  the 
data  given  by  Dr.  Hopkinson,  from  which  he  finds  that  the 
air  resistance  pei-  square  foot  of  area  is  nearly  i},  pounds  at 
a  speed  of  200  miles  per  hour;  this  figure  is  extremely  high 
when  compared  vvith  15  pounds,  which  Mr.  Crosby  in  his 
experiments  found  to  be  50  per  cent  too  high.  He  thinks 
that  such  speeds  will  be  attained  only  by  a  complete  change 
in  the  type  of  roadway  adopted,  and  he  thiidvs  that  the  Lar- 
tieue  sinale-rail  svstem  mav  be  a  forerunner  of  a  permanent 
roadway  suitable  to  high  speeds,  but  he  doubts  whether  any 
ordinarv  girder  work  on  a  foundation  which  is  more  or  less 
shallow  would  serve  the  purpose. 

Electric  Equipnieuf  of  Sleai/i  Roads. — .According  to  the 
"  Elek.  Zeit,"  Jan.  4,  the  steam  railroad  from  Arad  to  Csana- 
der  is  to  be  equipped  for  a  portion  of  its  route  with  a  system 
of  electric  traction;  the  railroad  cars  will  be  equipped  with 
electric  motors  and  will  receive  ciu-rent  from  an  overhead 
line;  trains  can  thereby  be  propelled  after  the  locomotive  has 
been  uncoupled;  if  this  is  a  success  the  whole  line  will  be 
changed  into  an  electric  road. 

Gas  Motors  for  Street  Railways.— k^C(^xC{\x\^\o  the  -Klek. 


iicho,"  Dec.  30,  a  street  car  with  gas  motors  was  recently 
started  in  Dresden;  it  contains  two  motors  of  8  h.  p.  each, 
weighing  1.9  tons  each;  the  car  without  passengers  weiglis 
8.5  tons;  1.3  cubic  metre  of  gas  is  carried  at  6  atmospheres 
in  10  receptacles,  but  it  floes  not  state  for  how  long  a  trip 
this  will  suffice. 

Liverpool  Overhead  Raihu.ty. —  ihis,  the  first  electric  over 
head  railway,  although  started  as  recently  as  March  of  last 
year,  is  to  be  extended;  altiiough  the  contractors  were  under 
obligations  to  work  the  line  for  two  years  at  8  cents  per 
train  mile,  the  working  has  been  so  satisfactory  that  the  rail- 
way company  has  decided  to  take  over  the  line  from  the 
beginning  of  this  year. 

Electric  Railways  in  the  Britisli  Kingdom — The  Lond. 
"  Elec,"  Jan.  5,  gives  a  list  of  the  railways  in  operation  and 
projected,  representing  a  total  of  44  miles,  of  which  23  3-4 
miles  are  operated  by  the  third-rail  system,  three  by  ac- 
cumulators, two  by  conduit  and  15  1-4  by  the  overhead 
(trolley?)  system;  the  pnjjected  roads  amount  to  37  miles. 

Rides  and  Regulations. — The  •  Klek.  Echo."  Dec.  30. 
publishes  the  rules  for  electric  railways  in  the  city  of  Leipsic. 

CENTRAL  STATIONS,  PLANTS,  SYSTEMS  AND  APPLLVNCEP. 

Central  Stations  in  Germany.  —  In  an  article  in  the  ■•  tick. 
Zeit., "  Jan.  4,  comparative  data  are  given  for  six  large  stations 
in  Cjermany,  the  deductions  from  which  are  (juite  interesting; 
the  data  are  all  given  in  the  form  of  tables,  which  cannot  be 
reproduced  here,  but  they  are  well  w<jrth  the  attention  of 
those  interested  in  central  station  work.  Among  some  of 
the  features  are  the  follovving:  In  general  the  financial  re- 
turns, even  during  the  first  year  of  operation,  were  satisfac- 
tory; an  amortization  of  4  per  cent,  on  the  total  capital  m- 
vested  is  found  to  be  sufificient,  among  which  is  an  item  of 
6  per  cent,  on  the  accumulators ;  the  increase  of  the  income 
(Acr  the  expenses  in  per  cent,  of  the  cost  of  installation  is 
about  7  per  cent,  for  the  lowest  of  these  six  stations  (Co- 
logne) to  about  18  per  cent  for  the  best  (Hamburg);  a  de- 
tailed table  is  given  showing  the  operating  costs,  the  ratio 
of  the  generated  to  the  consumed  energy,  which  varies  from 
70  to  97  per  cent.,  and  various  other  items,  general  averages  of 
which  cannot  well  be  given;  the  cost  of  generating  per  kilo- 
watt hour  consumed  varies  between  about  4.7  cents  to  7.0 
cents.  The  average  watt  efficiency  of  the  accumulators 
varies  from  71  to  79.5  per  cent,  and  the  loss  in  the  accumula- 
tors in  per  cent,  of  the  total  current  leaving  the  station  varied 
from  I  I  to  14  per  cent.  In  these  stations  from  35  to  62  per 
cent,  of  the  total  energy  came  from  the  accunndators;  the 
maximum  current  in  i)cr  cent,  of  installed  lamps  varied  from 
about  36  to  68  per  cent,  and  the  average  time  of  burning  of 
installed  lamps  vavvd  from  about  one  to  two  hours  per  day. 

Central  Stations  in  the  British  Kingdom. — The  Lond. 
"  Elec,"  Tan.  5,  publishes  as  a  supplement  a  tabl-^  of  the  cen- 
tral stations  in  operation  and  in  progress  in  London  and  in 
the  provinces,  giving,  in  tabulated  form,  the  most  important 
data  for  each ;  the  table  is  interesting,  especially  as  there  are 
very  few  blanks;  general  deductions  of  any  value  can  hardly 
be  made. 

See  also  paragraph  on  "  Review  of  the  Past  Year."  under 

"  Miscellaneous." 

Tliree-Phase  Installation  at  Wang^n,  Wiirtcmburg. — The 
"Rev.  de  L'Electricite."  Dec.  31.  describes  briefly  this  in- 
stallation, which  was  started  in  April  of  last  year.  There  are 
two  stations  about  one  mile  apart,  which  feeil  in  common 
into  the  same  mains;  the  principle  station  has  a  200-h.  p. 
dvnamo  driven  by  a  turbine;  by  means  of  transformers  the 
voltage  is  raised  from  3.000  to  5.200;  the  second  station  is 
supplementary  and  is  used  only  when  the  first  is  insufficient; 
it  is  located  in  a  factory,  the  power  for  which  is  ready  when- 
ever   it    is    required;    the    second    dynamo    is   a    loo-h.   p. 
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machine;  the  two  are  connected  in  parallel  by  the  usual 
method;  in  the  city  there  are  three  secondary  transformer  sta- 
tions of  20  kilowatts  each;  the  motors  are  run  from  tlie 
three  wires,  but  for  the  lighting  tlie  system  is  divided  into 
three  separate  currents,  each  of  which  leads  to  different  dis- 
tricts, liie  rcluni  being  by  means  of  a  connnon  neutral  wire, 
thus  making  four  wires  in  all,  and  to  this  modihcation  the 
successful  application  to  botli  lighting  and  power  is  attrib- 
•ited;  motors  up  to  50  h.  p.  are  in  use;  an  increase  of  tlie 
station  is  already  contemplated. 

Multiphase  System  at  Budapest.  -VWis  installation,  al- 
though it  has  been  in  operation  for  only  two  months,  is  to 
be  extended;  the  fret^ucncy  used  is  25  and  the  voltage  2,000, 
the  nmltiphase  currents  being  transformed  into  continuous 
I  urrcnts  for  distribution. 

Single-Phase  vs.  Two-Phase  Hystem. — Mr. ^Kennedy,  in 
the  Lond.  *  Klcc.  Rev.,"  Jan.  5,  criticises  unfavorably  the 
system  of  Messrs.  Keis  and  Scott  recently  described  in  The 
iJectrical  World,  in  which  he  says  tliat  "  the  extravagant 
claims  made  by  the  inventors  cannot  be  admitted  for  a  mo- 
ment in  the  absence  of  evidence  of  their  having  accom- 
phshed  the  feats  described";  he  states  that  what  they  have 
written  does  not  convey  "  the  remotest  idea  as  to  wliat  it  is 
lliey  have  really  discovered." 

Copenhagen.  In  the  "  Klek.  Zeit,"  Jan.  4,  Mr.  Uppen- 
bom  gives  a  well  illustrated  description  of  this  station,  in- 
stalled by  tlie  firm  of  Siemens  &  Halske;  the  continuous  cur- 
rent, three-wire  system  is  used  in  connection  with  a  large  ac- 
cumulator battery. 

Motwe  Power  and  Gearing.  —yU.  Carter's  serial  is  con- 
tinued in  the  Lond.  "  Elec,"  Jan.  5;  he  discusses  the  storage 
of  energy  and  in  general  the  study  of  motive  power  and  gear- 

J'uci  Lconomy.  -'I'ViQ  Lond.  "  Klec.  Rev.,  Jan.  5,  con- 
tains an  article  on  this  subject 

WIRES.    WIRING    AND    CONDUITS. 
Cost  0/ J/igh  Pension  Lines.  -"  l.ii   Luni.    Klec.,' Dec  30, 
tontains  an  article  by  Mr.  Bocherot,  in  which  he  discusses 
the  various  conditions  wliich  enter  into  the  problem.     He 
expresses  suq^rise  that  the  statement  should  have  been  made 
(see  Digest  UcL   14)  that  if  one  accepts  as  a  limit  10,000 
\olts,  for  instance,  for  continuous  currents,  the  effective  limit 
for  alternating  currents  ought  not  to  exceed  7,000  volts,  and 
that  therefore  an  alternating  current  line  costs  double  that  of 
a  continuous  current   line;  he  states  that  experience  has 
shown  this  reasoning  to  be  erroneous;  alternating  currents 
act  beneficially  on  the  insulation  when  compared  with  the 
destructive  electrolytic  action  of  continuous  currents;  on  ac 
count  of  the  kig  in  phase  between  the  voltage  and  the  cur- 
rent the  cost  of  a  line  is  greater  for  altcniating  currents  than 
for  continuous  currents,  but  this  is  of  small  importance  con- 
sidering the  relative  case  with  which  high  voltages  may  be 
generated  with  alternating  currents.     He  then  discusses  the 
conditions  for  the  minimum  cost  and  gives  a  proof  of  Lord 
Kelvin's  theorem ;  in  discussing  it,  he  states  that  the  copper 
and  not  the  poles,  subways,  etc.,  should  be  considered  as 
variable,  and  for  the  j>ricc  <>f  a  kilowatt  hour  one  ought  not 
to  take  that  for  the  ordinary  distribution  but  that  for  gener- 
ating so  many  additional  units:  in  the  case  «»f  water  power 
the  price  of  the  energy  lost  should  be  replaced  by  the  interest 
and  amorlizat'on  on  the  capital  invcstc<l  in  the  increa.«ied  size 
of  the  machines  c-  Tiding  to  the  lost  power:  whether 

the  power  is  funiisi >  steam  or  water  the  conditions  for 

minimum  cost  arc  inde]>cn<lcnt  of  the  length  of  the  line:  for 
overhead  lines  of  hare  win  the  application  of  Lorxl  Kelvin's 
law  is  quite  simple,  but  not  so    when  the  lines  are  under 
gromul:  in  the  latter  case  there  is  a  third  factor,  namely, 
the  interest  on  the  capital  in  the  insulation,  depending  on 


the  voltage  and  on  the  cross-section,  and  which  can  be  con- 
sidered as  proportional  to  the  voltage  and  to  the  diameter, 
that  is,  to  the  square  root  of  tlie  section ;  if  the  voltage  is  fixed 
in  advance,  tins  third  factor  may  be  considered  as  propor- 
tional to  tlie  square  root  of  the  section;  he  discusses  the 
case  of  the  voltage  not  being  fixed  and  endeavors  to  find  the 
most  economical  value  to  give  to  it,  for  if  the  expense  of  the 
insulation  is  considered,  the  highest  voltage  is  not  always 
the  most  economical;  if  the  loss  of  energ)'  in  the  line  is  con- 
sidered consunt,  tlie  section  or  tlie  price  of  the  copper  will 
be  inversely  proportional  to  the  square  of  the  voltage;  the 
cnly  expense  will  tlieu  be  the  sum  of  tliree  terms,  two  of 
which,  the  loss  and  the  insulation,  are  constant  and  tlie  tliird 
is  inversely  proportional  to  the  square  of  the  voltage;  the 
voltage  should  therefore  be  as  high  as  possible;  if  the  weight 
of  the  copper,  that  is,  the  interest  on  the  capital,  is  assumed 
constant,  the  price  of  the  insulation  will  be  proportional  to 
the  voltage  and  the  annual  expense  will  be  the  sum  of  three 
terms,  of  which  two  are  constant  and  the  third  proportional 
to  the  voitage;  in  this  case  it  is  best  to  diminish  the  voltage 
as  much  as  possil)le;  in  the  third  case  he  shows  how  the  best 
c<jnditions  may  be  arrived  at  b}-  a  few  trial  calculations.  He 
then  considers  the  subject  of  tlie  capacity  of  the  line  and  the 
arlvantdges  of  using  condensers. 

Resistances  With  Alternating  Currents,  Errata. — In  the 
table  published  in  the  Digest  last  week  under  this  heading, 
the  commas  in  the  values  for  K  should  be  periods,  tlius  mak- 
ing the  values  of  this  constant  begin  with  unity. 

TKLEGRAPHY.  Tl-JLEPHONY  AND   SIGNALS. 

Signalling  Between  Trains  in  Motion. — The  Lond.  '•  Elec 
Lng., "  Jan.  5,  describes  briefly  the  trials  made  in  Germany  in 
(Jctober  with  the  Perls  system,  which  resulted  very  favor- 
ably; a  battery  is  carried  on  each  locomotive  and  is  con- 
nected by  sliding  contacts,  with  conductors  laid  parallel  to 
the  i^ails,  these  conductors  being  divided  into  block  systems 
in  such  a  way  that  if  two  trains  are  on  the  same  block  both 
engineers  will  be  warned  of  each  other's  presence  by  the 
ringing  of  a  bell  on  each  locomotive,  while  at  the  same  time 
they  are  brought  into  telephonic  communication  with  each 
other. 

Interchangeable  Telephone  System. — -The  Lond.  ••  Elecr' 
Jan.  5,  publishes  an  illustrated  description  of  the  Sloper  sys- 
tem, especially  ailapted  for  factories,  institutions,  <lwellings, 
etc.,  as  no  central  station  and  no  services  of  an  attendant  are 
re(juired;  the  system  is  so  arranged  that  it  is  impossible  to 
have  the  instrument  in  a  condition  which  interferes  with  the 
talking  of  other  stations  or  in  a  condition  in  which  it  can- 
not be  rung  up. 

A  New  Telephone. —  'Lhlec,  Dec.  30.  quotes  from  the 
journal  "  \jc  Xc»rd,"  stating  that  a  new  telephone  invented  b\ 
GwozdefT  is  to  be  installed  between  Odessa  aiul  Nicolaieff; 
no  description  is  given,  but  it  is  stated  that  the  telephone  can 
be  use<l  for  transmissions  to  ver\'  great  distances  through  a 
single  telegraphic  wire  without  interfering  with  the  regular 
telegraphic  .services:  messages  may  be  transmitte<l  simultane- 
ously in  four  (lifTcrent  directions. 

Improved  Mouthpiece .-'\\\c  "Elec.  Tech.."  Dec.  15, 
states  that  in  Gcnnany  a  mouthpiece  is  being  introduced  for 
public  telephones,  the  object  of  which  is  to  avoid  the  spread 
of  diseases  carrie<l  by  the  condensed  moisture  of  the  breath : 
a  pad  of  a  large  number  of  discs  of  paper,  with  a  hole  in  the 
middle,  is  inserted  in  the  m<iulhpiece  and  after  or  before 
every  conversation  the  upper  disc  of  paper  is  torn  off. 

ELK'^RO-CHEMISTRT. 

I'lrctrolysis  wilh  Alfernating'^Currenis. — The  Lond.  "Elec 

Kev.."  Jan.  5.  calls  attention  to  a  paper  by  Mr.  Malagoli  in 

the  "  Tour,  de  Physique."  August,  1803.  in  which  he  states 

"  that  tlu  phenomena  of  electrolysis  produced  by  altemat- 
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ing  currents  must  be  considered  as  a  succession  of  elementary  to  the  I.ond.  "  Elec.  Rev.,"  Jan.  5,  claims  that  the  Hermite 

electroly.ses  when  there  are  alternati(.'ns  of  current;  hence  it  process  at  present  used  is  covered  by  his  (Webster's)  patent 

becomes  necessary  in  studying  the  elementary  phenomenon  of  1887,  from  which  he  quotes  at  some  length.     He  claims 

by  applying  to  a  single  alternation  the  well-known  laws  of  that  the  hypochlorous  acid  formed,  although  an  admirable 

electrolysis,  and  then  integrating  with  respect  to  the  num-  disinfectant,  acts  injuriously  on  bricks,  cement,  metals,  etc.: 

ber  of  alternations  which  the  current  makes  in  a  given  time."  instead  of  electrolyzing  sea  water  and  mixing  it  with  the 

At  the  end  of  his  mathematical  discussion  he  deduces  the  sewage  he  advocates  treating  the  sewage  directly,  in  which 

following  general  conclusions:     "The  necessary  and  sufifi-  case  the  chlorine  compounds  are  much  more  active  than 

cient  condition  under  which  electrolysis  by  alternating  cur-  chlorine  in  solution;  the  sewage  need  only  have  its  alkalinity 

rents  is  possible  is  that  the  quantity  of  electricity  passing  neutralized;  he  describes  at  length  his  process,  in  which  the 

through  the  voltameter  during  a  single  alternation  of  cur-  sewage  is  brought  into  contact  with  large  positive  and  nega- 

rent  must  be  greater  than  twice  that  which  is  necessary  t(;  tive  electrodes  of  iron,  which  produces  an  efifluent  not  liable 

produce  in  the  voltameter  the  maximum  polarization.     Elec-  to  secondary  decomposition  and  innocuous  to  the  rivers  into 

trolytic  production  ceases  when  these  two  quantities  are  of  which  it  flows. 

equal  value  and  the  amount  of  electrolyte  decomposed   is  FJedric    Tanning.— k    short   description  of  the  projected 

proportional  to  the  difference  between  these  two  values."  installation  at  Orbe,  Switzerland,  using  the  Groth  system,  is 

Electric  Concentration  of  Sulphuric  Acid.— ^\r.  Blount,  in  given  in  the  Lond.  "Elec.   Eng.,"  Jan.  5;  this  installation 

the  Lond,  "Elec,"  Jan.  5,  discusses  some  recent  theoretical  when  finished  is  estimated  to  turn  out  1,000  hides  per  week; 

calculations,  and  claims  that  direct  experiment  is  the  only  the  power  is  obtained  from  a  waterfall  nearly  two  miles  dis- 

means  for  determining  the  value  of  such  a  process;   hot  tant.     The  results  of  a  test  made  by  Prof.  Unwin  are  given, 

concentrated  sulphuric  acid  is  not  a  very  familiar  electrolyte  in  which  he  states  that  the  leather  thus  tanned  is  rather  above 

and  but  few  can  foretell  its  behavior  with  any  pretensions  to  the  average  strength  of  good  leather  belting, 

accuracy;    experiments    have    been    carried    out   which,    he  miscellaneous 

claims,  show  that  the  electric  process  is  not  sufficiently  eco-  t^,    .  ■    r      ;■         ^  -n       •       •      t       j  ■         v   c      ■        + 

.     -^                   1    .1        .1                             r                             1  Electric  I srmtion  of  Benzine  in  Laundries. — Keterrmg   to 

nomical  to  supersede  the  other;  a  current  of  14  amperes  and  ,,       ,               r  ^.u     •      -t-          f  u       •   ^  k,,  4-u^  ^;^-,ii-,r^^  /^f 

,                ^      ,           ,             '.             ..,/.,  the  danger  of  the  ignition  of  benzine  by  the  discharge  ot 

7  volts  was  sent  through  a  platinum  wire  in  a  beaker  of  sul-  ^^^^  ^,^^^j^j^^  generated  in  rinsing  clothing  in  baths  of  ben- 

phunc  acid  at  60  degrees  B.,  raising  its  temperature  to  190  ^        ^^  described  in  the  Digest  last  week.  Dr.  Goehring 

degrees  and  causing  it  to  lose  about  11  per  cent,  in  weight  ,  ,      •     ,.1,     "  t?i  1     d      a    u    ,■»  x^^    (■    .v..,i.  u„  ^aa\.^„  +,.. 

.*=           ,               ,^                   •,,,                   1  states  in  the     Elek.  Rundschau,     iNo.  o,  that  by  adding  to 

in   21-2  hours:  the  comparatively   large   loss  was   due  to  ,,     ,        •                       ,      r                  u.-^u  .v  ^^i„ki^  ;„  Kor,,;»,o 

,         ,     .           ,       ,  ,                      -^        ?    .          1  the  benzine  2  per  cent,  of  a  soap  which  is  soluble  in  benzine 

electrolysis,  and  sulpliur  was  separated;  m  order  to  over-  '    ,      1  •             1  ^.  1    „  ^.vi„.i   ^^  ;<- j^  <.i,^»,  „^  i^r,rr«r  T^/^c 

:       „           r    1          1     •      ,          -1        11         •  the  danger  is  completely  a /oided,  as  it  is  then  no  longer  pos- 

coine  the  effects  of  electrolvsis  the  acid  and  the  wire  were  -ui    ..     j  i.    1.            ^.i,      r.^u<-    ^  ^\^^tr^\e,^^^\r.^  K-r  «no-,r,c  /^f 

,       .  .        ,  ,           ,  .,        -  ,        ,    1    ,       1       1        .1.1  sible  to  detect  even  the  slightest  electrihcation  by  means  ot 

placed  in  a  tube   and  it  was  found  that  only  when  the  tube  ^^^  electroscope;  its  properties  as  a  cleansing  material  are 

wBs  small  tolerable  results  were  obtained,  but  even  then  the  ^^^^  ^,    ^^^^  destroved  therebv,  but  even  increased, 

success  was  not  surhcient  to  warrant  its  continuance  with  j                    .                  . 

direct   currents,   but   with   alternating   currents   electrolysis  ^mew  of  the  Past  Fear.— The  Lond.     "Elec."  Jan.    5. 

nearly  disappeared;  thus,  with  14  amperes  and  7  volts,  it  was  gives  a  general  review  of  the  electrical  industr>-  during  the 

concentrated  to  65.8  degrees  B.,  with  a  loss  of  weight  of  less  past  year,  especially  in  Great  Britain;  it  states  that  there  has 

than  20  per  cent;  the  energy  amounted  to   1.49  kilowatt  been  a  considerable  and  sound  extension  in  the  business 

hours  for  i  kilogram  of  concentrated  acid,  which  represents  of  supplying  electricity;  no  new  central  stations  have  beer 

an  efficiencv  of  25  per  cent,  and  does  not  compare  favorablv  opened  in  London;  the  tAvelve  companies  and  one  vestry  in 

with  the  usual  method.     (The  efficiencv,  however,  seems  to  London  have  about  700,000  lamps  of  8  c.  p.  connected,  as 

be  of  less  importance  than  the  outlav  for  the  large  platinum  compared  with  500,000  a  year  ago;  pnces  have  gone  down 

discs  required  in  the  usual  process.)^  and  dividends  are  said  to  go  up;  it  is  followed  by  a  diagram 

_                                                                                        „    ^  showing  by  means  of  lines  the  statistics  for  London  and  the 

Prtmarj;  Batteries. -Dr.  Battandier  in  "Cosmos,  Dec.  evinces  for  the  vear  1889. 
23,  describes  several  new  batteries;  one  by  Mr.  Kosati  con-  ^j^^  Lond  "  Elec.  Rev.,"  Jan.  5,  also  reviews  the  past  vear 
tains  a  negative  plate  of  lead,  to  which  5  per  cent,  of  tin  is  .^^  ^^^  editorial  It  states  that  "  some  persons  affirm  that  the 
added  to  make  it  oxidizable  in  sulphunc  acid,  the  positive  ^^^^^  ^^^  ^^^^^  ^^^^.j^  prosperous,  but  a  dismal  crv  comes  from 
electrode  is  made  of  retort  carbon  and  the  liquid  is  a  mix-  -^^^  ^^^^^  majority;  *  *  it  must  be  confessed  that  the 
ture  of  equal  parts  of  sulphuric  acid  and  nitric  acid,  with  ^.^^^^^  ^^  ^^^^  j^  ^  '.ombre  one."  It  states  that  there  has  been 
water  in  proportion  depending  upon  the  desired  effects;  the  ^  considerable  increase  in  central  stations  and  that  most  of 
lead  is  dissolved,  forming  a  heavy  precipitate,  which  falls  to  ^^^^^  ^^^  ^^^^  ^^  municipal  enterprise;  a  vear  ago  the  num- 
the  bottom,  thus  keeping  the  lead  surface  always  clean;  the  ^^^  ^^  alternating  and  direct  current  svstems  was  about 
cost  of  a  kilowatt-hour  is  given  at  $1.20,  but  by  selling  the  ^^^^^^  ^^^^  ^^^^,  ^^^  proportion  is  45  to  34,  and  among  the 
bi-products  this  is  reduced  to  40  cents,  if  the  battery  is  used  ,,;ore'recent  ones  21  to  o:  house  transformer  svstems  are  be- 
on  a  large  scale.  Li  the  battery  of  Kousmine  carbon  plates  .^^^  abandoned  in  favor  of  central  transformer  chambers, 
are  surrounded  by  a  7  per  cent,  solution  of  chromate  of  "^^j^^  editorial  on  the  same  subject  in  the  Lond.  "Elec. 
potassium,  while  the  zinc  is  in  sulphuric  acid,  the  liquids  ^^^  „  j^^  ^^  includes  quite  a  large  number  of  letters  from 
being  separated  by  their  specific  gravity.  He  also  mentions  ^-ff^^^^^  English  manufacturers,  enumerating  the  work  ac- 
a  process  for  reversing  a  Daniell  cell ;  after  a  cell  is  exhausted  ^^„  u^i^^d  bv  them  during  the  past  vear. 
the  liquids  are  poured  away,  sulphuric  acid  is  poured  in  the  "  .  ,  t>  ^  r.  i-t.  t  j 
porous  cup  containing  the  copper,  while  a  concentrated  solu-  Summary  of  Electrical  Events  for  iS^j.-The  Lond. 
tion  of  sulphate  of  zinc  is  poured  in  the  portion  containing  "  Elec."  Jan.  5.  pubhshes  a  good  chronological  summaiy, 
the  zinc,  the  cell  is  then  short  circuited,  in  which  case  it  is  not  only  for  Great  Britain,  but  for  the  electrical  worid  m 
claimed  that  the  current  is  reversed,  the  copper  being  dis-  general. 

solved  into  copper  sulphate  and  the  zinc  deposited  from  the  An  Electric  Balloon.— The  "Rev.    de  I'Electricite."  Dec. 

solution  on  to  the  electrode,  after  w^hich  the  cell  is  again  31,  states  that  at  the  AntAverp  exhibition  of  1894  there  will 

ready  for  use;  he  does  not  vouch  for  the  correctness  of  this  be  a  balloon  driven  electrically,  which  will  make  regular 

statement.  trips  from  the  centre  of  the  cit>'  to  the  exhibition :  it  will  be 

Purification  of  Sewage.— "Ux.  Webster,  in  a  communication  about  260  feet  long  and  52  feet  in  diameter,  carrying  from 
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20  to  25  passengers,  an.J  will  i^e  wj^^^^iated  Ijv  125  h.  p.;  it 
will  receive  its  pi>wer  tlirougii  a  Hexiule  cai^le  connected  to  a 
scjrt  of  trolley,  which  travels  on  fixed  overhead  wires,  the 
current  being  generated  by  gas  engines;  the  amount  of 
power  per  unit  of  weight  of  the  balloon  is  by  this  means  in- 
creased sevenfoM  over  that  if  the  s'Hirce  of  ]>ower  were  c«jn- 
lained  on  the  balloon  itself;  in  the  latter  case  it  was  found 
that  at  least  1 10  pounds  were  retjuired  per  effective  horse 
power,  and  even  then  it  would  not  be  powerful  encjugh  t<j  re- 
sist a  stHMig  wind.  (The  idea  oi  supplying  ])ower  lu  a 
balloon  from  (i.xed  overhead  wires  and  a  travelling  contact 
was  suggested  several  years  ago  by  \)r.  iJonwill,  of  I'hiladel- 
phia,  in  a  paper  read  at  the  Irankliu  Institute.) 

Klexlrif  Sliol  Firing  iti  Mnifn. — The  hond.  ••Klec,"  Jan. 
5,  publishes  an  abstract  of  a  paper  by  Mr.  H<nighton,  which, 
however,  is  inten<led  more  for  mining  than  for  electrical  en- 
gineers, lie  stales  that  electric  firing  has  made  very  rapid 
strides  and  is  considered  by  the  gcjvernment  inspectors  to  be 
the  onlv  safe  method  bv  which  the  safetv  explosives  now  in 
use  can  be  fired.  In  the  history  of  this  subject  he  says  that 
'■  .Mr.  i'ranklin  in  .Xinerica"  suggested  the  possibility  of  ilie 
elect"ic  igniti<»n  ■>!  gunpow<ler  in  1 731.  lie  exi)lains  in  de- 
tail the  (lifferent  systems,  including  high  and  low  tensi<jn  elec- 
tric expl  .ders  and  fuses,  the  series  and  the  parallel  circuit 
sy.stem. 

Ariili/v  /fii/i<<i/i/r.--.\^\:i}]i\\t)'^  the  •  liiek.  Tech.."  Dec.  15, 
an  instrument  was  exhibitefl  in  I'aris  for  inrlicating  the  de- 
gree of  acidity  during  the  process  of  fermentation:  it  con- 
sists of  a  zinc  and  a  copper  plate  bolted  together  so  as  to  re- 
main a  fixed  distance  apart,  which  are  inserted  in  the  li(|uid 
and  short  circuited  from  a  valvaiKJUieter.  the  reading  of 
which  will  indicate  the  degree  of  acidity,  aufl  mav  be  used  to 
measure  it.* 

Ignition  11/  livnzinv  in  (^Inunidi/  /.tnindrirti.  —  Referring  to 
the  phenomenon  mentioned  in  the  l)ige>t  Jan.  13-20,  Ur. 
Nichter.  iii  the  "  IClek.  Echo,"  Dec.  30.  states  that  by  the  ad- 
dition of  one-lumdridth  of  one  per  cent,  of  a  li(|uid,  the  com- 
po.sition  of  which  is  kept  a  secret,  the  generation  of  electric 
discharges  an<l  the  conse(|uent  igniti<jn  of  the  benzine  ceases 
completely. 

Cranes. — The  l.ond.  ••  l".K*c.  I".iig.."  J.in.  5.  contains  the 
first  part  of  an  article  on  cranes  and  hoisting  apparatus  in 
general,  which  is  to  be  followed  by  one  on  electrical  cranes. 

I'lht  IruMdchine  fin  Vnling.  —  '- \:,k  Luni.  Klec..'  Dec.  30. 
abstracts  brielly  a  description  from  the  '"  Ri'v.  I 'niverselle  " 
«  f  the  .Moreau  machine. 

Kv/n-nsrs  0/  >in  K/rdriral  Engineering  /iusini'ss. — The 
Loud.  "  l*!lec.  ICng.,"  Jan.  5.  contains  an  article  by  Mr.  .Sydney 
I".  Walker  under  this  heading,  the  object  of  which  is  tf)  deter 
those  engaged  in  this  business  frouj  the  stupid  i)ractice  of 
cutting  prices. 

('on/ro//ing  I/nnorrhiigc^  l>v  F.lectriiily. —  The  T.ontl. 
"  l'"lec.  Kev."  Dec.  2(>,  abstracts  an  article  by  Dr.  ( ioelet.  of 
\e\\   ^'oI■k.  on  this  subject. 

A'/r(/r/«//y //I  .1/rf//o>ir— The  "Kick.  Kcl»o.  Dec.  23.  re- 
prmts  a  pajxr  by  Dr.  Hloebaum. 

A   iVciilinr  Case  of  an   Rxpltision. 


\\  hat  Is  Said  of  the  .New  Form. 


At  :i  fttrther  im|uiry  into  the  recent  explosion  on  board  the 
"  Kesolution  "  ;»t  Devonport  the  primary  cause  of  the  acci- 
dent was  ascertained.  Tart  of  the  mechanism  of  the  evaiMira- 
tor.  savs  the  I,on«Ion  "  b'lectrician."  consists,  it  seems,  of  a 
(|uantity  of  zinc  s'abs  and  copper  pipes:  the  salt  water  to  be 
(listilled  caused  e'cctro-chemical  action  to  take  place,  and  it 
was  ;lue  to  the  accumulation  of  hy<lrogen  and  oxvgcn  thus 
liberated  th;it  the  explosion  occurred.  The  evaporator  in- 
filled with  a  safety  valve,  which,  if  opened  by  hand,  would 
have  allowed  the  hydrogen  to  escape. 


I  w.v.NT  TO  SAV  that  the  paper  is  an  undoubted  improve- 
ment. 

Knoxville,    Tenn.  Prof.    C.    A.    PERKINS. 

Thk  NHw  SIZE  of  The  Klectrical  World  is  a  decided  im- 
pr«jvement  and  is  gotten  up  in  tip-top  shape. 

MoiitiM-lier,   Vt.  FKKD  H.   PERRY. 

1..   P.   &    D.   Transmitter  Co. 

A  GRE.M  iMi'K(»vKMK.\T.  1  think  you  haVe  made  a  very 
great  improvement  in  reducing  tiie  size  of  The  Electrical 
World.  1  do,  and  always  have,  considered  it  the  best  electri- 
cal ])aper  published. 

FranKlinvillf.  N.  Y.  B.  W.  DOUGLAS. 

A  NEW  A.M>  MOKE  coNVE.MENT  KuK.M.       The  paper  now  can  be 

handled  with  ease  and  pleasure,  and  read  with  exceeding 
]  rofit  Ui  the  reader.  It  is  the  ablest  conducted  electrical 
iournal  j)tiblished  in  this  country,  and  its  well-filled  adver- 
tising pages  attest  that  its  patrons  fully  recognize  the  fact 

— liohton  Journal  of  Commerce. 
llIK   .MUSI     IMI'OKT.XXT    AND    IXFLL'E.VTIAL    ELECTRICAL    JOIRNAL, 

The  Electrical  World,  Xo.  i  of  \ Oliime  .Will.,  comes  in 
a  revised  form.  The  size  of  the  i)ages  has  been  reduced, 
allowing  the  publication  to  be  conveniently  carried  in  the 
pocket.  The  letter  press  is  in  new  and  modern  type,  auu 
the  pai)er  is  of  fine  <|ualit\.  The  number  contains  40  pages 
of  rea<ling  matter,  ar.d  combines  all  the  esssentials  of  a  lecli- 
nical  newspaper,  with  many  c)f  the  elements  that  go  tt)  make 
up  the  higliest  class  jiiagazine. 

— The   Jewelers'    Cireular. 

A  XK  K-KirriNG  (lARMEXi.      The  Klectrical  World    made    its 

a])pearance  last  week  in  a  new  form,  being  very  neatly  and 

completely  presented  in  1^3-4  x   13  size.     We  congratulate 

the  W'.  J.  Jcthnston   Company  on  the  improvement.     tJur 

readers   will    remember   a    larger   paper.     The    World    wa»i 

rather  clumsy  to  handle,  but  in  its  present  form  it  can  be 

easily  carried  and  more  practically  bound.     It  contains  the 

same,  if  not  a  larger  amount,  of  useful  information  and  data. 

while   its  facilities   for  advertisement  are  greatly   improved 

and  more  to  the  point.     The  Electrical  World  has  our  best 

wishes  for  1894. 

—National    View.    Washing-ton.    D.    C. 


rioonllght  Tahles  for  Fehruary.  18Q.4. 


Herewith  we  give  Mr.  H.  \\^  1-Vund's  tables  of  lightiu:.: 
hours  for  the  month  of  Eebruary  under  his  modified  form 
of  moonlight  schedule. 
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Regulation    of   Arc  Currents. 


U\    DAMKI.    1II(;HA.M. 

An  electric  lis^bt  possesses  the  seemingly  curious  property 
that  the  E.  M.  [\  rec[uired  to  sustain  it  falls  with  increase  of 
current  and  rises  with  decrease  of  current,  for  which  reason 
it  is  an  impossibility  to  supply  an  arc  of  given  and  fixed 
length  under  constant  potential,  since  it  would  either  take 
an  infinitely  great  amount  of  current  or  extinguish  itself  en- 
tirely.    I'his  is  the  unstable  condition  of  the  electric  arc. 

Theoretically,  the  E.  M.  F.  of  an  arc  could  be  made  to 
rise  witli  increase  of  current  and  fall  with  decrease  of  cur- 
rent by  lengthening  and  shc^rtening  the  arc  by  a  magnet 
mechanism;  but  such  an  action  has  not  been  i)ractically  car- 
ried out,  because  it  has  always  been  behind  time  in  its  move- 
ment, and  a  hammering  or  pumping  condition  of  insLabilii} 
l:as,  in  consequence,  always  resulted. 

Instability  is  overcome  in  multiple  arc  lighting  by  insert- 
ing a  resistance  in  each  arc  branch  in  order  that  an  increase 
of  current  will  require  a  slight  increase  of  E.  AI.  F.,  and  a 
decrease  of  current  a  slight  decrease  of  E.  M.  E.  at  tiie 
terminals  of  the  branch  E.  M.  V.  About  25  per  cent,  of  the 
watts  taken  by  a  lamp  are  used  in  this  resistance  to  overcome 
the  unstable  condition  of  the  arc,  and  about  35  per  cent,  to 
overcome  the  hammering,  or  pumping,  condition  of  insta- 
bility in  the  type  of  lamp  in  which  the  arc  is  lengthened  and 
shortened  by  variations  of  current,  for  which  reason  the  type 
of  lamp  now  adopted  for  multiple  arc  lighting  is  one  in 
which  the  magnet  mechanism  operates  simply  to  feed  the 
carbons. 

In  series  arc  lighting  stability  is  (obtained  by  designing 
the  dynamo  to  work  down  on  the  dip  of  the  characteristic, 
where  the  E.  AI.  E.  will  fall  with  increase  of  current  and  rise 
with  decrease  of  current,  to  meet  the  requirements  of  tlie 
arc,  but  this  is  obtained  at  a  sacrifice  of  efficiency  and  at  an 
increased  cost  of  the  dynamo. 

The  writer,  how"ever,  assures  stability  of  current  in  the 
multiple  system  without  the  resistance  in  the  branch  b\ 
making  the  current  w-hich  controls  the  lamp  magnet  mechan- 
ism (so  far  as  pertains  to  lengthening  and  shortening  the  arc) 
advance  in  phase  ahead  of  the  current  flowing  through  the 
arc,  and  in  the  series  system  by  making  the  current  which 
controls  the  regulator  of  the  dynamo,  the  mechanism  of  the 
lamps,  or  both,  advance  in  phase  ahead  of  the  current  in  the 
main  or  working  circuit. 

Fig.  I  will  serve  to  illustrate  the  lag,  or  loss,  of  time  in 
the  movement  of  the  lamp  magnet  mechanism  of  the  type 
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DURATION  OF  TIME 


FIGS.    1   AND    2.— REGULATION    OP    ARC    CURRENTS. 

of  lamp  in  which  the  arc  is  lengthene:!  and  shortened  by 
variations  of  current.  The  full  curve  represents  an  abnormal 
wave  variation  of  current  flowing  through  the  arc  and  op- 
erating (by  means  of  the  series  coils  in  the  lamp)  the  lamp 
magnet  mechanism ;  the  dotted  line  represents  the  movement 
of  the  lamp  magnet  ir.echanism,  and  the  straight,  or  hori- 
zontal, line  the  mean,  or  normal,  intensity  of  the  current 
and  position  of  the  lamp  magnet  mechanism — the  abscissae 
denoting  time  and  the  ordinates  the  intensity  of  current  and 
the  movement  of  the  lamp  magnet  mechanism.  From  this 
diagram  it  will  be  seen  that  the  length  of  the  arc,  if  con- 


trolled by  the  movement  of  the  lamp  magnet  mechanism, 
would  not  be  lengthened  and  shortene^l  with  the  rise  and 
fall  of  current  flowing  in  the  former,  and  a  hammering,  or 
jjumping,  condition  of  instability  would  be  the  result,  in  the 
absence  of  the  resistance  in  multiple  arc  lighting  and  of  the 
low  efficiency  design  of  dynamo  in  series  arc  lighting. 

Fig.  2  illustrates  the  writer's  method  of  operating  lamp 
magnet  mechanism  in  order  to  lengthen  and  shorten  the  arc 
with  the  rise  and  fall  of  current  flowing  through  the  same. 
The  dash  line  represents  a  wave  variation  of  an  independent, 
or  branch,  current,  made  to  differ  in  phase  from  the  wave 
variaticms  of  current  flowing  through  the  arc,  and  adapted 
to  oixrate  the  lamp  magnet  mechanism.  From  this  dia- 
grc.m  it  will  be  seen  and  understood  that  the  independent,  or 
branch,  current  would  o])erate  the  lamp  magnet  mechanism 
(allowing  for  the  same  amount  of  lag  shown  in  Fig.  i)  in 
phase  with  the  wave  variations  of  current  flowing  through 
the  arc,  so  that  stability  would  be  .obtained  within  a  small 
variation  of  current,  according  to  the  sensitiveness  of  the 
lamp  magnet  mechanism  employed,  and  without  the  need 
of  the  resistance  or  the  necessarily  inefficient  design  of 
.flvnamo  mentioned  above. 

I'ig.  3  will  serve  to  illustrate  the  loss  of  time  in  the  per- 
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DURATiO»  OF 

-REGULATION    OF    ARC    CURRENTS. 


fonnance  of  arc  circuit  regulators,  such  as  now  used  in  con- 
nection with  series  arc  lighting.  The  full  cur\-e  Une  repre- 
sents an  abnormal  wave  variation  of  current  in  the  main,  or 
working,  circuit,  the  straight  line  the  mean,  or  normal,  inten- 
sity of  current,  the  star  (*J  the  point  of  time  in  the  wave 
variation  of  current,  where  the  regulating  mechanism  moves 
to  check  the  rise  of  current  and  the  period  Q  the  point 
where  the  regulating  mechanism  moves  to  check  the  fall  of 
current;  time  being  denoted  by  the  abscissae  and  the  in- 
tensitv  of  current  b\-  the  ordinates.  From  this  diagram  it 
w  ill  be  seen  that  the  time  from  ordinate  a  to  ordinate  h  when 
the  current  is  falling  will  be  more  dian  half  spent  or  lost 
before  the  regulating  mechanism  moves  to  chec';  the  fall  of 
current,  and  that  the  time  from  ordinate  h  to  ordinate  c  when 
the  current  is  rising  will  be  more  than  half  spent  or  lost  be- 
fore the  regulating  mechanism  moves  to  check  the  rise  of 
current,  so  that  hammering,  or  pumping,  condition  of  in- 
stability (adding  to  that  defect  in  the  lamps)  would  be  the 
result,  in  the  absence  of  the  low  efficiency  design  of  dynamn 
referred  to. 

Fig.  4  illustrates  the  writer's  method  of  operating  arc  cir- 
cuit regulators  in  order  to  make  this  loss  of  time  less  than 
lialf  the  amount  spent  during  the  rise  and  fall  of  current. 
'Hie  broken  lino  represents  a  wave  variation  of  an  inde- 
IXMident.  or  branch,  current,  made  to  differ  in  pha.e  from 
wave  variations  of  current  in  the  main,  or  working,  circuit. 
and  adapted  to  operate  the  regulating  mechanism  of  the 
dynamo.  From  this  diagram  it  will  be  seen  that  only  a 
small  portion  of  the  time  from  ordinate  n  to  ordinate  h  when 
the  circuit  is  falling  will  be  lost  before  the  regulating  mechan- 
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ism  moves  to  check  the  iail  of  current  in  the  main,  or  work- 
ing, circuit,  and  that 'only  a  small  portion  of  the  time  from 
ordinate  h  to  ordinate  c  when  the  current  is  rising  will  be 
lost  before  the  regulating  mechanism  moves  to  check  the 
rise  of  current  in  the  main,  or  working,  circuit;  as  a  conse- 
rjuence  stability  would  be  thus  attained  within  a  small  wave 
variation  of  current,  according  to  the  sensitiveness  of  the 
regulating  mechanism  employefl,  and  without  the  need  «»f 
any,  or  very  little,  of  the  properties  of  stability  now  given  to 
dynamos  used  in  series  arc  lighting. 

This  method  of  operating  or  regulating  mechanism  by  an 
independent,  or  branch,  current  atJvanced  in  phase  ahead  of 
the  current  wave  variations  in  the  main  or  working  circui*^  is 
readily  accomplished  by  connecting  a  coil  of  high  self-in- 
duction in  parallel  with  the  coil  or  coils  which  operate  the 
regulating  mechanism — that  is,  in  connection  with  lamp 
magnet  mechanism — by  connecting  a  coil  of  high  self-in- 
duction in  parallel  with  the  series  acting  coils  of  the  lamp,  or 
lamps,  and,  in  connection  with  dynamo  regulating  mechan- 
ism, by  connecting  a  coil  of  high  self-induction  in  parallel 
with  the  coil  or  coils  which  affect  the  movement  of  the 
dynamo  regulator.  By  this  means  ever\'  wave  variation  of 
current  in  the  high  self-induction  branch  would  be  made  to 
lag  in  phase,  and  consequently  every  wave  variation  of  cur- 
rent in  the  branch  operating  the  regulating  mechanism  would 
be  made  to  advance  ahead  in  phase — in  (he  series  acting  coils 
of  the  lampr.  or  the  coils  of  the  dynamo  regulator,  as  the  case 
might  be. 

Tlie  resistance  of  an  induction  coil  to  produce  the  neces- 
sar/  diflFerence  in  phase  between  the  current  operating  the 
regulating  mechanism  and  the  current  in  the  main,  or  work- 
ing circuit,  has  hern  fotmd  by  the  writer  in  the  case  of  the 
dvnamo  regulator  to  be  about  an  ohm  for  a  ten  ampere 
current  in  the  main  circuit,  and  in  connection  with  lamp 
magnef  mechanism  for  multiple  work  about  one-third  of  an 
ohm. 


The  Brown  Telephone. 


\  telephone  will  be  placed  upon  the  market  bv  the  Brown 
Telephone  and  Telegraph  Company.  "Manhattan  Buildinc. 
OiicTcro.  upon  the  exptrntion  of  the  Bell  patent  on  Tan.  ,^o. 
for  which  manv  clain's  of  sunerioritv  are  made. 

Tlie  Brown  transmitter  will,  it  i«;  claimed  bv  the  manit- 
facfurers.  speak  distinctlv  over  a  distance  of  200  miles  or 
more  with  n  metallic  circuit,  hnlf  thnt  di<:t.nnce  with  a  ground 


TH1-:    BUOWN   TEl.KrHONE. 

return  and  i.ixx)  miles  with  a  special  transmitter.  Splutter- 
ing noises  and  vexatious  ■  ion  of  sounds  are  obviated 
and  the  annunciator  is  suq'i  i-Hii^iv  clear. 

Owing  to  the  absence  of  any  battery  the  telephone  necil> 
no  attention,  and  is  satisfactory  in  all  states  of  weather,  and 
if  accidcntly  put  out  of  order  it  can  be  easily  adjusted  by  any 
one. 


The  Brown  telephone  is  a  magnetophone  and  is  sharply 
differentiated,  it  is  claimed,  from  all  other  telephones  of  its 
i\pe  by  the  employment  of  repulsive  magnetism.  Without 
the  incorporaticjn  of  this  basic  principle,  the  patentee  claims 
that  no  magnet(;»phone  can  be  made  of  any  commercial 
\alue,  but  are  limited  to  a  mile  or  a  little  better  in  their 
lange,  and  even  for  such  short  distance  they  transmit  tlie 
voice  in  a  most  unsatisfactory'  and  fragmentary  wzy.  It  is 
also  claimed  that  for  want  of  this  basic  principle  the  Bell 
rclei)hone  Company  is  compelled  to  employ  a  batten.-,  and 
that  a  battery  telephone  has  never  yet  given  full  satisfaction. 

The  manufacturers  state  that  with  the  aid  of  expert  elec- 
tricians in  their  employ  they  have,  at  the  expense  of  much 
time  and  money,  invented  their  owti  call  dynamo,  switch  and 
n»agneto  bell,  and  have  constructed  them  upon  lines  so  dis- 
tinct from  any  employed  by  others  that  there  can  be  no  ques- 
tion of  infringement  against  the  Bell  patents. 


A'  New   Indicator. 


A  new  Thompson  im|)roved  indicator  recently  brought 
out  by  Messrs.  Robertson  &  Thompson,  57  Cortlandt 
street,  New  York,  is  shown  in  the  cut  below.  It  is  the 
standard  si7e,  with  a  piston  one-half  an  inch  in  area,  and  ex- 
hibits in  ever}-  detail  workmanship  of  the  highest  class.     The 
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|)arallel  motion  is  the  Thompson  improved,  designed  so  that 
the  movement  of  the  pencil  is  proportional  to  that  of  the 
piston  at  all  points  of  the  stroke.  The  drum  is  ver)'  light, 
with  cone  bearings  to  take  up  wear.  The  double  guide 
pulley  can  be  swiveled  so  that  the  cord  may  lead  in  any  direc- 
tion. . 


Hiinct.-illii   \\'lre."»  for  Telephonic  Tran.<«ml«»lon. 


A  patent  has  been  recently  issued  to  Mr.  W.  H.  Mckcit,  80 
l^roadw-a>,  New  York,  for  an  improvement  in  telephonic 
transmission,  atid.  generally,  in  the  distribution  or  transmis- 
sion of  rapidly  alteniating  currents,  whose  claims  are  start- 
ling in  their  character.  Mr.  Eckert  is  so  well  and  honorably 
known  in  the  electrical  circles,  however,  where  he  has  occu- 
pied positions  of  the  greatest  prominence,  that  claims  made 
by  him  are  entitled  to  respectfvil  consideration,  particularly 
as  they  relate  to  a  branch  of  electricity  in  regard  to  which, 
with  our  present  knowledge,  it  would  be  hazardous  to  dis- 
pute the  improbability  of  any  assertion  from  a  competent 
source. 


January  27,  1894. 
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According  to  the  patent  specifications  the  invention  for 
the  most  part  consists  in  the  discovery  that  telephonic  trans- 
mission, or  rapidly  alternating-  currents  in  general,  may  be 
more  perfectly  effected  upon  a  bimetallic  conductor,  such  as 
steel  and  copper  in  substantially  equal  parts,  than  upon  a 
conductor  of  one  material,  such  as  copper;  and  with  the  ad- 
vantage that  such  transmission  may  be  effected  upon  a  cir- 
cuit consisting  of  a  single  composite  wire  and  an  earth  re- 
turn as  perfectly  as  though  two  copper  wires,  each  of  equal 
conductivity,  were  arranged  in  a  closed  metallic  circuit.  In 
otiier  words,  it  is  found  that  a  single  bimetallic  conductor 
joining  two  distant  points  is  a  more  perfect  medium  for  lle- 
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BIMETALLIC    WIRES    I'OR    TELEPHONIC    TRANSMISSION. 

phonic  transmission  and  for  conveying  generally  rapidly 
alternating  currents  than  are  two  copper  conductors,  each  of 
a  resistance  equal  to  that  of  the  bimetallic  wire;  and  that 
from  this  fact  the  two  conductors  necessary  to  form  a  single 
metallic  circuit  may  be  replaced  by  a  single  wire  costing 
little,  if  any,  more  than  one-half  of  a  copper  metallic  circuit. 
It  has  also  been  discovered  that  less  insulation  is  needed  to 
protect  a  bimetallic  wire  than  is  necessary  for  copper  or  other 
single-substance  conductors,  in  the  transmission  of  rapidly 
alternating  currents,  and  that  from  this  fact  not  only  the  ex- 
pense of  constructing  cables,  whether  aerial,  underground 
or  submarine,  may  be  greatly  reduced,  but  more  wires 
may  be  placed  within  a  cable  than  could  be  done  if 
the  usual  thickness  of  insulation  were  used.  Moreover, 
for  the  transmission  of  alternating  currents  wires  of  smaller 
conductivity,  according  to  the  ordinary  resistance  measure- 
ments, may  be  used  than  is  possible  if  they  were  constructed 
of  copper,  iron  or  other  single  metal. 

The  patentee  states  that  he  is  aware  of  what  is  popularh- 
termed  the  "  Ferranti  effect,"  and  that  it  has  long-  been 
known  that  in  the  mains  of  Ferranti's  circuit  potentials  are 
higher  at  a  distance  than  at  the  source  of  generation ;  but  not- 
withstanding prior  knowledge  of  this  law  or  eflfect,  he  be- 
lieves that  he  is  the  first  to  point  out  the  fact  that  alternating 
transmissions  are  aided  or  made  more  perfect  by  the  use 
of  bimetallic  conductors. 

Either  iron  or  steel  may  be  used  with  copper,  but  steel  is 
better  adapted  to  the  purposes  of  bimetallic  wire  and  its  use 
in  transmitting  alternating  currents  to  great  distances. 
Other  dissimilar  metals  of  essentially  dififerent  specific  re- 
sistances may  be  used  to  advantage  in  transmitting  alternat-, 
ing  currents,  but  to  what  extent  their  adoption  would  be 
beneficial  the  patentee  is  unable  to  state.  The  accompany- 
ing- illustration  shows  a  bimetallic  wire  with  an  iron  or  steel 
core  with  a  copper  coating. 

Mr.  Eckert  has  no  theory  to  account  for  his  claims,  which 
he  bases  upon  actual  realizations.  Among  the  experiments 
made  was  to  lay  a  composite  bare  wire  of  No.  20  B.  &  S. 
gauge  ten  miles  long"  on  the  ground,  when  it  was  found  that 
telephonic  articulation  w^as  not  impaired.  Mr.  Eckert  also 
recalls  the  telephonic  exoeriment  over  the  composite  line  of 
the  Postal  Telegraph  Companv  between  New  York  and 
Cleveland  and  New  York  and  Chicago  in  1883.  when,  with 
the  circuit  grounded  at  both  ends,  it  was  found  that  conversa- 
tion could  be  carried  on  with  ordinan-'  Bell  receivers.  An 
account  of  these  experiments  will  be  found  in  The  Electrical 
World  of  March  17  and  31,  and  April  14  and  21,  1883. 


The  accompanying  illustrations  represent  a  new  long  dis- 
tance transmitter  manufactured  by  the  National  Telephone 
Manufacturing  Company,  620  Atlantic  avenue,  Boston,  Mass. 
We  arc  not  at  liberty  at  present  to  explain  the  construction 
of  this  new  instrument,  but  it  is  claimed  that  it  fully  equals 
anything  of  its  kind  heretofore  introduced  to  the  public. 
The  cut  illustrates  the  little  instrument  full  size,  but  it  is 
nev'^rtheless  a  compound  receiver  telephone  and  different,  it 
is  claimed,  from  anything  of  its  kind  ever  produced  in  this 
country.  The  magnets  arc  not  horseshoe  in  shape,  but  full 
circles  of  the  finest- steel. 

It  has  been  the  aim  of  this  company  to  prr)duce  a  telephone 
peculiarly  is  own  in  style  and  shape,  and  one  that  infringes 
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no  patents.  I;  claims  that  in  this  it  has  succeeded,  in  which 
respect  it  is  alone,  and  that  it  is  now  in  correspondence  witli 
many  street  car,  electric  light  and  even  Bell  sub-companies 
for  the  purchase  of  its  instrument,  which  are  sold  outright. 


The  New=Conier  in  the   Electrical   Field. 


The  Walker  Manufacturing  Company,  of  Cleveland,  Ohio, 
whose  intention  of  entering  the  electrical  manufacturing  field 
we  have  before  referred  to.  annoimces  that  it  has  made  all 
preparations  and  is  now  about  to  commence  manufacturing 
electrical  manchinery  and  appliances.  With  the  fine  manu- 
facturing c(iuipment  of  this  company,  its  eminent  business 
qualifications  and  competent  technical  advisers,  there  can  be 
no  doubt  as  to  the  high  standing  it  will  take  and  the  sen-ices 
it  will  render  to  the  electrical  industrv. 


iniunction  Dissolved. 


On  Tuesday,  Jan.  23,  Judge  Ricks  dissolved,  without 
bonds,  the  injunction  against  the  Buckeye  Electric  Company 
of  Cleveland,  Ohio. 


I.JU 
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New  Incorporations. 


The  tleclrical  block  Market. 


THFJ  ELECTRICAL  STOCK  MARKET  hajs  bh 
liidfrrably  during  the  w^j'^k,  like  the  other  induHtriaU.  This  is  du  ? 
in  a  iar^e  meaHure  to  8ecr«-tar.v  Carlisle's  Issue  of  bonds,  which 
put  a  belt<T  tone  on  the  whole  market.  FVoni  the  ready  de- 
mand for  the  bonds  th'-re  se«-ms  to  be  plenty  of  purchasers  for 
RooiJ  seeurltie^j,  and  wh-.-n  the  electrical  slr-cks  are  prosen  to  be 
a  thoroughly  safe  Invesiment  there  will  be  no  trouble  ih  dl8p<js- 
InK  of  them  to  the  public. 

'IKNEIiAL  ELECTRIC  stock  has  been  under  (ire  during  the 
week,  but  has  lost  but  a  fraction  of  a  point  thereby.  There  was 
a  well -concerted  bear  attack  on  the  stock  at  the  announcement 
of  a  receiver  for  the  local  Thomson-Houston  Company,  but  as  the 
(jeni-ral  Electric  i>eople  had  no  connection  with  It,  the  bear  raid 
falleil  and  the  stock  has  hi-ld  Its  own.  Transactions  In  it  were 
heavy.  10.LM4  shares  being  sold  on  Thursday.  The  selliiip  was 
largtly  on  Hoston  orders.  The  stock  showed  greater  strength  dur- 
ing  the  week   than   it  has   for  some  time.        It   is  now   offered  at 

'HIE  EI>IS(»N  ELECTRIC  ILLUMINATING  COMPANY  has 
issued  Its  annual  report  and  the  directors  are  much  encouraged 
over  It.  for.  despite  the  prevailing  hard  times,  the  demand  for 
light  has  exceeded  the  company's  capacity  to  supply.  The  ratio 
of  Increaseil  earnliiKTs,  ts  ml^lit  be  expei  led,  is  not  as  great  as 
In  former  years,  tliough  there  was  a  gain  of  22  per  cent,  in  net 
earnings  for  1H'J3  over  lSi»2.  The  report  shows  gr<»ss  earnings 
for  1S92  to  »»e  $I.193,:{:{K,  an  Increase  of  }!2&0,763  over  the  preceding 
year,  and  a  suriilus  In  the  treasury  of  $42,794.  Since  1890  the 
gross  earnings  have  Increased  from  $4SS,."it*.'i  to  $l,221..'>60.  and  the 
net  from  $:;.".. 222  in  \HH4  lo  >.'iSl,678.  The  company  now  has  almost 
four  times  the  number  of  customers  that  it  had  in  1S90,  and  is 
running  rJ2.6<.il  IncandeK.ent  lamps  and  2,ri38  arc  lights.  During 
th«-year  $I.<mjO,0<W  of  bonds  were  disposed  of,  and  the  company  has 
now  $7.".o.oit<i  nn<ler  option.  The  bond  sale  was  required  for  addi- 
tional plJTit  In  order  to  meet  ihe  demand  for  more  light,  but  it  i.x 
thought  that  the  bonds  out  will  i»e  suflli-ient  to  meet  all  neeiled 
additions  for  1894.  The  authorized  capital  stock  is  JIO.000.000,  of 
which  $2,<)«2,fKK(  Is  In  the  treasury.  The  first  mortgage  bonds 
authorized  an-  $4.. "{12,000,  of  whl<h  |7.'i0.000  are  in  the  treasury.  »»ut 
on  which  an  option  h;is  been  given.  The  only  change  made  i:i 
the  managenient  at  the  ai.nual  meeting  was  the  election  of  W.  E 
(ilyn  as  a  director  in  the  place  of  Director  Henry,  who  has  r'  - 
signed.  The  stock  of  ihe  Cf>mpany  is  still  quoted  a  trifle  below 
par  owing  to  the  depressed  stock  market  and  Its  now  tieing  an  ex- 
dlvldi-nd  si'curlly.  This  is  a  low  tlgun-  for  a  good  6  per  cent, 
stork,  and  Is  coiihlderaSly  l>elow  the  Edison  Illuminating  jirop- 
ertles  of  Philadelphia  antl  Chicago.  A  ye.ar  ago  the  New  York 
Edison  slock  was  ranging  around  120,  rivalling  the  General  Elec- 
tric Company.  From  the  present  (|Uotntlon,  39,  it  is  seen  that 
It  has  stood  fire  much  better  than  the  (Jeneral  Electric  s«-curl;y. 
and  the  transactions  In  It  on  the  Exchange  show  it  to  lie  looked 
upon  as  a  sound  Investment.  In  view  of  the  fact  that  the  busl- 
ness'of  thi'  company  In  Hald  to  have  Increased  33  per  cent,  the 
first  fiftiH-n  flays  In  January  over  that  of  Inst  year,  and  with  the 
Indications  of  a  strong'-r  electrical  stock  market,  the  ntock  looks 
llk<'   a   Rood    |>ur<-hase. 

THE  imooKLY.N  EDISON  ELECTRIC  I  LUMI.NATlNc;  COM 
PA.N'Y  slo<'k  Is  <|uoted  one  point  lower  than  nt  the  close  of  \aM 
week,  as  It  Is  ex  <llvld  -nd.  The  anninil  report  of  the  compnny 
shiiWH  an  Increase  of  n  -l  enrnlngs  of  $fi2.2«2,  which  Indicates  that 
the  Itrooklyn  F.illson,  considering  its  capitalization,  comjjares  f.i- 
vorabl>  with  the  iOdlson  ••ompanlej*  of  other  largo  cities.  Durlnif 
the  past  week  the  lilds  for  lighting  the  streets  and  public  build- 
ings i>f  UriMiklyn  were  opened,  and  It  Is  thought  the  Edison  jx-ople 
will  secure  n  good  sh.nre  of  the  contract.  Th4-  tleld  has  hllherlo 
been  entirely  (K>cupled  by  the  Municipal  and  CItlzetts"  ehTlrIc 
light  companies,  but  since  the  change  in  the  municipal  govern- 
ment ihe  Edison  people  will  probably  be  given  their  diie  rights 
The  Kdlson  stock  Is  n  .1  jier  cent  seciirHv  and  Is  now  held  nt  101. 
ELECTRirAL  STOCKS. 
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THE  BLACK  AND  BOYD  MANUFACTURING  COMPANY',  cap- 
ital stock  $25,000,  has  oe^n  formed  to  manufacture  electric  light 
and  gas  fixtures.  J.  E.  Black,  139  East  21st  street;  W.  P.  Bo>d. 
216  West  22d  street,  and  H.  Plant.  14  East  S7th  street,  all  of  New- 
York,  are  the  organizers. 

THE  WALLACE  ELECTRIC  COMPANY.  Chicago,  111.,  capital 
stock  $2,000.  has  been  formed  to  manufacture,  buy,  sell,  etc.,  elec- 
trical gfiods  and  supplies,  etc.,  etc.  The  incorporators  are  W.  J. 
Candllsh,  K.  V.  I^ansing  and  F.   Pebbles. 

THE  A.  C.  WOLFRAM  ELECTRIC  COMPANY,  St.  Louis,  Mo., 
capital  stock  $20,000,  has  been  formed  to  manufacture  and  sell 
electrical  machinery,  etc.  The  promoters  are  A.  C.  Wolfram,  T.  J. 
Wolfram  and  H.  W.  Buckr.er,  all  of  St.  Louis. 

THE  BIG  HOLE  IMPROVEMENT  COMPANY,  Butte,  Mont., 
capital  stock  $100,000,  has  been  formed  to  supply  electric  power, 
electric  railways,  and  other  improvements.  W.  A.  Clark, 
A.  H.  Wethey  and  C.  W.  Clark  are  the  interested  parties. 

THE  MANCELONA  ELECTRIC  LIGHT  AND  POWER  COM- 
PANY. Mancelona,  Mich.,  capital  stock  $10,000.  has  been  formed 
to  furnish  electricity  for  light,  heat  and  power.  J.  W.  Morris. 
.1.  H.  Andrews  and  J.  R.  Jenkins,  of  Mancelona,  are  the  interested 
1  iirties. 

THE  LAKE  CHELAN  AND  COLUMBIA  VALLEY"^  RAILROAD 
COMPANY,  Spokane,  Wash.,  capital  stock  $500,000,  has  been  formed 
to  carry  on  a  general  steamship,  railroad  and  electric  motor  busi- 
ness. F.  H.  Cook  and  L.  C.  Cook,  of  Spokane,  are  interested 
therein. 

THE  FISHER  ELECTRICAL  MANUFACTURING  COMPANY. 
Detroit,  Mich.,  capital  stock  $50,000,  has  been  formed  to  manufact- 
ure and  sell  electric  lighting  plants,  steam  engines,  dynamos,  etc. 
C.  H.  Meday,  W.  E.  Reillv  and  F.  E.  Fisher,  Detroit.  Mich.,  are 
interested. 

THE  LEFFLER  ELECTROMAGNETIC  RAILWAY  COM- 
PANY, Chicago,  111.,  capital  stock  $1,000,000,  has  been  formed  to 
manufacture  and  construct  electrical,  magnetic  and  electromag- 
netic railways,  cars,  motors,  conduits,  systems,  machines  and  ap- 
pliances. P.  W.  I^ffler.  \\  .  1.  t'latt  and  James  Brady  are  the  In- 
cornorators. 

THE  PRIESTLY  P^LECTRICAL  SUPPLY  COMPANY,  San  Fran- 
cisco, Cal.,  capital  stock  $100,000,  has  been  formed  to  manufacture 
and  deal  in  electrical  apparatus  and  machinery,  patents  and  pat- 
ent rights.  L.  G.  Harvey,  J.  M.  Beck,  E.  M.  Bray,  E.  F.  Mur- 
dock,  all  of  Oakland,  and  H.  E.  Wright,  San  PVancisco,  Cal.,  are 
the   promoters. 

THE  HOLT  lOLECTRIC  STORAGE  COMPANY,  Camden,  N.  J., 
capital  stock  $10,000,  has  been  formed  to  manufacture,  buy  and  sell 
storage  batteries,  electrical  supplies,  etc.  The  organizers  are 
N.  H.  Edgerton,  Kirklnnd;  A.  B.  Felt,  1,509  Columbia  avenue; 
L.  H.  Clymer.  1,608  North  Eighth  street,  and  J.  F.  Holt.  L935  Pop- 
lar   avenue.    Philadelphia.    Pa.  * 

THE  GREAT  BRITAIN  AND  CONTINENTAL  PRINTING 
TELEGRAPH  COMPANY.  New  York,  maximum  capital  st.K-k 
$1.0(H».OiM).  has  been  formed  to  construct,  equip  and  maintain  lines 
of  telegraph  In  (ireat  Britain,  Germany,  Belgium,  and  all  other 
countries    of    continental     Europe.  The    organizers    are    C.     F 

Meek,   New  York;  Joseph  Thorne,  Port  Richmond,  N.  Y..  and  Al»- 
ner    McKlnley.    (Linton.    Ohio. 

THE  HARBOR  LIGHT  AND  POWER  COMPANY.  San  Fran- 
cisco. Cal..  capital  stock  $100,000.  has  been  formed  for  manufactur- 
ing machinery,  etc.,  for  generating  llKhi.  heat  and  power,  and  to 
deal  In  and  operate  telephone  and  other  lines,  etc..  etc.  The  pro- 
moters are  A.  Devoto,  W.  B.  Breadwell,  H.  J.  Kuhlmeyer,  W.  W. 
Brown  and  O.  B.  Fraley,  all  of  San  Francisco.  Col. 


i^^pccial  (i^ovvc^-^pondcncc. 
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New  N Ork  Notes. 

i67-»7*TlML  .  >  .Jan.  »a.  1804. 

MAYOR  GILROY  has  approved  the  resolution*  authorizing  the 

pxtensloti  •>f  the  T  *  >n  Ave         -'"   .-et  Railroad  to  the  Astoria 

Ferry,    and    the   1  of  a   «  ig   line   by    the    Ninth    Ave- 

nue road  from  12">ih  street  to  the  Fort   I>»e  Ferry. 

HON.  C.  P.  VEDDER  has  l>een  elected  by  a  unanimous  vole 
general  manager  of  the  Cataract  Electric  Company,  wliich  com- 
pany owns  the  rights  for  the  (\\^  .>n  of  n^ 
Niagara  for  all  of  New  York  Stat^  l-  of  V.  .i 
counties. 

THE  THOMSON-HtnST«»N  ELEi'TRlC  COMPANY.  «.f  New 
York,  has  gone  Into  the  hands  of  a  receiver,  at  the  instance  <«f 
Henry  R  Worthlngton.  ft  Judgment  creditor  of  th**  company  for 
$l..'i7G..^?.  As  the  company  Is  only  a  local  one  and  has  no  connec- 
tion with  the  General  lileclric  Company.  It  had  no  hearing  upon 
th"  electric  stork   market. 

THE   LONG   ISLAND  TRACTION  COMPANY  has  secured  con. 
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trol  of  the  Broadway  and  associate  lines  of  Brooklyn,  and,  accord- 
ing to  President  Daniel  F.  Lewis,  of  the  Brooklyn  City  Railroad 
Company,  the  consolidation  forms  the  must  extensive  system  (jf 
street    surface    railroads     in     the    world.  The    capital    of    the 

company  is  $10,000,000,  and  the  system  will  cover  106  miles  of  track 
when  the  lines  are  extended  as  intended.  As  the  trolley  system  is 
the  motive  power,  it  means  Ijig  contracts  for  the  electric  com- 
panies. 

ELECTRICITY  ON  THE  BROOKLYN  BRIDGE.— A  corre- 
spondent writes  to  the  "Morning  Advertiser"  as  follows:  "I  see 
that  the  project  to  put  the  trolley  on  the  Bridge  is  beginning  Kj 
take  shape  in  a  proposition  from  the  Brooklyn  and  Kings  County 
Elevated  railroads  to  the  trustees.  There  is  a  big  steal  in  this 
and  I  advise  the  'Morning  Advertiser'  to  look  out  for  it.  It  is- 
an  attempt  to  still  further  aid  the  Brooklyn  elevated  roads  at  the 
expense  of  the  people." 

MR.  J.  KYTE  COLLETT,  in  a  recent  isue  of  the  New  York 
"Herald,"  describes  a  plan  for  rapid  ti-ansit  which  was  sul)- 
mitted  by  him  to  the  Rapid  Transit  Commissioners  when  they 
hrst  took  up  the  consideration  of  the  problem  of  rapid  transit  in 
New  York.  It  consists,  briefly,  of  a  car  or  carriage  suspended 
from  an  aerial  cable  and  provided  with  one  or  more  aeroplanes. 
The  motive  power  would  be  electricity.  High  rates  of  speed 
would  be  possible,  he  claims,  because  the  weight  of  the  cars  at 
such  speeds  would  be  sustained  by  the  aeroplanes. 

R.  T.  WILSON  &  CO.  has  proposed  to  the  Rapid  Transit  Com- 
mission to  construct  underground  railways  in  New  York,  using 
electricity  as  the  motive  power,  and  also  for  light  and  lieat,  as 
follows:  From  the  Battery,  underneath  Broadway  and  the  Boule- 
\ard  to  Fort  George  on  the  West  Side;  another  projected  line 
would  start  from  14th  street  and  Broadway  and  run  up  Fourth 
avenue  to  42d  street,  and  thence  to  Harlem,  possibly  through  Mad- 
ison avenue  or  Lexington  avenue.  The  proposition  Is  coupled 
with  the  condition  that  the  city  shall  loan  the  enterprise  $30,000,000 
of  the  $45,000,000  required. 

THE  JAMAICA  AND  BROOKLYN  RAILROAD  COMPANY 
stockholders  on  Jan.  15  met  at  the  office  of  the  Broadway  Railway 
Company,  No.  29  Broadway,  and  ratified  a  lease  by  which  the 
companies  are  practically  consolidated.  The  Broadway  Company 
controls  the  East  New  York  line,  Reid  avenue  line,  and  Sumner 
avenue  line.  Hereafter  the  companies  will  be  known  as  the  Brook- 
lyn, Queens  County  and  Suburban  Railroad  Company.  Rumors 
have  been  in  circulation  for  some  time  that  the  Brooklyn  City 
Railroad  Company  was  negotiating  for  the  purchase  of  the 
Broadway  Company.  Last  evening  at  the  office  of  the  latter 
company  no  information  on  this  subject  would  be  given.  That 
a  lease  between  the  Broadway  Company  and  the  Jamaica  and 
Brooklyn  Company  had  been  signed  was  the  only  information  ob- 
tainable. 


New  England  Notes. 


Branch  Office  of  the  Electrical  World,  ) 

Room  91,  Hathaway  RuildiiiiJ;,  620  Atlantic  A<e.,      / 

Boston,  Mass.,  Jan.  20.  1894.         ) 

MR.  J.  N.  EMMONS  is  now  in  charge  of  the  General  Electric 
factories  at  Lynn.  Some  of  the  departments  are  being  con- 
solidated and  will  remain  at  Lynn,  it  is  said. 

HON.  MOODY  BOYNTON  has  asked  for  the  grant  of  charters 
for  elevated  bicycle  railways  connecting  all  the  depots  of  Bos- 
ton, with  branches  radiating  to  Cambridge,  Somerville,  Lowell, 
Lynn,  Salem,  Beverly,  Quincy,  Brockton,  Dedham,  Attleboro  and 
Providence. 

THE  COMMITTEE  ON  MERCANTILE  AFFAIRS  of  the  Mas- 
sachusetts House  of  Representatives  gave  a  hearing  Jan.  18  on 
Representative  Hoar's  bill  to  place  the  wires  of  Boston  under- 
ground. Among  those  in  attendance  were  Vice  President  Cum- 
mings  and  Counsel  Hyde,  of  the  West  End  Street  Railroad  Com- 
pany; Fire  Commissioners  John  R.  Murphy  and  George  H.  Innes, 
and  Osborne  Howes,  Jr.,  secretary  of  the  fire  underwriters  .  Mr. 
Murphy  stated  for  the  fire  department  that  he  was  not  particu- 
lar' that  all  wires  should  be  placed  underground  now,  but  that  a 
beginning  should  be  made  in  that  direction  in  the  congested  part 
of  Boston,  where,  he  said,  20  per  cent,  of  the  wires  were  high 
tension.  He  stated  that  his  department  could  do  better  work 
with  no  overhead  wires,  and  that  also  by  the  removal  of  them 
from  overhead  to  underground  the  insurance  companies  would 
lower  rates.  The  hearing  was  adjourned  one  week,  when  fur- 
ther information  will  be  received. 


Canadian  Notes. 


On  AWA,  Jan.  20,   1894. 
LETHBRIDGE,  N.  W.  T.— The  Cardston  Telephone  Company  is 
seeking  incorporation. 

OTTAWA,  ONT.— The  loss  by  fire  at  the  Electrical  Railway  Com- 
pany's sheds  was  $2,500.  The  company  had  $1,000  insurance  in  the 
Atlas  Insurance  Company,  which  it  received  on  the  preceding 
Thursday. 

HAMILTON,  ONT.— The  Hamilton,  Grimsby  and  Brantford  Elec- 


tric Railway  Company  has  let  the  contract  for  building  eleven  trol- 
ley cars  to  Ahearn  &  Soper,  of  Ottawa.  Three  of  these  will  be 
cars  for  fruit  and  milk.  The  others  will  be  fitted  with  plate- 
glass  vestibules  In  front  for  the  protection  of  the  molormen,  will 
have  Maguire  trucks  and  all  the  latest  Improvements.  Sev- 
eral of  the  cars  will  be  short  four-wheeled  coaches,  such  as  are 
used  on  the  James  street  south  line  in  the  city,  and  the  remain- 
der will  be  long  eight-wheel  cars,  especially  adapted  for  long-dis- 
tance running. 


English  Notes. 

(From   Our    Own    English    Correspondent.) 

Iji^.Li'js,  Jan.  10,  1894. 
THE  ELECTRIC  ACCUMULATOR  INDUSTRY.— The  London 
"Gazette,"  of  Friday  last  contained  an  announcement  of  the 
Home  Secretary,  placing  electric  accumulator  works  within  the 
category  of  factories  in  which  dangerous  occupations  injurious 
to  health  are  carried  on.  This  classification  enables  the  afore- 
said official  to  interfere  more  or  less  in  the  management  of  such 
works. 

ELECTRIC  MOTORS  IX  THE  ROYAL  NAVY.— Last  week 
H.  M.  S.  "Centurion,"  •  one  of  our  new  battleships,  was  put 
through  her  gunnery  trials.  The  "Centurion"  Is  Interesting  a.s 
being  the  first  battleship  of  the  Royal  Navy  in  which  use  is  made 
of  electric  motors  for  heavy  gun  working.  So  far  their  applica- 
ti<m  will  be  very  tentative,  and  restricted  to  elevating  the  big 
guns  and  to  shot-hoisting,  hand  gear  being  available  in  each 
case,  in  the  event  of  breakdown. 

THE  NORTHERN  SOCIETY  OF  ELECTRICAL  ENGINEERS. 
— The  founders  of  this  society,  which  has  been  formed  by  elec- 
trical engineers  resident  In  the  North  of  England,  have  lost  no 
time  in  getting  to  work.  The  first  meeting  was  held  at  Man- 
chester a  week  or  ten  days  ago.  Dr.  John  Hopkinson  wa.s 
unanimously  elected  first  president  of  the  society,  and  a  coun- 
cil was  formed,  amongst  whom  are  Dr.  Edward  Hopkinson,  of 
Messrs.  Mather  &  Piatt;  Mr.  A.  R.  Bennett,  of  the  New  Tele- 
phone Company;  Mr.  Henry  Edmunds,  of  Messrs.  Walter  Glover 
&  Co.,  and  three  or  four  municipal  electric  lighting  engineers. 

ELECTRIC  LIGHT  MAjN  ACCIDENTS.— On  Monday  last  no 
less  than  three  distinct  accidents  were  caused  by  electric  light 
mains.  In  London  the  lids  of  two  street  boxes  were  blown  off, 
one  being  smashed  to  pieces  and  severely  injuring  a  passer  by.  In 
Newcastle  an  employe  in  the  service  of  the  National  Telephone 
Company  was  engaged  in  melting  the  ice  off  the  lid  of  a  tele- 
phone duct-box  when  an  explosion  occurred  which  resulted  in 
severe  injury  to  the  man.  At  Bournemouth,  as  a  two-horse 
omnibus  was  proceeding  along  the  streets,  one  of  the  horses  su-^- 
denly  fell  down  dead.  investigation  revealed  that  the  ground  i>.r 
some  distance  around  was  electrically  charged,  presumably  by 
a  leak  to  earth  from  the  high  pressure  electric  light  main 
running  under  the  roadway. 


Hettr^  xtf  the  Witeek. 

Electric  Light  and  Power. 

TOLEDO,  OHIO. — It  is  proposed  to  use  electricity  on  the  swing 
bridges. 

DENISON,  IOWA. — Residents  are  again  agitating  the  matter  of 

electric  lights. 

OPELIKA,  ALA  — "I'he  Opelika  electric  plant  will  be  enlarged 
and  improved. 

SIGOURNEY,  IOWA.— William  Fuller  is  organizing  an  $8,000 
electric   company. 

MILAN,   TENN. — Residents  are  working  for  electric  lights  and 

waterworks  system. 

CHATHAM,  N.  Y'.— Thomas  E.  Sterne  is  thinking  of  establish- 
ing a  power  and  light  plant  at  his  mill. 

NORWOOD   STATION,   DELAWARE   COUNTY,    PA.— Residents 

of  Norwood  have  voted  for  ele^.ric  lights. 

IPAVA,  ILL. — Residents  of  Ipava,  in  Fulton  county,  are  dis- 
cussing the  matter  of  an  electric  lighting  plant. 

ATLANTIC  CITY,  N.  J.— Proprietor  White,  of  the  Luray,  pro- 
poses to  purchase  an  electric  plant  for  his  hotel. 

EASTON,  PA.— Bonds  are  to  be  issued  to  the  amount  of  $2,000 
for  the  purchase  of  an  extra  dynamo  and  belting. 

QUITMAN,  GA. — Residents  of  Quitman  have  voted  to  issue  $20,- 
000  in  bonds  for  waterworks  and  electric  lighting  plant. 

PITTSBURG.  PA.— A  project  for  generating  electric'ty  at  the 
Kanawha  Falls  to  supply  light,  heat  and  power  has  been  revived. 

EGG  HARBOR  CITY.  N.  J.— The  Council  of  Egg  Harbor  City 
has  awarded  the  contract  for  electric  street  lighting  to  A.  Bolker. 

CLAY  CENTRE,  KAN.— P.  W.  WIckstrum  Is  interested  in  the 
scheme  to  put  in  an  electric  lighting  plant  In  connection  with  the 
flouring  mill. 

FITCHBURG,  MASS.— A  bill  to  enable  cities  and  towns  to  manu- 
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facture  their  own  electricity  and  gaa  is  before  the  House  of  Rep- 
rejKrntatlves. 

TOLEDO,  OHIO.— Harbor  Master  Sheldon  is  moving  In  the  mat- 
ter of  changing  the  motive  power  to  operate  swing  bridges  from 
steam  to  electricity. 

Nt:WTON,  N.  J.— There  is  much  talk  of  the  poor  quality  of  the 
light  furnished  by  the  gas  company  here,  and  a  proposal  for  elec- 
tric lights  Is  being  dl»cusB<=KL 

ATTl^KliOliO.  MASS.— Owing  to  complications  of  the  street 
railway  company  h<-re.  the  town  is  in  darltness.  There  are  poles 
and  connections  but  no  power. 

POWELTON,  PA.— The  Powelton  Electric  Light  Company,  of 
whl'h   W.  J.   I^atta   I  1   Us  plant  to  the  city 

JlrnltM.      They  will   Ih  -Ic. 

THE  STATE  ELKfrTRIC  LIGHT  AND  POWER  COMPANY,  ol 
Brooklyn,    has    r.  Us    applUatlon    for    an    electric    lighting 

franchise  anfl    t!.  r  h!i«   b<-.-n    ref«Tr<-<l   to   the   proper   com- 

mittee. 

NEWTO.N,  K.V-N  •  <-!-  mr  light  plant  has  been 

leased  by  Jamew  D.    '  ■   the  Newton  Heal  Estate  and 

Investment  Company.  Mr.  Nicholson  will  manage  the  business 
hereafter. 

PARSONS,  PA  —The  Anthracite  Light,  Heat  and  Power  Com- 
jmny  huH  '  ply  ParHonH.  Mln<T'H  MUIh  and  Pl:i!'  - 

Some  of   t!.  ire    W.   S     .M>-ars,    .Mexander   Simp 

F.  W.  Bleckley  and  A.  B.  Turner 

MONROE,  LA  -Th<-  Mornn-  EJeclUc  Light  and  Water  i  om- 
pany,  whl<h  ban  one  of  ihe  moHt  complete  plants  in  this  section. 
Is  now  running  almost  full  capacity.  The  company  has  found  It 
necessary   to  open  an   uptown  olllce. 

MONTKEAL,  CAN.— The  Royal  Electric  Company  proposes  to 
locate  a  plant  in  Carleton  Place,  near  Ottawa,  and  the  residents 
there  are  urging  Parliament  to  allow  them  to  grant  an  exemption 
from   taxation  and  a  120,000  bonus. 

PALMER,  .MASH.— The  Palm.r  and  .Mcnson  Eleetrlc  Company 
has  formefl  the  Central  Massachusetts  Electric  Company  to  give 
service  to  Warren.  West  Warren  and  West  Brinfleld.  The  capital 
sl.K-k  will  be  Incr.-ased  from  J7r.,00<J  to  $150,000. 

YnUK,  I'A.  Residents  are  discussing  the  report  of  the  special 
rommlttc<?  appointed  In  the  matter  of  electric  street  lighting, 
which  was  that  a  plant  would  cost  $35,000  and  that  It  could  be  run 
nt  a  cost  of  $10,(t00  per  annum.  No  detlnlte  action  has  yet  been 
taken. 

KEARNY,  N.  J. -Councilman  Kenny,  of  the  Kearny  Township 
Commltti'**.  has  been  Instructed  to  request  Assemblyman  Kerr  to 
Mui  '    •    the  passage  of  an  a<'t  to  p<-rnilt  Incorporated 

l«ns  >Mi   and    iiMc   clcctrh-   Ilghllng   plants  and   Issue 

tntnds  therefor. 

JAMESTOW.N,  N.  Y.— The  Jam.;. town  '  J.-unial'  i.s  v.iy  bitterly 
I'ppiiscil  to  the  proposed  <  x|>cndlture  of  $30,000  for  enlarging  the 
present  cb-ctrlc  light  plant.  It  quotes  figures  to  prove  that 
Jum<«town  Is  paying  a  high  prlc-  fr.r  In.mil.iit  lltrlit  and  asks 
that  Ihe  mailer  be  reconsidered 

I:  '^.   .Mi:.     Th.>  Riinif..nl   Kails  Light  ami  I't.wcr 

C<.:  I    ii.r   right    to  extend    Its   electric    light    an  I 

power  system  along  the  highways  and  public  roads  of  Rumford. 
Thr  matter  will  be  given  a  public  hearing  at  the  otilce  of  th>- 
Rumford  Falls  Power  Company  on  Jan.  TJ  at  2  p.  m. 

JERSEY  CITY.  N.  J.- Sealed  proposals  will  be  received  to  4 
p.  m.  Feb.  1  for  furnishing  an  eb-ctrlc  lighting  plant  (steam)  for 
the  purp<tse  of  IlKhtlnv  the  new  public  road,  as  per  detail  to  bo  had 
of  the  Clerk  of  t '  f   Freeholders,   or  at   the  (ifn<e  of  the 

engineer  of    the    i  road.    In    the    Fuller    HnlMlnK.    .lersey 

City,  N.  J.     John  Uoyd  la  clerk  of  the  board. 

ORIFFIN,    '    ■       "*  "         '    states    thaf  tract    I  '       n 

entered    Into  ami    the  :n     i;n>; 

and  Coimiru'  '  np.iny.  of  Atlanta,  <ia.,   t<i  put    In   a  cimplete 

new  electric  1; .,  plant  before  the  I5ih  of  March.      There  will 

b«  two  dynamos  run  by  a  12&-h.  p.  cn(tine.  K.  W.  Dullon  Is  the 
manager    of  the  Sotiihem  Ei  ing  and  rvmstrtirilon  Company. 

LANi'ASTER.  PA  — Sralc!  ;  .  r-als  will  be  received  until  7 
p.  m.  Jan.  26    by  H.   F.   Metrger.  chairman  of  the  I^amp  Commit 

tee.   at    the    Mayor's   oOlre.    T    '-r.    Pa.    for   lighting    the    city. 

2  miles  square,  with  20S  or  m  trie  arc  lights;  also  for  llcrhttny; 

the  Centi  i>t   or  more  f\v  <  ■ 

also  for  fii  M"  feet;     nil  as  i 

had    of   said    Mel  i>avld    L.    T>een.    elerk    of   iho   commute*- 

will  also  give  detalliii. 

RKADINtJ.  PA.— A  n««w  o«mi>snv  will  tv  r.rmnl!^ed  In  Rond- 
Ing  to  be  known  as  th«^  >'  .  and  It  will 

appl.v  for  a  charter  on  V-  „ ml  i,   Jonen. 

It  proposes  to  furnish  light  and  power  and  has  selrrted  a  iilte  rr>r 
Its  plant  n<   the  foot  of  Chestnut  street.     J"        *>  t-     - 

L.    Jones.    Robert    N.    Carson,    R.    Nelson    i 
Qoldrn  aiv  Interesled. 

CLEVELAND.  OHV^      ^.  ..i    ,    .,,,  ^,„   ,^  r*»oe|ved  «f 

onicp  of  the  Tt«v»rd  of  Mall.  \o  Jan    54,  for  fnr- 

Inn  a  I 
Ing  St  I 


of  300  IS-c.  p.  60- watt  110-volt  incandescent  lamps;  also,  one  single 
cylinder  non-condensing  horizontal  cut-ofE  engine  which  shall  de- 
velop 50-brake  horse  power.  Each  bidder  on  dj-namo  and  engine 
is  required  to  state  in  his  bid  the  amount  he  will  deduct  from  the 
same  for  the  dynamo,  engine  and  ampere  meter  now  in  use  at 
the  waterworlts.       J.  H.  Farley  is  Director  of  Public  Works. 


The  Electric  Railway. 


WILLIMANSETT.  MASS.,  is  considering  the  building  of  a  street 
railway   to   Holyoke. 

MARLBORO,  MASS.— The  State  Central  Railway  has  received  a 
franchise  from  the  authorities  of  Marlboro. 

BEREA.  OHIO.— The  Cleveland  and  Berea  Street  Railway  Com- 
pany win  at  once  change  to  the  trolley  system  and  purchase  roll- 
ing stock. 

ST.  LOUIS,  MO.— The  St.  Louis  and  Baden  Railway  Company 
has  issued  $250,000  twenty-year  bonds  to  pay  for  the  cost  of  chang- 
ing the  motive  power  to  electricity. 

WAVPJRLY,  N.  T.— A.  X.  Brodhead  and  H.  D.  Wade,  of  James- 
town, are  in  town  looking  up  a  site  for  the  power  house  of  the 
-lectrl*'    road.      Three   carloads   of    poles    have    arrived. 

KINGSTON,  PA.— The  Dallas  and  Harvey's  Lake  Electric  Rail- 
way Company  has  been  granted  permission  to  build  an  electric 
line  on   Hoyt,  Chestnut  and  Prlngle  streets. 

SHREVEPORT,  LA.— The  electric  road,  gas  and  light  companies 
have  consolidated.  This  takes  in  two  electric  street  roads,  and 
the  light  end  rjas  plants,  which  will  be  operated  under  one  man- 
agement. 

NORTHAMPT<^N,  MASS.— The  Northampton  Street  Railway 
Company  has  a.sked  for  leave  to  make  certain  extensions,  and  a 
public  hearing  will  be  given  at  4  p.  m.  Jan.  26  in  the  Aldermen's 
rf>oms  In  the  City  Hall. 

NORWICH,  CONN.— The  Norwich  'Record"  is  authority  for  th.- 
statement  that  General  Manager  Shaw,  of  the  Norwich  and  New 
London  Street  Railway,  contemplates  extensive  improvements  in 
the  New  London  service. 

FRANKLIN  FALLS.  N.  H.— The  Franklin  Falls  "Journal"  is 
authority  for  the  statement  that  a  party  of  capitalists  have  ofrere<l 
to  build,  equip  and  operate  an  electric  railroad  between  Exeter 
and  Hampton  Beach. 

OAKLAND,  CAL.— The  Oakland  Railway  Company  has  rein- 
corporated for  $2,500,000.  Chas.  F.  Crocker,  H.  F.  Huntington, 
S.  T.  Cage,  and  F.  S.  Dou'y  are  interested.  They  will  build  about 
ll\e  miles  of  extensions. 

NORWAI^K,  CONN.— The  Norwalk  and  South  Norwalk  Horse 
R:illroad  Company  will  double  track  West  avenue  and  prepare 
their  entire  road  for  the  trolley  system.  Work  will  be  begun  as 
.soon  as  the  weather  permits. 

THE  PORTLAND  (ME.)  STREET  RAILWAY  COMPANY  has 
le-elected  the  old  board  of  directors.  The  directors'  rei>ort  show.s 
the  |>ast  year's  gross  earnings  to  have  been  1200.779;  operating  ex- 
peii.ses.  $174. KJO;    net  earnings,  $26,647. 

W(  M^DRURY.  N.  J.— A  special  meeting  of  the  Council  of  Wood- 
bury will  be  hebl  Feb.  2  In  the  matter  of  granting  a  franchise  to 
the  Caniclen,  (Jloucester  and  Woodbury  Electric  Railway.  J.  Wll- 
lard  Morgan  is  president  of  the  company. 

ALRION.  ORLEANS  COUNTY.  N.  Y.-A  commltiee  Is  t.    ' 
pointed   to   look   Into   the   matter  of  the   proposed   electric  < 
railway   to  Hatavla.     Ju  Igi    Q.   S.   Slgnor  and   D.   W.   Beckwiih  are 
Interested  and  will  represent  the  interests  of  the  citizens  of  Albion. 

PLAINFIELD.  N.  J. -Messrs.  Thomas.  Nevlns.  Riker  and  Serrell 
have  offered  to  bullil  an  electric  rt^ad  In  New  Brunswick.  N.  J.,  but 
the  Aldermen  and  the  capitalists  cannot  "xjme  to  terms  as  to  the 
time  to  l>e  given  f<»r  building  the  road,  and  the  project  hangs  flre. 

TAMAgUA.  PA.--\t  a  meeting  of  the  stockholders  of  the  Tama- 

qtia    and    I.Jtnsrord    Street    Railway    Comj^any     F.    P.    Splese   was 

elected    president.   P.  J.   Ferguson   treasurer,   and   A.   P.    Blakeslee 

My.      They  will  build  the  road  as  soon  as  right  of  way  can 

.led 

NEWCASTLE.  DEL— The  Newcastle  and  Wilmington  Electric 
Railway,  It  Is  sta»ed  on  g<H>d  authority,  will  soon  be  built,  and  It 
\n   exp.'ctiMl    that    It    Will    be    finished    In    May.      Preston    Ivca   and 

llsb\iry.  of  the  Wilmington  City  Railway  Company,  are 

m    the   enterprise. 

NEW     BRUNSWICK,     N     .T  — The    Common    Council    of    New 

Ick  and   the  City   i  Company  have  locked   boms  in 

1..       .  ..Iter  of  permitting  t..  .ipany  to  change  Its  motive  power 

to  HwtrtcUy.  It  now  being  horses.      The  principal  ground  of  dif- 

'  Is  th<»  time  to  be  allowed   for  completing  such   proposed 

HOMESTEAD.    PA.— An    ordinance   has    been    submitted    to   the 

•■"•••"    "'r.--Mng   right    of   way   to   the    Homestead   and    Highland 

.  .iny.  In  combination  with  the  Pittsburg  and  Home- 

•^     would     shut     out     the     Second 

the   Plttaburg   and    Birmingham 
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Traction  Company,   and  was  vigorously  opposed,   and  the  matter 
deferred  to  Jan.   20  for  action. 

NIAGARA  FALLS,  N.  Y.— The  Niagara  Falls  "Journal"  states 
that  the  parties  engaged  In  the  enterprise  of  building  a  street 
lallway  from  the  city  of  Niagara  Falls  to  the  Devil's  Hole  say 
that  they  have  money  enough  subscribed  to  build  the  road,  an-l 
that  work  will  be  commenced  in  the  early  spring  and  it  will  b*- 
in  running  order  by  June  next. 

PITTSBURG,  PA. — A  meeting  of  railway  men  interested  In  th(- 
pioposed  new  line  from  West  Bellevue  to  the  Perryville  road  has 
been  held  and  the  report  of  the  preliminary  survey  showed  that 
the  line  could  be  built  for  $25,000.  Secretary  W.  D.  Henry,  of  th^- 
Pleasant  Valley  Railway,  states  that  the  road  will  be  built  if  the 
money  can  be  raised.      Part  of  this  sum  has  been  subscribed. 

PASSAIC,  N.  J. — The  Passaic  Common  Council  has  granted 
a  franchise  to  the  Paterson,  Passaic,  Rutherford  and  Carlstadt 
Electric  Railway  Company  to  build  its  line  through  the  city.  It 
will  run  from  Paterson  to  Jersey  City.  Councilman  Huber,  who 
headed  the  opposition,  has  asked  for  an  ordinance  granting  fran- 
chise to  the  Passaic  and  Newark  Electric  Company,  which  will 
be  granted  at  the  next  meeting. 

WORCESTER,  MASS.— The  Worcester  and  Millbury  Street  Rail- 
way Company  proposes  soon  to  take  definite  steps  in  the  matti>r 
of  extending  its  lines  from  the  present  terminus  at  Bramnaville 
through  Sutton  and  Grafton  to  Northbridge,  and  it  is  now  befoi'e 
the  Legislature  with  a  bill  applying  for  such  right  and  also  for 
right  to  issue  bonds  at  the  rate  of  $15,000  per  mile,  to  run  twenty 
years.  It  proposes  thus  to  cover  the  intended  route  of  the  pro- 
jected Blackstone  "Valley  Railway,  which  company  failed  to  float 
its  stock. 

NANTASKET,  MASS.— The  scheme  for  leasing  the  Old  Colony 
track  along  the  beach  at  Nantasket  to  a  corporation  that  desires 
to  operate  it  by  electricity  has  not  developed  beyond  the  stage  of 
inquiry  between  the  parties.  An  electric  company  desires  to  have 
the  entire  operation  of  the  road  northerly  of  the  Nantasket  steam- 
boat pier  and  the  remainder  of  the  road  during  the  months  in 
which  the  Old  Colony  people  do  not  desire  to  operate  it.  The 
outcome  of  the  project  is  yet  quite  uncertain. 

AUGUSTA,  ME.— Augusta  is  having  a  street  railway  war,  which 
will  be  of  doubtful  termination.  The  Mayor  declared  the  prin- 
cipal street  of  the  city  unsafe  and  ordered  the  street  commission 
to  fill  in  the  track,  which  was  done,  but  the  street  railway  com- 
pany reopened  it.  The  Board  of  Aldermen  has  passed  an  order 
and  served  notice  to  compel  the  company  to  keep  the  streets 
safe  for  travel  for  their  entire  width.  The  company  declares  th^: 
city   must   pay   for   damage   caused  by   filling  its   tracks. 

NORWALK,  OHIO.— Mr.  J.  H.  Stewart,  of  Sandusky,  who  had 
charge  of  the  building  of  the  Short  Line  Railroad,  was  in  the 
city  recently  in  consultation  with  several  business  men  who  are 
interested  in  the  building  of  an  electric  road  from  Norwalk  to 
Fairfield  and  the  south  part  of  the  county.  Upon  looking  over 
the  map  of  the  county,  Mr.  Stewart  was  much  impressed  with  the 
idea  of  building  this  road.  He  estimates  the  cost  of  the  road  from 
here  to  Fairfield  and  Greenwich,  17  miles,  at  about  $200,000. 

ALLEGHENY  CITY,  PA.— An  ordinance  has  been  presented 
and  referred  to  Corporations  Committee,  granting  the  Pittsburg, 
Allegheny  and  Manchester  Traction  Company  the  right 
to  use  electricity  or  cables  as  motive  power  on  railways  owned 
or  operated  by  the  Pittsburg,  Allegheny  and  Manchester  Compaiiv. 
or  the  Pittsburg  Union  Passenger  Railway  Company.  Another 
ordinance  was  similarly  referred  granting  to  the  Pittsburg  Union 
Passenger  Railway  Company  right  of  way  on  certain  streets. 

GARDNER,  ME.— The  incorporators  of  the  Gardner  Electric 
Street  Railway  Company  are  duly  organized  for  business,  having 
chosen  L.  A.  Greenwood,  James  A.  Styles,  Charles  Heywood, 
George  R.  Godfrey,  of  this  town;  M.  A.  Coolidge,  P.  S.  Coolidge, 
of  Fitchburg,  and  B.  F.  Blodgett,  of  Leominster,  as  temporary 
directors.  They  ask  the  Selectmen  for  a  franchise,  and  propose 
a  route  about  three  and  one-half  miles  long,  connecting  the  three 
villages  with  each  other  and  with  the  stations  of  both  railroads. 
Work  will  begin  as  soon  as  practicable,  and  supplies  will  be 
promptly  on  hand. 

ANDOVER,  MASS.— A  majority  of  the  directors  of  the  asso- 
ciation for  the  formation  of  the  South  Side  Street  Railway  Com- 
pany, Messrs.  Larkin  T.  TiUll,  J.  L.  Chalifoux,  W.  S.  Knox,  C.  T. 
Guild,  Winslow  Goodwin  and  M.  E.  demons,  have  petitioned  the 
Board  of  Selectmen  for  a  location  for  their  proposed  electric 
road  in  the  streets  of  Andover,  Mass.,  and  the  said  Selectmen, 
Messrs.  Arthur  Bliss,  Samuel  H.  Boutwell  and  John  S-  Stark,  have 
called  a  public  meeting,  to  hear  such  petition  in  the  Town  Hall 
of  Andover,  at  2  p.  m.,  Jan.  31. 

NORTHAMPTON,  MASS.— The  directors  of  the  Northampton 
Street  Railway  Company  have  voted  to  build  the  proposed  ex- 
tensions from  this  city  next  spring  to  Williamsburg  and  to  East- 
hampton.  The  surveys  have  been  made  to  Williamsburg  for  some 
time,  and  that  was  looked  upon  as  a  sure  thing,  but  the  East- 
hampton  route  has  burst  upon  the  public  with  greater  suddenness. 
A  few  days  ago  Engineer  Strong  began  the  survey  which  he  has 
Just  completed.  The  directors  also  voted  to  pay  a  quarterly  divi- 
dend of  $2  per  share.  If  the  roads  go  through  in  the  spring  it 
will  be  necessary  to  increase  the  stock  of  the  company. 


Personal, 
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MR.  ROBERT  B.  CARTER,  the  father  of  Mr.  Franklin  C.  Car- 
ter, of  the  Partrick  &  Carter  Company,  Philadelphia,  Pa.,  died  at 
Kiverton,  N.  J.,  Jan.  14,  aged  72  years.  Mr.  Carter  was  well-known 
in  New  York  and  Long  Island  mis  former  home).  For  many  years 
he  had  been  retired  from  active  business  and  had  devoted  his 
time  and  talents  to  literary  work  and  benevolent  enterprisjes,  and 
was  among  the  earlier  and  active  jjromoters  of  the  Society  for 
the  Prevention  of  Cruelty  to  Animals.  Mr.  Carter  possessed  a 
genialnature  which  endeared  him  to  a  large  circle  of  friends. 
PROFESSORS    Rr)\VLAXD    AND    F'ORBES.    whose    names    ar«- 

riKW  so  prominently  b*-fore  th<- 
public  In  connection  with  the 
Niagara  plant,  both  began  their 
careers  as  teachers  at  about  the 
same  age  and  in  the  same  year, 
1S72,  Prof.  Hehr>'  A.  Rowland  as 
instructor  in  physics  at  the  Rens- 
selaer Polytechnic  Institute,  Troy, 
N.  Y.,  and  Prof.  George  Forbes 
as  professor  of  natural  philosophy 
at  Anderson  College,  Gla.sgow. 
Scotland.  From  Rensselaer  Poly- 
technic Prof.  Rowland  was  calle-l 
to  Johns  Hopkins  University, 
where  he  has  since  remained  an'! 
continued  the  scientific  work 
which  has  placed  him  among  th»^ 
great  physicists  of  the  world. 
The  career  of  Prof.  Forbes  has 
been  more  varied,  but  yet  emi- 
nently successful,  though  in  more 
practical  and  active  lines.  While 
attached  to  Anderson  College  he  was  sent,  in  1874,  in  command  of 
a  British  expedition  to  the  Sandwich  Islands  to  obser\'e  the  tran- 
sit of  Venus,  and  in  1877  acted  as  special  cnrrespondt-nt  of  the 
London  "Times"  during  the  Rus- 
so-Turkish  war,  and  was  the  only 
Englishman  who  gained  access  to 
the  Russian  camps  in  Asia.  In 
1881  Prof.  Forbes  became  man- 
ager of  the  British  Electric 
Light  Company,  and  the  next 
year  began  to  practice  as  a 
consulting  engineer,  which  he 
has      since      continued  Prof. 

Forbes  is  of  distinguished  ances- 
try and  the  son  of  the  famous 
Prof.  Forbes,  of  Edinburgh  Uni- 
versity, and  a  member  of  many 
learned  societies  of  Europe.  The 
writings  of  Prof.  Rowland  have 
been  confined  to  papers  and  arti- 
cles published  in  various  scien- 
tific collections  and  periodicals, 
including  The  Electrical  World, 
giving  the  result  of  original  researches  and  of  his  remarkable 
experimental  investigations.  Prof.  Forbes  is  the  author  of  a 
book  on  the  "Transit  of  Venus  of  1874."  of  one  on  "Glaciers,"  and 
of  the  well-known  "Lectures  on  Electricity,"  and  of  numerous 
papers  read  before  learned  bodies  on  various  subjects,  mostly 
electrical,  many  of  which  are  notable  for  their  deduction  of 
practical   applications   from   theoretical   principles. 

GEORGE  BARTLETT  FRESCOTT,  one  of  the  pioneer?  in  the 
electrical  field,  d;^d  of  heart  failure  at  the  Buckingham  Hotel  on 
Thursday  afternoon,  after  an  illness  of  two  weeks.  Mr.  Prescott 
was  born  in  Kingston,  N.  H.,  on  Sept.  16,  1830,  and  was  a  de- 
scendant of  James  Prescott,  an  incorporator  of  *he  town  in  1694. 
He  received  his  education  principally  at  private  schools  in  Pon- 
land.  Me.,  and  began  in  1846  the  study  of  electricity.  He  learned 
the  art  of  telegraphy  soon  after  its  invention  by  S.  F.  B.  Morse, 
and  from  1847  to  1858  was  manager  at  New  Haven,  Boston. 
Springfield  and  other  telegraph  offices,  after  which  he  was  su- 
perintendent of  thf  AnnM-ican  Telegraph  Company,  and  later  on 
superintendent  of  the  Western  Union  Telegraph  Company.  He 
was  electrician  of  the  International  Ocean  Telegraph  Company 
from  1873  to  1883,  and  for  several  years  he  was  one  of  the  vice 
presidents  of  the  Gold  and  Stock  Company,  and  also  one  of  the 
incorporators  of  the  Metropolitan  T.  legraph  and'  Telephone  Com- 
pai.y.  He  was  president  of  the  Manhattan  Telegraph  Company 
and  the  American  Speaking  Telephone  Company.  While  manager 
of  the  Boston  office,  in  1852.  he  made  the  discovery  that  the  aurora 
borealis  is  of  electrical  origin  and  published  an  account  of  the 
discovery.  On  various  occasions  he  removed  the  batteries  from 
the  telegraph  wires  and  operated  the  latter  by  means  of  the  cur- 
rent induced  by  the  aurora.  Mr.  Prescott's  name  is  connected 
with  several  important  inventions  relating  to  telegraphy,  in- 
cluding the  quadruplex  and  duplex  telegraph  systems,  the  use  x>t 
pnetimatic  tubes  for  the  transmission  of  messages,  etc.  At  the 
request  of  Postmaster  General  Dennison.  he  wrote  a  paper  on  the 
proposed  acquisition  of  the  telegraph  by  the  Government,  which 
was   incorporated    in    the   Postmaster   General's   report.      He   ap- 
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peared  frequently  before  varioua  committees  of  Congrress,  ami 
wrote  many  pamphlet*  In  opposition  to  the  Government's  control 
of  the  t' ■  Mr.   Prescott  was   the  author  of  the  followinir 

work"  Of  Hi  Mubjf-clK:  "History,  Theory  and  Practice  of  the 

i;  ."    "Klectrlclty   ai.  'rlc   T- 

•  i .      .,  .yhone,"  "Dynamo  i  •  Bell V  i-; 

Kp^'uklnK  Telifphone,  Its  Invention,  Construction.  Application,  M<»d- 
iflrallon  and  History"  anl  "The  Electric  Telephone."  Mr.  Pre»- 
fou  m;irrli-d  MIhh  Kllza  Curtis  Partsons.  a  granddaughter  of  Gen- 
i-ral    I  ns,   of  ••.     He  retired   from   ac- 

tive I'  .'1   in  bu  .ifter  that  de\"»ied  him- 

self exclusively  to  literary  pursuits.  He  leaves  mourning  hlin 
his  widow  and  only  child.  Mrs.  Philip  V.  R.  Van  \\  yck,  Jr. 


Miscellaneous  Notes. 


THK  WORLD'S  FAIR  authorities  will  have  sumdent  money  left 
over  to  pay  Its  st<»<kh<i|.ler«  a  dividend  of  10  per  cent,  at  least. 

AN  I.NTKLLKIKNT  I.K(;i.SL.ATOR.— A  bill  has  l>een  Introduced 
In  the  New  York  I>-i;i'<lature  by  a  member  requiring  all  wires 
iis<'d  by  trolley  roatls  In  be  insulated. 

PRKMIDKNT  MATTiN<:i>V.  of  Vicksburg.  Miss.,  says  that 
since  the  announeement  of  Mr.  Walter  Mattingly's  resignation  in 
The  Kbf'lrleal  World,  he  has  hail  worlds  of  appli<-ations  from  all 
sections  of  the  country. 

A  NF:W  KLKCTRIC  KUHNACK.— Henry  8.  O'Neill,  of  Boston, 
claims  to  have  suece"d'd,  by  the  use  of  the  electric  current.  In 
obtaining  a  temperature  abfjve  that  hitherto  attained,  and.  more- 
over.  In   regulating  the  temperature  to  any  degree  recjuired. 

COPPKR  AND  THK  TARIKF.-The  New  Bedford  Copper  Com- 
pany says  It  exfiects  its  business  will  be  greatly  promoted  if  th<; 
Wilson  iiirlff  bill  passes  in  Its  present  form.  It  has  pr»>s|>ered 
und'T  llie  McKliiley  bill,  whli-h  redue.-d  the  duty  on  copper  ore. 
The  present  bill  removes  it  aliogetlier.  -aiuI  once  it  goes  into 
••rf«'<i    the  niiuket    will   be  conHl<lerul>l>    enlarged. 

THK  HON.  LEVI  P.  MORTON,  whose  stock  barn  at  Rhine- 
cllfT.   N.   Y.,  V  Toyed  by  flre  some  months  ago,  is  rebuilding 

another,  in  v:  Is  evidently  determined  to  prevent  a  like  oc- 

currence. The  barn  will  cost  about  $75,000,  and  is  to  have  a  very 
complete  electrical  equipment.  Among  other  devices  will  be  an 
electric  clo<-k  system  of  four  stations,  and  the  Klectric  Heat  Alarm 
Company,  of  Boston,   will  have  3o0  thermostats  in  the  building. 

KCrjNOMIC  L'Si:  ol'  '  KANSKORMKRS.-  .Mr.  W.  Forman  Col- 
lins read  a  pa|>er  before  the  recent  meeting  of  the  Northwestern 
Kl  ri   at   Milwauke*-  on    the       "  KconomIc  Use  of 

Ti  h    Ih    In    many    r<-Hpeels       a    model    of    what 

such  a  paper,  Inteiuled  fot  a  non-technical  audience,  should  be. 
The  th"ory  of  the  iransfornK-r  Is  shr.ply  explained.  Its  construe- 
tlnn  descrlbeil  and  the  mnln  points  b<  aring  on  Its  use  in  distribu- 
tion .1.  1. 

Till  vVBArcii  'I  i:LKI'iHi.NI-;  Co.MrA.NY.  of  Philadel- 
phia, has  I n  organized  with  a  capital  stock  nf  $2,000,000.  and  In  >i 

pro[MtMlllon  for  a  city  ordinance  fixes  a  msxlnium  <  harKe  of  $7S 
a  vi'ur  for  business  hon^eH  hikI  %M  to  private  fatnlllis  within  the 
cl'  "<.    the    lEell    ruir-H    ruling    now    from    TlL'o    to   %4'2"   a    year: 

K"  city   free  ducts   In    the  conduits   for  telephone  and    tel.- 

gruph  purposes,  and  2  per  cent,  of  the  gross  r<»<'elpts  for  the  priv- 
ilege of  using  the  streets,  iind  also  provides  free  'phones  to  all  the 
citv  departments. 


(Tvadc  and  rnuluotvial  llotco 


MR    A.    i:     l,.\\VKi;.N.   K.   Z'i:,   I  I.   New    York,   Is   sendhM 

to    his    frl<-n<tM    and    patrons    a    i  toll    ealendar.    wlileli    he 

will  aluo  mall  to  engln- •.-•«  anil  su|N>rlnienden(s  should  they  send 
n  two-eeni  Mtamp  with  :heir  name. 

WII.I.IAM  H.  HINE  has  recently  iM^vered  his  tNinnectlon  with  the 
("use  Knglne  Ci.iiipanx,  and  will  take  chnrve  of  the  eleetrlcal  sup- 
ply    warehouse     at     t'liji'.iuo      of    the    Hlniil<  V      I'l.ilrli  i.l     fin.l     \ti,Mii. 

facturlng  <'ompanv.   of   Pillsilsld.   Mns^ 

THE  RAMAn'aY  Kgni'MENT  <'<»MrA.NY.  of  »  ..f  wl.ieh 

Mr.     W.     R.     Mason     was    the    mnnagnr.     has    trsi  1     t<»    Mr. 

Oeorge  O.  Fairbanks,  as  assignee,  all  Its  property  for  the  benefit 
of  l;s  creditors.  CIji'"-  •  -  fUnst  the  Railway  Equipment  Company 
ar«  to  be  sent  to  Ih-  -e  at  305  Ashland  Rl<H-k.  Chbago. 

IHNI-:  *  KoMKinS"  >.N  i..l|.-ve  in  the  old  adage  that  "In  union 
tliore  Is  Rtr.nKlb  ■  Tii  .t,i,i  ...i..  iho  su^terlor  merit*  eombin 'd 
In     the     Robertsor.-'V  i.    rji    owned     by    the    New 

York  Indlenior  and  -. .  «if  104  l.i'  '     and 

have  brouKbt  abo<.ii  thai   the  i  Hine 

*     Hobert.^on     Co..  et.     Now     York,     now    con- 

trols  both    the    Tmiii  iiii.l    tl.o    ??■•»">•  <»-.ii.Thomp- 

Ron  Indlcatot 

MH    WM     M     ^  the   M 

trie  C.Mnpany.  b  k  to  cl..'               ..;...,   ,  ir 

•ft   full   line  of  ipectaltles.  which   that   company   Is   now   In  •  po- 


sition to  handle  advantageously  in  its  commodious  store  and 
warerooms.  186  and  l&»  I- ifth  avenue.  Here  they  have  ample 
room  for  the  display  of  specialties  and  are  in  a  position  to  take 
care  of  their  rapidly  Increasing  business. 

MESSRS.  CARLISLE  &  FINCH  have  bought  the  repair  shop 
and  business  of  the  Generai  Electric  Company,  of  Cincinnati,  Ohio, 
and  will  continue  the  business  and  do  all  kinds  of  electrical  re- 
pairing and  manufacturing.  Mr.  Morton  Carlisle  and  R.  S.  Finch, 
who  form  the  firm,  have  been  for  a  long  time  connected  with  the 
General  Klectric  and  Thom.«^oh-Houston  interests,  and  the  repair 
works  were  formerly  conducted  by   Mr.   Finch. 

THE  MANHATTAN  ELECTRICAL  SUPPLY  COMPANY.  ?6 
Cortlandt  street,  New  York,  in  a  circular,  stales  that  after  Feb.  15 
they  will  announce  tel:phonlc  devices  to  replace  those  covered  by 
the  Bell  Company's  patent  on  magneto  bells  with  automatic 
switches  changed  by  the  weight  of  a  telephone  receiver,  and  on 
the  shunt  of  the  generator  armature  being  automatically  cut  ov.t 
by   turning  the  crank   that  revolves  the  generator. 

THE  KLECTRIC  APPLIANCE  COMPANY'.  Chicago.  III.,  hafi 
recently  added  several  improvements  to  Its  Washington  alternat- 
ing arc  lamp  which  make  the  lamp  even  more  desirable  than  It 
was  as  originally  placed  on  the  market.  A  highly  polished  metal 
reflector  has  been  placed  over  the  outside  of  the  gk>be  which  can 
be  used  or  not  as  desir<.'J.  The  metal  base  of  the  lamp  has  be<'ii 
done  away  with  entirely,  leaving  nothing  whatever  on  the  lower 
part  of  the  globe  to  obstruct  the  light,  jind  also  shortening  the  lamp 
several  Inches,  so  that  a  15-hour  lamp  is  now  only  a  trifle  over 
20  Inches  long  over  all. 

THE  JENNEY'  ELECTRIC  MOTOR  COMPANY,  of  Indianapolis. 
Ind..  report."?  the  following  sales:  One  thousand  light  plant  for 
the  Park  Gate  Hotel,  Chicago;  l.-'iOO-llght  central  station  plant  for 
Washington.  D.  C. ;  central  station  lighting  plant  for  Marcellne. 
Mo.;  5(K)-light  isolated  plant  at  I>ouisville.  Ky.:  a  500-light  plant 
at  Poughkeepsie.  N.  Y.;  120-light  plant.  Piggott.  Ark.;  120-light 
dynamo.  Hartford.  Conn.;  80-light  dynamo,  city:  50-llght  plant  for 
a  dredge  at  Chicag<».  This  company  has  just  received  an  order 
for  a  complete  lighting  plant  for  the  large  mill  of  the  Le<inard 
Paper  Box  Board  Company  at  Carthage,  Ind.  In  addition  to  the 
above  the  company  reports  the  sale  of  quite  a  number  of  mqlors 
and  smaller  lighting  plants. 

THE  WESTON  ELECTRICAL  INSTRUMENT  COMIWNY  was 
made  to  claim,  in  a  recent  advertisement  in  The  Electrical  World, 
that  it  had  received  the  only  award  for  testing  Instruments  at  the 
World's  Fair.  It  is  <mly  fair  to  the  company  to  say  that  it  has 
not  made  any  such  claim,  and  that  It  was  an  employee  of  The 
Electrical  World  who.  with  well-meant  zeal,  added  the  line  to 
the  advertisement  on  the  subject  of  awards.  The  Weston  meas- 
uring instruments  are  so  well  known  and  bear  such  a  deservedly 
high  reputation  In  America  that  it  is  flattering  ti>  our  national 
pride  to  know  that  even  the  foreign  visitors  at  the  World's  Fair 
exiires.>«ed  the  warmest  admiration  of  their  handsome  design  "and 
workmanshi|>.  as  well  as  of  their  accuracy  and  reliability. 

THK  DAY-MOBERG  ELECTRIC  CO.MPANY.  54  Pearl  street. 
Boston,  has  recently  placed  upon  the  market  a  storage  battery 
which,  it  Is  claimed,  is  giving  most  excellent  results.  The  battery 
Is  known  as  the  "Jupiter."  and  it  is  claimed  Is  so  constructed  as 
to  render  sh<irt-clr«ultlng  absolutely  Impossible,  possessing  also 
other  valuable  ad\'anl.ii;es  and  dllTerIng  materially  from  other 
stor.'ige  batterli'S.  Mr.  H-'nr>'  H.  Day,  manager  of  the  company. 
stateH  that  business  Is  \er>  gratifying  and  is  confident  over  the 
hold  the  battery  will  eventually  obtain  In  the  market.  The  Da> - 
Moberg  Company  also  makes  a  specl.alty  of  repairing  dynamos, 
motors  and  storage  b»u.Tics.  snd  th  >roughly  charges  storage  bai- 
teries  for  50  per  ••ent  of  the  usual  ratex. 

THE  SWAN  LAMP  MANUFACTURING  COMPANY,  of  Cleve- 
land, Ohbi.  held  Its  annual  meeting  on  Jan.  16.  Myron  T.  Herrlck. 
who  has  been  prenident  and  cllrector  of  the  company  since  Its 
oiganlzallon.  owing  lo  pn  ssure  of  oth«'r  duties,  declined  a  re- 
nonilnailon.  The  fo||i>\vlng  ofllcers  were  elected:  S.  M.  Hamill. 
prenident  and  K«'neraJ  inantiger;  B.  F.  Miles,  vice-president  and 
treasurer;  S.  E.  Cox.  swr^tary  and  superintendent;  E.  P.  Roberts. 
e|e«Mrl<'lan.  The  s«M'retHry.  Mr.  Cox.  made  an  annual  report  In 
which  he  stated  that  the  business  of  the  company  was  unusually 
r>r  the  past  yesr.  and  that  they  were  at  present  from  25.000 
1  ..'.HtO  lamps  behind  their  ordi-rs.  The  Swan  I..amp  Company 
has  been  one  of  the  nn»sl  successfully  manajred  of  all  companies 
manufacturing  eb*rtrlcal  apparatus  during  the  past  ten  yeani. 

THE  ROYAL  ARC  ELECTRIC  Ct^MPANY.  H3  Liberty  street. 
New  York,  and  U  Haynes  street,  Hartford,  Conn..  Is  meeting  with 
a    flattering    success    wl:h    Its    new    Inra  nt    arc    lamp.      The 

Underwriters'    Iniernatlonnl    Electric    A  ...n.    after    carefully 

l»i"  lamp,    reports   Its   unqualified   approval   of  It    .is 

a    ■.  which    action    will    guide   that   of  other  under- 

writers' bodies  throughout  the  country.  Among  many  testi- 
monials Is  the  following  from  Hartford.  Cnin..  where  the  lamp 
is  also  used  for  street  lighting:  "We  have  had  on  the  arc  light  In 
our  store  one  of  the  Howard  cylinders  since  the  15th  of  last 
October.  The  cylinder  has  never  l>een  changed,  but  is  the 
Identical  one  that  was  originally  put  on  and  has  been  in  constant 
use  without  any  signs  of  breakage.  We  have  never  had  so  goo.1 
a  light  before,  and  have  greatly  enjoyed  the  freedom  from  noise 
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and  dirt,  and  especially  the  relief  from  our  former  anxiety  as  ro 
damage  from  fire." 

MR.  R.  D'UNGER,  Chicago,  111.,  in  a  recent  communication, 
claims  that  his  patent,  issued  Oct.  2,  1888,  "is  the  only  valid  all- 
carbon  microphone  and  transmitter  patent  in  existence  in  this 
country."  This  telephone  is  now  the  property  of  the  D'Unger  Lon;< 
Distance  Telephone  Company,  of  Chicago.  The  Chicago  Twin 
Wire  Long  Distance  Telephone  Company  owns  the  rights  for  Chi- 
cago and  Cook  county.  111.  They  have  a  25  years'  franchise,  he 
states,  from  the  city  of  Chicago,  and  will  put  in  .5,000  public  and 
1,5,000  subscribers'  instruments  within  two  years  from  the  date  of 
the  passage  of  the  franchise.  The  system  used  will  be  the  Mann, 
which  it  is  claimed  does  away  with  the  expensive  and  intri- 
cate switchboard  nov/  used.  It  is  also  claimed  that  the  tele- 
phone speaks  clearly  and  distinctly  through  a  resistance  of 
70,000  ohms,  and  out-of-door  tests  of  500  miles  have  been  made  with 
a  resistance  of  30,000  in  circuit  with  excellent  success.  The  instru- 
ment requires  little  or  no  care. 

MR.  WILLIAM  HAZELTON,  3d,  has  been  appointed  the  ex- 
clusive agent  for  the  United  States  of  the  Societe  Anonyme  In- 
dusfrielle  des  Etablissements  Arbel,  Rive-de  Gier  (Loire),  Prance. 
This  company  is  probably  the  best  known  manufacturer  in  Europp 


of  wrought  iron  forged  centre.s  for  all  kinds  of  wheels,  making  a 
specialty  of  thi.s  business.  Mr.  Hazelton  has  opened  offices  in  the 
Havemeyer  Building,  New  York  City.  The  wrought  iron  forged 
centres  of  the  Arbel  manufacture  are  especially  adapted  to  cable 
and  electric  service,  and  are  sold  with  a  five  years'  giiarantee. 
These  centres  are  used  almost  exclusively  in  France  and  many 
othf-r  Eiiropf-an  countries.  Since  Mr.  Hazelton  resigned  from  the 
Short  Electric  Railway  Company,  last  summfT,  he  has.  In  ad- 
dition to  devoting  much  time  to  several  railway  projects  In  which 
he  is  interested,  been  negotiating  with  several  large  manufact- 
urers to  represent  the.m  In  the  East.  He  will  continue  in  the 
contracting  for  and  building  of  street  railways  complete.  In  which 
line  he  is  well  known,  and  has  had  a  long  long  practical  experience. 


aOxx$mc00  tlottic. 


BATTERY  CUT-OUT,"  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  Its  use.  Elec- 
tric Supply  Company,  of  10.^  South  Warren  street,  Syracuse,  N.  Y. 
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U.    S.    PATENTS   ISSUED   JAN.    9,    1894. 
(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,   New  York.) 

512,316.  ELECTRIC  VALVE  CONTROLLER;  C.  E.  Ongley,  New 
York.  Application  filed  Dec.  18,  1890.  The  combination,  with  a 
cylinder  and  piston,  or  a  similar  motor,  and  pipes  leading  to 
opposite  sides  of  the  piston,  of  an  apparatus  for  controlling  the 
pipes,  consisting  of  a  cylinder  having  a  single  valve  seat,  a 
valve  therefor,  an  arinature  connected  to  the  valve,  a  magnet  in 
operative  relation  to  the  armature,  a  waste  pipe  and  a  slide  valve 
in  the  waste  pipe  common  to  both  valve  mechanisms  and  moved 
by  water  pressure. 

512,320.  ELECTRIC  INCANDESCENT  LAMP;  John  Peil  and  C:n  1 
K.  MacFadden,  Chicago,  111.  Application  filed  April  18,  1893.  In 
electric  incandescent  lamps  the  combination  with  a  glass  bulb 
of  a  metallic  cap,  a  fusible  metallic  seal,  and  inleading  metallic 
wires  provided  with  a  vitreous  coating  inserted  through  the  seal. 

512,327.  ELECTRICALLY  PROPELLED  VEHICLE;  James  Harris 
Rogers  and  Willard  Fracker,  Washington,  D.  C.  Application 
filed  Jan.  31,  1893.  In  combination  with  a  frame  provided  with  a 
hook  by  which  it  is  adapted  to  be  detachably  connected  at  its 
front  end  to  the  front  wheels  of  a  vehicle,  the  battery  carried 
thereby,  the  wheels  at  the  rear  end  of  the  frame,  and  the  motor 
geared  to  the  wheels. 

512,331.  ELECTRIC  CUT-OUT;  Albert  P.  Seymour,  Syracuse,  N.  Y. 
Application  filed  Nov.  18,  1892.  In  an  electric  cut-out,  the  com- 
bination of  fiat  line  and  fuse  clamp  plates  projecting  beyond  sup- 
porting shoulders  or  offsets  on  the  base  and  cover  respectively, 
whereby  they  may  be  hooked  together,  and  screws  tapped  into 
the  clamps  on  the  cover  from  the  exterior  thereof. 

512,340.  COIL  FOR  ELECTROMAGNETS;  Nikola,  Tesla,  New 
York,  N.  Y.  Application  filed  July  7,  1893.  A  coil  composed  of 
contiguous    or    adjacent    insulated    conductors    electrically    con- 


NO.     512,340.— COIL     FOR     ELECTROMAGNETS. 

nected  in  series  and  having  a  potential  difference  of  such  value  as 
to  give  to  the  coil  as  a  whole  a  capacity  sufficient  to  neutralize 
its  self-induction.      See  illustration. 

612,373.  TROLLEY  CUT-OUT:  ]VU:lanchton  Hanford,  Maiden.  Mass. 
Application  filed  Sept.  22,  1893.  In  combination  with  a  suitable 
hanger,  and  two  bolts  segmental  in  cross-section,  two  oppositely 
disposed  rocker-plates  formed  with  hooks  at  one  end  and  tubular 
arms  at  the  opposite  ends,  said  hooks  to  engage  said  bolts,  and 
two  independent  lengths  of  trolley  wire  electrically  united  and 
affixed  at  their  extremities  to  the  plates. 

512,378.    TIME  AND  DATING  STAMP;  W.  C.  Jewell,  Indianapolis, 


Ind.  Application  filed  Jul>  11,  1891.  This  consists  of  a  device  for 
conjunctively  operating  the  hour,  meridian  and  minute  wheels. 
comprising  a  bent  lever  fulcrumed  within  the  minute  wheel, 
lever  mechanism  acting  on  the  bent  lever,  whereby  the  latter  is 
caused  to  periodically  engage  the  adjacent  wheel,  and  rigid 
connections  between  the  hour  and  meridian  wheels. 

512,386.  ELECTROMAGNET;  Frank  R.  McEerty,  Downer's  Grove. 
Application  filed  May  16,  1893.  The  combination  with  a  tubular 
magnet  of  radical  arms  of  magnetic  material  connecting  the  core 
with  the  shell  of  the  magnet,  and  a  mass  of  conducting  meial 
surrounding  the  arm. 

512,395.  PRODUCING  ILLUMINATING  LETTERS;  James  Han  is 
Rogers,  Washington,  D.  C.  Application  filed  Feb.  28,  1893.  As  a 
means  for  producing  a  predetermined  illuminated  design,  the 
combination  with  a  group  or  bank  of  electric  lamps,  composed 
of  a  number  of  independent  sections,  arranged  in  separated  and 
independent  lines,  each  section  with  an  independent  wire,  ic- 
which  each  light  in  the  section  is  connected  by  a  short  wire,  a 
source  of  electric  energy  having  one  of  its  poles  connected  elec- 
trically with  all  of  said  lamps,  a  pivoted  circuit  making  and 
breaking  device  provided  with  contact  points  and  electrically 
connected  with  each  section,  and  electrical  connections  between 
all  of  such  devices  and  the  other  pole  of  the  source  of  energy-. 

512,397.  SPARK  REGULATOR  FOR  DYNAMO-ELECTRIC  MA- 
CHINES; Charles  E.  Scribner,  Chicago,  111.  Application  filed 
June  1,  1889.  The  method  of  preventing  sparking,  which  con- 
sists in  maintaining,  under  given  conditions,  a  practically  c>.u- 
stant  field  for  the  short  circuited  coil,  the  strength  of  said  field 
being  adjusted  to  build  up  a  current  in  the  short  circuit  coils 
which  shall  be  i.ractically  equal  to  the  current  in  the  current 
producing  coils,  iiito  the  circuit  of  which  said  short  circuited  coils 
are  introduced  in  the  rotation  of  the  armature. 

512.398.  APPARATUS  FOR  TELEPHONE  SWITCHBOARDS; 
Charles  E.  Scribner,  Chicago,  111.  Application  filed  April  26. 
1893.  This  consists  of  a  switch  lever,  actuated  by  the  pressure 
of  a  connecting  plug  in  its  socket,  a  catch  engaging  the  switch 
lever  to  retain  it  in  one  of  its  positions,  and  means  for  acf.jutin;;^ 
the  catch  to  release  the  switch  lever. 

512.399.  APPARATUS  FOR  TELEPHONE  SWITCHBOARDS; 
Charles  E.  Scribner,  Chicago,  111.  Application  filed  April  26,  1^03. 
The  combination  with  two  connecting  plugs  of  continuous  con- 
ductors connecting  the  like  parts  of  the  two  p'ugs  together,  a 
self-restoring  annunciator  having  its  operating  coil  connecl-id 
with  the  plug  circuit,  a  generator  of  signaling  current,  a  key  for 
connecting  the  same  with  the  plug  circuit,  the  restorinif  or  re- 
taining coil  of  the  self-restoring  annunciator  being  nicludejl  in 
the  normally  open  circuit  of  the  generator. 

512.400.  AMERICAN  DISTRICT  ELECTRIC  SIGN.\L  APPA- 
RATUS; Charles  E.  Scribner,  Chicago,  111.  Application  liled  Dec. 
27,  1886.  The  combination  with  the  carrying  shaft  of  the  spring 
rigidly  connected  therewith  and  provided  with  a  roller  at  its 
free  end,  and  an  engagement  wheel  mounted  loosely  upon  said 
shaft;  whereby,  while  the  shaft  is  turning,  the  engagement  wheel 
is  .arried  by  the  roller. 

512.401.  DUPLEX  ARC  LAMP;  Charles  E.  Scribner,  Chicago,  111. 
Applioation  filed  May  1,  1891.  In  a  duplex  arc  lamp,  the  com- 
bination of  a  single  carbon  arc  lamp  whose  carbons  rest  in  con- 
tact when  the  lamp  is  idle,  connected  to  supply  mains,  ot  a  sec- 
ond arc  lamp  provided  with  mechanism  adapted  to  maintain  the 
carbons  separated  when  the  lamp  is  idle,  and  with  an  electro- 
magnet in  shunt  of  the  carbons  of  huh  lamps,  which  acts  upon 
the  said  mechanism  to  cause  the  approach  of  the  carbons  toward 
each  other  when  sufficient  current  passes  through  the  electro- 
magnet. 

512,413.  TELEPHONE  CALL  RECORDER;  William  B.  Thomson, 
Chicago,  111.    Application  filed  June  28,  1S93.    A  telephone  wire, 
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two  traniimlttinc;  mechanUiinii  connected  with  its  opposite  *rnds 
and  two  r^fcordlng  rn  iS  also  f  •    '    -    •'    the  opposite 

emJ8  of  the  rec^jr'ilnt'  a  gal-.  •-  adap'ed  to 

be  oitcllUtted  In  fit'  the  jju.  it 

It.    two    electric    cj.     .      .  "g    the    •  ^  - 

lively,  and  each  adapu-d  to  be  closed  by  the  oscillation  of  the 
needle  in  the  profxT  ' •  n  and  two  galvanometer  colla  en- 
circling the  n<-<-dl«-«,  i-  \y,  and  each  formed  with  a  break 
adapted  to  n-r.  ua  long  aa  t.'  idlng  trans- 
mitter lit  not  1  ■■•.  but  to  he  '  ,  .1  the  trans- 
mitter begins  to  operate. 

012,422.     I'Hi:  TKhKOlCAl'li,  i.iiuj  A.  V>  _-,  New  York, 

N.    y.     Aim-  »l«'d    May    12,   Ih'Ji.     The  illon    with  a 

driving  gear  <jI  an  «'l«?ctrlc  motor  having  a  rulaiuig  armatun- 
connected  with  and  ^idapted  to  operate  the  gear  in  a  direction 
reverse  to  the  normal. 

.,12,424.  ALTI:KNATIN<J  current  DYNAMO;  James  J.  Wood. 
Korl  Wayn«-.  In'l  ,A  ppllratlon  llle<l  June  23.  1S93.  In  a  dynamo 
a  brush  h'/:  1  f<»i  huldlng  two  brushes  landc-m.  consist- 
ing of  a  do- -  piece  formed  at  its  middle  with  a  boss  for 

re<;elvlng  the  supporting  stud,  and  two  sockets  for  the  resjjectlve 
bruMhi-M  on  opi'  '  les  of  said  Ixiss  extended  at  such  an  angle 

<ofi\  •iKlftK'  '"V.  tips  of  the  brushes  as  to  bring  the  latter 

«rl<»H<'ly  '    i«>  •-ui'h  other. 

'.12.42.',.     <•  -TIUN      HKTWKKN     SKPAKATELY     EXCITKO 

DV.N'AMOK  AND  THKIR  KXCITKKS;  James  J.  Wood,  Fort 
Wayne,  Ind.  Appll<-atlon  filed  Oct.  17,  1893.  The  combination 
with  u  Hi-paralely  exelted  clvnamo  having  an  adjustably  mounted 
of  an  exciter  for  tably  mounted  on  a 

I  '•  baae,  and  a  rigid  <  u  the  surface  of  said 

Nrparately  exdled  dynamo  and  the  movable  base  of  said  ex- 
••lier,  whereby  the  latter  follows  the  movements  of  the  former 
and  the  tension  of  the  driving  belt  between  the  two  is  preserved. 

r.I2.444.  CUJhKp  CONDl'IT  RAILWAY;  Charles  J.  Klntner,  New 
York,  N.  Y.  Application  filed  June  22,  1893.  In  an  electric  rail- 
way system  a  series  of  removable  pivoted  switching  boxes  car- 
ii«-i|  ejii-li   by  ii   Hluifi  "   ■!   in   the  sides  of  the  conduit,  and 

iMiM-hanli-ally  a<  tuai'-'l  .iiig  devices  Inclosed  wholly  In  said 

iMtXes. 

.',12.448.  SOCKKT  KOll  INCANDESCENT  LAMPS;  Thomas  L. 
I'fa.T,  Jr.,  Pittsburg.  Pa.  Application  llled  Feb.  13,  1893.  In  com- 
binnllon  with  a  bulb  holder  for  an  Incandescent  lamp  having  one 
or  more  oiM-nlngx  In  the  side  of  the  case  thereof,  binding  screws 
with  whl<h  the  (hiiiKe.!  wires  ••ngage,  and  spring  contact  pieces 
connected  t<»  the  respective  binding  screws,  and  a  branch  fitting 
«»r  plug  having  one  or  more  proJe<'ilng  pieces  containing  spring 
contact  iMilntM  lulapted  to  engage  with  the  spring  contact  pieces 
•>f   the   bulb   h«.|.|i.|. 

.M2.4r,4.  TI.Mi:  l.NMI.'AToU  ATT.\< 'H  .M  i:.\T  I'Oll  TKLKPlinNKS; 
Charles  Stever,  San  Jose,  Cal.  Application  llled  March  24,  I.S'.Kt. 
In  A  time  Indicator  the  combination  of  a  movement  having  an 
arbor,  a  wheel  thereon  ha\inK  notches  In  Its  i>erlphery.  an  Inde- 
pi-iidxntlv  ttiriiubli-  He»cmiiit   pl(«i«'  In  connection  with  said  wh''i-I 

•  It    til   '  lie  or  niore  of  the  nolclios 

'  if  hamiii  iiig  a  stem  or  shank  resting 

ufMin  and  nclualed  by  said  notched  whe<>l.  tn  deliver  successive 
strokes. 

.'.12.464.  INCANDRSCKNT  LAMP;  Augustus  c.  Carey.  JmUo  Pleas- 
Miit.   .Muss.     Ai  II  flb'd   .March   :  In  an  Incamb-scent 

lump,   a   glolx-.  .,    having  a    tin  ■  n{i   pi-rivl<led   with   a 

la|M>ring  b<tre,  cnmbln'>d  with  an  Illuminating  tube  having  a 
Hlop{M>r  ■    '•-■  '  -'1  to  Im»  lilted  to  such  Imre. 

:.I2.473.     }^  iiARY   HATTIIRY;   V.  K.   Irving.   Now  York.   N.  Y. 

Application  MIed  H<.pt  1.1.  |HJ»2.  This  comprises  a  gauze  pliile 
ro|do<l  to  form  |M>cket<t.  the  txirous  cups  within  the  fxK^kets  nnd 
bln<llng  rcMls  surrounding  the  gause  elements  In  a  group. 

ril2.481.     ELKCTUIC   All"'    I  —ith.    neijiti.    <;erinHny. 

Ai.i.ll.  ution    flleil    March    _-.     .  i...      comprises    a    series    of 

i»s  arrang<Ml  around  a  common  centre  and  adapted  to  !•• 

F'.iii.i  •■    ir  axis,  a   <  "    '  "   "  f.ir  supplyiiiK 

Ihn     f\'  irrent     ind  .tltlen     to     the 

M  <TRIC   ARC   LA.MP;   R.   Nioworth.    Berlin.   Uermany 

Appllratlnn  niiHl  <vt.  24,  IW.l,  This  c<imprlspfl  a  series  of  e|e«-- 
immIos  arranged  nrou.id  n  *  '  '.lying 

the  rleotriHlrs   In    piilrn   sir  n   ..p. 


I".     DEPOLARIZER  FOR  VOT  T  -■ '  •  f-ELT^;  O.  ni-wett.  New 


York.  N.  Y.     Appllcntlon  nir«<l  Ai 
fa.  I 
iilti  1 

of  R  dry  powder 
r.ia.RU.    r-  ••  -  t'.oi.i    i 

rison.  1  "".  In 

of  ninftiitnctiii '  :   of  n   t 

form  n  ci»ntlnii    ., to  l>e<-. 

ronn«»ctlng  th«  bundles  togrther. 
rdS.MR      ELECTRIC    '  nLLKiTViR;   E    M 

Hoynton.   West    N.  n   filed   Oct.    12.    1893 

In   an   electrically   propelled   bicycle  car.   the  combination   with 


i.^l      An  article  of  fnniiM- 


r,,<     \\      M.r- 

Ati   :itlt<-|e 

of  bundles  built  up  to 

ve.  and  conducting  rtwis 


the  guide  wheels  of  current  collectors  gruided  and  carried  by  the 
frame  work  of  the  wheels. 

512.567.  BATTERY;  W.  M.  Stine,  Athens,  O.  Application  filed  July 
21,  189L  In  a  storage  battery,  an  alkaline  electroljte  formed  of  a 
mixture  of  sodium  hydrate,  sodium  zincate,  sodium  chloride  and 
sodium  chlorate,  the  whole  in  aqueous  solution. 

512,603.  ELECTRICAL  TRANSFORMER  OR  CONVERTER;  C.  L. 
CofHn,  Detroit,  Mich.  Application  filed  Dec.  11,  1891.  In  a  trans- 
former or  converter  a  secondary  formed  of  perforated  metal. 

5I2.6<>4.  APPARATUS  FOR  ELECTRICALLY  WELDINli 
METAL;  C.  L.  Coffin,  Detroit.  Mich.  Application  filed  March  9. 
IK*'..  The  combination  of  means  for  connecting  the  metal  to  a 
source  of  electricity,  an  extraneous  conductor  connected  to  the 
other  terminal  of  the  source  of  electricity,  two  extraneous  con- 
ductors and  means  for  maintaining  an  electric  arc  between  the 
electrodes  within  the  field  of  force  of  a  magnet. 

512,612.  DEVICE  FOR  iiU>WINO  OUT  SPARKS  ON  COMMUTA- 
TORS OF  DYNAMOS;  H.  W.  Hanahan,  Winnsborough,  S.  C. 
Application  filed  March  28.  1893.  This  comprises  a  commutator 
having  radial  slots  and  longitudinal  passages  exten^-l  nearly 
through  the  commutator  at  the  bottom  of  the  slots  and  com- 
municating therewith,  and  a  stationary  air  chamber  surrounding 
the  armature  shaft,  of  an  adjustable  non-rotary  disc  located  In 
the  air  chamber  at  one  end  of  the  commutator  and  provided  with 
apertures  that  are  adapted  to  register  at  intervals  with  the 
I'jngliudinal  passages  of  the  commutator  and  through  which 
air  will  pass  from  the  air  chamber  to  the  slots  of  the  commuta- 
tor to  prevent  sparking. 

512,614.  fiLECTRIC  SWITCH;  J.  L.  Hinds.  Syracuse,  N.  Y.  Ap- 
plication filed  May  16,  1892.  This  comprises  a  base  plate  provided 
with  a  pair  of  terminals,  a  lever  having  contact  faces  adapted  to 
engage  the  terminals,  supports  hinged  to  the  lever  and  push 
buttons  removably  mounted  on  the  supports. 

612.637.  INCANDESCENT  ELECTRIC  LAMP;  J.  W.  Turnbull, 
Pascagoula,  Miss.  Application  filed  May  2,  1893.  The  combina- 
tion with  a  bulb  of  a  separable  tube,  open  at  both  ends.  In- 
serted therein  and  forming  therewith  a  vacuum  chamber. 

.'•12,656.  RELAY;  F.  M.  Locke.  Victor,  N.  Y.  Application  filed 
June  19,  1891.  The  method  of  overcoming  the  effect  of  residual 
magnetism  upon  the  armature  of  electromagnets,  consisting  In 
maintaining  frf»m  one  magnet  pole  through  the  receding  arma- 
ture to  the  other  magnet  pole    a  magnetic  circuit. 

512.667.  DOUBLE  CARBON  ARC  LAMP;  C.  E.  Scribner,  Chicago. 
III.  Application  filed  April  16,  1892.  The  combination  of  a  yoke 
and  two  symmetrical  clutch  mechanisms  for  the  different  rods,  a 
retaining  magnet  and  Its  pivoted  armature  lever  adapted  to  sup- 
port one  oi-  the  other  of  the  met-hanisms  to  relieve  the  yoke  of 
the  weight  thereof,  and  a  cut-out,  one  of  the  contacts  thereof 
being  carried  on  the  same  lever  with  the  yoke. 

512.672.  FIRE  ALARM  ATTACHMENT;  C.  E.  Egan,  Chicago.  III. 
Application  filed  May  27,  1893.  The  conjblnatlon  of  a  chamberetl 
block,  a  disc  In  the  chamber,  a  cross-bar  with  an  adjustable 
screw  in  position  to  bear  against  the  disc  when  heated,  and  u 
push  button  and  housing  for  the  same  removably  secured  to  the 
block. 


U.  S.  PATENTS  EXPIRED  JAN.  2.  1894. 
lsr..S4I.  MULTIPLE  CIRCUIT  CLOSERS  FOR  ELECTRIC  CIR- 
«M'1TS;  J.  H.  Strledlnger,  New  York,  and  A.  Doorfllnger,  Brook- 
lyn. N.  Y.  This  <-omprlses  an  Independent  actuating  circuit 
having  a  suspending  device  and  a  circuit  closing  plate,  all  ar- 
ranged so  that  by  chasing  the  acttintlnj:  circuit  the  main  cir- 
cuit   will    also   be   closet]. 

U.    S.    PATENTS    EXPIRED    JAN.    9,    18M. 

1S6.1IIV  AUTOMATIC  ELECTRIC  TELEC.RAPHS;  R.  K.  Boyle. 
New  York,  N.  Y.  This  comprises  a  local  battery,  two  alter- 
nately cliargiMl  IndurMion  colls,  whereby  a  series  of  waves  of 
el.Mtriclly  of  the  same  kind  are  sent  over  the  wire. 

U.   8.    PATENTS    EXPIRED   JAN.    16.    1S94. 

1S6.215.     PRINTINC,    TELEC.RAPH     TRANSMITTERS;  G.    M. 

Phelps.  BrtHiklyn.  N.  Y.  This  comprises  mllern,  a  lever,  hook, 
revf>lvlng  finger,  crank,  clr^nilt  rocker,  and  connections  to  the 
distnnt    I  iph    Instrument. 

1K6.234.     K,  \UT1C  DENTAL  PLUGOERS;    J.  E.  Dex- 

ter. New  York.  N.  Y.  The  combination  of  a  spring  yoke,  vi- 
brator and  spring  contact  piece. 

lK«..rw.  At^n'STir  ELECTRIC  TELEGRAPHS;  T.  A.  Bdlson, 
Menio  Psrk.  N.  J.  The  combination  with  a  receiving  magnet  of 
a   conclenser   in   a    shunt    nmund   s»ich    magtiet. 

|S6,^40  ELECTRO-HARMONIC  TELEGRAPHS:  E.  Gray,  Chi- 
cago. III.  This  consists  In  working  a  closed  circuit  with  a  con- 
llntious  current  from  a  main  battery,  portion  of  the  whole  of 
«tii.h  curro.its  are  thrown  Into  vibration  nt   will   by  the  trans- 

tiiil  lers. 

li.6,.%.'».%  UNDF.RGROUND  TELEGRAPH  LINES;  W.  Mackintosh. 
New  York.  N.  Y.  The  combination  with  blocks  of  Incased  con- 
duits, of  split  nnd  lapped  cement  tubes,  also  made  solid  in  a 
c«»ment  1  ■     •     ^         •  ■  ^  remi~>'  ■  k. 

lR«..t'i6     U  ;\PH1  kintosh. 

New  York.  N  Y.  For  the  puri^^se  of  looping  cable  In  branch 
ofncos.  an  emlxHlded  conduit,  severed  at  two  points,  and  loi^ping 
pipes,  combined  with  the  disjointed  ends  thereof. 
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GENERAL   ELECTRIC   PATENT    LITIGATION. 

An  unassailable  patent  seems  to  be  about  as  uncertain  as 
a  "  straight  tip  "  at  the  races.  Of  this  the  experience  o£  the 
General  Electric  Company,  in  its  efforts  to  sustain  the  Edi- 
son lamp  patent,  is  the  latest  instance.  Oi  course  the  mis- 
take of  the  company  was  in  not  being  satisfied  with  a  fair 
roy?lty  from  the  other  lamp  manufacturers  under  the  first 
decision  which  it  secured,  which  doubtless  could  have  been 
secured  in  response  to  a  fair  proposition.  The  General  Elec- 
tric Company  apparently  expected  a  vastly  greater  return  by 
taking  advantage  to  the  full  of  its  m.onopoly,  but  in  deciding 
to  pursue  this  policy,  which  it  must  now  see  was  unwise,  it 
neglected  to  take  into  consideration  the  bitter  animosities 
that  would  be  aroused  and  the  ceaseless  litigation  that  would 
ensue.  As  a  matter  of  fact,  it  has  distributed  among  the  dis- 
ciples of  Coke  and  Blackstone  a  sum  of  money  that  would 
have  enabled  it,  even  in  these  depressed  times,  to  have  con- 
tinued paying  good  dividends  on  its  stocks,  while  the  result 
of  the  litigation  up  to  the  present  time  must  be  thoroughly 
discouraging  to  the  company.  Its  best  friends,  including 
many  of  its  stockholders,  would  be  glad  if,  profiting  by  the 
lesson  learned,  it  would  follow  the  example  of  the  young 
German  Emperor  and  inau*^urate  a  period  of  reconciliation 
and  fraternal  good  feeling  by  ofifering  to  come  to  a  reasonable 
agreement  in  regard  to  its  "  feeder  and  main  "  and  other 
patents  now  in  litigation,  instead  of  continuing  to  further 
arouse  the  intensely  combative  feeling  from  which  it  has  ex- 
perienced such  disastrous  results  in  the  lamp  cases. 


THE    BUCKEYE   LAMP   CASE. 

It  was  little  thought  when  the  Goebel  defense  in  the  Edi- 
son lamp  litigation  was  offered  that  still  a  greater  surprise 
was  in  store,  but  the  recent  decision  of  Judge  Ricks  at  Cleve- 
land may  in  some  respects  be  considered  even  more  sensa- 
tional tiian  that  most  startling  episode.  As  will  be  seen 
in  another  column,  as  far  as  the  Buckeye  Electric  Coni- 
pany  is  concerned,  the  Edison  lamp  patent  has  been  declared 
void  through  the  extraordinary  mistake  of  an  Edison  at- 
torney in  endorsing  a  wrong  date  on  the  Edison  lamp  patent. 
The  decision,  it  will  be  noted,  is  only  made  to  specifically 
apply  to  cases  in  which  the  alleged  infringer  can  demonstrate 
that  he  invested  capital  upon  a  belief  derived  from  the  en- 
dorsement referred  t^  >  that  the  Edison  patent  would  expire  on 
Nov.  10,  1893,  so  that  its  terms  does  not  apply  to  any  one 
who  embarked  in  the  business  subsequent  to  March  18,  1893, 
when  the  endorsement  was  cancelled.  Its  effect  also  is  only 
confined,  of  course,  to  those  within  the  jurisdiction  of  the 
court  which  made  the  decision,  although  it  is  quite  probable 
that  the  same  point  will  be  soon  brought  before  other  courts. 
The  court  considers  several  interesting  points  in  its  opinion. 
It  decides  that  the  dedication  of  a  patent  to  the  public,  if 
legal  at  the  time,  is  absolute  whether  the  patent  has  yet 
years  to  run,  and  cannot  be  revoked  at  a  subsequent  date 
nreviouf  to  the  expiration  of  the  patent.  It  is  also  decided 
that  the  complainant  must  abide  by  the  date  endorsed  by  it 
on  the  patent,  even  if  the  endorsement  were  not  necessan,- 
and  the  date  one  that  the  courts  have  determined  has  no 
bearing  on  the  life  of  the  patent,  and  that  it  was  not  incum- 
bent on  the  defendant  to  make  inquirs-  in  face  of  this  definite 
endorsement  bv  the  complainant.  It  will  also  be  noted  that 
referring  to  the  view  that  the  patent  was  absolutely  aban- 
doned by  the  endorsement  referred  to,  several  opinions  are 
quoted,  which  the  court  states  seem  to  exactly  meet  the  case. 
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INSTiTU'Il:;   liLl:,CT10NS. 

The  friendij  of  ilic  Amcricau  liidtitutc  of  Licctrical  Hiigi 
iiecrij  are  doubllesi  glad  to  learii  from  the  report,  at  the  last 
monthly  meeting,  ol  the  Committee  on  Revision  ol  Llection 
Kules  that  an  attempt  \sill  be  made  at  tiie  next  meeting  to 
secure  the  adoption  of  such  measures  as  will  prevent  a  re- 
currence of  the  equivocal  methods  employed  at  the  last  an- 
nual election.  The  report  recommends  that  balloting  en- 
velopes emanating  from  other  sources  than  the  secretary's 
oftice  sliall  be  marked  "  unofiicial,'  and  tliat  the  number  of 
votes  in  nominations  shall  be  placed  opposite  tlie  name  of 
each  candidate  on  the  "  general  proposal  list."  The  recom- 
mendations might  ha\e  gone  further  and  prohibited  the  use 
ol  the  official  head  of  the  institute  on  unotlicial  communica- 
tions, the  duplication,  typographical  and  otherwise,  of  official 
envelopes,  and  required  that  unofficial  return  ballot  enve- 
lopes should  conform  to  the  institute  rule  in  regard  to  being 
<hstributed  unstamped.  While  it  is  not  probable  that  any  of 
these  devices  will  again  be  adopted,  yet  the  future  prosperity 
of  the  institute  demands  that  thorough  checks  shall  be 
placed  again.st  any  possible  attempt  to  again  introduce  Tam- 
many election  tactics,  such  as  were  employed  last  year.  The 
aggravating  thing  about  such  underground  methods  is  that 
any  mention  of  them  is  likely  to  be  construed  into  rejections 
against  some  of  the  m<jst  highly  esteemed  members  of  the 
body  from  the  unfortunate  use  of  their  names  by  the  engi- 
neers of  the  movement,  through  which  they  are  as  much 
victims  in  this  sense  as  those  directly  aflfected  are  in  another. 
The  action  of  the  institute  on  the  report  referred  to  will  be 
watcheil  with  unusual  interest,  as  its  defeat  could  be  justifi- 
ably construed  into  an  indication  that  the  party  responsible 
for  the  rejection  had  no  desire  to  be  thus  held  in  check. 


WHAT    RIGHTS    HAVE   INVENTORS  7 

In  his  recent  incandescent  lamp  decision  Judge  Ricks 
(|U(jtes  with  approval  from  an  authority  on  patent  law  a  state- 
ment U>  the  effect  that  the  patent  privilege  is  not  a  mere  re- 
ward bestowed  upon  tlie  inventor  lor  past  services — the  pa\- 
Dient  of  a  debt  of  gratitude  tov.ard  one  who  has  already  con- 
ferred a  benefit  up<jn  the  state;  that  it  is  also  a  purchase  by 
the  gijvcrnment,  acting  on  behalf  of  tlie  whole  people,  of 
some  new  art  or  instrument  capable  of  beneficial  use,  for 
which  it  recompenses  the  inventor  by  securing  to  him  for 
a  liiiic  its  sole  enjoyment;  and  when,  without  this  recom- 
pense, it  has  obtained  the  invention  through  his  voluntary 
act,  so  far  from  recognizing  him  as  entitled  to  remunera- 
tion, it  unlusitatingly  appropriates  the  invention  to  itscif, 
whatever  loss  and  dilficulty  may  result  t<»  an  inventor.  This 
is  but  in  hue  with  the  entire  course  of  patent  decisions  in  re- 
cent years,  which  brings  up  the  (|uestion  if,  under  the  in- 
inmu-rable  rules  of  law  that  have  groun  up  limiting  inven 
liTs"  rights,  even  the  most  meritorious  jjatentee,  except 
under  exciedingi)  fortunate  and  unusual  circumstances,  can 
be  assured  the  property  in  his  invention  evidently  intended 
l>\  the  founders  of  our  patent  sysfcni.  Doubtless  all  of  the 
co\uuless  legal  points  that  can  now  he  marshalled  against  a 
patent  with  a  view  to  having  it  rUclared  invalid,  however 
equitable  a  character  it  may  have,  date  their  origin  from  at- 
tempts to  take  ailvantage  of  the  patent  system  to  establish 
unwarranted  monopolies.  In  other  words,  the  h<»nesi  pat- 
entee in  his  strucglci  to  secure  the  benefit  of  his  inventi«»n. 
and  to  protect  it  from  those  who  would  rob  him  of  his  profit, 
i.-i  harassed  and  perhaps  uiuione  thnnigh  legal  technicalities 
whose  cause  of  existence  lies  in  the  very  element  he  is  fighting. 
This  is  on  the  supposition,  of  course,  that  he  has  been  suc- 
cessful ill  iMiiding  his  invention  through  the  technicalities  of 
the  l'al«'iil  (  Mfice.  but  even  here  he  is  not  on  sure  ground.  The 
manner  in  which  the  Uerliner  patent  was  kept  in  the  Patent 
(  )nice  for  f«»iirteen  years,  thus  prolonging  its  life  to  that  ex- 
tent and  stilling  all  indepeii<lent  invention  in  that  line  in  the 
meantime,  is  far  from  reassuring.     F.ven  if  an  invention  is 


once  safely  granted  and  amply  able  to  run  the  gauntlet  of 
legal  technicalities  in  tlie  courts,  the  expense  of  establishing 
its  ability  to  do  this  would  ordinarily  be  so  great  as  to  either 
not  be  justified  by  the  probable  profit  to  be  derived, 
or,  what  is  more  often  the  case,  beyond  any  means  tiiat 
the  inventor,  who  is  seldom  capable  as  a  financier,  may  be 
able  to  enlist  It  is  not  too  much  to  say  that  our  patent  sys- 
tem at  present  is  in  a  most  unsatisfactory  and  even  chaotic 
state,  and  that  probably  no  other  branch  of  Federal  ad- 
ministration and  law  so  sadly  needs  a  thorough  over- 
hauling. Involved,  as  at  present,  in  a  maze  of  techni- 
calities, with  limitations  applied  at  every  turn  and  ex- 
pensive legal  processes  necessary  at  every  step,  the  pro- 
tection promised  an  invention  is  in  effect  a  mere  pretence, 
and  an  inventor  but  little  more  than  a  subject  for  legal 
fleecing. 


The   Bucke>e  L^np   Case. 


(Jn  Tuesday,  Jan.  2^,  Judge  Ricks,  of  the  United  States 
Circuit  Court,  oi  Uhio,  rendered  a  decision,  abstracted  below, 
dissolving  tlie  injunction  against  tlie  Buckeye  Electric  Com- 
l^aii)  previously  granted  to  tlie  General  Electric  Company. 

bubsequeiit  to  the  decision  Judge  Ricks  stated  to  a  re- 
porter that  he  cannot  say  how  far  the  logic  of  his  decision 
will  be  applied  to  companies  which  did  not  take  advantage  of 
tile  voluntary  limitation  of  tlie  Edison  patent  before  it  was 
revoked.  He  had  received  notice  tliat  appUcation  would  at 
once  be  made  by  the  Universal  Electric  Company  of  Cleve- 
land, a  company  which  did  not  take  such  action  as  the  Buck- 
eye company  did,  to  dissolve  the  injunction  against  tlieiii, 
and  tlie  decision  in  that  case  will  settle  tlie  question  as  to 
whether  the  Edison  patent  has,  in  fact,  fully  expired.  He 
finally  stated  that  the  logic  of  the  case  seems  to  be  tliat  tlie 
patent  has  expired,  and  ail  companies  are  at  liberty  to  manu- 
lacture  the  incandescent  electric  lamp. 

Mr.  i".  P.  Fish,  counsel  of  the  General  Electric  Company, 
stated  that  in  1883  the  General  Electric  Company,  acting 
under  a  mistake,  and  believing  that  the  patent  might  possibly 
be  invalid  unless  there  was  some  reference  to  foreign  patents 
on  it,  secured  from  the  Commissioner  of  I'atents  a  certificate 
of  correction  which  was  appended  to  the  patent,  in 
which  they  refered  to  the  foreign  patent  for  tlie 
same  invention,  and  stated  in  substance  that  the  Ameri- 
can patent  was  limited  by  the  foreign  patent,  in  accordance 
with  the  United  States  law.  This  certificate  of  correction 
was  removed  in  the  spring  of  1893.  One  of  the  issues  in  the 
Novak  case,  in  which  the  General  Electric  Company  sought 
an  injunction  restraining  the  use  and  manufacture  of  the  in- 
caiulescenl  lamp,  was  the  validity  of  the  American  patent  in 
connection  with  the  English  patent.  Judge  Shipman  de- 
cided recently  in  that  ca.se  that  the  Jinglish  patent  had  noth- 
ing to  do  with  the  term  of  the  American  patent,  because  it 
was  not,  in  fact,  a  patent  at  all  until  after  the  grant  of  tlie 
.American  patent.  Ju«lge  Rick's  decision,  so  far  as  is  known, 
was  based  upon  the  contention  that  although  the  English 
patent  did  not,  mi  fact,  limit  the  term  of  the  American  patent, 
\ et  the  General  Electric  Company  was  not  allowed  to  say  at 
the  present  time,  as  against  the  Buckeye  company,  and  in 
view  of  the  special  facts  in  their  case,  that  its  patent  did  not 
expire  with  the  English  patent,  because  of  the  fact  that  in 
1883  this  certificate  of  correction  was  put  upon  the  patent 
It  wa,s  also  bascti  upon  the  contentions  that  there  were  special 
reasons  why  the  patent,  even  if  goo<l  against  the  rest  of  the 
world  after  the  expirati<in  of  the  l-'nglish  patent,  was  not  good 
against  the  Buckeye  company.  Counsel  Fish  says  Judge 
Rick's  decision  will  l>e  appealed  from,  and  that  in  any  case 
it  only  refers  to  the  company  in  whose  favor  it  was  rendered, 
on  their  plea  that  it  was  misled  by  the  limitation  referred  to. 
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and  as  a  result  had  largely  increased  its  plant  and  invest-  limitation  was  necessary  to  tlie  validity  of  their  patent,  they 

"^^11^  lixed  tlie  limit  lor  vvliat  seemed  to  them  a  pressing  necessity 

The  statement  of  the  case  recites  the  history  of  the  Edison  and  a  suhicient  consideration,  and  they  unquestionably  had 

patent  and  of  the  Buckeye  Electric  Company,  which  was  or-  tlic  power  to  voluntarily  fix  such  a  limit  whether  the  ir'atent 

ganized  in  February,  1890,  upon  the  supposition  that  the  de-  Uthce  was  authorized  by  law  or  not  to  make  such  an  official 

cision  of  Judge  Bradley  in  the  Sawyer-Man  case  gave  a  right  correction.     That  their  proceedings  were  taken  under  a  mis- 

in  general  to  the  public  to  manufacture  and  sell  incandescent  ^ke  of  law  might  give  them  tlie  right  to  correct  their  error 

lamps,  and  also  that  the  decision  of  the  Deputy  Commis-  by  proper  apphcation  made  within  proper  time,  but  could  not 

sioner  of  Patents  declaring  the  Canadian  Edison  patent  void  artect  their  power  or  right  to  make  such  a  limitation, 

also  terminated  th'e  Edison  patent  in  the  United  States.     In  in  regard  to  die  claim  of  the  complainant  that  the  public 

the  summer  of  1891,  before  the  decision  of  Judge  Wallace  should  have  investigated  the  legal  ertect  of  the  indorsement, 

sustaining  the  Edison  patent,  a  further  search  disclosed  the  the  court  states  that  it  had  the  right  to  accept  the  com- 

indorsement  on  the  Edison  patent  limiting  its  life  to  that  of  plainant's   statement  and   to  act  accordingly.     If  they  had 

the  English  patent,  which  was  dated  Nov.  10,  1879,  in  the  taken  no  action  whatever,  but  had  rehed  upon  their  legal 

indorsement,  thus  making  it  expire  Nov.  10,  1893,  where-  rights  as  they   might  subsequently  be  defined,  the  public 

upon   the   said   company   further  increased   its  investment,  would  then  have  acquired  no  advantage  and  the  defendant 

After  the  decision  of  Judge  Wallace  and  pending  an  appeal  would  have  acted  at  its  own  peril  and  have  had  no  claim  such 

the  factory  continued  to  manufacture  lamps,  and  shortly  there-  as  they  now  assert.     Even  conceding  that  the  act  was  filed 

after  negotiations  were  opened  with  a  view  to  a  sale  or  con-  under  mistaken  advice  as  to  law,  and  only  for  such  action  as 

solidation  of  interest  with  the  owners  of  the  Edison  patent,  the  Patent  Office  might  lawfully  take,  and  that  the  terms  in 

which  negotiations  were  carried  on  to  February,  1893,  dur-  which  said  action  was  invoked  were  such  as  to  put  the  de- 

ing  which  time  the  factory  was  operated  with  the  acquics-  fendant  upon  its  inquir)  as  to  the  law,  it  was  nevertheless  a 

cence  of  the  General  Electric  Company.     These  negotiations  solemn  and  public  act  and  the  complainants  are  bound  by  it. 

having  finally  failed,  the  factory  was  immediately  closed  until  In  regard  to  the  claim  that  the  dedication  was  revoked, 

the  decision  of  Judge  Hallet,  in  the  Columbia  lamp  case,  and  that  the  action  of  the  commissioner  for  correction  was 

when  it  was  reopened  until  Judge  Seamen's  decision  in  the  wholly  void  and  that  the  surrender  of  the  letters  patent  for 

Oconto  lamp  case,  since  when  it  has  been  closed.  correction  was  without  legal  authority  and  of  no  effect,  the 

The  Buckeye  Electric  Company  therefore  claims  that  by  court  states  that  this  is  not  a  controversy  in  which  tlie  au- 

the  voluntary  act  of  the  owner  in  its  indorsement  of  the  date  thority  of  the  complainants  to  surrender  their  patent  for  cor- 

of  Nov.  10,  1879,  ^s  the  date  of  the  English  patent,  it  dedi-  rection  or  the  commissioner's  power  to  make  such  correc- 

cated  and  abandoned  its  patent  to  the  public  after  Nov.  10,  tion  and  to  amend  the  records  of  the  office,  are  involved. 

1893,  when  the  English  patent  expired;  and  that  by  reason  of  The  defendants  contend  that  whether  the  Commissioner 

said  action  the  public  generally,  and  especially  the  defendant,  of  Patents  had  legal  authority  or  not  the  complainants  cer- 

has  made  large  investments  upon  the  faith  of  the  expiration  tainly  had  the  right  and  power  to  limit  the  duration  of  their 

of  said  patent  at  the  date  expressly  selected  by  the  owners  own  patent  and  make  record  of  their  intention  to  abandon  it 

thereof,  and  that  the  latter  are  estopped  to  claim  any  benefits  to  the  public  on  and  after  Nov.  10,  1893,  at  the  expiration  of 

under  said  patent  against  the  defendants  since  Nov.  10,  1893.  their  British  patent.     Having  done  so,  and  the  defendant 

The  complainants,  in  reply,  file  affidavits  in  which  they  ad-  having  in  good  faith  acted  on  said  public  declaration,  it  now 

mit  the  proceedings  relating  to  the  endorsement,  but  declare  contends  that  the  complainants  are  estopped  from  coming 

that  the  said  proceedings  were  taken  under  a  mistake  at  law,  into  court  and  asserting  that  such  conduct  was  a  mistake  as 

and  under  the  advice  of  eminent  counsel,  and  that  the  nee-  to  law^  and  therefore  not  binding  upon  them.     This  involves 

essary  correction  was  subsequently  made.     They  further  deny  the  consideration   of  a  question  as  whether  the  plaintiff's 

that  the  defendant  was  misled  by  the  negotiations  set  forth  by  conduct  was  a  representation  as  to  something  it  proposed 

them,  and  that  they  in  any  way  have  impaired  their  legal  to  do  in  the  future,  and  therefore  subject  to  revocation,  or 

rights  to  insist  upon  a  continuation  of  the  injunction.     They  whether  it  was  an  abandonment  of  an  existing  right.     The 

further  deny  that  the  defendant  was  misled  by  the  Patent  court  quotes  several  opinions  in  favor  of  the  latter  view  and 

Office  proceeding  referred  to,  and  deny  that  they  are  estopped  says   that   the   exact  question   seems   to   be   met   by  these 

by  those  proceedings  to  insist  that  theii  patent  is  in  force  decisions;   conceding,   however,  that  there   is  doubt  as  to 

seventeen  years  from  the  date  of  issue,  Jan.  27,  1880.  whether  these  decisions  are  conclusive  of  the  controversy. 

The  court,  in  considering  if  the  action  of  the  complainants  the  revocation  which  the  complainants  claim  to  have  made  is 
was  an  abandonment  of  some  right  or  a  dedication  to  the  dated  March  18,  1893,  nearly  ten  years  after  their  voluntar>- 
public  of  a  right  conferred,  states  that  the  action  of  the  com-  limitation  of  the  primary  patent.  If  they  were  in  doubt  as 
plainants  is  not  in  all  respects  like  an  abandonment  of  a  to  the  legality  of  the  proceedings  in  tlie  Patent  Oftice,  they 
point  of  an  invention  by  a  failure  to  claim  all  of  it,  or  by  a  should  have  acted  as  soon  as  such  mistake  was  suggested  and 
disclaimer  in  express  words  of  a  part  of  it.  In  this  case  the  not  waited  until  the  public  had  acted  on  their  dedication, 
complainant  did  not  disclaim  or  abandon  anything  that  could  As  to  whether  the  compiainant  acted  in  good  faith  in  re- 
be  immediately  appropriated,  but  it  was  not,  however,  a  gard  to  the  defendant's  limitation  of  the  life  of  their  patent, 
simple  declaration  that  at  the  expiration  of  the  shortest  for-  their  claim  that  the  capital  stock  was  increased  and  the  ca- 
eign  patent  they  would  then  dedicate  to  the  public  the  full  pacity  for  manufacturing  lamps  enlarged  by  reason  of  their 
remainder  of  is  term  of  seventeen  years.  If  its  legal  effect  belief  in  the  said  limitation,  is  both  reasonable  and  natural, 
was  such  a  dedication  to  take  effect  ten  years  in  the  future,  and  it  seems  plain  to  the  court  that  the  complainant  is 
it  would  have  been  a  gift  or  grant  which  was  subject  to  re-  estopped  from  now  claiming  that  its  conduct  did  not  induce 
vocation,  but  the  time  for  which  the  patentee  was  conferred  ;uch  well-defined  belief  as  to  the  limitation  of  its  patent  on 
the  sole  enjoyment  of  the  monopolv  is  just  as  much  the  sub-  :he  defendant's  part.  Without  deciding  how  far  others  not 
ject  of  a  dedication  and  grant  to  the  public  as  a  part  of  an  similarly  situated  had  the  right  to  rely  upon  such  conduct  on 
invention  or  process.  What  the  complainants  asked  for  was  the  part  of  the  complainants,  or  without  passing  upon  the 
a  right  to  limit  a  United  States  patent  so  that  it  would  expire  question  of  how  far  the  public  generally  acquired  rights 
I  with  the  British  patent,  believing  that  the  said  patent  would  under  the  complainant's  proceedings  in  the  Patent  Office,  by 
expire  Nov.  10,  1893,  for  if  they  correctlv  stated  its  date,  it  which  they  limited  the  life  of  their  patent,  it  is  sufficient  to 
would  bv  law  then  expire.     Acting  upon  a  belief  that  this  find,  under  the  motion,  that  tlie  defendant  by  reason  of  the 
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circumstances  particularly  set  forth  in  its  motion,  uiU  rciy  m 
good  faith  upon  ilie  complainant's  conduct,  and  liad  a  riglit 
to  be,  and  was  in  fact,  intiuenccd  thereby. 

The  court  then  considers  its  right  to  dissolve  the  injunc- 
tion now  existing,  and  concludes  that  in  view  of  the  fact  tliat 
it  would  not  liave  allowed  the  injunction  if  the  facts  now  re- 
lied upon  in  support  of  the  motion  to  dissolve  it  had  been 
available  as  a  dcitnse,  it  can,  upon  these  facts,  now  dissolve 
the  injunction.  The  court  concludes  that  as  tlie  case  is  now  pre- 
sented on  the  motion  to  dissolve  one  of  the  two  parties  must 
suffer  loss.  If  the  injunction  is  continued,  the  defendant  is 
wholly  without  remedy.  It  has  shown  tliat  it  was  honestly 
misled  by  complainant's  conduct,  and  in  good  faitli  made  ad- 
ditional investments  upon  the  belief  so  formed.  The  com- 
plainants cannot  complain  if,  for  tliis  reason,  tlie  benefit  of 
the  doubts  expressed  are  given  to  the  defendant  and  tiie  in- 
junction is  dissolved  .  If  the  court  is  m  eiror  as  to  this  con- 
clusion, no  great  harm  can  result  to  the  complainant,  for  if 
such  error  is  established  they  can  recover  for  the  damages 
caused  thereby,  and  their  right  to  contest  as  to  other  in- 
fringers not  able  to  show  such  meritorious  claims  to  estop 
as  defendant  has  established,  can  be  asserted  wiiliout  preju- 
dice from  this  decision. 


Ihc   Americnn    AsAOciatiun   uf   inventors    and    flanufacturers. 


The  third  annual  meeting  of  the  American  Association  of 
Inventors  and  Mamifacturers  was  opened  in  Washington, 
D,  C,  on  Jan.  j6  and  17,  with  an  address  by  President  Gat- 
ling,  showing  the  progress  of  the  association  during  tlie  year 
and  giving  much  valuable  information  to  all  interested  in 
inventions. 

The  Committee  im  Legislation,  oi  wliich  W.  C.  Dodge,  of 
Washington,  is  chairman,  reported  as  to  patent  bills  pending 
in  Congress.  Fourteen  bills  have  already  been  introduced, 
two  of  them  radical  in  character— one  to  change  the  life- 
time of  a  patent  from  seventeen  to  seven  years,  and  the 
other  giving  the  government  the  right  to  cancel  any  patent 
upon  payment  t(i  the  inventor  or  owner  of  not  less  than 
$25,000  nor  more  than  $100,000.  The  association  opposes 
these  bills,  and  their  passage  is  not  probable. 

House  bill  No.  5,014  contains  some  amendments  to  the 
patent  law  |»rcparccl  by  the  association,  the  important  sec- 
tions of  which  are  as  follows: 

No  pcrnun  ahall  bo  debarred  from  rocclvlnif  a  pQtcnt  for  Mm 
invention  or  dlncovcry,  nor  nhall  any  patent  tw  declared  Invalid 
by   renjion   of   Hn   bnvInK  !>■  1   or  rnuiied   to  b«-  ''-d 

III  a  foreign  country  1«"»(»  11  .im  prior   to  the  11;  'n 

for  a  piil<<nt  on  the  vention  In  thin  counlry.  but  evt-ry  nu«h 

pntent  bereuftcr  grai.;  .  .  :.all  be  limited  In  duration  to  the  term  of 
Nt'venteen  yearn  from  the  time  when  tho  eariieat  foreign  patent 
I'onunenrea  to  run.  i 

TJmt  S«><-«l-.n  4.U21  of  tho  R«»vl!ux1  Ptntutof)  h-  iim«»nded  by  add- 
liiK    tlif    r  k:      Hut    b  nt    In   a'legod 

to  l)e  Infi.    „     ..   pntentno  01    ;  .         ..  .1  aeek  remedy 

by  bringing  auit  agninitt  manufacturer  "br  vender  of  the  article 
alleged   to  infrli  ''    :     '      t,  and  shall   In   no  case  bring  auit 

agnlnnt     any     li  nhuli     have     purchaned     in     good 

fiilth   nrtlrlo  of  m  itKuliir   il.  al<T  lii   (»>«•  open  '    for   hid  own 

UHo   xiDttt    Hie   pnlrnt    hnn   l>oon    rufitnlned   by    •  irt:    Provided, 

that  BUrh   individual  purchawer  nhall  give  to  patentee  or  hia  rep- 

recontative.   at   bin  request.    tiT-  ^   and   renidence  of  the  party 

from    wliom   Raid   artlrle   wan   ;  od:   and    where   the   damage 

do   cinlnir.l    \n   Ir-id    •  .»y   codtd   of  duita  of 

l>oth    drfoiidant    an  i    ,  i  also,    that    this    ex- 

emption from  liability  of  individual  purrhadorn  nhall  not  apply 
to  any  corporation  or  party  aa  to  any  pntmted  machine  or 
priK-esa  made  or  used  by  them.  Actlona  at  law  or  ■ulfii  In  ofjulty 
for  iiifrlnK''-  •  1ip  Jn- 

frlnK'^tMoiu  In    or 

elaewhere. 

A  number  of  important  papers  were  rca«l  before  the 
association,  notably  the  following: 

"  Noeiled  Modifications  of  Our  Patent  I^iws."  by  Walter 
S.  Logan,  of  New  York.  He  took  the  ground  that  the  sole 
ownership  in  a  patent  does  not  rest  in  the  inventor,  and  that 


no  one  should  be  permitted  to  allow  valuable  devices  to  he 
idle  for  years,  but  tliat  tlie  law  should  compel  him  to  put 
them  to  use,  or  in  tlie  e\ent  tliat  he  did  not  wish  to  do  so 
himself,  it  should  compel  him  to  grant  a  Ucense  to  some 
other  person,  appointed  by  the  government,  perhaps,  who 
should  liave  the  right  to  use  it 

"  The  Kight  of  lYoperty  in  an  Idea,"  by  Allen  K-  Foote, 
of  Washington,  which  paper  dealt  with  the  question  from  an 
economic  standix)inL 

■  Improvements  in  tlie  Personnel  of  tlie  Patent  Office," 
by  Arthur  Steuart,  of  Baltimore,  in  the  course  of  whicli 
paper  he  urged  that  service  in  tlie  Patent  Office  should  be 
similar  to  that  in  the  army  or  navy.  The  duties  of  tlie  com- 
missioner and  the  assistant  commissioner  were  so  technical 
and  required  such  a  large  range  of  experience  and  education 
that  only  men  should  be  selected  who  wished  to  give  their 
life  to  the  work.  These  otiices,  therefore,  should  be  re- 
moved from  politics.  He  thought  also  that  a  system  of 
grades  and  of  pensions  would  contribute  to  the  efficiency  of 
the  office,  for  it  would  attract  men  of  ability. 

Other  papers  read  were: 

"  The  Material  Influence  of  the  Patent  System  Upon  the 
Parmer  and  His  Duty  to  Uphold  It,"  by  John  W.  Fairchild. 

"  The  Patent  Office,"  by  Thomas  Ewing,  of  New  York. 

"  Procedure  in  Patent  Cases,"  by  Richard  Henry  Catling, 
of  New  York. 

"  Proposed  Repeal  of  the  Caveat  Laws,"  by  F.  A.  Seely, 
examiner  in  the  Patent  Office. 

"  Suggested  Reform  in  Patent  Practice  Concerning  the 
Question  of  Invention,"  by  Charles  M.  Higginson. 

The  following  officers  were  elected: 

President,  R.  J.  Galling,  Hartford.  Conn.;  first  vice  president, 
Gardiner  C.  Hubbard,  Washintiton,  D.  C;  second  vice  president, 
George  Harding,  Philadelphia,  Pa.;  third  vice  president,  J.  C.  An- 
derson, Chicago,  111.;  fourth  vice  president,  B.  H.  Warner,  Wash- 
ington, D.  C;  secretary  and  treasurer,  George  C.  Maynard,  Wash- 
ington, D.  C.  Directors,  F  A.  Seely,  Wa.shlnglon,  D.  C;  F.  A. 
Pratt,  Hartford,  Conn.;  R.  S.  Munger,  Birmingham,  .Via.;  Marvin 
C.  Stone,  Washington,  D.  C;  Arthur  Steuart,  Ballimore,  Md.; 
Albert  A.  Pope,  Boston,  Mass.;  L.  W.  Serrell,  New  York  City;  John 
V.  Rice,  Jr.,  Edgewater  Park,  N.  J.;  Ward  W.  Wlllits,  Chicago,  111. 


Cheap  Telephones, 


It  is  reported  that  the  Metropolitan  Telephone  Company 
of  New  York  will  hereafter  sell  the  Bell  instrument  for  $2.50. 


The  California   Hidwinter   Fair, 

The  machinery  of  tlie  -Midwinter  I'air  at  San  l'>ancisco, 
Cal.,  was  started  on  Thursday  afternoon,  Jan.  2^,  when  steam 
was  turned  on  for  the  first  time  and  the  entire  illumination  of 
the  grounds  is  now  in  successful  operation.  Mr.  W.  F.  C. 
Hasson,  the  electrical  engineer  of  the  fair,  is  to  be  con- 
gratulate<l  on  the  prompt  and  cfTective  manner  in  which  he 
has  conducted  the  electrical  part  of  tlic  enteqjrise,  which  has 
been  unifomily  in  advance  of  the  other  features,  some  of 
which  are  yet  in  a  backward  state. 


Ihey   Knew  It  All.   As  Usual. 

An  Fnglish  c«iiilcmporary.  in  referring  to  the  World's 
Fair,  made  a  remark  to  the  effect  that  it  had  been  a  ver> 
good  thing  for  the  Americans,  as  it  brought  before  their  no- 
tice for  the  first  time  the  advanced  state  of  electric  lighting 
and  electric  power,  about  which  they  knew  very  little  before 
tliey  visited  the  I'air  (!).  Hut  that  from  a  European  point 
view  there  were  no  electrical  exhibits  of  any  interest,  as  there 
was  nothing  new  there  for  them!  A  rather  better  authority 
from  the  home  of  this  journal,  and  one  who  came  here  him- 
self instead  of  by  proxy,  expressed  his  great  surprise  to  us 
at  the  ma^^•elous  development  of  electricity  in  this  country, 
and  at  the  vcr>-  general  introduction  of  the  electric  light  and 
railway  in  so  many  American  cities. 


February  3,  1894. 
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The  Niagara   Falls  Power  Plant. 

I  HE  great  power  plant  at 
Niagara  Falls,  which  has 
been  in  the  course  of  con- 
struction for  more  than  three 
years,  was  given  its  first 
practical  test  on  Thursday, 
Jan.  25,  when  the  water  from 
the  hydraulic  canal  was  ad- 
mitted to  the  wheel  pit  of 
the  Niagara  Falls  Paper 
Company's  mill,  and  pour- 
ing down  the  great  pen- 
stocks set  in  motion  the 
mammoth  turbines  and  thence  passed  through  the  big  tunnel 
out  under  the  city  to  the  river  below  the  city,  more  than  a  mile 
away.  One  of  the  i,ioo-h.  p.  turbines  was  started,  then  a  second 
and  at  last  a  third,  and  it  is  stated  that  their  operation  was 
most  satisfactory,  the  wheels  running  as  smoothly  as  could 
be  desired.  The  test  was  made  in  the  presence  of  the  ofificials 
of  the  paper  mill  and  the  of  the  R.  W.  Wood  Company,  of 
Philadelphia,  who  built  and  installed  the  turbines,  and  of 
Prof.  Geyelin,  who  designed  them. 

At  this  time  a  brief  review  of  the  work  that  has  already 
been  accomplished  toward  the  utilization  of  this  great  power 
and  an  outline  of  what  it  is  hoped  may  be  realized  in  the 
near  future,  may  prove  of  interest. 

The  old  hydraulic  canal,  which  commenced  on  the  shore 
of  the  river  above  the  falls  and  extended  about  three-quarters 
of  a  mile  to  the  high  bank  of  the  gorge  below  the  falls,  was 
the  first  atternpt  to  utilize  the  falls  of  Niagara  on  any  large 
scale.  During  the  past  sixteen  or  seventeen  years  a  number 
of  large  manufacturing  establishments  have  taken  advantage 
of  its  resources  until  its  capacity  has  been  practically  ex- 
hausted. 

It  was  apparent  that  the  power  of  the  great  falls  could  be 
utilized  on  a  much  larger  scale,  and  in  1886  the  Niagara 
River  Hydraulic  Power  and  Sewer  Company  of  Niagara 
Falls,  N.  Y.,  obtained  a  charter  under  which  it  planned  to 
construct  a  tunnel  from  a  point  in  the  Niagara  River  above 
the  falls  along  the  shores  of  the  upper  Niagara  River  for  a 
distance  of  a  mile  or  a  mile  and  a  half.  The  present  Niagara 
Falls  Power  Company  is  the  successor  of  that  corporation. 
The  Cataract  Construction  Company  was  organized  for  the 
construction  of  the  great  work,  and  secured  for  carrying  out 
its  project  the  services  of  the  following  engineers:  Albert 
H.  Porter,  engineer;  Coleman  Sellers,  John  Bogart  and 
Theodore  Turrettini,  consulting  engineers;  George  B.  Bur- 
bank,  resident  engineer;  Clemens  Herschell,  hydraulic  engi- 
neer; and  George  Forbes,  consulting  electrical  engineer. 

The  chief  features  of  this  scheme  are  well  known,  and  a 
general  idea  may  be  obtained  from  the  accompanying  map 
of  Niagara  Falls  and  vicinity.  The  central  feature  of  the 
work  is  the  great  tunnel,  6,700  feet  in  length,  with  a  cross- 
section  of  19  by  21  feet.  This  great  piece  of  engineering  work 
was  commenced  in  October,  1890.  The  tunnel,  which  is 
horseshoe  in  shape,  is  lined  throughout  with  brick.  Its  base 
at  its  discharge  point  below  the  falls  is  205  feet  below  the 
sill  of  the  head  gate  at  the  entrance  to  the  main  canal  from 
the  river  above  the  falls.  Of  this  total  fall,  140  feet  is  avail- 
able, the  difference  being  taken  up  by  the  allowance  for  clear- 
ance from  the  wheel  pits,  incline  of  the  lateral  tunnels,  and  the 
grade  of  the  great  tunnel,  which  is  about  36  feet  to  the  mile. 
The  tunnel  is  lined  on  the  invert  and  sides  for  a  distance  of 
200  feet  back  from  the  discharge  point  with  closely  fitted 
cast  iron  plates,  there  being  a  heavy  cast  iron  frame  at  the 
mouth.  The  brick  lining  consists  of  four  courses  of  brick, 
or  a  total  of  16  inches. 

The  first  establishment  to  take  advantage  of  this  new 


source  of  power  was  the  Niagara  Falls  Paper  Company, 
whose  mill  was  finally  put  in  operation  last  week,  as  has 
already  been  stated.  This  company  has  contracted  for  6,600 
li.  p.,  half  of  which  has  already  been  installed.  The  turbines 
are  of  the  Geyelin-Jouval  type,  built  by  R.  D.  Wood  &  Co., 
of  Philadelphia,  Pa.,  and  are  of  1,100  h.  p.  each. 

It  is  the  intention  of  the  Niagara  Power  Company  to  lease 
to  various  enterprises  of  sufficient  magnitude  to  establish 
mills  in  the  immediate  vicinity  of  the  canals  that  right  and 
the  privilege  of  using  the  great  terminal  as  a  tail  race.  It  is 
certain,  however,  that  it  will  not  be  profitable  to  either  the- 
power  company  or  the  lessee  to  install  plants  of  less  than 
500  h.  p.,  or  perhaps  1,000  h.  p.  for  directly  utilizing  the 
water  power.  As  the  whole  100,000  h.  p.,  which  is  the  rated 
capacity  of  the  tunnel,  could  not  be  thus  used,  a  plan  was 
devised  to  erect  a  central  power  station  and  transmit  the  ex- 
cess of  power  for  use  at  greater  or  less  distances.  Accord- 
ingly, Mr.  Edward  D.  Adams,  president  of  the  Niagara  Con- 
struction Company,  and  Dr.  Coleman  Sellers  went  abroad  to 
carefully  examine  the  various  systems  of  power  transmission 
in  use  there.  It  was  finally  decided  to  place  the  information 
in  the  hands  of  an  international  commission,  which  was  or- 
ganized under  the  presidency  of  Sir  William  Thomson,  and 
consisted  of.  besides  that  eminent  electrician,  Prof.  W.  C. 
Unwin,  Prof.  E.  Mascart,  Col.  Theodore  Turrettini  and  Dr. 
Coleman  Sellers.  This  commission  awarded  prizes  to  vari- 
ous firms  offering  plans,  the  most  of  which  were  foreign, 
the  Pelton  Water  Wheel  Company,  of  San  Francisco,  Cal.. 
and  the  Norwich  Iron  Works,  of  Norwich,  Conn.,  being  the 
two  American  firms  which  received  recoenition.  In  the 
summer  of  1892  Prof.  Henry  A.  Rowland,  of  Johns  Hopkins 
IJniversitv,  was  asked  to  make  a  report  upon  the  various 
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TURBINE      FOR      THE      CENTRAL      POWER      STATION      AT 

NIAGARA     FALLS. 

plans  proposed,  which  he  submitted  about  six  months  later. 
The  ofiticers  of  the  company  finally  decided  upon  a  general 
scheme,  the  principle  details  of  which  were  made  public  some 
weeeks  ago. 

The  accompanying  illustration  gives  a  ver>'  good  idea 
of  the  general  plan  of  this  plant.  The  ultimate  capacity 
of  the  station  is  50,000  h.  p..  but  as  yet  the  contract  has  been 
let  for  only  about  one-third  of  this  amount.  Five  hundred 
h.  p.  twin  turbines  under  a  head  of  140  feet  are  to  operate 
Westinghouse   alternating  dynamos   of  approximately  the 
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same  capacity  direct  connected  to  the  head  of  a  vertical  shaft. 
These  turbines  have  been  constmctcd  from  designs  furnished 
by  the  Swiss  firm  of  Faesch  &  Piccard  an<l  built  by  the 
I.  T.  Morris  Company,  of  Philadelphia.  The  accompanying 
illustrations  show  their  general  form  of  construction.  The 
sjK-ed,  under  a  140-forit  head,  is  to  be  250  revolutions  per 
minute.     lironze  is  the  material  used  in  their  construction, 


casing  are  apertures  through  which  the  water  can  act  upon 
the  under  side  of  the  disc  carrjing  the  movable  blades  of  the 
upper  turbine  and  relieve  the  bearings  of  the  weight  of  the 
shaft.  In  this  way  the  weight  of  the  water  col- 
unui  is  sustained  by  the  stationary  portions,  which  can 
Ijc  braced  and  supported  for  the  purpose,  and  the  press- 
ure due  to  the  head  made  to  act  upward  for  supporting  the 
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MAP     OJ      MAdAkA     I  ALLS     AND      VICLNITY,     SHO\MN(i     LOCATION     OF     TLNNEL. 


similar  ni   <|uality   to   that   employed   for  the  propellers  of 
>tcamshipv. 

The  power  station  is  situatcii  mi  the  west  side  of  the  main 
•  anal,  which  is  about  iHS  feet  wide  ami  17  feet  deep  at  the 
river,  narrowing  to  116  fret  in  width,  but  maintaining  liie 
sime  <lcpth  throughout  its  entire  length  of  1.260  feet.  The 
depth  of  the  water  in  the  canal  will  be  about  12  feet.  The 
!*ides  of  the  canal  are  built  of  solid  masonrv,  seven  feet  thick 
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the  parts  attached  to  the  shaft,  while  in  the  upper  end  of  the 
weight  of  the  revolving  shaft,  which  is  thus  nearly  in  the  con- 
dition of  a  shaft  spinning  upon  the  water. 

Tile  shaft  consists  of  a  steel  shell  about  a  foot  in  diameter, 
with  smaller  solid  portions  in  the  journals,  which  require 
to  be  of  less  frequency  on  account  of  the  stiffness  due  to  the 
large  diameter  of  the  hollow  shaft.  The  latter  is  of  rolled 
steel  tubing  without  any  visible  vertical  seam.  No  flj'wheel 
is  required. 

We  are  indebted  to  "Powxt"  for  a  considerable  portion 
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at  the  bottom,  tapering  to  three  feet  at  the  lop.  on  which  a 
c«»ping  2  12  feet  wide  has  been  placed,  l-'roni  this  canal  the 
water  is  taken  through  a  separate  inlet  for  each  wheel,  as 
>hown  in  tlu-  illustration,  .md  carried  through  a  penstock 
>evrn  feet  in  diameter  into  the  centr«-  of  the  turbine.  It  is 
thence  dischargc<l  through  <lirecting  passages  upon  the  32 
multiple  blades  of  the  wheels,  these  passages  being  formc«l 
by  ,^0  dellecting  plates. 

As  has  been  slated,  the  .shall  is  vertical,  wliuh  gives  the 
wheels  a  horizontal  |>osiiion,  one  at  tlir  top  ami  one  at  the 
bottom  of  each  casing.  The  gales  com  rolled  by  lhcg«)vernor 
are  made  to  govern  more  or  less  «»f  the  discharge,  opening 
acconling  to  the  power  re<piired.  It  is  claimcfl  that  the  gov- 
ernor will  c«»ntr«»l  the  speed  under  ordin.Tr>  conditions  with 
a  variation  «4  less  than  otic  half  of  one  per  cent.  One  of  the 
most  serious  problems  in  the  construction  of  this  plant  was 
that  of  supporting  the  weight  of  the  long  vertical  shaft  with 
the  moving  part*  of  the  dynamo  and  the  great  downward 
pressure  on  the  rolunin  of  water  in  the  penstock. 

This  is  solved  in  this  design  bv  riosint:  the  bottom  of  the 
casing  so  that  the  water  cannot  act  downward  upon  anv  of 
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of  the  above  information  in  regani  lo  the  details  of  the  con- 
struction of  the  turbines. 

The  turbines  have  been  constructed,  and  it  is  understood 
are  ready  to  be  placed  in  position,  but  the  electrical  portion 
of  the  plant  is  far  from  completion,  although  it  is  staled  that 
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the  whole  installation  is  to  be  finished  by  June  i.  As  already 
announced  in  these  columns,  the  contract  for  the  generators 
was  given  to  the  Westinghouse  Electric  and  Manufactur- 
ing Company,  and  these  machines  are  now  being  constructed 
at  their  factory.  They  are  to  be  of  5,0(xj  h.  p.,  and  are  two- 
phase  machines,  with  stationary  armatures  and  rotating  fields, 
designed  to  give  a  potential  of  somewhere  in  the  neighbor- 
hood of  2,000  volts,  which  for  long-distance  transmission  will 
be  increased  by  step-up  transformers.  The  electric  features 
of  the  plant  are  by  no  means  settled.     Although  two-phase 


Company  is  to  erect  a  whole  village  on  the  extensive  lands 
acquired.  The  Niagara  Railway  Company  is  to  construct 
six  miles  of  terminal  railways  to  connect  the  factories,  as  they 
are  built  with  the  railways  in  the  neighborhood.  Other  com- 
panies, such  as  the  Cataract  (jeneral  Klectric  Company,  is  to 
supply  power  to  all  the  cities  within  reach.  Roads  are  made, 
leases  of  land  granted,  factories  built  and  the  engineering 
work  taken  in  hand  by  the  Cataract  Construction  Company, 
of  which  E.  IJ.  .'Xdams  is  president,  E.  A.  Wicks  first  vice 
president,  W.  K.  Rankine  secretary  and  treasurer.     Mr.  G.  B. 
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alternating  dynamos  have  been  decided  upoN,  it  is  not  yet 
settled  that  two-phase  motors  will  be  used.  It  is  quite  pos- 
sible that  the  two  circuits  of  the  generators  may  be  used  as 
single-phase  circuits  to  supply  single-phase  motors,  or, 
what  is  more  probable,  both  single-phase  and  multiphase 
motors  will  be  employed. 

Little  has  been  determined  upon  as  to  the  method  of 
distribution  to  distant  points.  All  these  questions  will  be 
settled  as  the  plant  is  installed,  and  as  it  is  necessary  to  meet 
the  demand  for  specific  cases.  At  first,  however,  the  distribu- 
tion will  be  through  underground  conduits,  and  such  a  con- 
duit is  already  in  course  of  construction  to  the  works  of  the 
Pittsburgh  Reduction  Company,  one  of  the  largest  and 
earliest  consumers  of  power  from  the  station,  whose  plant 
will  be  located  about  2,500  feet  from  the  power  house.  It 
will  probably  use  about  3,000  h.  p.  One  of  the  accompany- 
ing illustrations  shows  a  section  and  elevation  of  this  conduit. 
Conductors  will  be  carried  on  insulated  brackets  on  botli 
sides,  the  brackets  to  be  located  about  30  feet  apart.  A 
track  will  extend  throughout  the  length  of  the  conduit  and 
a  car,  propelled  at  first  by  hand  but  eventually  by  electricity, 
will  carrv'  men  for  the  inspection  and  repair  of  the  wires. 

A  recent  paper  by  Prof.  Forbes  before  the  British  Institu- 
tion of  Electrical  Engineers,  an  abstract  of  which  has  been 
given  in  these  columns,  has  stated  at  length  the  various  ques- 
tions which  came  up  in  the  selection  of  the  complete  electrical 
system  of  power  distribution,  and  it  is  unnecessary  to  repeat 
the  details  here. 

The  Cataract  Construction  Company,  which  has  charge  of 
the  engineering  work,  will  finish  its  labors  when  the  plant 
has  been  compieted.  and  will  then  hand  it  over  to  the  Niagara 
Falls  Power  Company,  which  is  the  central  figure  of  the 
whole  scheme.  Various  auxiliary  companies  have  been 
organized  for  different  purposes.    The  Land  Development 
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Burbank  is  chief  engineer;  Dr.  Coleman  Sellers  acts  both  as 
consulting  engineer  for  the  Cataract  Construction  Company 
and  as  president  of  the  Niagara  Falls  Power  Company,  while 
undertaking  at  the  same  time  many  of  the  duties  of  a  resi- 
dent engineer. 
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A  Current   Without  a   Difference  of  Potential. 


BV  WILU.\.M  A.  ANTHONY. 

In  the  last  issue  of  The  Electrical  World  is  given  a  case  of 
"A  Current  Without  a  Difference  in  Potential."  Permit  me  to 
call  attention  to  a  case  about  which  there  can  be  no  question, 
which  will  be  found  described  in  text-books  of  more  than 
twenty  years  ago.  Suppose  a  conductor  of  uniform  cross- 
section,  bent  in  the  form  of  a  circular  ring  and  the  ends  joined, 
forming  a  conducting  ring  of  perfectly  uniform  cross-section 
and  conductivity.  Let  a  straight  bar  magnet  whose  axis 
coincides  with  the  axis  of  the  ring  be  thrust  into  the  ring 
along  its  axis.  An  electromotive  force  of  uniform  value  acts 
in  every  clement  of  the  ring  and  develops  a  current,  but  with 
no  difference  of  electrical  potential  in  any  part. 


Another  Ca5e  of  a  Current  NS'ithout  a  Difference  of  Potential. 


In  connection  with  the  note  under  this  heading,  in  last 
week's  issue,  attention  might  be  called  to  another  case.  If 
a  copper  ring  be  placed  above  a  coil  through  which  an  in- 
creasing Cor  decreasing)  current  passes,  a  current  will  flow 
in  the  ring  the  relations  of  which  to  the  ring  would  be  simi- 
lar to  those  in  the  suppo.sed  case  mentioned  last  week.  That 
there  will  be  a  true  E.  M.  F.  generated  in  this  ring  by  the 
increasing  flux   is  evident. 


Relative  Co.<«t»   of    Distribution   by    Different    Electrical    Sys- 
tems. 


The  following  letter  has  been  received  from  Mr.  Paul  A. 
N.  Winand: 

"Your  number  of  Jan.  13  contains  a  paper  by  Mr.  W.  D. 
Weaver  on  the  relative  cost  of  distribtition  by  different  elec- 
trical systems  with  the!  same  effective  or  maximum 
E.  M.  F.  I  beg  to  remark  in  this  connection  that  in  a 
paper,  read  in  May,  1802,  contained  in  the  journal  of  the 
T'ranklin  Institute  for  October  and  November.  t8o2,  and  re- 
printed in  part  in  The  Flertriral  World.  1^02.  page  310,  I 
have  dealt  with  the  same  question,  and  arrived,  in  a  very 
simple  wav.  at  substantially  the  same  conclusions  as  Mr. 
Weaver.  Tlie  only  discrepancy  in  the  conclusions  is  re- 
ferring to  the  so  railed  two-phase  svstcm.  Mv  figure  for 
this  is  identical  with  that  also  foimd  hv  >Tr.  G.  Kapp." 

CTlic  paper  rcfcrrerl  to  by  Mr.  Winand.  "On  Polvpha<;od 
Currents,"  we  find  considers  a  number  of  interesting  points 
in  connection  with  polvphased  currents,  including  efficiencv 
of  transmission  and  relative  amounts  of  copper  in  different 
svstems.  and  thus  antedates  Kapp's  paper  on  the  latter  sub- 
ject bv  more  than  a  year.  While  the  method  used  is  com 
narativelv  simple  in  expression,  the  attempt  to  avoid  ana- 
Ivtir.il  mathematics  has  resulted  in  somewhat  involved  ex- 
planations and  a  less  general  treatment,  thus  rendering  the 
pai^rr  rather  difficult  reading,  which  may  account  for  its 
luulonbted  value  not  having  been  more  generallv  recog- 
nized Z) 
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and  "Storage  Batteries."  A  paper  entitled  "Electric  Lighting  at 
the  World's  Fair  and  Some  of  Its  Lessons,"  illustrated  with 
stereopticon,  by  T.  C.  Martin  and  L.  Stieringer;  "  Impres- 
sions of  a  Central  Station  Man  Abroad,"  by  E.  A.  Leslie; 
"  The  Importance  of  Complete  Metallic  Circuits  for  Electric 
Railways,"  by  J.  H.  \'ail,  and  other  papers  will  be  read. 

Mr.  C.  O.  Baker,  Jr.,  master  of  transportation,  announces 
that  the  Boston  Passenger  Committee  and  the  Southern  Pas- 
senger Association  have  granted  a  rate  of  one  and  one-third 
fare  for  a  round  trip  from  points  in  their  respective  territory 
for  members  and  delegates  attending  the  convention. 


Report   of  the  Edison  Illuminating  Company   of  New   York. 


.\n  invitatinti  |1.^^  born  sent  hv  Secrctan-  George  F  Porter 
to  the  varioiis  central  Nations  throiicliout  the  count^^'  to 
attend  the  seventeenth  convention  of  the  as"»ociation.  which 
is  to  he  held  at  Wa<;himrton  on  Febnian-  27.  2R  and  March 
T.  in  wiiich  it  i«  annotmced  that  among  the  topic!*  of  dis- 
cussion will  be  the  fol1o\\'ing: 

"WHiat  Is  the  >To<;t  Economical  Size  for  Arc  Dvnamos'" 
"Arc  Lights  on  Incandescent  Circuit*."  "  TTow  to  Rate 
'\rc  Tamos."  "  T^ndcrtrround  Circuits."  "How  to  \\'lrr 
Tluildinr*."  "  Ci^mniercial  Mteniatinc  Motors."  **  Flectro- 
lytical  Effects  of  Txetum  Currents,"  "  Meters  vs.  Flat  Rates  "4 


The  Board  of  Directors  of  the  Edison  Illuminating  Com- 
pany of  New  York  have  issued  their  annual  report,  in  which 
it  appears  that  the  year  1893  was  a  most  prosperous  one  for 
the  company.  The  net  earnings  of  the  company's  stations 
were  $666,027.23,  while  the  earnings  from  other  sources 
and  income  from  investments  amounted  to  $52,185.96,  mak- 
ing a  total  of  $718,213.19.  The  general  and  legal  expenses 
and  taxes  amounted  to  $112,570.47,  leaving  as  the  net  earn- 
ings ot  the  company  for  the  year  $605,642.72.  The  gross 
earnings  increased  27  1-2  per  cent,  and  the  net  earnings  2"; 
per  cent  over  those  of  1892.  The  business  depression  tended 
to  curtail  the  number  of  lights  per  customer,  but  on  the  other 
hand  the  company  largely  increased  the  number  of  cus- 
tomers. The  total  present  installation  is  equal  to  over 
270,000  16-c.  p.  incandescent  lanips.  The  installation  of  in- 
candescent lair.ps  increased  25  per  cent.,  of  arc  lamps  55  per 
cent,  and  of  motors  45  per  cent.  The  following  table  shows 
the  net  increase  in  the  several  classes  of  installations  for  the 
past  three  years: 

Dec.31,  Dec.31,  Inc.,  Dec.31,  Inc.  Dec.31,  Inc.. 

1890.  1891.  1891.  1S92.  1892.  1893.  1893. 

Customers     1.698  2.875  1.177  4.344  1.469  5.154  810 

Inc.    Lamps 64.174  94.485  30.311  142.492  4S 

Arc   Lights 254  841  5S7  1.637 

Motors,  h.  p 697  2.000  1,303  3.807  1.807  6.529  1.722 

Total  16  c.  p.  eq.   73,684  122.895  49.211  196.932  74.037  273.361  76.42<« 

The  number  of  customers  would  have  increased  still  far 
more  but  for  the  fact  that  during  part  of  the  year  the  com- 
pany was  obliged  to  refuse  business  on  account  of  its  limited 
capacity. 

The  new  Pearl  street  station  has  been  completed  during 
the  year  in  its  exterior,  but  the  financial  depression  limited 
the  interior  work  to  that  necessar>'  for  immediate  require- 
ments of  the  station.  Five  of  the  new  double-deck  Babcock 
I't  Wilcox  boilers,  adapted  for  200  pounds*  working  pressure 
of  steam,  are  in  use  in  the  boiler  room,  and  a  new  2.500-h.  p. 
\:\\\  \'leck  disconnective  quadniple  expansion  engine,  with 
two  8or>-kw.  dynamos,  have  been  installed  in  the  engine  room. 
The  old  Pearl  street  station  was  not  dismantled  during  the 
year,  as  was  hoped,  but  it  is  expected  that  the  station  will  be 
put  out  of  service  early  this  year  and  the  whole  installation 
concentrated  in  the  new  station,  which  is  now  capable  of  pro- 
ducing over  30,000  amperes.  The  26th  street  station  has 
been  equipped  with  its  full  complement  of  machinery,  and 
has  now  a  rated  capacity  of  about  20.000  amperes.  The  3Qth 
street  station  has  been  further  equipped,  and.  with  a  rate  of 
capacitv  of  6.500  amperes,  has  been  run  supplementary-  to  the 
26th  street  station.  The  53d  street  station  has  had  an  ad- 
ditional boiler  equipment  during  the  year,  and  with  its  stor- 
ace  hatter>'  plant  has  now  a  capacity  of  4.500  amperes. 
WHien  the  old  Pearl  street  station  is  discontinued  part  of  this 
enuinment  will  be  moved  to  the  53d  street  station 

Tlie  highest  load  of  the  entire  svstem  taken  together  was 
on  Dec.  15.  a  maximum  of  5T.4JV)  amperes,  and  the  tota' 
amperaee  of  the  vear  was  in  the  down-town  district.  47.- 
317.^12  ampere  hours,  and  in  the  up-to\N7i  district.  43.812.^^10. 
making  a  total  of  91,130.322  ampere  hours, 
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The  report  also  deals  with  the  underground  installation, 
the  work  of  the  inspection  department,  the  meter  bureau  and 
the  lamp  decisions.  The  company  has  made  rapid  progress 
in  the  arc  light  business,  and  now  claims  an  arc  light  in- 
stallation larger  than  that  of  any  high-tension  company. 
During  the  year  the  new  arc  light  street  system  of  l'"ifth 
avenue  has  been  extended  and  the  use  of  small  arc  lamps  for 
interior  lighting  has  been  noticeably  developed. 


Magnetic  Separator  Litigation. 


Judge  Acheson,  of  the  United  States  Circuit  Court  of  the 
District  of  New  Jersey,  has  handed  down  a  decision  sustain- 
ing a  claim  of  infringement  by  the  Magnetic  Separator  Com- 
pany against  the  International  Ore  Separating  Company. 
The  court  decides  that  the  latter  company  has  infringed  vari- 
ous patents  of  Clinton  M.  Ball,  of  Troy,  N.  Y.,  and  others, 
relating  to  the  separation  and  concentration  of  iron  ores,  of 
which  the  essential  elements  are:  a  method  of  three-part  sepa- 
ration, the  method  of  forcing  ore  in  a  state  of  division  through 
an  alternating  magnetic  field  with  full  opportunity  for  the 
dislodgment  of  gangue,  air  currents  for  removing  the  finer 
particles  of  dust  from  the  ore,  and  means  for  adjusting  the 
strength  of  the  magnetic  field.  Orders  are  granted  to  re- 
cover profit,  gains  and  advantages  from  such  infringement, 
and  that  the  defendants  pay  the  costs  of  the  suit  and  be  per- 
petually restrained  from  further  use  of  said  inventions. 


Storage  Batteries  on  the  Canals. 


Mr.  Frank  W.  Hawley,  who  had  charge  of  the  canal  elec- 
trical experiments  near  Rochester  in  December  last,  will  ask 
permission  of  Superintendent  of  Public  Works  Hannan  to 
operate  his  boat  on  the  State  w-aterways  next  season  as  a 
sort  of  object  lesson  in  the  uses  of  electricity.  He  proposes 
to  have  a  new  boat  of  the  most  approved  pattern,  equipped 
with  a  propeller  wheel  of  the  latest  design,  and  in  place  of  the 
trolley  used  in  the  experiments  already  mentioned,  proposes 
to  use  storage  batteries  to  operate  the  Westinghouse  motors 
that  drive  the  shaft  to  which  the  wheel  is  attached.  Two 
series  of  storage  batteries  will  be  used.  On  one  side  of  the 
boat  will  be  ranged  the  chloride  accumulators  of  the  Electric 
Storage  Battery  Company,  and  on  the  other  side  a  series  of 
batteries  furnished  by  the  General  Electric  Launch  Company 
of  New  York.  It  is  the  intention  to  place  upon  this  electric 
boat  a  number  of  devices  for  the  use  of  electricity  in  daily 
life,  including  electric  heating  and  cooking  apparatus,  and 
to  exhibit  these  everywhere  along  the  line  of  the  canal,  thus 
furnishing  a  useful  object  lesson.  Mr.  Hawley  deserves  the 
warm  thanks  of  the  electrical  profession  and  industries  for 
his  enthusiastic  faith  in  the  possibilities  of  electricity  and  the 
yeoman's  service  he  is  performing  in  thus  unselfishly  ad- 
vancing its  interests. 


Unipolar    Dynamos,    and  the  Action  of   Lines  of    Force    in  a 
Revolving  Electromagnet. 


BY  A.  RANDOLPH. 

The  article  in  The  Electrical  World,  Jan.  13,  by  Mr.  Carl 
Hering  was  interesting  to  myself,  and  no  doubt  it  was  '.o 
others  also  who,  like  myself,  have  been  fascinated  with  the 
idea  of  a  possible  operative  unipolar  dynamo.  Mr. 
Hering  states  regarding  an  electromagnet  that  "  it 
was  thought  that  if  an  iron  core  in  a  coil  be  revolved, 
the  coil  remaining  fixed,  the  lines  of  force  would  move  with 
the  iron,  and  not  remain  fixed  with  the  coil.  But  this  also 
appears  to  be  an  error,  as  lines  of  force  are  said  to  remain 
and  move  with  that  which  generates  them ;  that  is,  with  the 
coil  of  an  electromagnet;  they  are  stationary  if  the  ctnl  is 
stationary,  and  revolve  if  the  coil  revolves."  "This  statement 


is  made,  however,  on  the  authority  of  others,  the  writer  not 
having  made  any  experimental  demonstration  himself."  I 
think  that  the  above  statement  is  incorrect,  and  that  dynamos 
have  been  made  which  operated,  and  yet  the  only  part  of  the 
magnet  which  revolved  was  the  core  and  poles.  In  The 
Electrical  World  of  Sept.  30,  1893,  page  247,  is  described  and 
illustrated  a  motor  exhibited  at  the  Worid's  Fair  by  the 
Union  Electric  Company,  called  the  Main  motor.  It  has  a 
stationary  Gramme  ring  armature,  the  windings  of  which  are 
connected  to  a  .stationary  commutator;  the  magnet  coil  is 
stationary  and  the  core  and  poles  revolve.  The  magnet 
has  four  poles,  which  face  the  sides  of  the  armature.  Each 
pole  face  covers  but  a  part  of  the  side  of  the  armature,  and 
the  two  pole  faces  on  one  side  of  the  armature  are  set  one- 
fourth  the  circumference  ahead  of  the  two  on  the  other  side. 

In  this  machine  the  lines  of  force  must*  follow  the  iron  of 
the  magnet  and  sween  around  through  the  armature  core 
as  the  magnet  revolves,  so  that  the  stationary  wires  on  the 
arinature  are  not  cut  by  the  lines  of  force,  or  it  would  not 
be  operative. 

This  is  good  experimental  evidence*  that  the  lines  follow 
the  iron  of  the  magnet  even  though  the  magnetizing  coil  be 
stationary. 

The  Mordey  alternating-current  dynamo  is  well  known 
to  most  of  the  readers  of  The  Electrical  World,  and  it  has  a 
revolving  magnet,  but  the  coil  revolves  with  the  magnet. 
S.  R.  Bottone  is  authority  for  the  statement  that  this  dynamo 
will  operate  all  right  if  the  exciting  coil  is  stationar}-,  but 
that  it  is  not  so  made  because  of  mechanical  difficulties. 
The  writer  has  made  some  experiments  with  a  supposed 
unipolar  dynamo,  the  magnet  of  which  was  of  a  shape  sim- 
ilar to  the  Mordey  magnet,  but  one  end  of  it  and  the  core 
and  exciting  coil  was  stationan.-.  v.hile  the  other  poles  re- 
volved. The  machine  was  not  operative  and  the  experi- 
ments were  not  carried  very  far,  but  as  the  result  of  this  ex- 
perience I  conclude  that  if  only  one  pole  of  the  magnet 
revolves  it  is  probable  that  the  lines  do  not  revolve  with  the 
pole,  but  pass  directly  through  the  air  and  iron  in  the  shortest 
course  to  the  core,  or  if  they  revolve  with  the  movinr 
pole  they  sweep  through  the  air  and  take  the  shortest 
course  to  the  core  again  through  the  iron  and  air.  instead  of 
all  entering  and  passing  through  the  stationary  poles  to  the 
core.  In  either  case  I  do  not  think  it  will  make  any  dif- 
ference whether  the  magnetizing  coil  is  stationary-  or  revol- 
ves with  the  movable  pole  of  the  magnet.  Possiblv  some 
one  has  settled  these  points  by  experiment  and  if  so,  I 
would  be  pleased  to  see  them  contribute  the  same  to  the 
columns  of  thi?  journal,  but  if  no  one  can  refer  me  to  any 
such  experiments,  I  will  not  be  satisfied  until  I  do  something 
toward  it  in  the  future. 


(*The  writer's  mistake  lies  here.  This  machine  does  not 
necessarilv  prove  that  the  line?  reallv  revolve  with  the  core, 
for  it  evidently  would  also  work  if  the  lines  remained  fixed 
with  the  coil,  being  alternately  strengthened  and  weakened 
through  successive  parts  of  the  armature:  if  the  pole  pieces 
heat  less  when  the  coil  also  is  revolved,  it  would  tend  to 
show  that  the  lines  remain  fixed  with  the  coil.  But  even 
this  would  not  be  conclusive,  as  the  lines  due  to  the  iron 
misfht  revolve  with  the  iron  while  those  due  to  the  coil  itself 
micht  remain  stationary  with  the  coil.  We  know  of  a 
similar  machine  in  which  the  pole  pieces  heated  so  \er\- 
nuich  that  the  machine  was  of  no  use. — C.  H.) 


Surgical  Electricity. 

The  curious  and  possibly  important  fact,  says  London 
"  Electricitv."  has  been  noticed  that  when  the  eyes  are  illumi- 
nated from  behind  by  a  glow  lamp  in  the  mouth,  the  pupils, 
seen  as  blood-red  apertures,  do  not  contract. 
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Hxplanation    of  an    Apparent     Disajcreement    Between   Certain 

naj^netic*  formulas. 


BY  CARL  HERIXC. 

O  the  inquiring  minil  there  appears  to  be 
a  disagreement  between  two  very  com- 
mon and  useful  formulas,  and  as  both 
are  undoubtedly  correct,  it  often  l«ads 
the  careful  student  to  believe  that  he 
does  not  fully  understand  them,  and  he 
may  therefore  be  afraid  to  use  them. 
It  is  for  the  benefit  of  this  class  of 
thinking  students  and  beginners  that 
the  following  explanation  is  offered.  Those  who  are  thor- 
"ii;^hly  conversant  with  the  subject  will,  of  course,  see  at 
once  that  the  disagreement  is  only  apparent  and  not  real. 

We  are  told  that  for  a  coil  without  iron    the    formula    for 
the  number  of  lines  of  force  per  s<{uare  centimetre  is 


lO 


(') 


ill  which  A  is  the  number  of  amperes  an<l  /the  numl»cr  of 
turns  per  ccntimetrr  length  of  the  coil.  W'c  arc  also  told 
that  for  the  same  coil  without  (or  with)  iron  the  identical 
formula  gives  the  value  of  the  magneto-motive   force  thus  : 


M.  .M.  r.  =1^.-1/, 

lO 


(2) 


ill  which  M.  M.  I .  represents  the  magneto-motive  force 
(which  may  be  Cimsidcred  as  that  which  causes  the  mag- 
netic flux,  just  as  the  K.  M.  F.  is  that  which  causes  the 
electric  current).  From  these  two  identical  formulas  it  ap- 
pears as  if  H,  which  represents  the  number  of  lines  ]»er 
sijuare  centimetre,  was  the  same  thing  as  a  M.  M.  F. , 
which,  however,  is  measured  in  entirely  different  units;  or, 
to  use  analogous  quantities  in  electricity,  it  appears  as 
if  a  current  density  in  a  wire  was  the  same  thing  as  volts, 
which  is  naturally  quite  confusing.  F"!ven  if  it  is  known 
that  //isre.illy  a  M.  .M.  F. ,  the  question  arises.  Why  is 
its  value  always  expressed  in  lines  of  force  per  square  cen- 
timetre, which  is  an  entirely  different  unit  from  the  unit  of 
M.  M.  F.  ?  The  numerical  value  u{  H '\\\  that  formula  is  al- 
most invariably  stated  as  meaning  a  certain  number  of 
lines  per  srjuarc  centimetre,  or  in  terms  of  the  new  names 
which  are  about  to  be  introduced  in  this  country,  its  nu- 
nierical  value  represents  so-and-so  man)  gausses.  Hut 
the  M,  M.  F.   is  meftsure«l  in  gilberts,    anil    it   might    seem, 

t' '    ■•      ■   •'■-:■■ -OS  were  e«|ual   and    symmymous    with 

r  ire  really  as  ditTerent    as    cnrrent    den- 

sities and  volts. 

The  explanation  of  this  apparent  disagp-enient  is  that  the 
first  formula,  although  the  m«»rc  common,  is  reallv  onlv  a 
special  '  ■  ■  'f  the  second,  the  special  condition  being  that 
the  rein  or  magnetic  resist.incc  is  unity,  and  there- 
fore does  n«>t  appear  in  the  formula.  The  scctiiui  formula 
IS  quite  gcnernl,  applying  to  air,  ir«»it.  steel,  bismuth,  etc.. 
while  the  first  applies  only  to  one  particular  case,  namely, 
air.  .Mthongh  the  last  condition,  namely,  that  the  formtila 
for  //applies  only  to  air,  is  generally  (and  should  always 
be)  slated,  yet  this  is  not  sullicient  to  make  the  true  difTer- 
encc  between  the  two  self-evident;  it  is  asked.  "If  the  dif- 
1'              is  in  the  I'  '  then  why  <Io'.*s    not    the    reluc- 

i.i;,.  ,   .ippear  in  th.     . formula  either?" 

T«>  illustrate  how  two  different  quantities  may  be  numer- 
ically the  same,  let  »is  lake  an  analogous  ctu»c.  V<dts  and 
amperes  are  entirelv  difTercnf  (|uanlities.  yet  if  a  wire  has 
.T  resistance  i>f  «»nc  ohm  per  foot,  then  the    nnmhrr   of  \olt«« 

fl>r     •*     <     IM   f     ItM      l\Mn\1tlM      III      fi^.'f      \\    ill     1.1'      \\\f        ._     ill\.<        .^     f1i.>      'ftifHi^f 


•'Ihoiiiin       in.iKiniii        i.>iiil\ll:«    IS    U«'  'I    h'-I'-    In    I'lH'  r    ..r    tlv       -1 

rorr«»rt    but    rutlwr    It'neibx-    r>Tpr«>"!«lon    "fornnijp    f'>r    o«h 

'•  Irrni    !■«   rjnMo    nnn|ii|r<ivi.q 

I'  illc    fc<i  iiniliis     :»ii.1    1(4   \xte 

therefor?  »cern«  jusunrd. 


of  amperes.     A  more  perfect  analogy  will   be    given    later 

We  will  first  show,  for  the  benefit  of   those    Avho   desire    to 

see  the  true  meaning  of  the  magnetic  formulas,    how   they 

may  be  reconciled  with  each  other. 

Quite  analogously    to  Ohm's  law  there    is  a   well-known 

formula  in  magnetism  : 

M.  .M.  F.  ,  gilberts 

flux  =    -; ,  or  webers  ^  ^^^ — -— j  , 

reluctance  oersteds 

or  using  letters  for  the  sake  of  brevity, 

*  =  -?: 
^' 

which  is  quite  general  and  applies  to  coils  with  or  without 
iron  or  any  other   substance.      F'rom    this    it    follows    that 

if  =  ^  c({,  but  as  was  stated  in  formula  (2)  5= A  /',  in 

^  '  10 

which,  in  order  to  make  it  more  general,  we  have  used  the 
total  number  of  turns  7' instead  of  the  number  of  turns  / 
per  centimetre.      From  this  it  follows  that 

A  00  ^    ^    AT  /ft  A   TT    A  T 

0  on  =  AT,  OT  <P  = -3-,-. 

10  10      cK 

Hut  fp  is  the  total  fiux  in  the  coil  (in  webers),  and  must, 
therefore.  l)e  divided  by  a  cross-section  ^  to  reduce  it  to 
lines  of  force,  or  flux,  per  scjuare  centimetre  (in  gausses); 
we  can  then  represent  it  by  //',  as  it  is  then  a  (|uantity  of 
the  same  kind  as  //,  namely  intensity.      Thus 

5  H »      oh  s 

substilutiiiir  for  o>i  its  value  o>v  z= ,     in     which    /   is    the 

'^  s   ^ 

length  of  the  magnetic  circuit  in  centimetres  and  /i  is  the 
permeability,  gives 

A  TT   A  7'  sn        \  n         'f 

10         s  /  10  / 

So  far  it  is  still  <|uitc  general,  but  we  now  come  to  the 
special  case  of  a  long  solenoid  without  iron,  in    which    the 

T 

permeability  //  =  i  an<l  —  :■=  /.  the    number    of   turns    per 

centimetre,  in    which   case  H'  becomes    H\    making    these 

subslilulions  gives //= A  i,  which  is  the   origitial    for- 

&  10 

mula  (i).  It  will  thus  be  seen  how  two  formulas  which 
are  identical  may,  nevertheless,  give  values  of  two  (quan- 
tities which  are  t«itally  different  in  quality. 

For  the  advanced  student  who  is  more  familiar  with 
mathematical  reasoning,  the  above  detailed  explanation 
mav  be  reduced  to  a  few  wor«ls.  Taking  a  very  long 
soIenoi<l  with  an  air  core,  the  flux  density  (in  gausses) 
will  be  the  san\e  in  any  part  of  ;»  cross-section,  not  too 
near  the  ends;  hence  a  cylinder  one  centimetre  long  an«l 
ones«|.cm.  in  cross-section.  w\\\\  its  axis  parallel  to  that 
of  the  solenoid,  will,  when  placed  anywhere  on  this  cross- 
section,  always  enclose  the  same  number  of  lines,  and  the 
M.  M.  F.  at  its  ends  will  be  that  given  by  the  formula  (2); 
Irom  the  «>ther  formula  ^=  0  oK.  it  follows  that  ^  :=  0  it 
the  reluctance  ??  of  this  cylinder  is  unity;  but  as  the  cross- 
section  is  also  unity  4>  =  //,  hence  ^  =  ff.  that  is  the  nu- 
merical value  «»f  •'  (in  gilberts)  is  equal  to  that  of // (in 
gBUSses). 

Strictly  speaking,  however,  //is  really  a  magneto-motive 
force  (expresseil  in  gilberts)  and  not  an  intensity  (expressed 
in  gausses),  and  if  thus  considered  there  is  no  disagree- 
ment at  all  between  the  two  formulas.  But  owing  prob- 
ably to  the  easy  conception  «»f  lines  of  force  "p^r  square 
centimetre  a«ul  to  the  nn»re  dif)icidt  and  unusual  concep- 
tion of  a  magneto-motive  force,  it  has  become  popular  to 
represent  H  as  an  intensity  in  this  particular  case;  hence 
the  apparent  disagreement.      But  it  should  be  clearly  under" 
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stood  that  such  an  interpretation  of  H  is  allowable  only 
nnder  particular  conditions.  If  a  uniform  system  of  nota- 
tion had  been  in  use,  no  such  confusion  would  have  arisen. 
Students  who  are  fond  of  analogies  will  find  the  follow- 
ing to  be  quite  a  perfect  one  to  the  above  magnetic  calcu- 
lations. Volts  are  analogous  to  magneto-motive  force 
(gilberts),  and  current  density  is  analogous  to  the  H  as  it 
is  usually  represented  (that  is  to  gausses).  In  general  the 
volts  generated  in  a  wire  moving  through  a  magnetic  field 
are  represented  by  the  formula 

^  ~  io«  n 
in  which  iVis  the  flux  (in  webers),  or  the  total  number  of  lines 
of  force,  and  n  the  number  of  seconds  in  which  the  wire  cuts 
them.  Now,  under  certain  definite  conditions  the  current 
density  (C  d)  in  the  wire  might  also  be  (although  it  never 
is)  represented  by  precisely  the  same  formula,  namely, 

lo"  n 
from  which  it  might  appear  as  if  .£'=  Cd;  that  is,  as  if  cur- 
rent density  and  volts  were  the  same  thing,  which  we 
know  they  are  not.  By  substituting  the  above  value  for 
E  in  Ohms  law,  and  also  the  value  for  H  in  terms  of  the 
length,  cross-section  and  specific  resistance,  and  then  di- 
viding the  resulting  equation  by  the  cross-section  of  the 
wire  (quite  analogously  to  the  reductions  made  above  with 
the  magnetic  formulas),  we  will  obtain 

eel:      ^     ^ 
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which  in  the  special  case   of   r  (specific    resistance)    and 
(length  of  wire)  being  unity,  as    in    the   magnetic   formula, 
will  give  the  same  value  as  that  for  E. 

If  we  may  be  pardoned  for  following  an  old  custoni  of 
drawing  morals,  the  following  would  fit  the  above  case:  i. 
Things  which  are  numerically  equal  to  the  same  thing  are 
equal  to  each  other  numerically ,  but  not  necessarily  qualita- 
tively. 2.  Authors  of  formulas  will  do  less  harm  by  being 
too  explicit  than  by  not  being  explicit  enough. 


Another  Startling  Discovery. 


According  to  a  German  journal  whose  title  leads  one  to 
believe  that  it  is  a  scientific  paper,  a  physician  in  Geneva, 
named  Mandeuft,  has  made  a  wonderful  discovery,  which,  as 
is  usual  with  these  discoveries,  will  completely  revolutionize 
the  present  methods  of  generating  electricity.  With  a 
i-2-h.  p.  machine  he  claims  to  be  able  to  light  500  lamps,  the 
candle  power  of  which,  however,  is  not  given.  The  apparatus 
consists  of  a  hollow  sphere  of  zinc  about  20  inches  in  diame- 
ter and  a  solid  sphere  of  copper  inside  of  it  about  16  inches 
in  diameter;  the  outer  one  is  revolved  in  one  direction  and 
the  inner  in  the  other,  the  speed  being  500  revolutions  per 
minute.  But,  the  article  states,  no  current  is  generated 
until  the  space  between  the  two  spheres  is  filled  with  water 
vapor  at  a  pressure  of  6  atmospheres,  when  a  current  of 
"  enormous  power "  will  be  produced,  whose  intensity  in- 
creases with  the  speed  of  revolution  and  the  pressure  of  the 
steam.  As  usual,  the  first  apparatus  which  has  been  tested 
in  England  is  said  to  have  been  very  satisfactory,  even  to 
scientists,  the  names  being  unfortunately  omitted.  The 
article  ends  up  with  what  constitutes  an  advertisement  of 
S(-mebodv's  accumulator  and  somebody  else's  thermo-stovc. 


Nothing  New  Under  the  Sun. 


15 V  C.   W.  SWOOPE. 

Since  the  organization  of  the  Patent  Office  and  up  to  the 
present  time  over  half  a  million  patents  in  the  applica- 
tion of  the  arts  and  sciences  have  been  granted  by  the  gov- 
ernment to  individuals.  A  very  large  proportion  has  been 
granted  during  the  last  decade,  there  having  been  over 
100,000  patents  issued  in  the  past  four  years,  against  140,000 
issued  for  the  ten  years  1870  to  1880,  so  that  the  present  time 
may  well  be  called  the  "  Age  of  Inventions." 

During  the  past  year  over  22,000  patents  were  issued,  of 
which  more  than  1,700,  or  8  per  cent.,  were  issued  for  elec- 
trical inventions,  which  is  a  slight  increase  over  the  number 
issued  the  preceding  year.  To  give  some  idea  of  how  this 
number  of  patents  is  distributed  over  the  various  branches 
of  the  electrical  business,  as  well  as  indicating  the  subjects 
which  are  engaging  the  attention  of  many  inventors,  the 
following  statistics  have  been  carefully  compiled  from  the 
"  Illustrated  Record  of  Electrical  Patents,"  as  published  each 
week  bv  The  Electrical  World : 

Number 
of  patents 
issued. 
Electric  Traction. 

Klectric    railway    systems   and    conduits 84 

Trolley   and   car  appliances 104 

Electric    locomotives 25 

213 

Dynamos,   motors  and  parts  thereof 164 

Electric  lighting  fixtures  and  appliances 140 

81 
58 
77 
39 
«4 
66 
26 
50 
85 
83 
45 
88 
79 
35 


Regulator  and  current  controlling  apparatus 

Cut-outs  and  circuit  breakers 

Arc    lamps ■ 

Incandescent  lamps 

Systems  of  distribution  and  switchboards 

Switches 

Wires  and  cables,  conduits 

Insulators 

Electric  measuring  instruments,  meters,  indicators,  etc. 

Telephones 

Telegraph , 

Signal    systems 

Bells,    annunciators,   gas-lighting  clocks 

Fire    alarms 

Batteries. 

Primary 

Secondary 


36 
37 


73 

40 

18 

13 

2.'> 

Miscellaneous  devices  and  appliances 158 


Electric  heating  and  appliances. 

Electric    welding 

Electric    mining 

Medical    apparatus : 


"  La  Lumiere  Electrique  "  announces  as  something  new 
that  an  incandescent  lamp  was  recently  found  in  the  stomach 
of  a  shark,  but  a  Hering  tells  us  that  long  ago  he  experi- 
enced the  sensation  of  a  vacuum  in  his  stomach. 


Total 1.720 

One  thing  especially  noticeable  in  the  table  is  that  our 
every-day  practical  apparatus  is  being  constantly  improved 
and  perfected,  which  of  course  means  better  service  for  the 
public.  As  will  be  seen,  the  subject  of  electric  t 'action  is 
paramount,  claiming  the  largest  share  of  attention  from  in- 
ventors, 9  per  cent,  of  these  patents  being  issued  to  foreign 
residents.  Arc  lamps  continue  to  be  improved,  though  20 
per  cent,  of  these  patents  were  issued  to  foreigners. 

Quite  a  number  of  patents  classed  under  lighting  appli- 
ances related  to  lightning  arresters,  this  subject  apparently 
receiving  considerable  attention. 

Patents  relating  to  the  transmission  c  f  power  were  classed 
tinder  dynamos  and  motors  and  systems  of  distribution,  and 
received  a  fr  ir  percentage.  This  subject,  no  doubt,  will  soon 
rival  that  of  electric  traction,  and  promises  much  for  the 
future. 

Storage  batteries,  as  a  solution  of  tlie  traction  question, 
are  receiving  more  attention  than  usual,  Americans  being 
probably  awakened  to  their  practical  use  by  the  examples 
found  in  Europe.  Of  the  number  quoted.  28  per  cent,  were 
issued  to  foreigners.  Of  the  whole  number  of  patents  issued 
during  the  year,  9  per  cent,  were  granted  to  foreign  residents. 
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Laboratory  Notes. — XV. 


BY    LIEUT.    T.    JARVIS    PATTEN. 


.  ^  liK  eflect  of  two  or  more  currents  act- 
sS^^^I  ing  simultaneously  in  the  same  mag- 
netic system,  but  which  change  in 
value  constantly  with  respect  to  each 
'ither,  can  be  plotted  graphically  and 
the  resulting  magnetic  effect  for  a 
complete  cycle  determined  by  a 
simple  graphical  method,  which  for 
practical  purposes  is  quite  as  exact 
as  the  more  general  methods  of 
analysis,  which  for  many  students 
w(nild  be  more  difficult,  if  not  entirely 
beyond  their  powers. 

The  method  consists  in  treating  the  magnetic  forces  due 
to  the  actions  of  the  different  currents  in  a  system  as  so  many 
separate  and  distinct  mechanical  fr»rccs  having  a  cotnmon 
point  of  appHcation,  and  by  determining  the  resultant  force 
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KIGS.   35.   36  AND  37. 

of  numerous  different  combinations  the  loci  of  the  points  of 
these  different  resultants  define  a  curve  which  portrays  the 
effect  of  the  different  magnetic  or  current  forces  at  work 
(luring  a  .single  cycle. 

Thus  in  I'"ig.  35  wc  have  givtn  iwu  aluniaiing  cuncnis, 
X  j:  and  y  y.  They  are  in  (|uadralure  and  have  cijual  maxi- 
minn  values.  These  must  be  first  plotted  as  sine  cur\es,  if 
they  vary  according  to  the  sine  of  the  angle  of  n)lation  of 
the  generating  armatures,  or  to  get  a  true  result  one  nnisl 
know  the  law  of  change  and  lay  out  the  cuncs  accordingl\, 
.seeing  that  the  maximum  value  of  one  coincides  in  position 
with  the  miniminn  of  the  other  if  the  currents  are  in  (|ua<lra- 
turc,  or  that  any  two  corresponding  values  have  the  proper 
phase  difference.  A  distance  aUmg  the  axis  or  time  line  is 
then  (Iivitle<l  into  a  suitable  nmnber  of  e<iunl  parts,  i,  2,  3. 
etc.,  to  i(),  and  onlinates  are  drawn  cutting  the  two  cur\es, 
nnd  the.se  ordinatcs  may  be  taken  to  re|>resent  the  relative  in- 
stantaneous values,  cither  of  the  currents  themselves  or  of 
their  magnetic  effect  in  a  system.  Consider  the  latter,  and 
suppose  one  current  acts  in  the  circuit  .r  .r  of  the  ring  wind- 
ing I'ig.  3(>  and  the  other  acts  in  the  circuit  1/  y  at  right 
angles  t(^  the  former  vertical  and  horizontal  diameters  of  the 
ring.  We  then  lay  ofT  two  axes  of  co-ordinates.  A'-l-.  .V 
and  V-h  ,V — .  nt  right  angles  to  each  other,  and  on  these  we 
lay  off  positive  v.ilues  of  x  to  the  right  an»l  negative  va' 
to  the  left  of  the  centre,  or  point,  of  intersection,  and  poM, ,, 
values  of »/  above  an«l  negative  values  below  this  point,  usinj.: 
the  different  values  indicated  by  corresponding  ordinates  of 


the  curves  x  x  and  y  y  ol  Fig.  35.     The  points  i,  2,  3,  etc., 
of  the  circle,  Fig.  37,  have  been  determined  in  this  way. 

Thus  tiie  point  2  on  the  circle  is  determined  by  laying  off 
on  the  axis  i^the  distance  o  r  of  the  curve^  above  the  axis 
in  Fig.  35,  and  on  the  axis  A'  the  distance  o  s  of  the  curve 
X  X  above  the  axis  on  the  same  ordinate.  Through  s  and  r, 
Fig.  ^j,  lines  drawn  parallel  to  the  axis  of  co-ordinates  de- 
termine by  their  intersection  the  point  2  of  the  circle,  which 
is  the  point  where  a  mass  free  to  move  would  land  if  actu- 
ated simultaneously  by  two  forces,  one  of  which  acting  alone 
would  carry  it  from  0  to  r  and  the  other  alone  would  take  it 
from  0  to  6".  It  makes  no  difference  in  effect  whether  the 
forces  are  mechanical  or  magnetic;  in  fact,  a  magnetic  force 
:s  in  many  such  instances  made  manifest  by  a  mechanical 
effect,  though  not  always. 

W'e  say,  however,  that  the  two  currents  x  v  and  y  y  ol 
I'ig.  35  at  the  instant  2  have  a  resultant  magnetic  effect  in 
the  system  of  Fig.  36,  which  is  represented  both  in  its  in- 
tensity and  direction  by  the  line  02,  Fig.  37. 

In  like  manner  at  the  next  instant  of  time  assumed  it  has 
the  intensity  and  direction  03,  Fig.  37,  and  if  we  plot  this 
resultant  in  the  manner  indicated  for  all  the  16  periods  of  the 
cycle  we  shall  obtain  the  successive  16  points  of  the  circle, 
i'ig.  37,  because  we  shall  find  that  the  intensity  of  the  re- 
sultant is  always  the  same,  its  direction  only  changing  by 
a  fixed  amount  for  each  successive  period  of  the  cycle. 

This  shows  that  under  the  circumstances  assumed  the  mag- 
netic effect  is  a  constant,  not  a  variable,  quantity.  It  onl\ 
changes  in  direction,  nujving  once  around  the  circle  during 
each  successive  cycle.  This  is  what  will  be  referred  to  as  the 
true  rotar>'  field  effect,  i.  e.,  a  constant  magnetic  pull  ro- 
tates uniformly  around  the  circle  or  point  of  application. 
This  effect  will  always  result  from  the  combination  in  a 
single  system  of  two  currents  acting  at  right  angles  to  each 
other  and  which  vary  according  to  the  sine  law. 
have  equal  maximimi  values,  and  are  in  quadrature 
relation.  All  the  above  conditions  are  essential  to 
the  true  rotary  field  effect,  and  this  effect,  as  will  be 
shown,  will  be  materially  altered  and  disturbed  by  altering 
either  one  or  more  of  the  conditions  imposed.  With  them, 
liowever,  the  rotar)-  field  is  constant  in  strength  and  not 
l^ulsating,  as  I  have  seen  stated  in  the  earlier  literature  of  the 
subject. 

If  now  wc  rectify  the  two  quadrature  currents  and  super- 
I^ose  the  rectified  currents  in  a  single  circuit,  as  indicated  by 
the  dotted  curves  in  Fig.  38,  we  should  obtain  such  a  pulsat- 


FIO.    38. 

ing  curAC  as  ir  ir  for  the  expression  of  the  result — a  cune 

that  has  no  zero  value,  to  be  sure,  but  which  is  pulsating"  in 

rharacler,  and  it  was  formerly  quite  erroneously  assumed 

that  the   magnetic  field   produced  by  the   introduction  of 

biphase  currents  into  a  magnetic  system  would  partake  of 

this  pulsating  effect.     This  would  only  be  the  case,  however, 

if  we  rectified  the  .currents  with  the  object  in  view  of  obtain- 

""   from   the   resulting  currents,  acting  simultaneously,  a 

<1 — not  a  revolving  or  rotating — magnetic  field. 

llic  rotating  magnetic  field  produce<1  by  the  undisturbed 
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action  of  the  biphase  alternating  currents  is  constant  and  uni- 
form. 

(To   be   continued.) 


Light  and  Electricity  After  naxwell  and  Hertz. 


BY  H.    POINCAKE. 

At  the  time  that  Fresnel's  experiments  were  forcing  the 
scientific  world  to  admit  that  light  is  due  to  the  undulations 
of  a  very  subtle  fluid  filling  interplanetary  space,  Ampere 
was  making  known  the  laws  and  mutual  actions  of  electric 
currents,  and  advancing  the  theory  that  this  same  fluid,  the 
ether,  is  the  means  of  electrical  actions. 

This  supposition  was  strengthened  by  the  unexpected  fact 
that  in  passing  from  the  system  of  electrostatic  units  to  the 
system  of  electrodynamic  units  the  factor  of  transformation 
used  is  precisely  equal  to  the  velocity  of  light. 

But  the  nature  of  the  relations  between  optic  and  electric 
phenomena  was  divined  by  the  genius  of  Maxwell. 

According  to  older  writers,  conductors  permitted  the  flow 
of  electricity,  while  dielectrics  served  only  to  oppose  the 
flow.  But  Faraday  showed  that  other  conditions  being  the 
same  in  a  condenser,  the  charge  was  different  with  different 
insulators. 

If  light  is  an  electric  phenomenon,  then  an  insulating  sub- 
stance traversed  by  light  rnust  be  the  seat  of  this  phenom- 
enon; therefore,  electric  phenomena  should  be  located  in  the 
dielectric. 

But  why  are  these  currents  evident  under  certain  condi- 
tions, and  yet  not  so  under  ordinary  conditions?  Because 
dielectrics  do  not  simply  oppose  the  flow  of  electricity  with  a 
resistance  much  greater  than  that  of  conductors,  but  with  a 
resistance  like  that  to  be  overcome  in  bending  a  spring, 
which  increases  with  the  amount  of  bending  until  it  equals 
the  appHed  force  when  movement  ends,  all  the  work  of 
bending  being  restored  when  the  force  ceases. 

Ordinary  resistance  is  like  that  met  with  in  displacing  a 
body  in  water.  It  depends  on  the  velocity  of  the  body,  but 
not  on  the  total  displacement.  The  movement  ends  when 
force  ceases,  and  there  is  no  tendency  to  restore  work  done, 
all  being  transformed  into  heat  by  the  viscosity  of  the  water. 
So  conducting  wires  heat. 

Thus,  dielectrics  have  elastic  resistance  and  permit  dis- 
placement currents,  while  conductors  have  viscous  resist- 
ance and  permit  conduction  currents.  Evidently,  displace- 
ment curjents  are  of  short  duration,  and  conductive  currents 
exist  as  long  as  the  producing  electromotive  force. 

Electrostatic  attraction  is  like  the  unbending  force  of  the 
springs,  and  disruptive  discharge  like  the  breaking  of  some 
overstrained  springs. 

When  the  two  poles  of  a  battery  are  joined  by  a  wire  the 
current  is  regarded  as  closed;  but  when  the  two  poles  were 
joined  in  the  two  plates  of  a  condenser  the  current  was  re- 
garded as  open,  traversing  the  battery  and  the  wires,  but 
stopping  on  the  plates  of  the  condenser.  Maxwell,  however, 
supposes  a  displacement  current  to  continue  across  the 
dielectric  of  the  condenser.     Thus  all  currents  are  closed. 

Conduction  currents  produce  heat,  affect  magnets  and  cur- 
rents, and  induce  currents.  Displacement  currents  do  not 
produce  heat,  but  should  show  the  other  effects.  We  can- 
not have  in  dielectrics  continuous  currents  of  long  duration, 
nor  alternating  currents  of  long  period;  therefore,  their 
effects  are  only  observed  with  very  rapid  alternations. 

A  luminous  wave  is  a  succession  of  alternating  currents 
produced  in  the  dielectric,  which  change  in  direction  a 
quadrillion  times  per  second.  The  induction  due  to  the  high 
frequency  produces  other  currents  in  the  neighboring  parts 
of  the  dielectric,  and  thus  the  wave  is  propagated  from  point 

•  Abstract  of  an  article  in  "L'Annuaire  du  Bureau  des  Longi- 
tudes pour  1894." 


to  point,  the  velocity  of  prc^pagation  being  equal  to  the  ratio 
of  the  units.  If  there  are  open  currents,  these  vibrations  are 
Umgitudinal,  like  those  of  sound;  but  if  all  currents  are 
closed,  electricity  acts  like  Fresnel's  incompressible  ether, 
its  vibrations  being  transversal. 

The  experimental  proof  of  ^vlaxwell's  plausible  theory  was 
delayed  twenty  years.  Older  electrodynamics  required  elec- 
tromagnetic induction  to  be  produced  instantly;  according 
to  the  new  doctrine  it  should  be  propagated  with  the  velocity 
of  light.  This  latter  was  established  by  the  interference  ex- 
periments of  Hertz. 

Two  waves  from  the  same  source  interfere  when  they 
meet  at  the  same  point  after  following  different  paths.  If 
the  difference  of  the  paths  is  equal  to  a  whole  number  of 
wave  lengths,  the  vibrations  are  in  the  same  phase  and  add; 
but  if  the  difference  of  travel  equals  an  odd  number  of  half- 
wave  lengths,  the  vibrations  are  in  opposite  directions  and 
subtract.  Interference  is  possible  with  all  periodic  phe- 
nomena propagated  with  finite  velocity.  But  if  the  velocity 
is  infinite,  there  can  be  no  interference. 

Imagine  two  conductors  at  different  potentials  united  by 
a  wire;  a  current  flows  to  equalize  the  potentials,  and  owing 
to  self-induction  (like  the  inertia  of  a  pendulum  at  the  lowest 
point  of  the  swing)  continues  until  the  conductors  take 
charges  opposite  to  what  they  had  at  first.  Then  the  same 
operation  is  repeated,  and  we  have  an  electric  pendulum. 
The  period  of  oscillation  decreases  with  the  capacity  of  the 
conductors.  Al  this  was  made  known  by  Lord  Kelvin  and 
Feddersen. 

Given  the  electric  pendulum,  it  is  necessary  to  set  it  in 
motion.  This  requires  the  disturbing  cause  to  act  for  a 
very  short  time  relative  to  the  duration  of  a  period  of  oscilla- 
tion. Conditions  required  these  to,  be  one  hundred  millions 
to  one  thousand  millions  per  second;  they  were  produced  as 
follows    by  Hertz: 

Take  the  electric  pendulum  and  make  a  cut  several  milli- 
metres wide  through  the  connecting  wire,  separating  the  ap- 
paratus into  two  symmetrical  halves,  w'hich  are  joined  to 
the  two  poles  of  a  Ruhmhorff  coil.  When  a  certain  differ- 
ence of  potential  is  produced  a  discharge  occurs  across  the 
air  gap  affording  a  path  for  the  oscillations  of  the  con- 
ductors. Under  certain  rather  complex  conditions  studied 
by  Hertz,  suitable  oscillations  are  produced.  These  ver}' 
rapid  oscillations  of  the  exciter  are  detected  by  a  resonator, 
which  consists  of  two  small  spheres  joined  by  a  w'ire  bent 
into  a  circle  so  as  to  bring  the  spheres  ver}-  close  together. 

The  induction  due  to  the  exciter  puts  the  resonator  in 
vibration  the  more  readily  when  their  periods  are  about 
equal.  At  certain  phases  of  the  vibration  the  difference  of 
potential  of  the  two  spheres  is  great  enough  to  cause  spark- 
ing across  the  gap. 

We  may  expose  the  resonator  to  the  direct  induction  of  the 
exciter  at  a  great  distance,  reflection  being  produced  by 
a  mutual  sheet  as  by  a  mirror;  or  we  may  let  the  exciter  act  at 
a  short  distance  on  a  long  wire,  which  the  electric  waves  fol- 
low, and  which  will  act  at  a  short  distance  on  the  resonator, 
the  reflexion  being  produced  at  the  end  of  the  wire.  In 
either  case  the  reflected  wave  interferes  with  the  direct  wave, 
and  points  are  found  where  the  sparks  of  the  resonator  are 
extinguished.  These  experiments  show  that  the  velocity  of 
propagaticn  of  induction  across  air  is  finite,  and  that  it  is 
equal  to  the  velocity  of  the  wave  along  the  wire,  in  confirma- 
tion of  Maxwell. 

In  conclusion,  the  results  acquired  are  these:  The  velocity 
of  induction  through  air  is  finite,  without  which  interference 
would  be  impossible.  The  length  of  the  wave  can  be. 
measured.  The  velocity  of  the  wave  along  a  rim  has  been 
measured  directly  by  Blondlot  and  found  to  be  equal  to  the 
ratio  of  the  units. 
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Kope  Driving.— VII.  is  probably  nothing  better  than  tallow  and  black  lead,  or 

graphite,  provided  the  rope  is  not  twisted  too  hard,  which 

bv  J. )  n-AiHtk.  would  prevent  the  dope  from  peneti'ating.     In  certain  drives 

UPES  Miadc  oi  the  i>anjc  hemp  and  that  arc  hubjected  to  hard  service  and  are  more  or  less  ex- 

ilie  same  weight  per  foot,  but  twisted  posed  to  the  weather,  boiled  linseed  oil  is  used  very  success- 

icspcctivcly     to     two-thirds,     three-  fully.     According  to  Mr.  A.  D.  Pentz,  the  rope  is  treated 

fourths  and  four-fifths  of  the  lengths  every  two  weeks  to  about  two  quarts  of  the  oil,  dripped  one 

^    ^           ^,         of  their  component  yarns,  supported  drop  at  a  time  upon  one  of  the  sheaves,  which  is  uncovered 

^                        the  following  weights  in  two  experi-  on  top:  tlie  rope  runs  on  the  bottom  of  the  sheave  and  slowly 

^_        V     incnts  made  by  Duhamel:*  absorbs  the  oil.     Although  the  rope  is  very  materially  weak- 

■        ^  i                                            Pounds,  poundis.  ened  by  this  process,  yet  the  greater  freedom  of  the  fibres 

■<   ^^   m^^;i^         T^!i;;^h« ■;:::: ::;::;  \'Z        iS^  i^''"^'^'  ^  ^^^^^■'^''  ^^•oi-l<i»&  strain  to  be  carried,  for  it  is  the 

i-our-isfihs   6,205         7,3s»7  lelativc  wear  of  the  fibres  that  determines  the  life  of  the 

J  f ,,  E  ,,^  The  results  of  these  experiments  led  rope.  A  manilla  rope  with  the  fibres  properly  lubricated 
y  Duhamel  to  make  ropes  without  twist  will,  imder  the  same  conditions,  outlast  from  two  to  four 
by  placing  the  yarns  together  and  similar  dry-laid  ropes  which  are  allowed  to  run  dry.  Ma- 
wrapping  them  rcjuiid  to  keep  tliem  together.  The  rope  had  nilla  transmission  ropes  are  generally  laid  up  in  tallow,  paraf- 
grcat  stringtli  and  pliability,  but  not  nmch  durability  on  ac-  fine,  soapstone,  or  a  mixture  similar  to  the  above  prei)arations. 
c(iunt  of  the  outer  covering  wearing  away  or  opening  when  a  superior  mmilla  transmission  rope  is  that  known  as  the 
bent,  thus  admitting  moisture  to  the  interior,  which  rotted  ••  Stevedore,"  or  black  rope,  which  is  made  with  both  three 
the  yarns.  2,^j  j^^yj.  strands,  the  latter  being  laid  up  about  a  central  core. 

In  general,  tlie  greater  the  twist  the  more  iiard  and  rigid  71^^  varus  of  this  rope  are  each  coated  with  a  mixture  of 

the  roi>e  is,  and  the  better  it  will  keep  its  form ;  but  it  is  not  graphite  and  tallow,  so  that  when  t^visted  up  into  strands 

as  strong  nor  as  pliable,  weight  for  weight,  as  the  more  ,1^^  coating  lodges  in  the  hollows  and  uneven  places  among 

loosely  twisted  rope;  for  this  reason  the  latter  is  to  be  pre-  the  fibres,  and  thoroughlv  lubricates  the  strands  and  indi- 

ferred  for  transnnssion  purposes.  ^.j^lual  ^i^res  composing  the  rope,  which  is  thus  made  prac- 

A  very  excellent  transmission  rope,  known  as  the  "Lam-  ^JcaHy  waterproof;  after  it  has  been  in  use  a  short  time  its 

beth,"  IS  made  in  a  somcwliat  sunilar  manner  to  that  just  de-  appearance  is  that  of  a  black  rod  of  iron,  smooth  and  round, 

scribed,  but  it  is  not  open  to  the  same  objections.     In  this  similar  to  the  bccswax-coatcd   rope  previously   mentioned, 

case  the  rope,  which  is  of  cotton,  is  made  of  four  strands  j^^t  perfectlv  flexible.     A  manilla  rope  thus  made  v,in  last 

twisted  together  in  the  usual  manner,  but  the  strands  are  from  three  to  eight  vears  if  not  overstrained :  when  running 

themselves  composed  of  a  bundle  of  fine  yarns  and  have  in.ioors  under  favorable  conditions  the  latter  limit  mav  be 

scarcely    an    appreciable    twist.     Each    bundle,    comprising  attained,  but  wlien  exposed  to  the  weather,  or  when  working 

many  hundred  yarns,  is  wound  spirally  with  smaller  bundles  ,,„^i^.r  less  favorable  conditions,  its  life  will  be  shortened, 

of  about  100  yams  each.  ,,                     •  .      i    1  r          .1 

T    .,  .         v.,         .  •  I      r  I                               1  •  ,  I  Hemp  ropes  intended  for  outdoor  ser\icc  are  sometimes 

In  tins  wav  the  outside  of  the  rope  acts  as  a  shield  or  cov-  ^      .    1  1             •       »i                 *i          1    »     r        1    »  ♦„>   ,..:» 

.    ,,     •             I  •  1    I      I           1       I.      ,  •  treated  bv  passing  the  varus  through  boihng  hot  tar,  suit- 

cnng  to  the  cores  which  do  the  work.     Bv  this  means  a  ccr-  ,  ,            -,  .'         ,    .        '     a  ^             1  *     .1                  »     r  . 

.  .                 .     f  .1                 II-        f    ,'                         ■      ,  able  machmerN-  being  used  to  regulate  the  amount  of  tar 

tain  amount  of  the  natural  elaslicitv  of  the  rope  is  retained,  .  •      1  •     .1  '                   ^i    *  »i      Ti                  u      ^  ♦  ^ 

...      ...  .,.,    .           ,          ^       ,  -    .         ,.         ,             ,  ■  ,  retained  in  the  %arns  so  th.it  the  fibres  mav  be  coated  over 

and  Its  phabilitv  is  much  greater  than  m  ordinarv  hawser  laid  ,  ,,                   '    ,  ,          ,             n-      ■         '  ^    .             r 

•                  '^                                      -  and  thus  preser\ed  from  decay,      lamng  protects  rope  from 

I  "1    .      .         ,            .            •  1    I  f      •                               T  injurv  bv  exposure  to  rain  and  immersion  in  water;  but  it 

Lubrication  of  ropes  IS  provided  for  in  various  ways,    rre-  1  '    •/    i-u        •      1       j  •         •      ■.      .       _i     r      »u- 

.,    .,              -Ill           1                          1       •       •  makes  its  fibre  ngid  and  impairs  its  strength;  for  this  rea- 

(luentlv  tlie  mpc  is  laid  ui)  drv  and  a  coating  or  dressing  is  .    .             •    1  1     r           i-          .            .    .° 

:     .,       '       .          1  •  ,    •'                 ,                               ,  son  It  IS  unsuitable  for  ordinarv  transmission  purposes, 

given  to  the  exterior,  which  is  suj)poscd  to  i)cnctrate  to  tlie  ■ 

interior  and  lubricate  the  fibres.     With  some  dressings  this  ^^  '^^^  ^^^"  ^'^''^^■"  ^y  experiment:* 

may  occur,  but  with  others  the  effect  is  merely  local;  the  in-  ^-  '^'^^^  ^^''"^^  O''  ""barred  rope  in  continual  service  is  one- 

tcrior  of  the  rope  renmins  drv,  and  much  bending  soon  wears  ^'"'■^^    '"'^''^    durable    than    tarred.     2.  Ihat    it    retams    its 

it  out.     With  cotton  ropes,'  .is  wc  have  .alro.idv  noted,  the  strength  much  longer  when  kept  in  stock.     3.  That  it  resists 

internal  chafing  and  wear  is  vcrv  much  reduced,"  and  for  this  ^'^^  ordinary  injuncs  of  the  weather  one-fourth  longer.     W  ith 

reason  cotton  ropes  arc  laid  up  dry  and  are  not  usually  hi-  ^'^^  exception  of  the  outside  yarns  of  large  hawsers,  manilia 

bricated;  thev  are,  lu)wcvcr,  generally  coated  with  some  form  ropes  arc  not  tarred. 

of  dressing  l.»  prevent  the  fibre  from  rising  or  the  rope,  frav-  '^''^^'  breaking  strength  of  a  rope  will  depend  both  upon 

ing.  and  to  pr.)tcct  it  from  moisture  when  exposed  to  the  ^'^^  Mi>'ility  ot  the  material  and  the  degree  of  twist  given  ti> 

weather.     According  to  the  nature  ..f  the  dressing,  the  in-  ^^'^  strands;  for  a  loosely  twisted  rope  of  a  given  diameter 

tcri.ir  mav  or  mav  not  be  afTected  bv  the  outer  coating.  »'^e  strength  will  be  less  than  that  in  a  hard  tAvist  of  the 

Heeswax  ami  black  load,  with  n  little  tallow,  forms  an  ex-  ''•'»'"e  diameter,  but  compared  weight  for  weight,  the  rope 

cellent  moisture  proof  covering  for  ropes;  it  fills  in  the  spaces  ^^'''1  '^^^  '*'^'^»  >"  *'f. CTree  of  twist  is  the  stronger, 

between  the  strands,  and  the  rope  soon  assumes  a  pcrfect'v  ^^  ^'^^  hartl-twistcd  rope  is  more  rigid  than  the  loosely 

round  and  sniootli  appearance,  like  a  bar  of  iron;  with  this  t^vistcd.  it  is  not  as  suitable  for  transmi.ssion  purposes,  owing 

coating  the  interior  remains  <lrv  and  should  therefore  not  ^^  ^'^^  '^P'*^  ^^^.-ir  which  constant  flexure  produces, 

be  used  where  a  lubricant  is  desired.     Pine  tar  is  much  usc<l  ^"  discussing  the  strength  of  ropes,  which  fc^rmerly  was 

on  cotti.n  ropes  for  the  same  puqwse.     Mixtures  of  tallow  •''l^vavs  given  in  terms  of  the  circumference,  there  is  a  lack 

and  black   lead:  molnsses  and  black  lead:  ciiual   parts  of  '^^  uniformitv  among  writers  in  the  relation  between  the 

resin  or  beeswax,  with  black  lead,  tallow  .md  molasses  melted  'I'Ti'^-t^r  a"^  area  of  a  rope.     The  circumference,  as  meas- 

t.>gcthrr.  and  applied  h<^t:  and  vari«nis  other  compounds  arc  •""e*'  K^'  »  ^^P^.  depends  up<^n  the  number  of  strands  in  the 

in  use  for  this  purpose.     Tallow,  lard  and  other  greases  arc  ""'^pe   and    their   compression    upon    one   another.     If   the 

used   scpnmtclv   aiul   are   fairlv   satisfactor%-  as  a   lubricant.  '^Tands  still  retained  their  circular  section  when  twisted  into 

When  the  rope  nins  out  of  ."loors  a  wateq^r.-of  coating  is  a  rope,  the  circumference  of  a  3-strand  rope  would  be  2.86 

neccssarv  to  prescr\-c  it  from  decav.  and  for  this  purpose,  if  *""es  the  diameter  of  the  circumscribing  circle,  as  given  by 

it  is  also  desired  to  lubricate  the  m'pe  at  the  .same  time,  there  Nystrom:  if  the  strands  completely  fitted  the  circle  its  meas- 

•  Tomllnson.      Vol.  VII..  p.  574.  •  Capt.  8.  B.  Luce,  U.  a  N. 
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ure  would  be  n  times  the  diameter  as  given  by  Unvviu 
and  others. 

As  neither  of  these  conditions  obtain  in  practice  the  true 
value  lies  between  2.86  and  3.14,  and  we  shall  assume  3  as 
the  most  suitable  factor. 

In  the  same  way  the  area  of  the  cross-section  of  the  rope 
is  variously  estimated  as  that  of  the  area  of  the  circular 
strands,  or  as  the  area  of  the  full  diameter  of  the  rope. 

By  assuming  the  rope  to  be  made  of  three  strands,  the 
cross-section  of  each  of  which  is  a  circle,  the  area  of  the 

rope  would  evidently   be  3  j-    dA  where  6  is  the  diameter 

of  each  strand.  If  d  represents  the  diameter  of  rope,  i.  e., 
the  diameter  of  circumscribing  circle,  the  area  in  terms  of 
d  will  become: 


The   Theory  and  Design   ot  the  Closed^toil,  Constant^Curren^ 

Dynamu — II. 


•"4      /       0.16 


O.  :;  2  d-. 


The  section  of  the  strands,  taken  at  right  angles  to  the 
axis  of  the  rope,  is,  however,  not  a  circle,  as  can  be  seen  from 
Fig.  27.  The  degree  of  twist  given  to  the  strands,  and  the 
compression  of  the  latter  upon  one  another,  will  evidently 
afifect  the  area  of  the  section;  for  the  longer  the  spiral  t!ie 
more  nearly  will  the  cross-section  of  each  strand  approach  a 
circle.  It  is  obvious  that  the  true  value  must  lie  between 
0.52  rf2  and  0.7854  d-.  In  determining  this  area  the  writer 
made  a  number  of  plaster  casts  at  different  points  of  six 
3-strand  manilla  ropes,  varying  in  size  from  3-4  inch  to 
I  3-4  inclies  diameter.  With  these  casts  as  dies,  which 
were  covered  with  printer's  ink,  impressions  were  made  and 
tlie  area  obtained  by  using  a  planimeter.  The  area  at  sev- 
eral sections  of  each  rope  was  found  to  be  practically  con- 
stant and  varied  between  0.61  d^  and  0.65  d?' — the  mean  value 
being  0.63  d^,  from  which  we  obtain  the  ratio : 

Area  of  section  of  rope  0.636  <f' 

Area  of  circumscribing  circle        0.7854  d^         '     ' 
that  is,  the  actual  area  of  a  3-strand  rope  equals  8-10  of 
tlie  area  of  the  circumscribing  circle. 

(To  be  continued.) 
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Herewith  we  give  Mr.  H.  W.  Frund's  tables  of  lighting 
hours  for  the  month  of  March  under  his  modified  form 
of  moonlight  schedule. 


TABLE  NO.    I. 

TABLE  NO.  2. 

Standard  Moonlight.                       i 

Frund's  New  Moon 

light 

Philadelph 

ia  System. 

Syst  em. 

Date. 

Light. 

Date. 

Exting. 

Date. 

Light. 

Date. 

E.xting. 

I 

6.2c  P.  M. 

2 

5.00  A.  M. 

I 

6.20  P.  M. 

2 

5.00  A.M. 

2 

6.20     " 

3 

5-3°      " 

2 

6.20      " 

3 

5-30      " 

3 

6.20     " 

4 

5.30      " 

3 

6.20      " 

4 

5-30      " 

4 

6.20     " 

5 

5-30      " 

4 

6.20     " 

5 

5-3°      " 

5 

6.30     " 

6 

5-30      " 

5 

6.30     " 

6 

5.,30      '• 

6 

6.30      *' 

7 

5.20      " 

6 

6.30      " 

7 

S.20      " 

7 

6.30     " 

8 

5.20      " 

7 

6.30      " 

8 

5.20      " 

8 

6.30     " 

9 

5.20      " 

8 

6.30     " 

9 

5.20      " 

9 

6.30     " 

10 

5.20      " 

9 

^•3°  :: 

10 

S.20      " 

10 

6.30      " 

II 

5.20      " 

10 

6.30  " 

II 

5.20      " 

II 

6.30      " 

12 

5.20      " 

II 

^3°      " 

12 

5.20      " 

12 
>3 
14 

11.00     " 

'3 

5.20      " 

12 

6.30      " 

6.30      " 

12.10  A.  M. 

13 
>3 
J4 

5.20      " 
12  M. 
5.10  A.  M. 

12.10  A.  M. 

14 

5.10  A.  M. 

»3 
14 

•5 

1.20     " 

'5 

5.10     " 

J4 

6.40  P.  M. 

14 

12  M. 

16 

2.20      " 

16 

5-IO      " 

15 

1.20  A.  M. 

15 

5.10  A.  M. 

>7 

3.10      " 

17 

5.10      " 

15 

6.40  P.  M. 

15 

12    M. 

-•8 

3-50      " 

18 

5.10      " 

16 

2.20  A.  M. 

16 

5.10  A.  M 

'9 

No  Light. 

19 

No  Light. 

16 

6.40  P.  M. 

16 

.2M. 

20 

" 

20 

•' 

17 

3.10  A.  M. 

'7 

5.10  A.M. 

21 

(( 

21 

" 

17 

6.40  P.M. 

'7 

12    M. 

22 

6.40  P  M. 

22 

8.40  P.  M. 

18 

3.50  A.  M. 

18 

5iio  A.  M. 

23 

6.40     " 

23 

9-50      " 

18 

6.40  P.M. 

18 

12    M. 

24 

6.50     " 

24 

11.00      " 

'9 

6.40      " 

»9 

12     " 

25 

6.50     " 

25 

12.00      " 

20 

6.40     " 

20 

12     " 

26 

6.50     " 

27 

1. 00  A.  M. 

21 

^•*°  :: 

21 

12     " 

27 

6.50     " 

28 

2.00      " 

22 

6.40  " 

22 

12     " 

28 

6.50     " 

29 

3.00      " 

23 

6.40  " 

23 

12     •' 

29 

6.50     " 

30 

3.40      " 

24 

6.50  " 

24 

12     " 

30 

6.50     '• 

3« 

4.20     *' 

26 

6.50  " 

27 

1. 00  A.  M. 

3' 

6.50  ■    " 

_  I 

4.40      " 

27 

6.50  " 

28 

2.00     " 

28 

6. so      " 

29 

3-00      " 

29 

^5°  :: 

30 

3.40      " 

30 

^■s° 

31 

4.20      " 

31 

6.50  " 

I 

4.40      " 

Total  hours,  206.30. 


Total  hours,  260.66. 


HY   HfcNkV    S    CAkHAKl. 

S.SUMiXG  still  practically  constani 
speed,  we  next  inquire  into  the 
methods  employed  to  maintain  a 
constant  current  without  appreciable 
sparking  by  rocking  the  brushci 
round  the  commutator  cylinder. 

In  one  machine  the  brushes  are 
moved  automatically  by  means  of  a 
small  electric  motor  and  at  the  »anic 
time  field  .coils  are  successively  cut 
out  as  the  brushes  rock  forward  with 
a  light  load.  A  pair  of  brushes  is 
used  on  each  side  and  they  are  kept 
at  a  fixed  distance  apart.  By  these 
combined  means  the  machine  can  be  run  on  short  circuit 
with  the  normal  current  and  without  sparking. 

Another  system  leaves  the  field  coils  constantly  in  circuit, 
but  employs  two  pairs  of  brushes  and  varies  the  angular  dis- 
tance between  the  members  of  each  pair  when  the  brushes 
are  moved.  The  movement  of  the  brushes  is  effected  me- 
chanically in  response  to  any  change  in  the  main  current 
till  the  current  is  brought  back  to  the  normal  value.  In 
these  machines  the  spread  of  each  pair  of  brushes,  or  what 
is  sometimes  called  the  overlap  of  the  brushes,  is  lessened 
as  they  rock  forward  toward  the  polar  centres.  \'ery  satis- 
factory results  are  secured  in  this  way. 

In  the  third  class  of  machines  only  one  pair  of  brushes  is 
used,  which  lap  over  about  two  or  three  commutator  sec- 
tions, and  the  regulation  of  the  current  is  effected  solely  by 
the  movement  of  this  one  pair  without  change  of  overlap 
and  without  disturbance  of  the  ampere  turns  on  the  field. 
The  brushes  are  moved  mechanically  by  means  of  an  auto- 
matic regulating  device.  No  less  satisfactor>'  results  appear 
to  be  secured  by  this  method  than  by  the  others,  while  the 
mechanism  as  a  whole  is  somewhat  simpler. 

I  have  described  these  three  methods  for  the  purpose  of 
pointing  out  their  bearing  on  the  theory  and  design  of 
closed-coil  Gramme  rings  for  constant  currents.  The  im- 
portant question  is  not  how  to  get  the  necessary  E.  2^1.  F. 
with  such  a  dynamo,  but  how  to  vary  that  E.  M.  F.  in  re- 
sponse to  the  varying  demands  of  the  external  circuit,  with- 
out injurious  sparking  at  the  brushes. 

The  E.  M.  F.  is  controlled  in  all  three  of  these  methods 
by  rocking  the  '^rushes,  and  the  other  dift'erences  in  the  de- 
vices are  made  necessary  for  the  suppression  of  the  sparking. 
This  brings  us  to  a  consideration  of  the  most  intrinsically 
interesting  topic  of  the  paper,  viz.,  the  conditions  necessary 
to  suppress  sparking  and  tiie  features  of  design  required  to 
furnish  tiiem. 

If  we  assume  that  the  armature  is  well  balanced  electrically 
and  magnetically  and  that  the  brushes  have  a  proper  bearing 
in  contact  with  a  smooth  connnutator,  the  conditions  re- 
quired to  connnute  the  current  without  sparking  are  knoun 
to  be  as  follows:  With  a  two-pole  dynamo,  the  current  is 
divided  through  the  armature,  one-half  going  from  brush 
to  brush  through  one  side  and  the  other  half  through  the 
other  side.  Hence,  when  an  armature  coil  is  carried  past 
the  brush  it  is  transferred  from  the  one  circuit  through  the 
armature  to  the  other,  and  at  the  same  time  the  current 
th.rough  it  reverses  its  direction.  This  constitutes  the  act 
of  conmuitation.  But  the  sudden  decay  of  a  current  through 
a  coil  in  one  direction  and  its  gTO\vth  to  an  equal  value  in  the 
other  gives  rise  to  an  E.  M.  F.  of  self-induction  opposing 
the  change.  This  E.  AT.  F.  will  prolong  the  flow  of  the  cur- 
rent on  one  side  of  the  brush  and  will  oppose  its  rise  on  the 
other  side.     Hence,  if  the  coil  is  short  circuited  bv  the  brush 
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lapping  over  the  two  consecutive  commutator  segments  to 
which  its  ends  are  connected,  even  when  the  coil  passes  the 
neutral  plane  of  the  dynamo,  the  £.  M.  b\  of  self-induction 
produces  a  local  current  through  this  coil;  and  when  the  one 
end  of  the  coil  slips  past  the  brush  and  becomes  a  part  of 
the  other  half  of  the  divided  circuit,  the  current  which  should 
reverse  through  it  meets  the  opposing  current  and  breaks 
over  the  gap  to  the  brush  with  a  spark.  Hence  the  com- 
mutation must  not  take  place  at  the  neutral  plane,  but  in 
advance  of  it,  and  in  a  field  where  the  induced  E.  M.  F.  in 
the  coil  shall  be  just  sufficient  to  offset  the  self-induction, 
and  in  addition  reverse  the  current  in  the  coil  while  it  is  pass- 
ing through  the  brush  or  pair  of  brushes,  and  cause  it  to 
grow  to  the  n<jrmal  value  at  the  instant  when  one  end  of  it 
passes  out  from  under  the  brush.  The  induction  from  the 
held  must  be  sufficient  to  bring  the  one  current  to  zero  and 
to  set  an  oi)posite  «jne  of  equal  value  Howing  in  the  coil 
during  the  time  it  is  under  the  brush.  Then  the  commuta- 
tion will  be  sparkless. 

\ow  if  the  current  is  kept  constant  in  strength  the  field 
induction  required  to  accomplish  the  results  described  is 
approximately  the  same  whether  the  coil  is  short  circuited 
at  une  angle  or  another  in  advance  of  the  neutral  plane.  It 
would  appear  at  first  thouglit  that,  unless  the  induction  in 
every  part  of  the  field  fn^m  the  neutral  jjlane  to  a  point  nearly 
90  degrees  in  advance  of  it  is  substantially  uniform,  terrific 
sparking  must  result  when  the  brushes  are  shifted  far  for- 
ward to  vary  the  electric  pressure  to  suit  the  requirements 
of  the  circuit;  for  if  the  iiifluction  is  in  excess  of  the  require- 
ments to  accomplish  the  result  described  in  the  commuted 
coil,  then  the  current  will  circulate  through  it  during  the 
short  circuit,  and  the  rupture  of  this  on  leaving  the  brush 
will  cause  sparking.  1  have  illustrated  this  action  in  the 
following  maimer:  Separately  excite  the  field  magnets  of 
a  machitie,  which  can  nm  on  slujrt  circuit  even,  with  a  for- 
ward displacement  of  the  brushes  without  sparking.  Then 
leaving  the  armature  on  open  circuit,  rock  the  brushes  for- 
ward; the  sparking  will  increase  with  each  advance  till  it  be- 
comes terrihc  and  endangers  the  machine.  The  induction 
to  which  each  coil  is  subjected  in  an  excited  field  produces  a 
large  current  in  it  while  it  is  under  the  brush,  since  there  is 
liss  self-induction  in  the  coil  to  offset  the  induction  from  the 
lield  than  there  is  when  the  nuichinc  is  self-excited  and  work- 
ing in  the  normal  way.  There  is  another  reason  to  be  de- 
scribed later. 

(  onsiderations  of  this  kind  have  led  .some  writers  to  say 
that  sparkless  coimmualion  for  any  position  of  the  brushes 
can  beacconiplislied  only  when  the  induction  in  the  field 
is  mad«"  uniform.  The  Statter  constant-current  machine 
in  Kngland  is  made  on  this  principle.  Portions  of  the  pole 
pieci's  are  laboriously  cut  away  at  such  points  as  to  make 
the  density  of  the  lines  of  force  entering  the  armature  over 
a  given  angle  ecpial.  Of  course,  a  machine  built  in  this  way 
will  jK'rmit  of  shifting  the  brushes  through  a  considerable 
angle,  in  order  to  vary  the  potrntial  difference  without  ni- 
troilucing  sparkincr.  I'ut  while  a  uniform  field  accomplishes 
the  result,  no  such  uniformity  is  re(nnre<l;  the  .same  result 
may  he  secured  in  other  ways.  The  first  metliod,  already 
described,  weakens  the  field  uhcn  the  brushes  move  forward 
by  cutting  out  ampere  turns  in  the  field  magnet.  This  re- 
duces the  induction  to  the  proper  amount  nt  each  point  with- 
out changing  the  overlap  of  tlie  brushes.  It  is  made  neces- 
sary by  the  very  high  saturation  of  the  armature  core  in  this 
machine.  It  has  the  advantage  of  greater  economy  with 
small  loads,  because  field  resistance  is  cut  out.  but  it  re- 
(jtiircs  a  more  complex  arrangement  of  parts  on  the  machine 
than  suffices  for  the  mere  movement  of  the  brushes. 

The  second  method  diminishes  the  overlap  of  the  brushes 
as  they  are  rocked  fonvard.     In  the  first  place,  this  has  the 


effect  of  diminishing  the  time  allowed  for  the  reversal  of  the 
current,  but  it  also  diminishes  the  number  of  turns  of  wire 
in  the  coil  or  coils  included  between  the  two  parts  of  each 
brush.  The  curtailed  time  intenal  increases  the  self-induc- 
tion of  each  convolution  of  wire,  because  it  increases  the 
rate  of  change  of  the  current  in  the  coil  undergoing  com- 
mutation; but  this  increase  is  counterbalanced  by  the  diminu- 
tion in  the  number  of  turns  of  wire  short  circuited  by  the 
brush.  Hence,  the  total  self-induclion  during  commutation 
remains  not  far  from  constant.  When  the  brushes  shift  for- 
ward into  a  denser  field,  however,  the  diminution  in  tlie 
overlap  decreases  the  number  of  turns  of  wire  included  be- 
tween the  pair  of  brushes  composing  either  the  positive  or 
the  negative,  and  so  cuts  down  the  total  field  induction  in 
those  coils  during  commutation  to  the  amount  required  to 
suppress  sparking.  The  overlap  of  the  brushes  must  there- 
fore be  inversely  as  the  induction  in  a  coil  under  the  brush 
in  different  parts  of  the  field,  for  the  presence  of  the  pole  of 
tlie  armature  at  any  point  reduces  the  induction.  This  point 
is  a  complicated  one  and  needs  further  experimental  study. 

But  in  the  third  class  of  machines  the  overlap  of  the  brush 
is  constant  and  the  field  is  not  weakened  by  cutting  out  coils 
on  small  load.  Neitiier  are  the  pole  faces  cut  away  to  pro- 
duce uniform  induction.  Attention  is  given  to  the  thickness 
of  the  pole  pieces,  so  as  to  avoid  unnecessary  crowding  of 
the  lines  of  force  toward  the  central  portions.  It  is  also  de- 
sirable to  avoid  thinning  of  the  polar  horns,  lest  they  become 
saturated.  In  the  old  Sperry  machine,  which  I  have  investi- 
gated quite  carefully,  each  pole  piece  is  cut  quite  in  two. 
In  fact,  as  is  well  known,  the  field  has  four  cores.  At  the 
same  time  the  horns,  or  pole  tips,  are  rather  blunt  But  this 
machine  shows  the  violent  sparking  when  separately  excited, 
with  the  brushes  far  forward  and  the  circuit  through  the 
armature  open.  The  induction  round  the  armature  is  not 
uniform,  but  the  sparking  is  small  for  any  position  of  tlie 
brushes  with  the  normal  current.  The  brush  bears  on  about 
three  commutator  segments.  I  refer  to  this  machine  as  an 
illustration  of  the  class  and  not  as  a  model  of  excellence.  It 
is  no  longer  built. 

In  this  machine  the  induction  to  which  a  coil  is  subjected 
near  the  brush  is  not  the  same  in  different  parts  of  the  field, 
but  diminishes  as  the  brushes  are  worked  forward,  tlie  cur- 
rent being  kept  constant.  With  the  exploring  coil  before  de- 
scribed and  the  two  extra  brushes  bearing  on  the  insulated 
coj)per  ring  and  the  fibre  collar  with  brass  segment,  respec- 
tively, the  external  circuit  connecting  the  two  small  brushes 
was  carried  through  a  d'Arsonval  galvanometer  in  shunt. 
The  two  extra  brushes  were  attached  to  the  two  main  bnish 
holilers,  but  were  insulated  therefrom.  With  one  brush 
making  contact  with  the  small  brass  segment,  two  and  then 
three  commutator  bars  in  advance  of  the  upper  main  brush, 
the  following  deflectionj;  were  obtained  with  the  galvano- 
meter from  maximum  to  minimum  load,  the  steps  being 
about  equal: 

Deflection,  2  mK»iH>nls.  Deflection.  3  aegments. 

S6  63.5 

24  M 

S2  49 

20  41 

18  M 

16.B  SI 

18  6  » 
12.6 
10.5 

The  steps  were  not  the  same  in  the  two  series  of  obser\'a- 
tions.  No  trouble  was  found  in  obtaining  a  steady  deflec 
tion  of  the  galvanometer,  the  dynamo  making  about  1,200 
revolutions  per  minute.  The  exploring  coil  was  therefore 
subject  to  a  diminishing  induction  near  the  brush,  as  it 
moved  forward  with  the  brush  toward  the  centre  of  the  polar 
surface. 

(To    bo    rontlnuod  >  , 
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COMPILED  PROM  THE 
PRINCIPAIi  FOREIGN 

ELECTRO-PHYSICS. 

Thermo -Electric  Phenomena.  —  "Electricity,"  Jan.  12, 
quotes  from  a  paper  by  Mr.  Steele  from  "  Science,"  describ- 
ing briefly  some  of  his  researches  in  the  generation  of 
electromotive  force  by  the  heating  of  a  single  metal;  the 
highest  effect  observed  was  with  gold,  in  which  he  obtained 
nearly  half  a  volt  for  a  short  length  (presumably  a  few 
inches);  a  clay  tube  (tobacco  pipe  stem),  containing  lead, 
gave  0.3  volt;  in  general  the  E.  M.  F.  was  unsteady  and 
irregular. 

Aurora  B or ealis.  —  It  is  suggested  in  "La  Lum.  Elec. ," 
Jan.  6,  that  the  following  experiment  by  Mr.  Rimington  may 
lead  to  an  explanation  of  the  phenomena;  he  found  that  a 
vacuum  tube  becomes  illuminated  if  rotated  while  near  a 
rod  of  rubber  or  sealing  wax  which  has  been  electrified. 

Atmospheric  Electricity. — The  Lend.  "Elec,"  Jan.  12, 
describes  briefly,  though  not  very  clearly,  the  apparatus  used 
by  Mr.  Andre  for  measuring  the  difference  of  potential  of 
the  atmospheric  electricity  by  means  of  a  balloon;  the  re- 
sults of  these  tests  were  mentioned  in  the  Digest  Jan.  2. 

Dynamical  Theory  of  the  Electric  and  Luminiferous  Medium. 
— The  article  by  Mr.  Larmor,  mentioned  in  the  Digest  last 
week,  is  concluded  in  the  Lond.  "Elec.  Rev.,"  Jan.  12. 

Dielectric  Constants  of  Biaxial  Crystals.  —  "La  Lum.  Elec.,'" 
Jan.  6,  reprints  at  some  length  an  extract  from  a  thesis  by 
Mr.  Borel  on  this  subject. 

MAGNETISM. 

The  Pull  of  Magnets. — The  serial  in  "Ind.  and  Iron"  is  con- 
tinued in  the  issue  of  Jan.  12;  the  law  that  the  pull  of  a 
magnet  on  its  armature  varies  as  the  square  of  the  induction 
and  the  area  is  stated  and  its  application  to  telephones  and 
measuring  instruments  is  discussed;  if  the  area  of  the  poles 
of  an  electromagnet  be  halved,  the  total  induction  remain- 
ing the  same,  th€  force  per  square  centimetre  will  be  quad- 
rupled, but  as  the  area  is  halved  the  force  on  the  armature 
wiil  be  doubled;  with  a  given  induction,  therefore,  it  follows 
that  the  force  varies  inversely  as  the  area;  the  pull  of  a 
magnet  may  therefore  be  increased  by  tapering  the  pole 
pieces  down,  provided  the  total  induction  is  not  diminished 
thereby;  such  polar  surfaces  could  be  cut  up  into  a  number 
of  small  poles,  separated  by  shallow  grooves;  this  method 
should  be  adopted  in  magnetic  brakes,  magnetic  friction 
clutches  and  similar  machinery.  As  very  minute  inaccura- 
cies in  the  faces  of  a  magnet  and  its  armature  make  very  great 
differences  in  the  force,  it  is  not  possible  to  make  accurate 
measurements  of  the  induction  in  iron  by  means  of  the  pull. 
Transformation  Produced  in  Iron  by  a  Strain. — A  trans- 
lation of  Mr.  Charpy's  article,  mentioned  in  the  Digest  last 
week,  is  given  in  abstract  In  the  Lond.  "Elec,"  Jan.  12. 

UNITS,    MEASUREMENTS    AND    INSTRUMENTS. 

Kruppin,  a  New  Resistance  Metal.— The  "Elek.  Zeit.,"Jan. 
II,  contains  additional  information  about  this  material,  which 
was  described  in  the  Digest  Jan.  6.  Results  of  a  series  of 
elaborate  tests  made  by  the  Imperial  Institute  are  given; 
prior  to  the  tests  the  metal  was  heated  for  two  hours  to  200 
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degrees  C,  and  the  measurements  were  made  at  150  degrees, 
100  degrees,  50  degrees  and  normal  temperature;  the  results 
are  as  follows:  Specific  gravity,  8.102;  tensile  strain,  60  kilo- 
grammes per  square  millimetre;  elongation,  22  to  25  per 
cent.;  specific  resistance,  85.13  microhms  per  centimetre  per 
square  centimetre  at  20  degrees  C;  mean  temperature  co- 
efficient 0.0007007.  The  resistance  is  quite  appreciably 
higher  than  that  of  the  usual  resistance  metals  and  only  10 
per  cent,  less  than  that  of  mercury;  it  can  be  kept  at  a  tem- 
perature of  600  degrees  C.  without  suffering  any  change  in 
its  structure,  while  for  other  metals  a  much  lower  tempera- 
ture is  sufficient  to  make  them  brittle;  it  is  specially  adapted 
to  starting  resistances  for  motors,  regulating  resistances,  etc. 

Phase  Meter. — Referring  to  the  apparatus  of  Prof.  Puluj, 
mentioned  in  the  Digest  Dec.  23,  the  Lond.  "  Elec.  Rev.," 
Jan.  12,  states  that  a  similar  method  was  tried  by  Mr.  Rollo 
Appleyard  some  six  months  ago,  but  it  was  found  to  be 
quite  impracticable,  owing  to  the  vibration  of  the  spring, 
but  Prof.  Puluj  claimis  to  have  met  this  by  a  prelim inar>^  tun- 
ing of  the  spring;  it  suggests  that  a  twisted  strip  with  a 
single  half-turn  might  possibly  replace  the  two  springs,  in 
which  case  only  one  mirror  would  be  required. 

Price  Indicating  Meier. — The  "Elek.  Rundschau,"  No.  7, 
describes  and  illustrates  an  instrument  resembling  an  am- 
peremeter, the  reading  of  which  at  any  moment  indicates  the 
cost  of  the  current  which  is  being  consumed  at  that  moment 

Thallium. — The  following  data  are  given  in  a  paper  by  Mr. 
Steele  mentioned  in  the  Lond.  "  Elec,"  Jan.  12.  Specific 
electrical  resistance,  20,200  C.  G.  S.  units  at  20  degrees  C, 
with  a  coefificiency  of  variation  of  resistance  0.00392,  in  the 
neighborhood  of  this  temperature;  "the  absolute  thermo- 
electric height  of  thallium  is  216  —  o.jg  T,  where  T  is  the 
temperature  on  the  centigrade  scale. 

Influence  of  Deformation  on  Resistance.  —  "La  Lum.  Elec," 
Jan.  6,  reprints  an  abstract  of  a  Royal  Societ)--  paper  by 
Messrs.  Gray  anc  Henderson. 

DYNAMOS   AND   MOTORS. 

A  New  Method  of  Coupling  Motors. — Mr.  Guilbert  in  "La 
Lum.  Elec,"  Jan.  6,  describes  a  new  method  for  coupling 
two  non-synchronous  n:ultiphase  motors,  so  as  to  obtain  vari- 
able speeds,  devised  by  Mr.  Siemens  and  called  the  cascade 
coupling.  The  field  of  the  first  motor  is  connected  directly 
to  the  mains;  the  three  armaiure  circuits,  supposing  it  to  be 
a  three-phase  miOtor,  are  united  in  common  at  one  of  their 
ends,  the  other  ends  leading  through  contact  rings  and 
brushes  to  the  field  of  a  second  similar  motor,  whose  field 
connections  are  identical  with  the  amiature  connections  of 
the  first-  the  armature  circuit  of  this  second  motor  is  closed 
through  adjustable  resistances  and  has  no  connection  with 
any  other  circuit;  thus  the  induced  currents  in  +he  annature 
of  the  first  motor  supply  the  field  currents  for  the  second 
motor,  the  armature  currents  of  which  are  induced  by  the 
field  currents.  At  starting  the  frequency  in  the  second 
motor  is  equal  to  that  in  the  first,  but  as  the  speed  increases 
the  frequencv  diminishes  until  the  sum  of  the  revolutions 
is  theoretically  equal  to  the  revolving  field  in  the  first  motor; 


154 


THK     ELECTRICAL     WORLD. 


Vol.  XXm.    No.  5. 


they  will  regulate  to  run  at  a  speed  equal  to  a  few  per  cent 
below  half  lliat  of  synchronism.  For  variable  speeds  the 
two  movable  parts  of  the  motors  are  keyed  to  a  common 
shaft,  and  they  are  connected  in  cascade  or  in  parallel,  ac- 
cording as  the  speed  is  to  be  ordinary  or  half  speed;  when 
so  coupled,  it  is  best  to  connect  the  armature  of  the  first 
and  the  field  of  the  second  to  a  common  shaft,  as  this  avoids 
sliding  contacts.  The  efficiency  is  said  to  be  the  same  for 
all  the  speeds;  for  1-3  of  the  synchronous  speed  three  motors 
are  thus  coupled.  When  not  coupled  mechanically  the  two 
motors  may  be  made  to  have  speeds  relatively  diflPerent. 
The  article  contains  a  good  illustration  of  the  connections. 

Improvemcnls  in  Dynamos. — .\n  illustration  is  given  in 
"  La  Luni.  Elcc,"  Jan.  6,  of  the  curious  modification  of  the 
field  used  by  Mr.  Dobrowolsky,  consisting  of  uniting  the 
horns  of  the  pole  pieces  by  a  yoke  piece  of  iron,  thus  con- 
necting them  magnetically  and  forming  a  magnetic  shunt 
or  stnjng  leakage  around  the  armature;  the  intention  is  to 
diminish  the  sparking  at  the  brushes  and  the  losses  due  to 
r'oucault  currents;  the  change  of  magnetic  polarity  at  the 
neutral  line  is  thus  made  less  sudden;  the  waste  of  magnetism 
is  doubtless  of  small  consequence  in  comparison  to  the  ad- 
vantages gained,  especially  as  the  field  current  itself  is  but  a 
small  fraction  of  the  output  of  the  dynamo. 

Dynamos.  —  "La  Lum.  Klec./'Jan.  6,  begins  another  in- 
stalment of  the  well  illustrated  article  by  Mr.  Richard,  in 
which  66  illustrations  of  various  recent  improvements  m 
dynamos  are  given,  taken  presumably  from  j^atcnt  specifica- 
tions. 

Irrcgulariltrs  in  the  Aciion  uf  J)ynamos. — The  serial  on 
this  subject  is  continued  in  "  L'EIec,"  Jan.  6.  A  translation 
of  the  portion  referred  to  last  week  is  given  in  the  Lond. 
"Elcc.  ling.,"  Jan.  12,  including  several  illustrations. 

Cranes. —  The  article  on  this  subject,  mentioned  in  the 
Digest  last  week,  is  concluded  in  the  Lond.  *'  Elec.  Eng.," 
Jan.  12,  in  which  well-illustrated  descriptions  of  several  dif- 
ferent cranes  are  given,  some  of  which  are  of  American  make. 

ARC    AND    INCANDESCENT    LIGHTS. 

Projectors.  —  In  "LKlcc,"  Jan.  6,  Mr.  Sciama  describes  a 
new  prt.jcctor  made  by  JJrcguet,  which,  like  those  of  Schuck- 
crt,  have  a  parabolic  mirror;  in  , comparing  these  with  the 
Mangin  reflectors  he  slates  that  the  focal  distance  is  much 
less,  being  for  a  reflector  of  (.po  millimetres  ccjual  to  680 
inillintctres  for  the  Mangin  and  340  niillinietres  for  the  para- 
b«»lic  mirror;  they  are  also  much  lighter,  having  only  about 
half  the  weight  for  the  complete  apparatus;  an  arrangemeni 
is  described  for  operating  them  from  a  distance  by  means  of 
two  electric  motors. 

Blackening  of  /.ani/>  liulbs. —  The  Lond.  "Klec.  Rev.," 
Jan.  12,  contains  a  sli<»rt  editorial  on  this  subject,  without, 
however,  giving  anything  new. 

ELECTRIC  RAILWAYS. 

Electric  Traction. — Mr.  Kpstcin's  article,  abstracted  last 
week,  is  c«)ncluded  in  the  Lond.  "Elec.  Rev.,"  Jan.  12.  Re- 
garding the  cost  of  fuel,  he  slates  that  for  fairly  representa- 
tive conditions  80  watt  hours  are  rc(iuircd  to  be  put  into  the 
motors  per  ton  mile  propelled  for  the  trolley  and  conduit 
systems,  which,  after  allowing  ft)r  the  various  losses,  corre- 
sponds It)  .24  indicated  h.  p.  hour;  for  eight  tons  per  loaded 
car  this  corresponds  to  1. 92  h.  p.  hours,  and  at  a  consumption 
of  three  poun<ls  of  good  coal  per  indicated  h.  p.  houi  at  $5 
per  ton  the  price  of  fuel  per  car  mile  will  be  1.234  cents;  with 
accumulator  cars  the  engines  and  dynamos  will  be  worked 
at  a  more  uniform  rate,  and  therefore  have  a  higher  com- 
bined cflicicnv'v.  and  the  corresponding  figures  will  then  be 
.177  indicated  h.  p.  per  ton  mile  propelled,  which  for  ten  tons 
per  car  costs  1.14  cents  for  coal  per  car  mile;  notwithstand- 
ing the  greater  weight,  the  consumption  of  fuel  is  less;  he 


believes  that  American  practice  would  show  that  owing  to 
the  great  waste  in  the  trolley  systems,  the  comparison  is 
much  too  favorable  for  the  direct  systems.  He  gives  two 
large  tables  of  details  for  the  cost  of  converting  an  existing 
horse  railway  into  each  of  the  three  electrical  systems,  liie 
conditions  being  the  same  as  those  mentioned  last  week;  for 
insulated  wire  feeders,  and  assuming  that  the  existing  perma- 
nent way  may  be  used,  his  estimates  for  five  minutes'  head- 
way and  24  cars  are  about  $35,000  for  the  trolley,  $50,000 
for  the  conduit  and  $23,700  for  the  accumulator  system,  all 
three  being  the  cost  per  car  per  mile  of  double  track.  The  re- 
sults are  summarized  in  another  table.  Another  table  con- 
tains detailed  data  of  a  number  of  tests  on  tlie  Birmingham 
n.ad;  another  table  gives  the  estimated  costs  of  working  the 
three  different  systems,  the  average  being  about  the  same  for 
all,  namely,  about  19.2  cents,  which  is  due  to  the  fact  tliat  tlie 
interest  on  the  capital  is  less  in  favor  of  tlie  accumulator 
system.  In  conclusion,  he  summarizes  the  results,  showing 
that  the  cost  of  the  installation  for  an  accumulator  line  is 
less  than  for  either  of  the  others  and  represents  a  saving  of 
about  20  per  cent.;  this  is  still  more  favorable  in  the  con- 
struction of  an  existing  tramway,  in  which  case  the  outlay  is 
about  one-half  of  that  for  the  trolley  and  one-third  of  that 
for  the  conduit;  in  conclusion,  he  summarized  some  of  the 
most  important  advantages  in  favor  of  accumulator  roads, 
all  of  which  are  already  well  known. 

Electric  Traction. — The  Lond.  "Elec.  Rev.,"  Jan.  12, 
states  that  Mr.  Rankin  Kennedy  has  discovered  a  new 
method  of  electric  traction,  by  which  the  great  drawback  to 
the  present  system  is  said  to  be  overcome;  the  25  to  40  h.  p. 
motors  will  be  replaced  by  motors  of  5  to  10  h.  p.;  this 
method,  it  states,  is  being  submitted  to  American  experts. 

CENTRAL  STATIONS.  PLANTS.  SYSTEMS  AND  APPLIANCES. 

Three-Wire  System.  —  "La  Lum.  Elec. ,"  Jan.  6,  describes 
and  illustrates  a  Tuodificution  used  in  France  devised  by  Mr. 
Dobrowolsky  which  enables  a  single  dynamo  to  be  used  for 
a  three-wire  system.  The  arrangement  is  shown  in  the  ac- 
companying illustration;   the   modification  of  the  dynamo 
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THREE-WIRE    SYSTEM     WITH     SINGLE    DYNAMO. 

consists  in  connecting  two  diametrically  opposite  points  of  a 
Ciranune  winding  together  through  a  good  sell-induction 
coil  to  the  middle  point  of  which  coil  the  neutral  wire  is  at- 
tached; when  this  induction  coil  can  be  attached  to  the  arma- 
ture itself  the  single  connection  may  be  led  out  through  the 
shaft;  but  if  there  is  no  room,  the  arrangement  shown  in  the 
figure  is  used,  which  requires  two  sliding  contacts;  the  induc- 
tion coil  must  ha, e  very  great  self-induction  and  low  ohmic 
resistance;  the  altemaling  E.  M.  F.  at  the  terminals  of  the 
iiuluction  coils  prevents  all  but  a  small  current  from  passing; 
the  difTerence  of  potential  between  the  ends  and  the  middle 
is  the  same;  an  excess  of  current,  which  retums  through 
the  neutral  wire,  passes  back  to  the  armature  through  the 
two  halves  of  the  coil,  the  ohmic  resistance  of  which  does 
not  oppose  the  passage  of  a  continuous  current.  The  same 
arrangement  can  be  used  as  a  regulator  for  a  three-wire  sys- 
tem, and  if  placed  at  sub-stations  it  avoids  the  necessity  of 
leading  the  neutral  wire  back  to  the  station. 

Solar  Motors. — In    "L'Elec,"   Jan.  6.  a    motor   proposed 
by   Mr.  Ayme,  of  Algiers,  is  described  and  illustrated,  in 
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which  the  heat  of  the  atmosphere  is  to  be  used;  it  consists  of 
a  large  flat  iron  tank,  painted  black,  about  65  feet  long,  25 
feet  wide  and  i  1-2  feet  deep,  filled  with  water  and  exposed  to 
the  rays  of  the  sun;  it  is  connected  with  a  cylinder  6  1-2  feet 
long  and  about  i  1-2  feet  in  diameter,  containing  a  piston,  on 
which  the  pressure  developed  will  be  about  no  pounds  per 
square  inch;  for  a  rise  of  20  degrees  C,  which  takes  place  be- 
tween sunrise  and  noon,  the  number  of  calories  generated 
will  be  1,540,000,  of  which  he  thinks  about  half  can  be  util- 
ized, thus  generating  about  75  kilowatts  during  six  hours; 
owing  to  the  very  slow  motion  of  the  piston,  about  one- 
fourth  of  an  inch  per  minute,  and  to  the  great  speed  of  the 
dynamo,  a  long  train  of  gears  is  required;  in  case  of  rain  the 
receptacle  is  heated  by  means  of  petroleum  residues;  in  veiy 
cold  climates  the  water  must  be  mixed  with  salt  to  prevent  it 
from  freezing.     (It  appears  to  be  only  a  proposition.) 

Rotary-Phase  System. — The  "Elek.  Rundschau,"  No.  7, 
publishes  a  conclusion  of  the  mathematical  article  on  the 
three-phase  system. 

Flush  Snap  Switch.  —  "La  Lum.  Elec. ,"  Jan.  6,  describes 
and  illustrates  a  switch  of  Messrs.  Gartside  and  Wood. 

Rectifiers. — The  Loud.  "Elec.  Rev.,"  Jan.  12,  contains 
an  article  by  Mr.  Kennedy,  giving,  however,  nothing  new. 

Wakefield. — The  Lend.  "Elec.  Rev.,"  Jan.  12, "publishes 
a  report  by  Mr.  Hammond  for  tlie  proposed  lighting  of  this 
city,  containing  comparative  tables  and  data.  A  much  more 
complete  extract  is  given  in  the  Lond.  "  Elec  Eng.,"  Jan.  12. 

Liverpool. — The  London  "Electric  Plant,  "Jan.  i,  publishes 
a  double-page  plate  of  an  interior  view  of  the  Liverpool  cen- 
tral station. 

WIRES,    WIRING    AND    CONDUITS. 

Explosions  in  Electric  Conduits. — An  editorial  on  this  sul)- 
ject  in  the  Lond.  "  Elec.  Rev.,'*  Jan.  12,  states  that  in  the 
Glasgow  conduits  there  were  four  serious  explosions  within 
six  weeks;  it  discusses  the  subject,  stating  emphatically  that 
the  infiltration  of  gases  from  the  soil  is  altogether  inadequate 
to  account  for  the  presence  of  the  gas;  it  believes  the  influx 
of  gas  is  more  probably  due  to  the  subsiding  of  the  soil  be- 
low the  conduits  and  their  consequent  pressure  on  gas  pipes 
beneath  them,  which  causes  ruptures  of  the  pipes.  It  also 
advocates  the  electrical  connection  between  the  sections  of 
the  culverts  in  order  that  they  form  one  large  earth  plate; 
another  mistake  was  the  dragging  of  the  wires  through  cast 
iron  pipes  without  properly  protecting  them.  (That  the  in- 
filtration of  gases  might  be  quite  adequate,  at  least  in  the 
streets  of  New  York,  would  appear  from  a  statement  recently 
made  by  an  employe  wlio  has  spent  many  years  in  laying 
such  conduits;  he  stated  that  almost  anywhere  in  New  York 
one  could  make  a  hole  in  the  street  with  a  crowbar  and  ex- 
plode the  gases  which  collected  by  igniting  them  with  a 
match.) 

A  correspondent  of  the  Lond.  "Elec.  Eng.,"  Jan.  12, 
proposes  as  a  remedy  the  introduction  of  escape  pipes  at 
every  manhole  and  at  intervals  between  them,  laid  under- 
ground up  to  the  house  wall  and  then  up  the  fronts  of  the 
buildings  to  above  the  roof,  where  they  are  suitably  capped 
to  prevent  the  rain  from  entering;  at  the  bottom  of  these 
pipes  traps  might  be  placed  to  collect  and  carry  away  ai.y 
water  that  might  be  deposited  by  the  gas. 

Insulation  Resistance  for  House  Wiring. — The  Lond. 
"  Elec.,"'  Jan.  12,  compiles  in  the  form  of  a  diagram  the  rules 
of  a  number  of  companies  and  institutions  in  England  re- 
duced to  a  common  standard  of  measurement;  they  follow 
more  or  less  closely  the  logarithmic  la^\■,  R  =^  k  -^  n.  in 
which  R  is  the  insulation  resistance,  n  the  number  of  lamps 
wired  (presumably  8-c.  p.  lamps  of  one-third  of  an  ampere) 
and  Tc  a  constant  which  ranges  from  130  down  to  0.6  meg- 
ohms per  lamp;  for  60  lights,  which  is  considered  a  good 


average  number,  the  resistance  in  megohms  is  given  accord- 
ing to  the  rules  of  the  various  companies,  and  it  varies  from 
2.0  to  0.21,  the  higher  ones  being,  as  a  rule,  in  London,  and 
the  lower  ones  in  the  smaller  cities. 

Resistances  with  Alternating  Currents. — A  translation  of 
the  article  abstracted  in  the  Digest  Jan.  20  is  given  in  the 
Lond.  "  Elec,"  Jan.  12. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 
Protective  Device  Against  Strong  Currents. — The  -Elek. 
Zeit.,"  Jan.  11,  publishes  an  illustrated  description  by  Dr. 
Passavant  of  his  apparatus  for  protecting  telegraphic,  tele- 
phonic and  other  like  apparatus  against  strong  currents;  it 
consists  essentially  of  a  small  relay,  which,  when  the  current 
increases,  closes  a  short  circuit  through  a  fusible  wire,  which 
then  melts  and  breaks  the  circuit;  a  diagram  of  the  arrange- 
ment is  given.  In  a  discussion  Dr.  Strecker  remarked  that 
the  price,  50  cents,  was  still  too  great  to  permit  its  introduc- 
tion on  a  large  scale;  he  claims  that  such  an  apparatus  should 
not  cost  more  than  5  to  8  cents.  Dr.  Feussner  described 
another  apparatus,  in  which  a  horizontal  wire  through  which 
the  current  passes  has  a  weight  attached  to  its  middle  point 
by  means  of  an  easily  fusible  hook,  such  as  one  made  of 
shellac;  the  weight  at  the  same  time  holds  a  contact  closed; 
when  the  current  increases  to  over  o.i  ampere  the  heat  is 
sufficient  to  melt  the  hook;  the  release  of  the  weight  then 
opens  the  contact. 

Mercury  Contacts  in  tlie  Wheat  stone  Rapid  System.- — "La 
Lum.  Elec,"  Jan.  6,  describes  and  illustrates  a  device  of 
Messrs.  Price  and  Gray,  intended  to  overcome  the  principal 
faults  of  the  present  Wheatstone  rapid  system,  in  which  a 
perforated  band  is  used ;  the  contacts  are  made  by  means  of 
jets  of  mercury,  which  are  kept  flowing  continuously;  at  the 
receiver  end  the  relay  operates  a  small  contact  point,  which 
makes  or  breaks  contact  with  a  continuous  stream  of  mer- 
cury flowing  horizontally  directly  above  the  contact  point. 

Autographic  Telegraphy.  —  "La  Lum.  Elec. ."'Jan.  6,  de- 
scribes the  Sheehy  system,  in  which  drawings  or  writing  on  a 
sheet  of  paper  are  transmitted  to  a  distance,  where  a  fac- 
simile is  reproduced;  there  is  a  revolving  drum  in  each  ap- 
paratus, over  which  a  contact  point  moves,  the  two  drums 
being  revolved  synchronousl\- :  it  appears  to  require  but  one 
line  wire. 

Electric  Winding  Apparatus. —  -La  Lum.  Elec. ,  '  |an.  6. 
contains  an  illustrated  description  by  Mr.  Marcillac  of  an  ap- 
paratus for  rewinding,  by  means  of  a  motor,  the  train  of 
weights  and  gears  used  in  the  Hughes  apparatus;  the  motor 
is  controlled  by  a  simple  lever  arrangement. 

Working  Speed  of  Cables. — The  Lond.  "Elec  Rev..  "  jan 
12,  states  that  the  favorite  idea  of  substituting  an  induction 
coil  repeater  for  the  mechanical  apparatus  has  been  tried, 
and  the  results  show  conclusively  that  no  gain  in  speed 
whatever  is  obtained;  an  induction  coil  repeater  on  a  tele- 
phone line  produced  a  marked  deterioration  in  the  speaking. 

Theatrophone.  —  "I/Elec.  "  Jan.  6,  announces  that  the 
installation  of  the  theatrophone  at  Bordeaux  is  completed; 
any  subscriber  of  the  municipal  telephone  system  can  now 
be  connected  with  many  of  the  theatres. 

Telephone  Statistics. — The  Lond.  "Elec,"  Jan.  12.  con- 
tains r  large  table  compiled  from  the  "  Jour.  Telegraphique," 
giving  the  statistics  for  1892  for  all  the  civilized  countries 
(except  the  Imited  States).  The  same  munber  contains  an 
editorial  on  this  subject. 

Swedish  Telephone  Statistics. — The  "Elek.  Zeit.,"  Jan.  11, 
gives  a  summary  of  the  statistics  for  the  year  1892,  including 
some  comparative  figures  for  a  number  of  years  previous. 

Central  Telephone  Station  in  Paris. — A  translation  of  the 
article  mentioned  in  the  Digest  Jan.  6  and  13  is  given  in 
abstract  in  the  Lond.  "  Elec,"  Jan.  12. 
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Water  and  Gas  Pressure  Indtcaior.  —  The    "tlek.    ZeiL, 
Jan.  1 1,  gives  a  well-illustrated  description  of  a  new  apparatus 
of  Siemens  &  lialske  for  automatically  indicating  at  a  dis- 
tance the  readings  of  an  indicator  of  the  water  level  in  a 
basin  or  the  gas  pressure  in  a  reservoir. 

KLECTRO-CHEMISTKY. 

Action  of  Electrolyzed  Hca  Water  on  Iron  and  Lead  Pipes. — 
"  Jnd.  and  Iron,"  Jan.  12,  states  that  at  Havre  three  months' 
experience  has  shown  that  lead  pipes  may  be  employed  to 
distribute  this  fluid;  in  lead  pipes  a  film  of  scale  forms  simi- 
lar to  that  of  lead  peroxide,  and  with  iron  the  film  is  not  so 
dark,  but  in  ncitiier  case  does  pitting  or  corrosion  take  place 
inside  of  the  pijKS,  as  the  scale  seems  to  protect  them  from 
further  action;  this,  the  editorial  states,  is  at  variance  with  the 
known  properties  of  a  solution  containing  free  chlorine. 

Electrolysis  0/ Fused  Salts. — Mr.  Andreoli's  serial  is  con- 
tinued in  "  Ind.  and  Iron,"  Jan.  12;  he  continues  his  sum- 
mary of  what  has  been  accomplished  in  this  direction. 

Waves  in  Electrolytes. — '1  he  Lend.  "Klec.  Kev.,"Jan.  12, 
contains  a  short  abstract  of  the  article  by  Mr.  Yule  men- 
tioned in  the  Digest  Dec.  30. 

Accumulators  in  Cold  Localities. — According  to  "La  Lum. 
Klec,"  Jan.  6,  Mr.  Varennes  places  a  small  incandescent 
lamp  covered  with  black  varnish  in  the  liquid  in  each  cell,  in 
<jrder  to  keep  the  accumulator  from  freezing;  an  automatic 
device,  including  a  thermometer,  connects  or  disconnects 
these  lamps  when  the  temperature  falls  below  or  rises  above 
the  freezing  point. 

Aluminium. — According  to  "La  Lum.  Elec,"  Jan.  6,  880 
p<nnids  of  aluminium  arc  produced  daily  in  the  factory  at 
.Saint  Michel  by  the  Minet  process;  a  water  power  of  1,200 
h.  p.  is  used;  although  a  current  of  6,000  amperes  is  used,  the 
voltage  is  only  7  to  8,  of  which  3  are  required  for  the  de- 
comp<;sition. 

Silver- Plating  Industry.  —  1  he  illustrated  serial  in  "Ind. 
and  Iron  "  is  continued  in  the  issue  of  Jan.  12,  where  scratch 
brushing  is  discussed. 

MISCKLLANEOUS. 

Progress  During  iSgj.  —  "La  Lum.  Elec,"  Jan.  6,  con- 
tains a  well-written  article  by  Mr.  Ledebocr,  in  which  he 
gives  a  general  review  of  the  progress  made  during  the  past 
year.  I'Or  those  who  have  read  the  journals  it  contains 
nothing  new,  as  all  the  informalitm  has  ajjpcared  in  the 
journals;  the  review  of  the  purely  scientific  research  is  inter- 
esting, but  is  limited  chiefly  to  work  done  in  France. 

Institution  0/ Electrical  Engineers. — The  first  part  of  the 
inaugural  address  of  the  new  president,  Mr.  Alexander  Sie- 
mens, is  published  in  the  Lond.  "Elec.  Kng.,"  Jan.  12.  It 
is  chiefly  of  local  iiUerest,  and  is  devoted  mainly  to  a  dis- 
cussion of  the  retarding  in  the  spread  of  the  applications  of 
electricity  in  that  countr)'. 

Electrical  Engineering  and  Limited  Liability. —  The  Lond. 
"  Klec.  Kng,"  Jan.  12,  contains  an  article  by  Mr.  Walker,  in 
which  he  discusses  the  (|ucstion  whether  the  adoption  of  the 
limited  liability  principle  conduces  to  the  advancement  of 
the  best  interests  of  those  engaged;  he  thinks  its  adoption  is 
very  rarely  of  advantage  to  electrical  engineers  in  general. 

Electric  Gyroscope.— The  "Klek.  Kcho.,"  Jan.  6,  in  a  well- 
illustrated  article  on  g>Toscopes,  contains  flescriptions  an<l 
illustrations  of  electrically  driven  gyroscopes. 

Biographical. — A  .short  biographical  notice  of  Dr.  Ilcin- 
rich  Hertz,  by  Prof.  Oliver  Ixidge,  is  published  in  the  Lond. 
"  Elec,"  Jan.  12.  The  "  E!ek.  Zeit,"  Jan.  11.  also  publishes 
a  short  biography. 

Priaes.  -"\:V.]cc.."    Jan.     (\    i^ncs   a    list    of   the    pr 
offered  by  the  French  Academy  of  Sciences  for  the  connng 
bur  years. 


What   Is  Thought  of  the  .New   Form, 


1  AM  DELIGHTED  with  the  new  form. 

Port    Colborne.    Ont.  M.    RICHARDSON. 

By  far  the  best  electrical  paper  published,  and  decidedly 
better  in  its  new  form  than  in  its  old. 

Columbus,    Ohio.  R.    J.    M.    DAXLEY. 

The  best  electrical  paper  is  the  world.  1  like  it  better 
in  its  new  dress. 

Phoenix.  Arizona.  WM.  S.  PICKRELL. 

I  LIKE  The  Electrical  ^^■oRLD  in  its  new  foim,  in  its  old 
form,  or  in  any  form.  So  long  as  I  get  tlie  paper  1  am  satis- 
fied. 

New    Durham.    N.    J.  CHARLES    BEEBEE. 

I  LIKE  THE  PAPER  vcry  much  indeed  and  find  it  a  great  help 
in  my  work;  1  also  like  the  new  form,  as  it  is  much  more 

convenient  to  handle  and  read. 

Cambridge.  Mass.  OSCAR  S.  WHITNEY. 

The  new  form  makes  the  paper  decidedly  more  con- 
venient to  handle  and  file,  and  I  hope  your  continued  efforts 
and  enterprise  will  meet  with  proper  appreciation. 

Vicksburg.    Miss.  WM.    H.    McCOLLOUGH. 

In  my  TWENTY-SIX  YEARS  with  the  Western  Union,  com- 
mencing in  1855,  I  have  seen  the  beginning  of  all  electrical 
literature  in  this  country,  and  I  consider  The  Electrical  World 
an  honor  to  you  and  a  glor>-  to  the  profession. 

Fabius.     N.     Y.  W.     H.     JOHNSON. 

A  WEALTH  OF  INFORMATION.  The  Elcctrical  World,  estab- 
lished nineteen  years  ago,  may  fairly  be  considered  tlie 
pioneer  in  electrical  journalism.  Published  weekly,  it  con- 
tains a  wealth   of  information   as  to  all  tliat  is  going  on 

among  electricians. 

—Philadelphia  Bulletin. 

The     MODERN     ELECTRIC     SEARCH     LIGHT.         AmOllg     clcctrica 

journals  The  Electrical  World  shines  out  like  a  great  electric 

search  light.     The  size  has  been  changed  to  a  much  handier 

one  and  the  character  of  the  matter,  which  has  always  been- 

up  to  the  standard,  is  now  brighter  than  even 

—Philadelphia  Record. 

For  FIVE  YEARS  I  have  taken  The  Electrical  World.  I  have 
always  liked  the  matter  it  contained,  but  never  the  shape. 
In  its  present  form,  however,  there  is  apparently  nothing 
more  to  be  desired,  and  if  you  continue  to  keep  pace  with 
the  times  as  you  have  been  doing  you  cannot  fail  to  satisfy 

any  reasonable  subscriber. 

Renfrew.   Ont  A.   A.    WRIGHT. 

From  THE  TWENTY  si'BSCRii'TiONS  w  hich  I  send  you  herewith 
fn)m  the  professors  and  students  of  the  University  of  Minne- 
sota, you  will  agree  with  me  when  I  say  that  The  Electrical 
World  is  a  general  favorite  here  at  the  university,  both 
among  students  and  professors.  I  am  sure  your  friends  in 
the  Northwest  are  pleased  with  the  grand,  good  sheet  you 
have  given  them  during  i^)Z-  We  appreciate  the  Digest 
and  the  hundred  and  one  other  things  that  are  first  class  in 

every  respect. 

MlnncapoHu.   Minn.  C.  H.  CHALMERS. 

The  most  popular  technical  joi  rnau   The  vast  importance 

which  the  electrical   interests  of  the  present  day  have  as- 

siuned  may  be  inferred  from  the  fact  that  a  recent  issue  of 

The  Electrical  World,  the  leading  weekly  journal  devoted  to 
electricity,  contains  no  less  than  one  hundred  pages,  antl  over 
300  business  annoimccmcnts  in  its  advertising  columns,  an 
amount  of  matter  only  exceeded  by  that  of  one  other  in- 
dustrial or  technical  paper  in  the  I'nitcd  States — the  journal 
rci^resenting  the  iron  interests.  The  Electrical  World,  which 
i*;  an  entcr]>rising  and  handsomely  illustrated  weekly,  is  called 
"  the  most  popular  technical  journal."  and  is  said  to  have 

nore  subscril>ers  among  the  general  reading  public  than  any 

other  technical  periodical. 

—Albany  Journal. 
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Windmills  for  Electric   Lighting. 


There  are  said  to  be  no  less  than  500,000  windmills  in  ac- 
tual daily  operation  in  this  country  alone,  and  yet  the  eco- 
nomical value  and  thorough  reliability  of  this  prime  mover 
is  but  little  appreciated  by  the  public  at  large. 

The  records  of  the  Signal  Service,  U.  S.  Army,  for  the 
past  fifteen  years  show  that  the  wind  may  be  relied  upon  t(j 
blow  with  sufificient  velocity  to  drive  a  windmill  to  its  aver- 
age working  capacity  eight  hours  out  of  every  twenty-four. 
But  since  there  are  hours  of  absolute  calm  the  employment 
of  a  windmill  is  necessarily  restricted  to  two  classes  of  work. 
I.  To  work  admitting  of  frequent  interruption.  2.  To  work 
where  power  can  be  stored  for  future  use. 

It  is  in  work  of  the  second  class  that  windmills  find  their 
true  field  of  usefulness,  and  they  are  already  largely  used  for 
pumping  and  storing  water,  and  for  compressing  air.  An- 
other use,  which  was  first  suggested  by  Sir  William  Thom- 
son in  1881,  and  which  has  several  times  since  then  been  tried 
with  partial  success,  is  in  the  production  of  electric  light, 
the  dynamo  being  driven  direct  from  the  windmill  and  a 
secondary  battery  being  employed  to  store  and  distribute  tlic 
electrical  energy  to  the  lamps. 

The  combination  here  suggested  really  forms  an  ideal 
method  for  isloated  plant  lighting,  and  it  is  likely  to  grow- 
in  favor  as  the  advantages  of  the  system  become  more  gen- 
erally known. 

It  is  found  by  experience  that  it  requires,  on  an  average, 
a  wind  velocity  of  six  miles  per  hour  to  drive  a  windmill,  i.  e., 
to  overcome  the  friction  of  the  bearings  and  transmitting 
gears,  but  that  the  mill  will  actually  run  at  least  eight  hours 
per  day.  From  this  it  is  safe  to  assume  that  one-third  the 
total  movement  of  the  wind  is  lost,  so  far  as  windmill  work 
is  concerned.  The  remaining  two-thirds  should  be  dis- 
tributed over  the  eight  working  hours  of  the  mill. 

Mr.  A.  R.  Wolfif,  M.  E.,  in  his  excellent  work  "  The  Wind- 
mill as  a  Prime  Mover,"  gives  a  table  compiled  from  the 
official  records  of  the  office  of  the  Chief  Signal  Officer,  cover- 
ing observations  made  at  fourteen  different  places  through- 
out the  United  States,  which  shows  that  the  average  monthly 
movement  of  the  wind  during  the  whole  period  of  the  ob- 
servations was  5,769  miles  per  month.     This,  divided  by  30, 


gives  192.3  as  the  daily  movement 
128.2 


192.3  X  -   =    128. 


and 


8 


=  16  -|-  miles  =  the  hourly  rate  during   the  eight 


working  hours. 

Since  windmills  are  always  erected  in  places  where  the  full 
force  of  the  wind  is  felt  and  utilized,  the  above  estimate  of  the 
average  working  velocity  that  can  be  depended  upon  is  be- 
lieved to  be  a  conservative  one. 

The  subjoined  table  shows  the  actual  useful  horse  power 

developed  by  nulls  of  different  sizes  manufactured  by  one  ot 

the  leading  firms  in  the  world  in  this  business: 

Diameter  of  Wheel. 
14  feet. 
16  feet. 
18  feet. 
20  feet. 
25  feet. 
30  feet. 
36  feet. 
40  feet. 
50  feet. 
60  feet. 

This  table  is  based  upon  the  actual  work-  done  b>'  these 
mills  in  a  i6-mile  per  hour  wind. 

In  the  work  on  windmills  before  referred  to  figures  are 
given  which  enable  a  comparison  to  be  made  betw^een  wind 
power,  steam  and  gas  for  pumping  purposes,  which  would 
equally  apply  to  electric  lighting,   from  which  it  appears, 


Weight  of  Mill. 

Useful  H.  P 

1,600  lbs. 

1 

2,500  lbs. 

13-5 

2,700  lbs. 

2 

3,000  lbs. 

3  1-5 

3.600  lbs. 

4% 

4,000  lbs. 

5% 

7,000  lbs. 

6% 

9,570  lbs. 

8 

16,000  lbs. 

16 

20,000  lbs. 

26 

taking  all  the  factors  into  consideration,  that  the  former  is 
more  than  seven  times  as  economical  as  either  of  the  latter, 
even  when  they  are  worked  under  the  most  favorable  cir- 
cumstances. 

As  an  example  of  the  application  of  the  windmill  to  elec- 
tric lighting,  we  illustrate  a  plant  installed  in  Jersey  City  by 
the  Lewis  Electric  Compan}',  120  Broadway,  New  York, 
which  has  been  in  operation  for  some  time,  and  embodies 
several  new  features  of  great  importance. 

Owing  to  the  variable  speed  of  windmills,  the  few  attempts 
heretofore  made  to  use  them  for  charging  storage  batteries 


A     WINDMILL     LIGHTING     PLANT. 

fur  lighting  have  not  met  with  much  success,  owing  to  the 
inapplicability  of  the  usual  form  of  dynamo  for  tliis  pur- 
pose. The  Lewis  dynamo  is  based  upon  an  eiitirely  new 
principle,  upon  which  letters  patent  have  been  issued  to 
Lieut.  Lewis,  L^.  S.  I'Vriny,  by  the  employment  of  which  the 
E.  M.  F.  of  the  dynamo  used  in  the  plant  illustrated  rises  only 
I  1-2  volts  when  the  speed  changes  from  500  to  1,600  revo- 
lutions per  minute.     The  importance  of  this  invention  is 
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obvious  and  adds  windmills  to  the  other  sources  of  power 
lor  electrical  puqjoses. 

The  mill  in  question,  made  by  A.  J.  Corcoran,  of  Jersey 
(Jity,  X.  ).,  has  an  eighteen-fotji  wheel,  fitted  with 
tlie  well-known  (  orcoran  .-side-vane  governor  and  safety 
lever,  and  has  develope<l  as  nmch  as  4  h.  p.  in  a  stiff  breeze. 
I'he  dynamo  is  a  i-kw.  slow-speed  dynamo,  entirely  en- 
closed, antl  recjniring  no  attention  beyond  oiling  and  occa- 
si  mal  examination  of  brushes,  ihe  automatic  regulation 
referrr(J  to,  b)  mea»is  of  which  the  v(jltage  is  mamtaincU 
sensibly  constajit  under  great  variations  of  speed,  is  attained 
by  the  method  of  winding  the  fields,  the  series  winding  being 
opposed  to  the  shunt  winding,  as  in  compound  motors. 
Ifie  machine  is  belted  to  tlie  pulley  on  the  mill  countershaft 
and  runs  night  and  tUn ,  ciiarging  a  st<jrage  battery  of  16  cells 
of  1 50  ampere  hours,  which  furnishes  current  for  lamps. 

The-  limits  tA  speed  within  which  the  dynamo  supplies 
current  are  500  and  i,'xxj  revolutions,  the  current  varying 
between  these  limits  from  o  to  35  amperes,  and  tiie  pressure 
I  1-2  volts.  When  the  speed  falls  below  500  revolutions 
an  automatic  cut-out  «jpens  a  switch  and  disconnects  the  bat- 
tery, which  is  again  cut  in  when  the  speed  and  voltage  rises 
al>ove  an  amount  necessiry  to  overcome  the  back  E.  M.  1'. 
of  the  cells. 

The  autou'.atic  cut-out  and  switch,  with  a  voltmeter  and 
an  atmneter,  are  enclosed  in  a  small  box 
attached  to  the  wall ;  but  as  everything 
is  automatic  in  operatitjn,  inspection  of 
them  is  mmecessary,  atul  the  two  latter 
ina\  be  entirely  dispensed  with.  The 
writer  visited  the  plant  on  a  gusty  day, 
.md  it  was  most  interesting  to  watch 
I  Ik-  automatic  action  of  the  apparatus 
and  the  manner  in  which  the  voltage 
was  !iiaintained,  whether  the  mill  was 
turning  slower  than  its  normal  rate  or 
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suVrcM '*^'"^  furiously  driven  by  a  squall;  at  a 


critical  slow  s|)eed.  when  the  battery  was 
being  cut  out  and  in  at  short  intervals,  there  was  no  s])arking 
at  the  cut-out  switch,  as  at  that  instant  there  is  but  little  cur- 
rent in  the  circuit  being  broken. 

The  plant  has  been  rumiing  night  and  day  for  more  than 
a  month,  during  which  time  it  has  been  giving  perfect  satw- 
f.-.'-tif)n,  and  has  demonstrated  the  perfect  applicability  of  the 
means  eiiir)!o\  i-.I  for  the  utilization  of  wir.d  power  for  electric 
lighting' 


Automatic  Car   Brake. 


\\*e  illustrate  a  braking  device,  controlled  by  h.  Mclarlan 
Monro.  44  Broad  street,  Now  ^'nrk.  which  is  operated  auto- 
matically by  prossjirc  upon  the  hinged  projecting  fender,  or 
hy  the  motorman  at  will.     Either  method  moves  the  rod 
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IM:TAII.  of  AfTOMATIO  CAR   HRAKK. 

under  the  car  platform,  cuts  off  the  current,  or  releases  the 
cable  and  swings  the  shoes  down  upon  the  track  under  the 
wheels,  which  run  up  slightly  on  the  shoes,  blocking  the  car. 
It  is  evidently  imp»»ssible  for  anything  to  get  under  the 
wheels,  ami  it  is  equally  evitlent  that  the  car  cannot  be  tnorc 
effectually  braked,  practically,  in  any  other  manner,  for  the 
heavier  the  load  the  more  effective  the  braking,  particularly 
if  the  under  surface  of  the  shoe  is  slightly  roughened,  and  for 


this  purpose  the  shoe  may  preferably  be  constructed  so  tliat 
the  roughened  surface  bears  upon  any  desired  part  of  the  rail 
to  prevent  excessive  wear.  The  shoes  on  either  side  of  the 
car  may  be  connected  with  a  light  wire  fender  to  keep  any- 
thing from  getting  under  the  body  of  the  car,  or  if  preferred 
the  usual  board  fender  may  be  fastened  directly  upon  tlie 
shoes. 

The  mechanism  at  the  point  directly  under  the  front  of 
the  bodv  of  the  car,  where  the  rod  running  from  the  hinged 
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fender  connects  with  the  rod  running  to  the  shoes — sepa- 
rately shown  in  the  cut — is  a  simple  lever,  for  the  purpose  of 
obtaining  greater  movement  and  of  throwing  the  weight  of 
the  shoes  upon  a  dead  centre,  it  being  kept  there  by  the 
slight  spring  shown  in  the  cut.  This  arrangement  keeps  the 
shoes  in  their  proper  position  when  raised,  offers  a  ready 
means  of  adjustment,  both  as  to  movement  of  parts  and  deli- 
cac\  of  action,  and  pre\  cuts  any  operation  except  in  the  man- 
ner appointed. 

The  shoes  may  be  lowered,  as  already  stated,  or  raised  by 
the  motorman  by  mean.,  of  the  lever  upon  the  platform. 
The  handle  of  this  lever  is  hinged  so  as  to  drop  into  a  slot 
to  prevent  it  being  turned  accidentally,  and  this  does  not 
interfere  with  the  operation  bv  the  hinged  fender  automati- 
callv. 


Storajce  Batter>  Traction. 


I'2x])erimenis  with  a  sti)rage  battery  street  railway  car  have 
been  carried  on  over  the  Air.sterdam  avenue  street  railway 
line  between  53d  and  125th  streets  by  the  Astoria  Electrical 
Manufacturing  C"ompany  (jf  New  York  at  intervals  for  more 
than  a  year.  au<l  through  the  courtesy  of  Mr.  \\".  M.  Mc- 
1  )ougall,  the  gcmr.il  manager  of  the  company,  we  are  now- 
enabled  to  publish  some  of  the  details. 

The  e(|uipment  consisted  of  an  ordinary  street  car.  fitted 
with  a  bipolar  ring  armature  motor  of  high  ef^ciency  and 
144  cells  of  the  Acme  storage  battery,  made  by  Kennedy  & 
Piss,  of  Brooklyn.  Ihc  ])latcs  ot  this  cell  consist  of  a  central 
conducting  plate  of  lead,  faced  on  each  side  with  rubber 
pierced  with  holes.  The  nibber  on  the  two  sides  of  the  lead 
plate  vulcanized  together  through  interstices  in  the  latter, 
which  is  also  pierced  with  circular  holes  concentric  with  but 
smaller  than  those  in  the  rubber  faces,  .\ctive  material  is 
filled  in  the  cavities  thus  left,  the  plug  being  held  in  place  on 
account  of  the  smaller  diameter  of  the  hole  in  the  lead  plate. 
Each  cell  has  a  capacity  of  150  a.  h..  weighs  2B'  pounds  and 
has  an  intern.il  resistance  of  from  .0012  to  .0015  ohm. 

The  experimental  trials  were  made  from  September.  i8q2. 
to  March  i.  iSo.V  and  from  May  10  to  Sept.  15.  1803.  the 
car  being  run  daily  during  a  good  part  of  this  time.  Xo  mis- 
hap occurred  on  any  of  the  trials,  and  at  the  end  the 
battery  was  apparently  in  excellent  condition.  There  was  a 
reser>-c  of  35  cells  for  changes,  but  no  cells  were  in  a  condi- 
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tion  to  be  entirely  discarded.  The  cells  were  connected  in 
four  sections  in  parallel,  or  two  sections  in  series  and  two  in 
parallel,  or  the  four  sections  in  series,  corresponding  to 
speeds  of  3,  6  and  12  miles  respectively.  The  average  rate 
of  discharge  was  30  amperes,  but  on  one  section  of  the  road, 
where  there  is  a  6  per  cent,  grade,  the  discharge  was  no 
amperes,  maintained  during  3  1-2  minutes.  While  the  battery 
used  gave  excellent  satisfaction,  it  is  proposed  to  employ 
Plante  cells  of  an  original  design  in  the  future. 

From  the  data  of  these  trials  it  was  found  that  with  20 


STUFFING  BOX  AND  BELL  CRANK  LEVER. 

similar  cars  on  the  road  the  entire  cost  of  operation,  esti- 
mated on  a  liberal  basis,  and  for  a  daily  mileage  of  100  for 
each  car  would  be  8.03  cents  per  car  mile,  distributed  as  fol- 
lows: 

Cents  per 
Car    Mile. 

Power     2.5 

Charging  and  labor    2.0 

Repairs  to  motors  0.5 

Oil,   waste  and  packing 0.25 

Supplies     1.00 

Depreciation     1.78 

Total    8.03 


charge  of  25  per  cent.,  which  is  thought  to  be  beyond  what 
will  be  found  necessary  in  any  case. 


A  New  Conduit  Street  Railway  System. 


In  the  system  here  described  and  illustrated,  the  invention 
of  W.  Stuart-Smith,  Berkeley,  Cal.,  it  is  proposed  to  have 
highly  insulated  mains  and  feeders  carried  in  a  cast  iron  box 
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SECTION   OF   STREET   RAILWAY   CO.NDUIT. 

resting  on  brackets  on  the  outer  end  of  the  yoke,  as  shown 
in  the  cross-section.  At  intervals,  which  may  be  from  ico 
to  1,000  feet,  switch  boxes  will  be  placed  into  which  a  short 
branch  from  the  main  lead.s,  as  shown,  will  pass  through  a 
stuffing  box  of  ball  and  socket  design.  In  the  latest  design 
a  switch  has  been  devised  in  which  the  wear  will  be  so  small 
as  to  insure  indefinite  working  even  if  it  opens  and  closes  say 
1,000  times  per  day.  This  switch  is  exceedingly  important 
and  the  latest  one  is  the  outcome  of  much  thought  and 
many  designs,  but  as  it  is  not  yet  protected,  it  is  not  here 
described.     It   is   operated   by   suitable    mechanical    means, 


PLAN     AND     ELEVATION    OF  STREET     RAILWAY     CONDUIT. 

What  data  .in  the  above  were  not  directly  determined  from  no  magnetic  arrangement  being  employed.     At  each  switch 

the  trials  are  taken  from  a  report  of  Mr.  Charles  Hewitt,  of  box  are  placed  two  bell  crank  levers,   £,  D.    each  carrying 

the  General  Electric  Company,  which  was  made  for  disin-  on  one   arm  a  steel  roller,  G  F,  and  having  the  other  arm 

terested  parties  and  not  with  a  view  of  favoring  the  system,  forked  and  bearing   against   contacts  on  two  rods,    V,  Z. 

The  figure  for  depreciation  is  based  on  an  annual  battery  As    drawn    the    car  is   supposed  to    be    running    between 
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junction  boxes  A  and  B.  When  it  reaches  B  the  double 
angular  piece  b  (shown  in  the  section),  which  is  carried  by 
the  car,  runs  under  roller  /'and  raises  it  two  inches,  there- 
by pushing  the  rod  l' forward  two  inches  and  closing  the 
switch,  thus  making  connection  between  the  insulated 
main  and  the  previously  dead  section  of  the  trolley  con- 
ductor T  beyond  B.  The  car  then  passes  on  this  section 
and  a  moment  later  the  roller  G  is  raised,  and  by  means  of 
the  wire  ft.  which  runs  back  to  box  A,  opens  the  switch  at 
A  and  puts  the  lever  Dat  A  in  position  to  be  raised  by  the 
next  car. 

If  the  cars  were  kei>t  at  the  proper  distance  apart  the 
connections  as  al)Ove  would  be  all  that  is  necessary,  but 
when  several  are  bunched  on  section  A  B  the  first  car  to 
pass  off  would  (as  above  shown)  cutout  section  A  B  and 
leave  the  remaining  cars  stalled.  This  can  be  avoided  by 
having  a  split  conductor  (with  the  two  parts  insulated) 
leading  from  the  switch  boxes  to  the  trolley  conductor  and 
have  the  two  parts  lead  to  two  contiguous  sections  of  the 
trolley  conductor,  as  shown  at  U  V;  then  when  the  moving 
car  lifts  the  roller  and  closes  the  switch  at  B,  both  section 
AB  and  the  following  section  will  be  connected  to  the  main 
and  for  a  moment  section  A  B  o(  T  will  be  connected  to 
both  the  boxes  A  and  B.  A  moment  later  this  section  is 
cut  outatyl,  but  still  left  connected  at  B,  so  that  stalling 
of  bunched  cars  is  impossible.  When  the  first  car  reaches 
the  next  following  box  section  A  B  will  be  finally  cut  out 
and  left  dead. 

The  trolley  conductor  is  to  be  made  of  iron  rolled  as  a 
half  cylinder,  with  a  thin,  deep  rib  on  the  back,  thus  giving 
gjcat  stiffness  with  small  weight,  an^l  the  highly  insulated 


bare  conductor  will  be  dead  even  at  times  of  hea\')^  load. 

In  the  section  the  parts  lettered  a,  6,  c,  d,  f,  g,  h,  i,  k, 
are  carried  by  the  car,  a  being  the  trolley  carrier  secured  to 
the  truck. 

In  the  latest  design  of  switch  the  normal  movement  ot 
the  rods  i^Z  and  wires /?  is  supposed  to  be  two  inches, 
but  a  variation  of  25  per  cent,  either  side  of  this  will  not 
affect  the  operation  of  the  switch,  and  consequently  a  rough 
adjustment  of  lifting  piece  b  is  all  that  is  necessary.  This 
greatly  simplifies  the  mechanism,  as  no  means  for  taking 
up  surplus  motion,  etc.,  are  needed-  The  crossing  of  two 
roads  is  exceedingly  simple  and  would  require  no  attend- 
ant to  be  stationed  there. 


The   Bain   Induction   System. 


We  illustrate  herewith  the  new  Bain  alternating-current 
dynamo  manufactured  by  the  Great  Western  Manufacturing 
Company,  of  Chicago,  at  their  Duluth  works.  In  this  con- 
struction Mr.  Bain  has  followed  the  general  lines  of  alter- 
nating dynamos,  paying  especial  attention  to  important  de- 
tails* which  make  the  apparatus  highly  efficient. 

As  will  be  noticed,  the  centre  of  gravity  is  exceeding^ 
low,  which  prevents  vibration  and  insures  steadiness  of  run- 
ning. The  regulation  is  so  adjusted  that  it  can  be  over  com- 
pounded to  any  degree  in  a  few  moments,  even  while  the 
machine  is  at  full  speed.  This  is  accomplished  by  an  in- 
genious arrangement  whereby  the  strength  of  the  field  is  au- 
tomatically adjusted  through  the  exciter.  This  gives  close 
regulation,  and  one  that  can  be  relied  upon  to  adapt  itself  to 
any  conditions  of  practice. 

The  armature  coils  are  wound  of  copper  ribbon,  so  ar- 
ranged that  they  can  be  easily  replaced. 


Flexible  Roller    Bearing. 


The  theoretical  advantages  of  roller  bearings  have  long 
been   recognized,  but  it  is  only  in  recent  years  that  they 
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supports  can  be  placed  at  consiilcrabic  dintanccs  apart,  and 
thus  reduce  the  points  of  leakage  to  a  miniinmn.  In  order 
to  insure  a  clean  conducting  surface  for  the  trolley  wheel, 
it  is  prop(\c.cd  to  put  a  crown  of  hard  mllcd  silicon  bronze 
in  the  iron,  is  shown.  The  trolley  concluotors  will  be  cut 
into  sections  of  the  same  length  as  the  distances  between 
boxes.  With  this  arrangctncnt.  by  properly  proportiom'ng 
the  distances  between  boxes,  a  considerable  portion  of  the 


have  come  into  u>e  lor  larger  machinery,  and  as  yet  to  only 
a  comparatively  small  extent.  The  elastic  steel  roller  bear- 
ing which  we  illustrate,  made  by  the  Hyatt  Roller  Bearing 
Company,  yy  Liberty  street.  New  York,  obviates,  it  is 
claimc«l.  the  disadvantages  which  have  restricted  the  use  of 
other  forms  by  adapting  itself  to  ever>-  inequality  of  the 
axle  or  bearing,  thus  preventing  distortion  by  side  strains 
in  tlie  bearing  or  bending  strains  on  tlie  journal. 
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The  rollers  are  made  from  a  single  ribbon  of  untem- 
pered,  open-hearth  steel  wound  on  a  mandrel  to  form  a 
close  spiral.  It  requires  no  grinding  or  turning  and  rolls  in 
a  box  and  on  a  journal  finished  with  only  ordinary  care. 
Fig.  1  shows  a  bearing  ready  for  use  and  Fig.  2  the  Hyatt 
bearing  as  appHed  to  a  motor  truck,  where  a  sleeve  made  of 
a  spiral  coil,  in  the  same  manner  as  the  roller  itself,  is 
slipped  over  the  axle  and  a  similar  but  larger  sleeve  is 
slipped  into  the  box.  The  rollers  travel  between  these 
sleeves,  which  obviates  the  necessity  for  a  specially  finished 
surface  on  the  journal  or  on  the  box,  and  form  a  wearing 
surface  much  more  durable  than  wrought  iron. 

With  this  bearing  an  electrical  car  is  started  with  a  small 
fraction  of  the  force  required  when  it  is  equipped  with  ordinary 
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Other  end  of  the  main  valve  by  the  cylindrical  interior  cut-ofif 
valve  through  the  openings  shown,  and  thence  passes  into 
the  cylinder.  The  exhaust  passes  directly  into  an  exhaust 
opening  at  either  end  of  the  cylinder. 

Figs.  2  and  3  show  the  eccentric  and  method  of  obtaining 
the  vibratory  motion  of  the  valve  rod.  On  the  eccentric  is 
a  sleeve  controlled  by  a  usual  form  of  flywheel  governor, 
but  instead  of  the  eccentric  strap  being  at  right  angles  on 
this  sleeve,  as  usual,  it  is  fitted  at  an  angle,  so  that  with  the 
revolution  of  the  sleeve  it  passes  from  the  extreme  angle 
shown  in  Fig.  3  to  a  corresponding  angle  on  the  other  side 
of  the  vertical  position.  \  V-shaped  groove  is  turned  in  the 
sleeve,  so  that  a  plane  passing  through  it  is  at  an  angle  to  a 
plane  perpendicular  to  the  sleeve,  and  the  eccentric  strap  is 
fitted  in  this  groove,  which  enables  the  vibrator}-  motion  just 
described  to  be  obtained. 
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bearings.  Thus  the  heavy  strain  on  the  motor  at  the  start, 
which  is  such  a  prolific  cause  of  burned  out  armatures,  is  re- 
lieved, less  power  is  wasted  in  the  rheostat,  and  the  car  starts 
with  less  shock  and  jerk  to  the  passengers.  The  saving  in 
power  due  to  the  use  of  such  bearings  may  save  overloading 
a  central  station  or  a  line  wire,  and  may  thus  avoid  expen- 
sive burn-outs  or  the  replacing  of  the  line  wire  by  a  larger 
size,  which  has  been  found  necessary  on  many  roads.  For 
trolley  wheels  tlie  Hyatt  roller  bearing  is  particularly  appli- 
cable, as  it  is  more  durable  than  the  bushings  ordinarily  used 
and  will  save  the  trouble  and  annoyance  caused  by  ordinary 
trolleys.  The  wear  on  the  line  wire  is  also  reduced  owing  to 
the  easy  running  of  the  trolley. 


An   Improved   Automatic   Engine. 


An  automatic  engine  with  an  unusually  interesting  valve 
gear  has  recently  been  placed  upon  the  market  by  the  Ameri- 


FIG.  I  —CYLINDER,  VALVE  AND  VALVE  CHEST. 

can  Engine  Company,  Bound  Brook,  N.  J.  Both  main  and 
cut-off  valves  are  worked  by  one  and  the  same  eccentric  and 
valve  rod,  the  former  by  the  motion  of  translation,  and  the 
latter  by  a  vibratory  motion  of  the  rod. 

Figs.  I  and  2  show  the  two  valves,  the  cut-out  hehig 
within  the  main  valve.  Steam  is  admitted  into  the  middle 
of  the  valve  chest  and  is  allowed  to  pass  into  one  or  the 


The  main  and  cut-ofif  valves  have  the  same  motion  of  trans- 
lation, and  at  the  proper  moment,  which  is  determined  by  the 
governor,  the  longitudinal  ports  in  the  main  valve  are  opened 
by  the  cut-oif  valve  turning,  thus  admitting  steam  to  the 
cylinder  through  the  main  ports. 

By  the  means  here  employed  the  compression  and  release 
are  maintained  constant  at  all  loads  and  all  of  the  advan- 
tages of  a  separate  cut-off  obtained  with  the  use  of  only  a 
single  eccentric  and  valve  rod;  other  features  are  the  small 
clearance  space  and  the  exit  of  the  exhaust  steam  without 
passing  over  surfaces  outside  of  the  ports,  which  are  after- 
ward in  contact  with  live  steam. 

Mechanicalh-,  the  engine  is  well  desis^ned  and  weM  made. 


FIG.   3— GOVERNOR   AND   ECCENTRIC. 

and   promises  to  take   a  leading  place  among  high-speed 


engines. 


Rather  Peculiar. 

It  is  perhaps  curious  that  though  many  newspapers  give 
prices  current,  thev  do  not  include  prices  for  current. — Lon- 
don "Electricity." 
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The  Electrical  Stock  Market. 

Ntw  VoKK,  Jair.  ■^,  18^. 
THE  ELECTRICAL  STOCK  MARKET  has  presented  a  dull  and 
uneventful  week.  There  have  been  no  transactions  of  any  note 
and  the  market  has  »<.-onied  to  be  devoid  of  any  life  or  interest. 
Now  that  the  sliver  ar.d  bond  questions  are  settled.  Wall  Sirtre! 
has  another  subject  for  the  cause  of  hard  times  In  the  tarirf 
issue.  It  is  now  said  that  until  the  re.enue  policy  of  the  gov- 
ernment is  established,  iknancial  depression  will  prevail.  Whether 
it  Is  lef^islation  or  an  over  production  and  greedy  speculatioi 
amongst  the  business  community    is  a  question  with  flnanoiers. 

ONE  Ol'  THE  OLD  TIME   I  "  iectrical  stocks  said 

the   other  day    that  low   an   el'  now  are   and   with 

every  reason  for  their  appreciation  in  the  future,  it  was  almost 
imix>sMibl<-  to  make  any  sales.  When  there  are  unquestionable 
securities,  as  government  bonds,  offered  for  sale,  the  public  grabs 
at  the  opportunity,  but  is  still  very  loath  to  Invest  funds  in  any 
industrial  securities,  good  as  the  intrinsic  values  of  some  electrij 
Bto<rk8  arc. 

filJNKHAL  ELECTRIC— This  week's  transactions  in  General 
Electric  are  In  mark.'d  contrast  with  those  of  last.  While  in 
the  preceding  week  it  was  foremost  In  the  list  of  active  lndu.'<- 
trlals,  this  week  it  has  hardly  been  mentioned  in  any  of  the  great 
h;i"  1«4   points  lower  than  the  closing  quotation  of  a 

w.  'hlef  cause  affecting  the  quotation  wa.s  the  gen- 

eral m    and    la«Klng    of    all    industrlivls.      There    were    no 

outsi'l'  IS  of  financial  troubles  of  the  company  which  might 

cauKe  a  decline. 

THE  DECISION  OF  JUDGE  RICKS,  of  the  United  States  Cir- 
cuit Court  of  Ohio,  declaring  the  Edison  Incandescent  lamp  patent 
expired  on  Nov.  10,  is  leather  an  offset  to  the  recent  favorable  de- 
cisions the  General  ICI'-ctrlc  people  have  received.  The  Ohio 
suit  was  one  of  the  Edison  P'lectrlc  Light  Company  against  the 
Buckeye  Electric  Company.  Judge  Ricks  holds  that  the  cor- 
rection of  the  patent  made  by  the  Patent  Olllce  at  the  request  o;' 
the    V.'  •■■    limiting    the   American    patent    to    the    term 

of  th'  I    constituted  a  dedication  to  the  public  of  tli'- 

remainder  of  lln-  li-rm  of  the  American  patent  after  the  Kiigllsli 
patent  expired.  He  further  holds  that  the  Edison  company  is 
estopped  by  procuring  this  correction'  from  claiming  that  th-* 
American  patent  runs  longer  than  the  English  patent.  It  seenis 
as  If  the  (i<-n<M-al  F'lccfrlc  people  were  under  the  utmost  dllTlcuUi'S 
to  hf»ld  or,  to  ilxlt   l!  "-lit  lamp  monopoly. 

THE  Wi:STIN<;il'  i;m:CTKIC  CO.MPANY  is  now  making 

great  strides  in  the  bu!<lness  world.  Despite  the  hard  times  the 
company  Is  reported  as  doing  a  business  of  $6,000,000  per  annum, 
and  has  now  2.000  hands  employed  at  Its  Pittsburg  works. 
From  th"  gr<'at  •  l  :  rivalry  among  the  big  clec- 

trir  cotnpanli-H.    i  s  have  not   been   large,   yet 

it  Is  making  a  fair  iniinuiacuirliig  prolit,  and  the  company's  future 
Is  as  bright.  If  not  brighter,  than  any  other  electric  conci-rn.  The 
new  plant  which  the  Westlnghouse  company  has  already  con- 
tracted for  will  enlarge  the  company's  facilities  enormously,  as 
b<'Ml'b-H  having  nil  mod'-rn  Improvements  the  location  permits  the 
ef  ■    all    dc;>artmentH   und<T   <>ne   roof,    thus   n-durijig 

nil  -*.      Thi"    big    electric    plant    whl<'h    the    conii>any 

built  for  the  Niagara  Cataract  Construction  (^ompany  was  testfil 
during  the  week  with  satisfactory  results.  This  and  other  tri- 
umphs which  the  WeNtlnghouse  people  have  attained  In  the 
cl'  -  (l<'ld    must  ultimately  make  the  stock  one  of 

tli  f    fleet  ricnl    sectiritles.  The    present    quoln- 

tlonn,  'iJ4''i  for  the  pref.Tre<l  nnd  4.1  for  the  common,  have  been 
the  ranging  prices  of  the  stock  for  the  last  three  months.  As  the 
par  value  of  the  nfork  Is  50.  these  flgures,  low  as  they  are,  compare 
fnvorrililv  with  other  eler-trleal  storks. 

THE  NEW  Yf»HK  AND  NEW  JER.SEV  TELEPnONF:  COM- 
PANY has  It  !  Its  rnpltnl  slock  fro-  •> 
The  nmoimt   •           .     nl  of  the  company  net 

000,  nnd  the  whole  nmoimt  of  the  debtn  nnd  llnhllltles  Is  fl.T.Vt.ooo 
The  Incrrnse  of  $%.''i.000  In  Its  rnpltnl  Is  mncje  to  moot  business  ex- 
tensions In   the  r\er-growlng  lelephono  flebl. 

T  KLEPHONK  rOMPANY  has  doclnred 

n  per  share, 
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New  Incorporations. 


SALT  LAKE  CITY,  UTAH.— The  Jordan  River  Generating 
Company,  with  $50,000  capital,  has  been  incorporated.  Charles  S 
Walker,  Frank  Harris  and  Frank  Knox  are  interested. 
THE  HUBLEY  MANUFACTURING  COMPANY,  of  Lancaster, 
capital  stock  $200,000,  has  been  formed  to  manufacture,  elec- 
tric, steam  and  mechanical  toys,  etc.  J.  E.  Hubley,  F.  H.  Steacy 
and  D.  B.  Shenk  are  interested. 

C.  AND  P.  MANUFACTURING  COMPANY,  Brooklyn,  N.  Y.. 
capital  stock  $20,000,  has  been  formed  to  manufacture  electrical, 
steam  and  other  machinery  and  appliances.  M.  T.  Davidson. 
William  D.  Parry,  William  A.  Dreweti,  all  of  Brooklyn,  are  the 
interested  parties. 

CENTRAL  ELECTRIC  SERVICE  COMPANY.  Milwaukee,  Wis., 
capital  stock  $100,000,  has  been  formed  to  manufacture  and  deal  in 
heat-regulating  apparatus,  electrical  and  pneumatic  specialties, 
etc.  The  promoters  are  Francis  Hinton,  William  F.  Powell  and 
William  D.  Van  Dyke. 

CENTRAL  MASSACHUSETTS  ELECTRIC  COMPANY,  Palmer, 
Mass.,  capital  stock  $150,000,  has  been  formed  to  manufacture,  buy, 
stil,  use  and  transmit  electricity  for  the  purpose  of  furnishing 
light,  heat  and  power.  The  promoters  are  A.  M.  Young,  Chas.  B. 
Fiske    and  Rufus  Flynt. 

THE  NEW^  SHARON  ELECTRIC  LIGHT  AND  POWER  COM- 
PANY, New  Sharon.  Iowa,  capital  stock  $12,000,  has  been  formed 
to  construct  and  malnt.ain  an  electric  light  and  power  plant  ai 
New  Sharon.  Iowa.  The  promoters  are  L.  H.  Ong,  J.  Watland 
and  P.  Batllff,  all  of  New  Sharon. 

THE  ELECTRICAL  ANNUNCIATOR  COMPANY,  Portland. 
Me.,  capital  stock  $500,000,  has  been  formed  to  manufacture,  deal 
in  and  use  all  kinds  of  electrical  and  mechanical  apparatus.  The 
organizers  are  E.  W.  Mann,  Norfolk;  E.  S.  Taylor.  Quincy,  Mass.; 
and  A.  C.   Allyn,   Rochester,   N.   Y. 

THE  CARD  ELECTRIC  COMPANY,  Mansfield,  Ohio,  capital 
stock  $100,000.  has  been  formed  to  manufacture  and  sell  electric 
street  railway  equipments,  stationary  electric  motors  and  dynamos, 
street  car  heaters,  etc.  Reid  Carpenter,  H.  M.  Weaver,  B.  F. 
Crawford  and  S.  A.  Jennings  are  interested. 

THE  SLATINGTON  STREET  RAILW^AY'  COMPANY.  Allen- 
town,  Pa.,  capital  stock  $30,000,  has  been  formed  to  construct  and 
operate  an  electric  railw.iy  in  Lehigh  county.  The  promoters  are 
R.  W.  Mosteller,  Henry  Blttner,  John  W.  Ballitt.  Slatlngton,  Pa.. 
and  Morris  Hoats.  618  Hamilton  street.  Allentown,  Pa. 

THE  CHICAGO  ACCUMULATOR  COMPANY,  Chicago.  111.,  cap- 
ital stock  $300,000,  has  been  formed  to  acquire  patents  concerning 
inventions  for  the  improvement  of  electrical  storage  batteries,  ap- 
pliances for  furnishing  electrical  motive  jwwer,  etc.  G.  E.  Plumb, 
F.   W.  Moore  and  C.   E.  Ridpath  are  the  promoters. 

THE  GENEFtAL  ELECTRICAL  CONSTRUCTION  AND  SUP- 
PLY COMPANY,  Dayton,  Ohio,  capital  stock  $10,000,  has  been 
formed  to  manufacture,  purchase  and  deal  in  electrical  appliances 
nnd  supplies.  G.  B.  Buttcrworth.  H.  H.  Heathman.  W.  F.  Breld- 
enbach  and  H.  W.  Pleasant  are  the  Interested  parties. 

THE  WOLF  ELECTRICAL  PROMOTING  COMPANY.  Cin- 
cinnati, Ohio,  capital  stock  $15,000.  has  been  formed  to  purchase 
letters  patent  and  manufacturing  and  selling  Improvements  In 
electrical  fabric  cutting  mac  hlnery.  etc.  Jacob  Block,  J.  Wolf.  Jr., 
F.  Elsbach.  A.  Bloch  and  J.  B.  Frenkel  are  the  Incorporators. 

WEST  WATER  POWICR  AND  LIGHT  COMPANY.  West.  Tex  . 
capital  stock  $25,000,  has  been  form*^  to  supply  the  public  with 
water  f<ir  all  purposes,  and  also  to  supply  heat,  light  and 
electric  motor  power  to  the  public.  John  Brazelton.  J.  J.  Holt, 
T.  M.  West.  J.  B.  Cook  and  W.  W.  Glasgow  are  the  organizers. 

THE  METROPOLITAN  ELECTRIC  EQUIPMENT  COMPANY. 
New  York,  N.  Y..  capital  stock  $20,000.  has  been  formed  to 
equip  nnd  Install  electric  plants.  M.  T.  i»Vard.  515  E.  161st  street: 
St.  Darius  Columbanl.  78  W.  4Sth  street.  New  York,  and  J.  F. 
Hughes,  67  Patchen  av«nue,  Brooklyn.  N.  Y..  are  the  promoter*. 

MADERA  ELECTRIC  COMPANY.  San  Francisco.  Cal..  capital 
stock  $100,000.  has  been  f<riTied  to  construct,  operate  and  deal  in 
electric  works,  waterworks,  gas  works  and  In  the  producing  there- 
of.  The  promoters  are  F.  W.  Krogh.  Charles  A.  Krogh.  George  G. 
Bucklnnd.  San  Francisco,  Cal.,  and  Sol.  I.Azar,  H.  K.  Olsen.  Ma- 
dera. Cal 

RAILROAD  ELECTRIC  SAFETY  APPLIANCE  COMPANY. 
KIttory.  Me.,  capital  stock  $1,000,000.  has  been  formed  to  do  a 
gonornl  business  In  appliances  for  the  protection  of  life  and  prop- 
erty on  railroads.  Edward  L.  Orcutt.  Somervllle.  Mass.:  John  R. 
f'.rren  '.  Mass..  .«nd  Elmer  N.  Hutchlns.  Somcrvllle,  Maas.. 

nre  liU' 

KEYSTONE    ELECTRIC    CONSTRUCTION    COMPANY.    LTD. 

New  Orleans.   '  "        npltal  stock  $25.ooo.  has  been  formed  to  buy. 

mo\\    or  ororf  1  rv  of  ovorv  kind,  and  to  make  contracts  for 

•ig  1-..1.'  '  steam  and  electric 

im    I    >'  1    and    Emile  Jordy 

are  the  Intorosted  parties 

BRAPDOCK  AND  TIOMEPTEAD  STREET  RAILWAY  COM- 
PANY. Pittsburg.  Pa.,  capital  stock  $7..^00.  ha"?  been  formed  for 
constructing    and    operating    an    electric    railway    from    Rankin 
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Borough  across  the  Monongahela  River  to  Munhall  Station,  Al- 
legheny county,  Pa.  W.  C.  Jutte,  E.  K.  Morse  and  Geo.  W.  Thels 
are  the  Interested  parties. 

THE  METROPOLITAN  CONSOLIDATED  ELECTRICAL  COM- 
PANY, New  York,  minimum  capital  stock  $500,  has  been  formed  to 
manufacture,  use  and  sell  all  kinds  of  mechanism  and  manu- 
factured products,  including  various  kinds  of  electrical  goods, 
machines,  etc.  H.  C.  Andrews,  W.  J.  Meagher  and  J.  H.  Bartlect. 
all  of  New  York,  are  the  incorporators. 

BROOKLYN,  N.  Y.— The  C.  &.  P.  Manufacturing  Company,  of 
Brooklyn,  .$20,000,  has  been  incorporated  to  manufacture  certain 
electrical,  mechanical  and  other  appliances  owned  and  con- 
trolled by  A.  Churchward  and  William  D.  Perry.  The  directors 
are  Marshall  T.  Davidson,  Joseph  F.  Scholes,  Harry  H.  Starkey, 
William  D.  Perry  and  William  A.  Brewett,  of  Brooklyn. 

THE  FOGERTY  GAS  AND  CHEMICAL  COMPANY,  Chicago, 
111.,  capital  stock  $10,000,000,  has  been  formed  for  operating  works 
for  manufacturing  and  distributing  gas  and  electricity;  operating 
plants  for  manufacturing  such  chemical  salts,  elements,  etc.,  for 
making  coal  gas;  dealing  in  patents  and  patent  rights,  etc.  The 
promoters  are  Ambrose  A.  Worley,  John  C.  Satterlee  and  N.  H. 
Hanchette. 

THE  PEOPLE'S  LIGHT  AND  POWER  COMPANY,  Newark, 
N.  J.,  capital  stock  $2,000,000,  has  been  formed  to  construct,  pur- 
chase, lease,  sell  and  operate  works  and  plants  for  the  manufacture 
and  distribution  of  electricity,  steam  and  gas  for  light,  heat  and 
power.  The  promoters  are  James  K.  Corbiere,  Caldwell,  N.  J.; 
Joseph  L.  Munn,  James  E.  Reynolds,  East  Orange,  N.  J.;  Thos.  A. 
Nevins,  Orange,   N.  J.,  and  Elisha  B.  Gaddis,  Newark,   N.  J. 


^pecinl  ®0rre0^.TortrTettce. 


New  York  Notes. 


Office  of  Thc  Electrical  World,        ]. 
167-176  Times  Building,  New  York,  Jan.  29,  1894. ) 

PROF.  F.  B.  CROCKER  lectured  before  the  Franklin  Institute, 
Philadelphia,  on  Jan.  20,  on  "The  Electric  Motor." 

BROOKLYN  ELECTRICAL  LABOR  UNIONS  are  at  war  and 
their  contentions  threaten  to  embroil  60,000  wage-earners,  includ- 
ing other  trades. 

DR.  S.  S.  WHEELER  delivered  the  second  lecture  of  the  Uni- 
versity extension  course  at  Cooper  Union  on  Jan.  22,  the  subject 
being  "Dynamos  and  Motors." 

THE  WILSON  PLAN  of  rapid  transit  by  underground  trains 
continues  to  gain  in  favor,  but  it  is  hinted  it  will  be  eventually 
killed  by  Manhattan  elevated  influence. 

THE  PHILADELPHIA  EDISON  COMPANY  has  sent  a  bill  to 
the  General  Electric  Company  for  $61,000,  the  amount  it  claims  to 
have  lost  through  not  being  protected  against  infringers  selling 
lamps  in  its  territory. 

MAYOR  SCHIEREN,  of  Brooklyn,  proposes  to  take  vigorous 
action  in  order  to  prevent  trolley  cars  running  faster  than  the 
speed  permitted  by  law.  Recently  Prof.  Plympton  reported  that 
he  found  from  actually  timing  cars  that  many  were  running  at 
rates  from  12  to  19  miles  per  hour. 

MR.  THOMAS  C.  PERKINS,  vice-president  and  general  man- 
ager of  the  Mather  Electric  Company,  of  Hartford,  Conn.,  was  in 
New  York  on  Saturday  on  business.  The  reorganized  Mather 
Company  includes  among  its  officers  and  stockholders  some  of 
the  best  known  and  most  succssful  business  men  of  Connecticut. 
The  company  will  soon  be  ready  to  place  upon  the  market  some 
of  its  latest  design  machines,  which  it  is  thought  cannot  fail  to 
attract  considerable  attention  among  the  electrical  fraternity. 


New  England  Notes. 


Branch  Office  of  the  Electrical  World,  ) 

Room  91,  Hathaway  Building,  620  Atlantic  Ave.,      / 

Boston,  Mass.,  Jan.  27  1894.        ) 

THE  WASHBURN  &  MOEN  WIRE  WORKS,  of  Worcester, 
Mass.,  have  largely  added  to  their  working  force  this  week. 

THE  UNDERGROUND  WIRES  question  and  municipal  lighting 
are  still  in  active  agitation  by  the  Massachusetts  legislative  com- 
mittees. 

THE  GAME  WELL  FIRE  ALARM  COMPANY'S  offlces  on 
Pearl  street,  Boston,  were  slightly  damaged  by  smoke  at  the  re- 
cent flre  in  their  building. 

KEENE,  N.  H.,  has  about  made  up  its  mind  that  it  ought  to 
have  a  street  railway,  and  that,  if  it  has  one,  it  must  be  one  run 
by  electricity. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY,  of 
Boston,  recently  declared  a  dividend  of  IVa  per  cent.,  which  is  a 
reduction  from  8  to  6  per  cent. 

THE  NEW  ENGLAND  TELEPHONE  AND  TELEGRAPH 
COMPANY  has  expended  more  than  a  million  of  dollars  on  its 
underground  cable  condtiits. 


THE  SUBWAY  COMMISSIONERS  of  Boston  report  that  they 
will  soon  be  ready  to  present  a  bill  before  the  Legislature,  and  es- 
timate that  the  total  co.st  of  the  subway  will  not  exceed  $5,000,000. 

MR.  F.  C.  BREWSTER,  of  the  Elson  &  Brewster  Engineering 
Co.,  141  Liberty  street,  New  York  City,  and  Mr.  P.  C.  Burns,  of 
the  Laclede  Carbon  and  Electric  Company,  of  Kokonrio,  Ind.,  were 
recent  Boston  visitors. 

GARDNF:r,  me. — An  electric  railway  is  now  practically  a  cer- 
tainty. The  necessary  500  shares  of  stock  have  been  subscribed 
for,  and  directors  will  be  elected  as  soon  as  the  requirement*  cf 
the  law  have  been  fulfilled.  • 

A  NEW  ELECTRIC  RAILWAY  SYSTEM.— The  legislative  com- 
mittee on  street  railways  visited  Salem  on  Jan.»22.  and  .inspected 
E.  H.  Brown's  magnetic  electric  railwaj-.  This  is  a  recent  In- 
vention,  and   many   remarkable   features  are  claimed  for   it. 

H.  C.  DEANE,  machinist  and  manufacturer  of  special  machin- 
ery. No.  1  Main  street,  Fitchburg,  reports  business  as  improving 
and   that   there   is  an  excellent  demand   for  the  Deane   improved' 
reducing  wheels  for  slow  or  high  speed  upright  or  horizontal  en- 
gines. 

MR.  HERBERT  P.  BROWN,  brother  of  Mr.  Maybin  W.  Brown. 
succeeds  Mr.  E.  O.  Johnson  as  travelling  representative  of  the 
Brown  Electric  Company.  He  is  well  and  favorably  known  to  the 
electrical  trade,  understands  thoroughly  its  wants  and  will  un- 
doubtedly prove  a  successful  outside  representative. 

THE  BRADBURY-STONE  ELECTRIC  STORAGE  COMPANY, 
of  Lowell,  manufacturers  of  the  "Ideal"  storage  battery,  has  just 
issued  a  new  illustrated  catalogue.  No.  4,  with  price  list.  The 
catalogue  is  replete  with  valuable  information  as  to  the  merits  of 
its  manufactures,  which  is  abundantly  substantiated  by  testi- 
monials. 

ON  PETITION  of  the  General  Electric  Company,  because  of  a 
claim  of  $60,000,  Judge  Edgar  Aldrich,  of  the  United  States  Court 
for  the  District  of  New  Hampshire,  has  appointed  William  F. 
Brewster  receiver  for  the  Consolidated  Light  and  Power  Company. 
of  Dover,  N.  H.  Mr.  Brewster,  who  is  a  Boston  electrician,  filed  a 
$10,000  bond. 

MR.  MAYBIN  W.  BROWN,  of  the  Brown  Electric  Company. 
leaves  Boston  next  Tuesday  for  Florida,  from  which  point  he 
will  make  an  extended  Southern  trip  in  the  interest  of  his  com- 
pany, presenting  particularlj'  its  well  known  street  railway  sup- 
plies and  specialties.  He  will  be  absent  about  six  weeks,  returning 
by  way  of  Washington  to  be  present  at  the  meeting  iji  that  city 
of  the  National  Electric  Light  Association. 

THE  W.  S.  HILL  ELECTRIC  COMPANY,  133  Oliver  street. 
Boston,  has  just  received  another  large  order  for  switches  from 
the  Philadelphia  Traction  Company,  the  third  one  it  has  received 
in  quick  succession  from  this  company.  The  Hill  company  is  as 
busy  as  it  very  well  can  be  with  general  electric  work,  to  keep 
up  with  which  it  has  been  compelled  to  add  to  its  facilities,  and  it 
looks  now  as  if  it  might  very  soon  outgrow  its  present  location. 
Messrs.  Hill,  Poor  and  Everett,  the  management  of  the  company, 
are  to  be  congratulated  over  the  success  which  is  attending  their 
efforts. 

THE  ELECTRIC  HEAT  ALARM  COMPANY,  of  Boston,  has 
recently  contracted  for  the  installation  of  its  automatic  fire  alarm 
system  in  the  building  housing  the  live  stock  of  Hon.  Levi  P. 
Morton  at  his  summer  residence  at  RhineclifT,  N.  Y.  The  con- 
tract was  effected  through  Architect  Charles  C.  Haight.  represent- 
ing Mr.  Morton,  who  spent  a  great  deal  of  time  examining  the 
various  fire  alarm  systems  and  finally  selected  that  of  the  Elec- 
tric Heat  Alarm  Cor^pany  because  of  its  superior  thermostat  and 
system  of  wiring. 

THE  COLUMBIA  ELECTRIC  COMPANY,  of  Worcester,  Mass.. 
has  purchased  the  business  of  the  Worcester  Electric  Engineer- 
ing and  Construction  Company,  of  that  city.  Its  business  office 
will  hereafter  be  in  the  Burnside  Building,  339  Main  street,  con- 
tinuing the  manufacture  of  dynamos  and  motors,  for  the  present 
at  least,  at  180  Union  street.  It  would  seem  that  this  company 
is  on  the  eve  of  a  successful  business.  It  is  just  about  completing 
a  very  important  installation  in  connection  with  the  Chemical 
Precipitation  Plant  of  Worcester.  The  Columbi.a  company  has 
also  recently  installed  a  600-light  plant  for  Isaac  Prouty  &  Co.. 
of  Spencer,  Mass.,  and  other  smaller  installations.  Messrs.  John 
P.  Coghlin  and  Frank  E.  Gilbert  are  the  managers  of  this  com- 
pany. 

ON  SATURDA.Y  EVENING,  Jan.  20,  at  Young's  Hotel,  a  very 
happy  little  dinner  party  was  given  by  Mr.  W.  R.  Watters,  who 
severed  his  connection  with  The  Electrical  World  as  its  New 
England  representative  on  this  date,  to  thc  representatives  in 
Boston  of  the  electrical  journals.  There  were  pre'^ent  H.  G. 
Tuckerman.  of  "The  Electrical  Review";  A.  C.  Shaw,  of  "The 
Electrical  Engineer":  W.  S.  Key.  of  "Electricity";  R.  F.  Ross, 
of  "The  Electrical  World."  and  G.  M.  Angier,  of  the  Mather  Elec- 
tric Company,  a  personal  friend,  not  only  of  Mr.  Watters.  but  of 
all  present.  A  very  pleasant  evening  was  enjoyed,  the  inter- 
cliange  of  kindly  sentiments  as  brother  journalists  and  con- 
gratulations to  Mr.  Watters  rendered  the  occasion  a  particularly 
enjoyable  one.  Mr.  "^"atters  will  hereafter  represent  "The  Street 
Railwaj'  Journal"   In  New  England. 
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Bk  ANCH  Omce  or  Tme  Fjlbcthcal  Wo«  id       j 

936  M'jriadnock  BuildinK,  Chicago,  Jan.  27,    18^.) 

THE  COLUMBIA  LAMP  COMPANY,  of  St.  Louis.  Is  enjoying' 
a  season  of  unparalleled  business.  The  factory  facilities  of  this 
company,  which  from  time  to  time  have  been  increased,  are  to- 
day taxed  to  their  utmost  capacity.  This  popular  company  con- 
tinues '  \vn  Columbia  lamp  in  large  quantities 
to  pur'  I                                            .  e. 

THIO  CENTRAL  ELECTRIC  COMPANY  sella  one  of  the 
oldest  and  probably  be»<t  known  commutator  conserver  on  the 
maricet— that  known  to  the  trade  as  "Gales."  The  Central  peo- 
ple state  that  this  coiiHerver  has  been  largely  used  by  central 
station  men  for  the  last  five  years,  and  that  they  know  of  nothing 
that  has  replaced  It,  and  that  the  demands  upon  them  for  this 
article   is   steadily   Increasing. 

THE  STAR  ELEf'TKFC  LAMP  COMPANY,  Chicago,  manu- 
facturers of  the  ■  11"  lamp,  ha.s  changed  its  name  to  The 
Hunbeani  Lamp  .'•  turlng  Company.  The  policy  of  this 
company  Is  to  furnish  lamps  superior  in  quality.  Recently  «ome 
discoveries  have  Ix-en  made,  as  the  result  of  the  extensive  experi- 
ments they  have  carried  on,  which  they  claim  will  greatly  im- 
I»rove  the  rjuallty  and  adil  to  thn  value  ot  their  lamp. 

MESSRS.  I'.  THOMAS  &  SONS'  COMPANY,  manufacturers  of 
porcelain  standard  goods.  East  Liverpool,  Ohio,  has  opened  an 
offlce  at  115  Dearborn  street,  Chicago,  under  ths  management  of 
Mr.  J.  K.  Way,  who  is  very  popular  and  well  known  to  the  trade. 
Mr.  Way  will  carry  a  complete  stock  of  all  kinds  of  standard  cleat.s 
and  Insulators.  This  company  has  a  warehouse  at  142  Lake 
street,  ('hicago,  where  a  full  line  of  porcelain  standard  goods  is 
constantly  on  hand. 

THE  AMERICAN  ELECTRICAL  MANUFACTURING  COM- 
PANY Is  Introducing  a  new  lamp  which  it  calls  the  "Republic" 
This  lamp  Is  a  high  grade  lamp  eijual  to  many  so  called  lanip.s  un 
the  market.  The  guaranteed  life  of  this  lamp  is  600  hours.  Cer- 
tain materials  entering  into  the  construction  of  this  lamp  not  so 
<xp<'nslve  as  those  In  the  widely  known  "American"  lamp,  allow 
tlu'tn  to  make  It  at  a  ciimi>etitlve  price.  The  "American"  will  still 
»)<•  furnished  to  all  desiring  It  with  the  usual  guarantee  of  l.OOo 
hours. 

THE  HULINCJS  ELECTRIC  COMPANY,  of  East  Liverpool. 
f)hlo,  Incorporated  urxlt-r  the  laws  of  the  State  of  Ohio,  for  the 
imrpoHo  of  manufacturing  electrical  sufiplles.  Is  fast  acfiuiring 
an  'Mvlous  ri'pumtlon  In  Its  section  of  the  country  though  hav- 
ing commenced  business  only  last  July.  This  company  makes 
n  Hpeelalty  <if  tablet  boards,  rosette  cut-outs  and  switchboards, 
more  especially  the  form'-r.  Notwithstanding  the  existing  linanclal 
'  >n,    this  <'ompany   has   ha<l  all   It   could  attend   to  since   Us 

.1  In     arldiilon     lo    the    spt'cialties    above    mentioned,     this 

••ompony  will.  In  a  few  weeks,  also  manufacture  sockets  and  othf-r 
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.sr.N  I'KAIUIi;.  WI.S.  Am  .l.-.trle  lighting  iilanl  will  be  put  in 
befori-   spring. 

CINCINNATI.  oHH:>.— The  city  hospital  l.i  to  be  ventilated 
Ihroughoiit  l>y  elci-irlc  fans. 

MALI»WI.\.  MICH  F.  L.  I'rindle  an«l  .1  Scliultz  are  proJ.ft..rs 
of  the  proposed  eleotrle  lighting  plant. 

K,\LAMAZ<M).    MICH.   -An   onlltuii.  '       n   n.lopie.l   |.".kin« 

to  the  <'stiibl|Nhment  of  a  city  plant  to 

HArc.ATrcK.  MH'H.-The  business  men  are  talking  of  putting 
In    n    small    ••b-ctrle    plint    to   light    tlx-    bu'4lnei«s    places. 

ST.  HERNAHI),  f>HIO.— An  electlf.n  will  b-  he'd  Feb.  24  to  vote 
on  the  lssu<<  of  fsri.ooo  wal><iworks  nn«I  ••lectrle  ll,:ht  bonds. 

yoRKVILLE.  PA.  R-'KidiMits  of  Yorkvtlle  have  aske.l  the 
IioimukIi  coiinell  lo  lake  action  In  the  matti-r  of  nn  eli>rtrlc  light 
plant. 

ST.  CHARLES,  .M«)  An  ordinance  Is  befor.-  too  Council  pr..- 
vlillng  for  the  establishment  nf  nn  electric  lighting  plant  by  A. 
Spells. 

CHARLESTON,  8.  C.-The  Charleston  Electric  Light  ^'ompany 
has  l>een  nulhorUed  lo  lncn»a«e  lt«  capital  to  tlTB.OOO  for  Improve- 
n»»Mtts. 

AHA.  OHIO. — Owing  to  n  misunderstanding  between  the  Ada 
Electric  Light  Company  and  the  Council  of  Ada  the  city  Is  In 
darkness. 

WHITEHALL.  N.  Y.— The  plant  of  the  Whitehall  Electric 
Light  and  P«»wer  Company  has  l>een  burned;  loss.  18.000,  with  no 
Insuronce. 

DAWSON.  OA.— CltUens  are  Rubscrlblng  liberally  to  the  pro- 
posed f10.(>w  eloctrlc  lighting  plant  which  It  Is  proponed  to  build 
and  operate  in  Dawson. 


POWELTON,  PA. — The  oflEice  of  the  Powelion  Eleciric  Company 
is  at  lOS  South  40th  street,  Philadelphia,  Pa.,  and  J.  B.  Siauf- 
fer  is  secretary-treasurer. 

MANCHESTER,  MASS.— There  is  grave  complaint  of  the  light- 
ing of  the  Town  Hall,  and  residents  are  urging  that  an  electric 
lighting  plant  be  established. 

MOUNT  MORRIS,  N.  Y.— There  is  talk  of  organizing  a  stock 
company  for  the  construction  of  an  electric  lighting  plant,  but 
nothing  definite  has  been  done. 

CAMBRIDGE,  MASS.— J.  H.  McNamee,  of  418  Harvard  street. 
Cambridge,  Mass.,  will  put  into  his  new  building  a  dynamo  for 
power,  light  and  elevator  service. 

NAPOLEON,  OHIO.— Edward  Sykes,  of  Minneapolis,  Minn.,  has 
the  contract  to  put  in  the  electric  lighting  and  waterworks 
plant,  and  work  will  at  once  be  begun. 

GLASSBORO,  N.  J.— The  movement  to  supply  Pitman  Grove. 
Glassboro  and  Clayton  with  water  and  electric  lights  has  been 
abandoned  owing  to  the  lack  of  water  power. 

CINCINNATI.  OHIO.— The  city  authorities  have  ordered  the 
local  Edison  company  to  carry  out  the  terms  of  Its  contract  with 
the  city,  which,  it  is  asserted,  have  been  violated. 

EAST  ORANGE,  N.  .T.— Residents  of  East  Orange  have  decided 
In  favor  of  incorporation,  which  means  that  they  will  soon  con- 
tract for  an  electric  lighting  and  waterworks  plant. 

KALAMAZOO,  MICH.— The  City  Council  has  adopted  a  resolu- 
tion that  a  city  lighting  plant  be  built  at  a  cost  of  $143,000.  The 
city   now   pays  $15,000   per  annum    for   street   lighting. 

PORT  RICHMOND,  S.  I.,  N.  Y^.— At  a  meeting  of  the  Board  of 
village  Trustees,  the  question  of  purchasing  the  electric  lighting 
plant  was  brought  up  again,  but  no  definite  action  was  taken. 

WHEELING,  W.  VA.— The  business  men  of  Market  street,  from 
iL'th  to  Alley  9,  have  made  arrangements  to  put  in  an  electric 
lighting  plant  for  the  purpose  of  supplying  stores  and  offices  in 
that  vicinity. 

MANKATO,  MINN.— The  City  Recorder  has  been  instructed  lo 
call  for  bids  for  lighting  the  city  for  ten  years.  If  no  satisfactory 
bids  are  received  the  Council  will  take  steps  to  establish  an 
electric  lighting  plant. 

YORKVILLE,  PA.— The  Council  of  Yorkville  is  discussing  the 
proposition  of  the  Edison  Electric  Light  Company,  of  Potlsvllle. 
t(j  furnish  electric  lighting  to  Yorkville.  Superintendent  Halder- 
n:an,  of  the  Pottsville  company,   is  interested. 

WEST  NEW  BRIGHTON,  S.  I.,  N.  Y.— Ordinance  Officer  Eichen- 
berger  has  reported  to  the  Board  of  Trustees  that  the  present 
electric  lighting  service  is  most  unsatisfactory,  but  no  action  has 
yet  been   taken   officially  towards  improvements. 

HAMPTON,  IOWA.— J.  M.  Hemingway  has  presented  the  prop- 
osition of  the  Hampton  Electric  Light  Company  to  sell  their  plant 
to  the  city  for. $13,000,  or  to  light  the  streets  with  15  arc  lights  for 
$75  each  per  annum.      Both   proposals  were  rejected. 

CHATHAM.  N.  Y.— It  is  rumored  that  the  Chatham  electric 
light  plant  has  not  proven  a  profitable  investment  for  the  General 
Electric  Company  and  that  they  propose  to  remove  It.  In  th.it 
case,  Thomas  E.  Syernes  contemplates  jiuttlng  In  a  light  and 
power  machine  at  his  mill. 

THE  LITTLE  ROCK  (ARK.)  ELECTRIC  LIGHT  COMPANY  at 
its  rt'cent  annual  meeting  elected  the  following  directors:  James  A. 
Fours,  R.  A.  Edgerton  and  John  G.  Fletcher.  James  A.  Fours  was 
ch'cted  president,  Philip  Pfeifer  treasurer  and  J.Tnies  T.  Pullen 
secretary  and  superintendent. 

BALTIMORE,  MD.— It  is  now  stated  that  the  Baltimore  an-l 
Ohio  Railroad  is  back  of  the  .scheme  to  operate  the  Chesapeake 
and  Ohio  Canal  by  electricity.  Charles  K.  I>ord,  third  vice  pi^sl- 
<lent  of  the  B.  &  O.,  Is  one  of  the  Incorporators.  It  is  pro- 
posed to  haul   heavy  freight  on  the  canal  by  trolley. 

REEDSBURC,,  WIS.— At  a  special  n.ectlng  of  the  City  Coun- 
cil It  was  decliled  to  push  forward  the  project  of  establishing 
waterworks  and  the  proposed  elertrlc  light  plant.  Twenty-flvo 
thotisand  dollars  In  bonds  have  been  Issued.  Plans  and  8p«»cl- 
llrations  have  been  prepared  atid  bids  will  »«>on  be  called  for. 

NEW  YORK,  N.  Y.— A  delegation  of  New  York  members  at 
Washington  will  ask  for  an  appropriation  of  $58,000  for  Improve- 
ments In  the  New  York  City  Postofflce.  At  present  the  annual 
expenditure  for   gas  and   el.  \    Is   $42,000.   but    with   a   smaller 

sum  It   is  figured  that  the  ^:  '-nt  could  put  In  Its  own  plant. 

NEWARK.  N.  J.— The  People's  Light  and  Power  Company. 
$2,000,000  capital  stock,  has  been  lncorp<irated  to  furnish  electricity, 
steam  and  gas  to  Newark.  Orange.  East  Orange.  Bloomfleld. 
MontcLilr.  Harri  irn>     and  Jersey  City.      The  Ino  rs 

are    James    K.    <  .    Joseph    L.    Munn.    James    E.    l.  is, 

Eltsha  B.  Oaddls  and  Thomas  A.  Kevins. 

BRIDOEWATER.    MASS.— Howard    T.    '  U.    of    Bnx-kton. 

Mas."      a    wealthy   retired    shoe   manufactu  poses   to   supply 

East  Bridgewator  with  electric  lights,  the  power  house  to  be 
located  In  the  old  Sheldon  Mill,  where  he  will  locate  an  engine 
and  a  150-h.  p.  boiler.  The  franchise  for  setting  poles  and  running 
wires  has  l>een   1  'Mr.   Marshall  by  Robert  O.    Harris,   the 

present   holder  <•'  hise. 
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The  Electric  Railway. 

BRADDOCK,  PA.— A  charter  has  been  granted  to  the  Brad- 
dock  and  Homestead  Street  Railway  Company. 

CHICAGO,  ILL.— Prof.  J.  P.  Barret,  of  Chicago,  is  in  favor  of 
the  perfected  Love  conduit  system  for  use  in  Chicago. 

BORDENTOWN,  N.  J.— Surveys  are  being  made  with  a  view 
to  locating  an  electric  line  between  Bordentown  and  Trenton. 

WAVERLY,  N.  Y.— The  Electric  Street  Railway  Company  has 
bought  land  for  the  erection  of  a  power  house  on  Cayuta  avenue. 

SAVANNAH,  GA. — The  reserve  power  house  and  car  sheds  of 
the  Savannah,  Ga.,  electric  railway  have  been  burned;  loss,  $50,000. 

HAVERSTRAW,  N.  Y.— There  is  talk  of  a  trolley  lirte  between 
Haverstraw  and  "West  Haverstraw,  but  nothing  definite  has  been 
done. 

RACINE,  WIS. — The  street  railway  company  has  increased  its 
capital  by  $50,000  to  defray  the  cost  of  an  extension  to  Mount 
Pleasant  and  Caledonia. 

LIBERTY,  MD.— The  Liberty  "Banner"  calls  upon  residents  to 
take  immediate  action  towards  building  an  electric  road-  from 
Union  Bridge  to  Liberty. 

CHICAGO,  ILL.— The  Lake  Street  Elevated  Railroad  Company, 
of  1,103  Security  Building,  will  build  an  electric  light  plant  at  1,331 
West  Lake  street,  to  cost  $7,000. 

BALTIMORE,  MD.— Warrants  have  been  isued  for  the  presidents 
of  five  street  railway  systems  for  violation  of  a  city  ordinance 
requiring  the  use  of  car  fenders. 

HUNTINGTON,  L.  I.,  N.  Y.— The  Oyster  Bay  "Pilot"  has  again 
taken  up  the  agitation  for  an  electric  trolley  line  to  connect  Oyster 
Bay,   Huntington    and  Cold  Harbor. 

CENTRALIA,  N.  Y.— D.  Putnam,  of  Centralia,  is  moving  in  the 
matter  of  an  electric  road  from  Jamestown  to  Brocton,  but 
nothing  definite  has  yet  been  done. 

BRIDGETON,  N.  J.— The  Council  of  Bridgeton  has  passed  on 
first  reading  the  ordinance  granting  a  franchise  to  the  Bridgeton, 
Cedarville  and  Port  Norris  Electric  Railroad. 

ALBANY,  N.  Y. — Assemblyman  Gardiner  has  introduced  a  bill 
authorizing  the  Amsterdam  Street  Railway  Company,  of  Am- 
sterdam, N.  Y.,  to  supply  light,  heat  and  power. 

YOUNGSTOWN,  OHIO.— Some  of  the  contracts  for  the  plant  of 
the  Ohio  Street  Railway  Company  have  been  let.  Fifteen  electric 
motors  will  be  required.      Henry  Wick  is  general  manager. 

BRISTOL,  PA.— After  a  fight  of  over  a  year,  the  Council  has 
granted  a  franchise  permitting  the  Bristol,  Trenton  and  Newtown 
Trolley  Railway  to  lay  tracks  on  many  of  the  streets  here. 

BUFFALO,  N.  Y.— W.  B.  Cutter,  of  Buffalo,  N.  Y.,  has  stated 
to  the  Buffalo  "Express"  that  the  proposed  electric  line  to  Depew 
will  likely  be  built  this  summer.      It  could  be  built  for  $75,000. 

NEW  BRITAIN,  CONN.— The  Street  Committee  has  reported 
favorably  on  the  petition  of  the  Central  Railway  and  Electric 
Company  to  extend  their  lines  to  Berlin,  and  the  report  was 
adopted. 

McKEESPORT,  PA.— The  ofllcials  of  the  Versailles  Traction 
Company  are  being  urged  to  begin  work  at  once  on  the  proposed 
extension  of  their  lines  to  Elrod,  in  order  to  give  work  to  the 
unemploj^ed. 

NORWALK,  OHIO.— Work  on  the  West  Main  street  extension  of 
the  Sandusky,  Milan  and  Norwalk  Railway  will  commence  as  soon 
as  the  weather  will  permit.  S.  E.  Crawford  and  W.  H.  Price,  of 
Norwalk,  Ohio,  are  directors. 

SPRING  CITY,  PA.— The  Town  Council  of  Spring  City  has 
granted  a  franchise  to  the  Phoenixville  Electric  Street  Railway 
Company  to  run  cars  through  this  borough.  The  road  will  con- 
nect Phoenixville,  Valley  Forge  and  Spring  City. 

MYERSVILLE,  MD. — The  company  recently  organized  to  build 
an  electric  road  from  Myersville  to  Middletown  now  contemplate 
making  Brunswick  the  terminus,  and  they  will  soon  complete  the 
sale  of  $25,000  in  bonds    to  guarantee  the  building  of  the  road. 

DALTON,  MASS. — Ben  Clow,  a  prominent  resident,  proposes  t<.> 
call  a  meeting  of  taxpayers  about  February  1  to  take  action  in  the 
m.atter  of  an  electric  railway  for  Dalton.  He  states  that  $15,000 
can  be  raised  in  twenty-four  hours  for  an  electric  railway  to  Pitts- 
field. 

BALTIMORE,  MD.— The  contract  for  erecting  the  electrical 
equipment  of  the  Edmonson  avenue  and  Monument  street  lines 
of  the  Baltimore  Traction  Company  has  been  awarded  to  J.  G. 
White  &  Co.,  who  have  built  all  the  other  electric  lines  of  the 
company. 

HUMMELSTOWN,  PA.— H.  O.  Koons,  Dr.  C.  H.  Smith,  J.  H. 
Mcllhinney  and  other  prominent  citizens  of  Hummelstown  ac- 
companied a  committee  sent  by  the  East  Harrisburg  Electric 
Motor  Company  to  survey  a  route  from  the  Jonestown  road  to 
Hummelstown. 

SLATINGTON,  PA.— The  Slatington  Street  Railway  Company, 
$30,000,  has  been  incorporated.  The  following  are  the  directors: 
Henry  Buttner,  John  W.  Balliett,  H.  W.  Hanker,  of  Slatington, 
and  Morris  Hoats,  of  Allentown.  The  president  is  R.  W.  Mostel- 
ler,  of  Slatington. 


JAMAICA,  L.  I.,  N.  Y.— It  is  likely  that  the  deal  will  be  con- 
summated for  the  purchase  of  the  Hempstead  and  Jamaica  Piark 
Road  by  the  Long  Island  Traction  Company,  in  which  event  a 
road  would  be  built,  forming  a  continuous  trolley  line  from  Hemp- 
stead to  East  New  York. 

BALTIMORE,  MD.— A  site  has  been  selected  at  the  Intersection 
of  Howard,  Henrietta  and  Montgomery  streets  for  a  power  house 
for  the  electric  plant,  which  will  supply  the  motive  power  which 
will  be  used  in  the  Belt  tunnel.  Plans  are  being  prepared  an-l 
work   will   be  begun   in  a  few  weeks. 

PLAINVILLE,  NORFOLK  COUNTY,  MASS.— Thomas  Mears. 
John  Kearn,  Samuel  Parquett  and  Herbert  Britton,  of  Plaln- 
ville,  and  Mr.  Collinwood,  of  Holyoke,  Mass.,  have  been  appoint- 
ed a  committee  to  canvass  residents  in  the  matter  of  an  electric 
railway  between  Holyoke  and  Plainville. 

FLUSHING,  L.  I.,  N.  Y.— Residents  of  Flushing  will  attend  a 
pui  lie  meeting  called  by  the  Highway  Commissioners  for  Feb.  6, 
in  the  matter  of  the  application  of  the  Brooklyn  City  Railroad 
Company  for  leave  to  build  and  operate  a  double-track  electrical 
railway  between  the  towns  of  Newtown  and  Flushing. 

LEWISTON,  N.  Y.— The  Lewiston  and  Youngstown  Electric 
Railway  Company  will  apply  for  right  of  way  through  the  streets 
of  the  village,  which  will  undoubtedly  be  granted,  and  they  will 
light  a  portion  of  the  streets  free  of  charge.  The  capital  stock 
is  $75,000,  and  it  is  expected  to  have  the  road  in  running  order  by 
July  1. 

BENWOOD,  W.  VA. — The  preliminary  survey  for  the  proposed 
Benwood-Moundsville  Electric  Street  Railway  has  been  com- 
pleted by  Surveyor  C.  C.  Smith,  and  the  Benwood  authorities  have 
granted  the  right  to  lay  double  tracks  from  Fourth  street  to  the 
town  limits,  provided  an  electric  light  is  allowed  to  be  placed  on 
every  pole. 

HARTFORD,  CONN.— The  Hartford  and  West  Hartford  Rail- 
way Company  has  asked  for  permission  to  build  and  equip  and 
operate  by  electricity  a  street  line  entering  the  city  by  way  of  New 
Park  avenue.  The  Hartford  Street  Railway  Company  has  also 
asked  permission  to  extend  its  lines  and  change  its  motive  power 
to  electricity. 

MOUNT  HOLLY,  N.  J.— The  Burlington  County  Electric  Com- 
pany, capital  stock  $125,000,  has  been  organized  to  operate  a 
trolley  road  between  Burlington  and  Mount  Holly.  The  in- 
corporators are  Jacob  F.  Burrows,  Jan.js  L.  Greir  and  William  B. 
Esler,  of  Philadelphia,  Pa,;  S.  H.  Morison,  of  Camden,  N.  J.,  and 
Robert  B.  Esper,  Jr.,  of  Ardmore,  Pa. 

BALTIMORE,  MD. — A  bill  is  being  prepared  for  introduction  at 
Annapolis  for  the  incorporation  of  the  Baltimore  and  Anne  Arun- 
del Street  Electric  Railway  Company,  $50,000  capital,  with  permis- 
sion to  increase  to  $500,000,  and  with  permission  to  use  electricity 
or  any  other  motive  power  in  use  on  railway  lines.  The  upper 
terminus  of  the  lines  will  be  at  Laurel,  in  Prince  George  county, 
Md. 

FREDERICK,  MD.— The  bill  to  incorporate  the  proposed  Fred- 
erick and  Middletown  electric  road  has  been  introduced  by  Senator 
Newman  at  Annapolis,  Md.  The  capital  is  $100,000,  and  the  in- 
corporators named  are  Peter  W.  Shafer,  Thomas  H.  Haller,  Dr. 
Upton  A.  Sharretts  and  Charles  V.  S.  Levy.  It  is  stated  on  good 
authority  that  capitalists  have  taken  hold  and  wil!  push  the  pro- 
ject. 

WEST  ORANGE,  N.  J.— Residents  of  West  Orange  are  up  in 
arms  against  the  proposed  extension  of  the  system  of  the  Consoli- 
dated Traction  Company  to  the  foot  of  Eagle  Rock,  where  it  is 
proposed  to  connect  it  with  an  elevator  to  be  built  for  the  pur- 
pose of  carrying  visitors  to  the  Summit  Hotel,  at  the  summit  of 
the  Rock.  Thomas  }l.  Nevins,  of  Centre  street.  Orange,  is  at  the 
head  of  the  project. 

WHITE  PLAINS,  N.  Y. — Owing  to  the  absence  of  members  of 
the  Board  of  Trustees,  the  special  committee  were  not  allowed 
to  read  their  reports  in  the  matter  of  the  franchises  asked  for 
by  the  New  York,  Mamaroneck  and  White  Plains  Railroad  Com- 
pany and  the  New  York,  Elmsford,  and  White  Plains  Railroad 
Company  for  trolley  lines.  Unless  Pre&ident  Husted  calls  a 
special  session,  there  will  be  no  meeting  until  Feb.  5. 

MARTINSBURG,  BLAIR  COUNTY,  PA.— The  Martinsburg  cor- 
respondent of  the  Altoona  "Tribune"  states:  "It  is  now  an  assured 
fact  that  Morrison's  Cove  is  to  have  rapid  transit  and  a  trolley 
line,  which,  beginning  at  Hopewell,  in  Bedford  county,  and  ter- 
minating at  Roaring  Spring,  in  Blair  county,  will  be  built  in  the 
near  future.  The  road  will  have  two  branches, one  extending  from  the 
stone  house  to  Enterprise,  and  another  from  Woodbury  to  Curry - 
ville.  Th'"  title  of  the  company  will  be  the  Morrison's  Cove  Elec- 
tric Railway." 

WASHINGTON,  D.  C— All  future  incorporators  of  street  rail- 
ways in  the  District  of  Columbia,  in  the  preparation  of  their 
charter,  will  have  to  conform  to  certain  prescribed  regulations  laid 
down  in  a  model  bill  ju.^,t  prepared  by  the  Commissioners  of  the 
District.  The  feature  about  this  measure  that  is  of  most  interest 
to  electrical  readers  lies  in  the  fact  that  all  future  electric  rail- 
ways established  there  must  furnish  and  maintain  such  elec- 
tric lights  along  their  lines  as  the  authorities  may  direct,  without 
cost  to  the  District  government,  but  no  overhead  wires  shall  be 
constructed  or  used  within  the  limits  of  the  city  of  Washington. 
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Legal     Notes. 


STATE  PRIVILEGE  TAX  ON  TELEGRAPH  COMPANY.— A 
Blate  privilege  tax  of  a  certain  sum  per  mile  of  wires  operale'J 
within  the  State,  imposed  on  all  teleg^raph  companies  therein  oper- 
::-'!!, K  In  lieu  of  all  other  State,  county  and  municipal  taxes,  and 
;in.',iinllnK  to  much  less  than  the  sum  of  a  tingle  ad  valorem 
property    tax,    Is    not    an    Interference    with    the    li  ■    com- 

m'Tce  of  a  fofii-M   <  ..i  i.-i.iii'.n.      (Postal   Telegraph  Co.   v. 

Adams,  Kupreii  .,  U  So.  Rep.,  36.) 

ICIOHT  OK  Kiw.-.iii.'.  iiAILWAY  COMPANY  TO  REFAiri 
TJCACK.— An  ord<'r  re:5tra!nln(r  a  railway  company,  pending  a 
',  from  ■  •  on  a  r  •  ing  an 

'.i-'jirlc  rail-..    ,        l'.Jc,  or  h  i  road. 

or  In  any  way  preparing  to  lay  such  track,  Is  not  violated  by 
opr-ratlng  and  repairing  a  track  theretofore  built  and  used,  the 
t..;;ipurary  removal  of  which  haa  been  required  by  the  paving 
of    ;j  (Detroit    and    IS.    Plank    Koad    Company    v.    L>etroli 

Clll/  reet    Railway    Company,    Supreme   (Jourl    of   Mich.,    f>«> 

N.  W.  Rep.,  940.> 


Personal. 


MR.    WILIA.M    MERTEN8,    president    of   the   Cataract    General 

Electric  Company,  Is  a  member 
•  if  the  foreign  banking  house  l;i 
New  York  of  L.  von  Hoffman 
&  Co.,  which  Is  well-known 
throughout  Europe  and  America 
iis  one  of  the  olde.st  and  leading 
tlnanclal  Institutions.  Mr.  Mer- 
''  •  '-  was  born  In  (Jermany,  and 
.1  ii>-  to  this  <<juntry  at  an  early 
age.  after  securing  a  liberal  edu- 

Pf              ^j  cation   at   home.       While  still   In 

'•  his  youth    he  entered  the  service 

M        0^^^}t^  "^  *^*'  banking  house  mentioned 

F       ^L^^^SL  "**    foreign    mrrespondence   clerk. 

4^^^P^K^^  rrotn  which   position  he  has  been 

1^  ^^^^^B^  Iironinted,   step   by    step,    until   he 

^                T             "  1        Is   now    the    head   of  the   institu- 
L^^^^gpM  '        ''""    '"    ^^^'^   country    In    the   ab- 

I^J^P^'^  -<'nce    of    Baron    von    Hoffman. 

I               "^riB"'     '     I        *'**    '"   *^    "^*"    "'   middle   age,    of 
fc          p   ^^B  •*      commiintllng      presence,      and 

JMBUB^B Is    regarded    as   one   of    the    most 

conservallve,  yet  energetic  finan- 
ciers In  New  York.  He  Is  found  up<jn  most  of  the  leading  reor- 
K'tiiUnllon  pommltteeH.and  his  Judgment  upon  all  matters  of  finance 
and  railroad  manag<-m.-nt  Is  eagerly  sought  by  the  most  pmmi- 
r  'rs.       Mr.  M'Ttens  is  greatly  interested  in  the  electrical 

I  of  Niagara,  and  devotes  a  consldi-rable  part  of  hl.-< 
tliii.-  I.-  ih.  pr.  llrniiiary  steps  iiicldenl  to  the  establishment  of  the 
gmit  l.u.Hiii'ss  which  will  f..!i,.  ^  the  completion  of  the  transmis- 
sion line  through  the  Hta< 

\V.  IlA\\l,i;v.  vl«e  president  <if  the  Cataract  Oeii- 
I  iiipiiny.  Is  Just  3.'i 

years  of  age.  and  but  a  few  years 
BRo  was  u  pfKir  boy  In  Rochester, 
working  IK  hours  a  day  In  order 

to         C'rilKHler         :,    ' 
HtaiK-i'H.       He     W.. 

rlHf  at  a  very  •■nrly  hour.  lak>- 
care  of  horses  atxl  a  furnace,  and 
to  do  other  work  around  the 
hnuso.  nil  of  whieh  was  remuner- 
ntcil   by   his   board      At    0   o*cli»ck 

lu'   c'Uli'ii  i|    ;i    l:i    ■  'uTe    he 

wnH  ciiipl^  ■>  ■•'I  :i  1  wh«'r<- 

hf  studied  law  when  his  nfflre 
duties     would     iM-rmlt  In     the 

early  evening  Mr.  Ilawb-y  begni. 
his  dull'  llh  ont- 

of  the  I;  IS.  sit ■ 

ting  at  bis  de^k  or  I'porllng  In 
the  evening  until  midnight,  th'-n 
t\irnlng  In  for  a  few  hours'  sleep 
The  cnpneltv  f-^r  mirh  inli'^r  after 
a  few  vi-ars  liioinrlii  ;ii>  >i  •-i-intlon 
in\'\    wllh.lt    I  ■«.    in    will.  Ii    he    i 

mutinies  of  th<-  This  victory,  how 

nt  n  very  great  price;  the  work  had  prodiiced  paralysis  of  the 
optic  nerve  of  one  eye.  and  n  sympathetic  trouble  with  the  other, 
so  that  U  has  cost  him  partial  blindness.  Mr.  Hnwley  owns  the 
former   lotnilrv    place    of   the   late   r\    '  .T.irvis    I./«ird.    fi'    ■ 

which,  with  a  great  herd  of  Jerseys.  butter  to  vari 

New    Yi»rk    hotels,    and    In    his    herd  of   the   most 

famous  Jerseys  living.      On  Sunday  ■  'its    he  Is  In  n 

steeping  car.  at  his  place  of  business  In  New  York  City  the  fol- 
lowing morning,  and  on  Friday  night  Is  again  on  a  sleeper,  on  his 
way  to  the  stock  fartn.  In  New  York  be  associates  with  those 
who  expect   to  solve  the  problem  of  the    '  Ity 

at  Niagara.   »■  well  as  towing  or  propu'.t-  l>on 


canals.      It  was  he  who  recently  conceived  and  demonstrated  the 

feasibility  of  electricity  for  such  purposes,  as  noted  in  our  columns. 

CHARLTON  T.  LEWIS,  secretary  and  treasurer  of  the  Cataract 

General  Electric  Company,  is  a 
Pennsylvanian  by  birth,  son  of 
the  late  Joseph  J.  Lewis,  who 
was  Commissioner  of  Internal 
Revenue  under  Mr.  Lincoln,  and 
grandson  of  Enoch  Lewis,  the 
famous  Quaker  mathematician 
and  author.  Mr.  Lewis  was  edu- 
cated at  Yale  College,  where  he 
was  graduated  in  1853  In  an  un- 
usually brilliant  class,  which  in- 
cluded Wayne  Macveagh,  Sena- 
tor Randall  Gibson,  Andrew  D. 
White,  Edmund  C.  Stedman,  and 
many  other  men  of  note.  He 
was  Deputy  Commissioner  of  In- 
ternal Revenue  in  1S63  and  1864, 
and  came  from  Washington  to 
New  York  to  practice  law.  He 
has  continued  active  In  the  pro- 
fession for  nearly  thirty  years, 
but  after  a  serious  interruption 
of  work  in  1867  by  111  health,  took 
to  editorial  work  for  a  while,  and  conducted  "The  Evening  Post  " 
for  nine  years,  under  the  general  editorship  of  William  Cullen 
Bryant.  Since  his  return  to  active  work  at  the  bar,  he  has  found 
leisure  to  publish  a  number  of  works,  among  them  a  notable  '•His- 
tory of  Germany,"  and  three  widely  used  Latin  dictionaries.  At 
the  New  York  bar,  as  a  corporation  lawyer,  Mr.  Lewis  admittedly 
stands  alone.  His  clientage  In  wealth  and  Influence  is  probably 
greater  than  that  of  any  other  lawyer  in  the  United  States.  Mr. 
Lewis'  connection  with  electrical  enterprises  is  supposed  to  have  be- 
gun with  the  organization  of  the  International  Bell  Telephone  Com- 
pany, about  1880.  of  which  he  has  been  a  director,  general  counsel 
and  chairman  of  the  executive  committee  for  many  years.  He 
was  also  one  of  the  founders  and  directors  of  the  Thomson  In- 
ternational Electric  Welding  Company,  and  has  given  long  and 
careful  study  to  the  practical  problems  arising  in  the  application 
of  electricity  to  the  useful  arts,  and  expresses  strong  confidence 
in  the  future  utilization,  by  transmitted  and  stored  electric  force, 
of  most  Important  sources  of  power  now  unused. 


Miscellaneous  Notes. 

THE  CLEVELAND  (OHIO)  SCHOOL  FOR  CORRESPOND- 
KNCK  was  visited  by  the  delegates  of  the  Ohio  Society  of  Civil 
Kngineers  and  Surveyors  on  Jan.  17,  who  found  much  of  Interest 
in  this  new  system  of  technical  teaching. 

LEHIGH  UNIVERSITY.— Some  changes  have  been  made  in  the 
school  of  engineering.  The  subjects  of  alternating  currents  and 
surveying  have  bt^n  Introduced  In  the  Junior  year  In  place  of 
machine  design,  which  has  been  put  Into  the  sophomore  year. 

A  SINGULAR  ACCIDENT.— The  ohm  sifter  of  one  of  the  large 
dynamos  at  the  Wood  Harvester  Works  became  detached  Thurs- 
day, thereby  causing  the  ohms  and  volts  to  pass  over  the  same 
wire.  Had  It  not  been  for  the  presence  of  mind  of  Mr.  King,  the 
company's  electrician,  the  automatic  ampere  controller  would 
have  lH»en  disabled.— Hazel  Park,  Minn.,  Times. 

THE   NEW   i:i  :ICAL  LAT  UY   AT   PURDUE   UNI- 

\KRSITY   was  ■  <\   with   aji  <•   ceremonies  on   Friday, 

.Ian.  19.  This  building  was  splendidly  equipped  for  engineering 
work,  and  one  of  the  finest  In  the  country.  On  Tuesday.  Jan.  23. 
the  building  caught  fire  and  In  less  than  an  hour  was  all  in  flames 
1  was   saved    but    the   Instruments   of    the   civil 

.lent  anil  the  west  winu  of  the  building.  The 
new  laboratory  represented  a  value  of  In  the  building  Itself 

and  180,000  in  equipment,  on  which  tb'  a  total  Insurance  of 

»4r..r>oo. 

THE  MA«;"^  b.l<l  Its  wlntei   meeting  and  1  •  at 

.I.oger's.    c<i  t.    New    York,    on    Jan.    IS.  iies 

were  made  by  President  Cockey.  William  J.  Dealy.  Robert  K. 
Stralne.  Theodore  L.  Culyer,  Jr.  Walter  C.  Burton,  Francis  W. 
.lones.  and  an  otherwise  Intei^stlng  programme  of  entertainment. 
Inimor.  •-  '■..  was  enjoyed.      At  the  ann\ial  b\iv  •M'tlng 

of    this  V    chib    on    Jan.     11     the    following  -     were 

elected:  Edward  C.  Cockey,  president;  William  H.  Baker,  first 
vice  president;  John  Rrant.  second  vice  president;  Thomas  E. 
Fleming,  third  vice  president;  Oeorge  H.  Usher,  fourth  vice  pre«- 
i."  •  :  W.   C.    Burton,    treasurer. 


(invade  and  ^nuluotvial  ^lotco 

LACONIA,  N.  H.— The  Laconia  Car  Company  announces  lU  In- 
tention of  engaging  extensively  In  the  business  of  manufacturing 
cars. 

THE  KEYSTONE  ELECIRIC  COMPANY,  of  Erte.  Pa.,  will 
etiulp  the  extensive  Brodhcad  woolen  mills  at  Jamestown  with 
motors  and  dynamo*. 
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THE  DELAWARE  ELECTRIC  AND  SUPPLY  COMPANY, 
Wilmington,  Del.,  has  just  shipped  an  80-h.  p.  boiler  to  Florida, 
and  a  50-h.  p.  boiler  to  Washington,  D.  C. 

V 

F.  A.  CULIN  iS:  SONS,  electrical  contractors,  809  Provident 
Building,  Philadelphia,  are  distributing  among  their  friends  and 
patrons  a  particularly  neat  calendar. 

MR.  DAVID  CHALMERS,  manager  for  S.  H.  Milbank.  G7 
Cortlandt,  street.  New  York,  receiver  of  the  A.,  B.  &  C.  Co.,  is 
fast  closing  out  the  remainder  of  the  stock  of  the  late  company. 

I.  W.  NESS  &  CO.,  Montreal,  Can.,  have  issued  a  catalogue 
(No.  7)  devoted  to  telephones,  in  which  are  described  their  main 
line,  warehouse  and  automatic  telephones,  switchboards,  and  vari- 
ous telephone  supplies. 

JULIUS  ANDRAE,  225  West  Water  street,  Milwaukee,  Wis., 
was  burned  out  on  the  13th  inst.,  with  a  loss  of  $12,000,  which  is 
covered  by  insurance.  Temporary  quarters  have  been  secured 
adjoining  the  former  ones. 

CHAS.  A.  SCHIEREN  &  CO.,  47  Ferry  street.  New  York,  have 
irisued  a  new  catalogue  of  their  perforated  electric  leather  belting, 
which,  among  other  interesting  information,  contains  a  list  of 
some  of  the  unusually  large  belts  that  this  firm  has  made. 

MR.  McLEOD,  of  McLeod,  Ward  &  Co.,  91  Liberty  street,  New 
York,  reports  the  demand  for  the  Kinsman  Desk  Lamp  steadily 
increasing.  Mr.  McLeod  is  about  to  place  upon  the  market  a  port- 
able desk  lamp,  which  he  claims  is  far  superior  to  any  similar  desk 
lamp  now  in  use. 

THE  SHULTZ  BELTING  COMPANY,  of  St.  Louis,  Mo.,  has 
just  received  an  order  from  England  for  2,800  feet  of  belting,  and 
an  order  from  Russia  for  15,000  feet  of  belting.  It  also  reports 
that  trade  is  looking  up  and  orders  are  coming  in  freely,  and  that 
the  outlook  for  business  is  fair. 

BARTLETT  &  CUSHMAN,  Concord,  N.  H.,  proprietors  of  the 
Granite  State  Electric  and  Machine  Company,  exhibited  at  their 
office,  31  South  Main  street,  Thursday  afternoon,  Jan.  18,  a  new 
triphase  motor  manufactured  for  Messrs.  Silsby  &  Son,  and  soon 
to  be  installed  in  their  printing  office. 

MR.  A.  L.  ELLIS,  manager  of  the  Snow  Steam  Pump  Works, 
Buffalo,  N.  Y.,  reports  that  his  company  has  not  in  any  way 
experienced  the  "dull  times"  complained  of  by  so  many;  on  the 
contrary,  the  works  have  been  constantly  run  to  their  full  ca- 
pacity, and  a  large  annex,  just  completed,  was  built  to  better 
facilitate  the  prompt  manufacture  of  this  company's  product. 

THE  ELECTRIC  ENGINEERING  AND  SUPPLY  COM- 
PANY, of  Syracuse,  N.  Y.,  reports  an  exceedingly  lively  time  in 
special  work,  as  its  switchboard  and  large  station  switch  depart- 
ment is  particularly  active  in  that  line  of  v.'ork,  although  the  linos 
in  staple  ^oods  are  reported  comparatively  dull.  Many  large 
and  handsome  switchboards  have  been  recently  turned  out  of  its 
works,  which  do  much  credit  to  .the  high  quality  of  work  which 
this   company   is    turning   out. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin, 
Conn.,  has  received  the  contract  for  an  iron  roof  for  the  boiler  and 
engine  room  of  De  Land  &  Co.,  at  Fairport,  N.  Y.  The  roof  will 
be  covered  with  the  Berlin  Iron  Bridge  Company's  patent  anti- 
condensation  corrugated  iron.  The  new  mill  of  the  Diamond  Mills 
Paper  Company,  Millbank,  N.  J.,  is  being  put  in  place  by  the 
same  company,  which  has  also  received  an  order  for  an  iron  roof 
from  the  Citizens'  Gas  Company,  of  Brooklyn,  for  their  new  pro- 
duce house. 

THE  ELECTRIC  APPLIANCE  COMPANY  was  well  represented 
at  the  Milwaukee  Convention  of  the  Northwestern  Electric  Light 
Association  by  its  president,  William  W.  Low,  and  by  Mr.  Frank 
McMaster  with  samples  of  its  leading  specialties.  The  "Finest  of 
the  Wheat,"  a  special  circular  for  the  convention,  setting  forth  the 
merits  of  the  Standard  Push  Switch,  Washington  Ai-c  Lamp, 
Packard  Mogul  Lamp  and  Packard  Transformer,  attracted  con- 
siderable attention,  and  was  favorably  received  by  the  many  sta- 
tion  managers   present. 

MR.  W.  H.'  McKINLOCK,  president  of  the  Metropolitan  Electric 
Company,  Chicago,  111.,  was  in  town  last  week,  and  left  for  the 
West  Saturday.  During  his  stay  in  New  York  Mr.  McKinlock 
secured  the  Western  agency  for  the  sale  of  thi-  P.  &  B.  insulating 
compounds,  manufactured  by  the  Standard  Paint  Company,  New- 
York,  and  will  hereafter  keep  a  large  amount  of  this  company's 


specialties  In  stock.  Mr.  McKinlock,  who  is  also  the  Western 
agent  for  the  sale  of  "S.  I.  R."  wires  and  cables,  reports  large 
sales  of  the  Metropolitan  incandescent  lamp. 

THE  JOSEPH  DIXON  CRUCIBLE  COMPANY,  of  Jersey  City, 
about  a  year  ago  Issued  a  pamphlet  on  lubricating  graphite.  It 
embodied  an  elaborate  scientific  opinion  by  Prof.  R.  H.  Thurston 
on  the  value  of  graphite  as  a  iubricant,  and  much  interesting  in- 
formation on  the  subject  from  practical  men.  The  pamphlet  has 
had  a  large  circulation,  and  the  company  has  been  enabled  to  ob- 
tain from  well-known  men  a  vast  amount  of  additional  knowl- 
edge on  the  uses  of  graphite.  Another  pamphlet,  twice  the  size 
of  the  former,  will  be  issued  early  in  February. 

QUEEN  &  CO.,  INC..  Philadelphia,  are  about  to  bring  out  a  line 

of  standard  voltmeters  on  the  "hot-wire"  plan,  made  under  the 
fundamental  "Cardew"  and  other  more  recent  patents.  These 
instruments  prove  extremely  accurate  for  both  direct  and  al- 
ternating circuits,  which  is  confirmed  by  an  award  received  at  the 
World's  Fair  for  "success  attained  in  overcom.ing  the  defects  of  the 
ordinary  hot-wire  instrument,  viz.,  lack  of  great  range  through 
which  the  instrument  is  sensitive,  great  correction  due  to  change 
of  temperature  and  inconstancy  of  zero  point,  and  also  for  its 
compactness,  portability  and  excellence  of  mechanical  construc- 
tion." 

MR.  FRANK  S.  DE  RONDE,  general  sales  agent  of  the  Standard 
Paint  Company,  2  Lib-jrty  street.  New  York,  says  that  during  the 
past  year  his  company  has.  sold  more  P.  &  B.  insulating  material 
than  any  preceding  year.  There  is  hardly  a  place  in  the  country 
where  insulating  compounds  are  required  but  what  you  will  find 
P.  &  B.  Mr.  De  Ronde  has  lately  made  arrangements  with  Mr. 
William  H.  McKinlock,  president  of  the  Metropolitan  Electric 
Company,  Chicago,  to  act  as  Western  agent,  and  Messrs.  Petten- 
gell-Andrews  Company,  of  Boston,  to  act  as  New  England  agents. 
The  specialties  manufactured  by  the  Standard  Paint  Company 
placed  in  the  hands  of  two  so  well-known  companies  as  the  above, 
should  increase  the  large  and  growing  demand  for  the  P.  &  B.  in- 
sulating compounds. 

THE  LA  ROCHE  ELECTRICAL  WORKS,  of  Philadelphia.  Pa.. 
put  in  the  following  instalk  tions  during  the  month  of  December: 
Robert  H.  Forderer,  Frankfort,  Philadelphia,  l,500-;ight  machine; 
Duncan,  Hood  &  Co.,  Philadelphia,  400-light  machine;  Thomas 
Devlin,  Philadelphia,  500;  Allegheny  Woolen  Mills,  Philadelphia, 
300;  Emery  Hotel,  Philadelphia,  300;  Westborough  Electric  Light 
and  Power  Company,  1,000;  Boloxi  Electric  Light  and  Power 
Company,  1,000;  Quincy  Electric  Light  and  Power  Company, 
Mass.,  1,300;  Yale  College,  laboratory  apparatus;  also  motors 
aggregating  150  h.  p.  The  company  has  also  booked  orders  for 
Januarj'  aggregating  8,000  lights  and  motors,  amounting  to  7S  h.  p., 
and  is  running  day  and  night  with  double  facilities  in 
order  to  comply  with  the  increasing  demand  for  its  lighting  ma- 
chines. 

THE  GENERAL  ELECTRIC  COMPANT  has  secured  a  large 
slice  of  the  street  railway  car  equipment  contracts  awa.rded  during 
the  last  ten  days  in  Philadelphia.  Of  250  contracted  for  by  the 
People's  Traction  Company,  125  equipments  with  the  G.  E.  800 
motors  and  type  K  controllers  were  purchased  from  the  General 
Electric  Company,  while  the  remaining  125  were  allotted  to  the 
Sperry  Company,  of  Cleveland.  Of  80  equipments  required  by 
the  Electric  Traction  Company,  of  Philadelphia,  70  will  be  fur- 
nished by  the  General  Electric  Company.  The  People's  Traction 
Company  had  already  contracted  for  three  of  the  great  1,500  k.  w. 
General  Electric  generators.  It  has  also  secured  contracts  dur- 
ing the  past  week  covering  20  car  equipments  for- the  Union  Rail- 
road Company,  of  New  York;  25  car  equipments  for  the  Stein- 
way  Railroad,  of  long  Island;  one  700-h.  p.  generator  for  the 
Steinway  Railroad,  of  Long  Island;  eight  300-k.  w.  generators  for 
Cincinnati,  and  10  car  equipments  for  the  St.  Louis  Street  Rail- 
way, of  St.  Louis. 
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BATTERY  CUT-OUT,  CHEAI.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street.  Syracuse,  N.  Y. 


Illustrated    ReeoFd   of   Electrical    Patents, 


U.    S.   PATENTS   ISSUED  JAN.    16,   1894. 
(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,  New  York.) 

512,711.  RAIL  BOND  FOR  ELECTRIC  RAILWAYS;  H.  R. 
Keithley.  Chicago,  111.  Application  filed  Feb.  27,  1893.  This 
comprises  a  bond  rod  or  wire  having  tubular  or  thimble-shaped 
ends  and  secured  to  the  rails  by  having  its  ends  swaged  into 
holes  in  the  rails  by  means  of  a  pm. 

512,723.  ELECTRIC  INHALER;  R.  L.  Larcom,  Fandon.  111.  Ap- 
plication filed  Sept.  29,  1893.      This  consists  of  a  casing,  tubes  and 


syringe  bulb  connected  thereto,  a  slide  fitting  in  the  -iasing,  a 
battery  carried  by  the  slide,  and  sponges  connected  to  the  ter- 
minals of  the  battery  circuit. 

512,744.  ELECTRIC  SWITCH;  E.  P.  Warner,  Chicago,  111.  Ap- 
plication filed  Dec.  1,  1S91.  This  comprises  two  pair  of  con- 
tact plates,  and  a  switch-block  sliding  between  the  members  of 
the  pair  to  make  contact  therewith,  the  sliding  block  being 
provided    with    a   handle. 

512,754.  RAILROAD  SIGNAL;  C.  Selden,  Baltimore,  Md.  Appli- 
cation filed   Feb.   1,   1S93.     The  combination  with  a  stop-wheel 
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and  connection  rod  of  a  feemaphore,  of  a  yielding  looth  for  per- 
mitting the  stop  to  pass  the  connection  rod  freely  in  one  di- 
rection.   „ 

512,757.  PROCESS  OF  MAKING  SECONDARY  BATTERY 
PLATIiS;  W.  L.  Silvey,  Dayton,  Ohio.  Application  filed  Sept. 
12,  18:*2.  This  consists  In  immersing  anodes  of  lead  alloy  and 
cathodes  of  lead  In  a  Kolution  of  ammonia  and  an  acid  and  then 
disintegrating  the  anodes  by  an  electric  current  and  electrically 
depositing  the  parts  thus  decomposed  in  holes  in  the  cathode. 

512.769.  MACHINE  FOli  WINDING  ELECTROMAGNETS;  R. 
Varley,  Jr.,  Englewood.  N.  J.  Application  filed  April  13,  1&93. 
This  comprises  a  turning  head  for  rotating  a  bobbin,  and  a 
frame  provided  with  guides  through  which  the  strands  pass  to 
the  bobbin,  the  guides  being  placed  in  a  plane  transverse  to  the 
axis  of  the  bobbin. 

612,797.  ELECTRIC  HEATER;  W.  J.  Bowen,  Norwalk,  Ohio.  Ap- 
plication filed  April  14,  1893.  This  comprises  a  series  of  ver- 
tical air  tube.s.  each  pr<,vided  with  an  insulating  jacket,  a  heat- 
ing coll  around  the  Jacket  of  each  tube  having  its  terminals  con- 
fined by  clamps,  to  which  are  fastened  insular  blocks  and  con- 
ductors. 

512,805.  SWITCHBOARD;  W.  A.  Childs,  Englewood,  N.  J.  Appli- 
cation filed  Oct.  25,  1893.  In  an  electric  switchboard,  a  flexible 
cord  conductor,  both  ends  of  which  terminate  in  a  block  form- 
ing a  part  of  the  face  of  the  board,  the  block  being  held  in 
place  by  friction.     (See  illustration.) 

512.820.  MOTOR  GENERATOR;  J.  C.  Henry,  Westfleld,  N.  J.  Ap- 
plication filed  April  29,  1892.  The  combination  of  field  magnets, 
two  armatures  carried  by  a  single  shaft  and  a  single  support 
for  the  shaft  between  the  armatures. 

512.821.  CEILING  FAN  MOTOR;  W'.  Hochhausen,  Brooklyn. 
N.  Y.  Application  filed  Sept.  4,  1891.  This  comprises  a  support- 
ing head,  field  magnet  cores  bolted  thereto,  a  journal-bearing 
cap,  clnsely  fitted  at  Its  periphery  to  the  field  magnet,  and  an 
armature  having  Its  vertical  bearing  on  the  cap. 

512,823.  SECONDARY  liATTERY;  A.  Hough,  San  Francisco.  Ap- 
plication filed  Sept.  14,  1893.  The  method  of  constructing  ac- 
tive material  consisting  in  mixing  monoxide  of  lead,  sulphate  of 
ammonia  and  sulphate  of  magnesia,  and  when  mixed  decompos- 
ing the  sulphate  of  ammonia  and  dissolving  the  sulphate  of  mag- 
n<Hla. 

512,843.  DYNAMO-ELECTRIC  MACHINE;  H.  S.  Rodgers,  Hart- 
ford, Conn.  Application  filed  Jan.  31,  1893.  A  dynamo  pro- 
vided with  fi<-ld  magnet  cores  having  pole  tips  or  horns  formed 
Integral  with  the  body  of  the  cores  and  lying  within  planes 
bounding  the  external  surface  of  the  cores. 

512.853.  COMMUTATOR  AND  CONNECTION  FOR  DYNAMOS; 
O  Wllk»-H.  Detroit,  Mich.  Application  filed  Oct.  2,  1893.  In  a 
dynamo,  a  rroflH-rf>nneotion  f<)r  the  commutator  consisting  of  an 
arm.  provWh-d  with  a  slitted  projection,  and  nn  elastic  strip  pro- 
vided with  a  b.-nt  tip  .-it  one  end  and  a  straight  tip  at  the  other. 

512,872.  SEXTUI'LEX  TELEGRAPH;  T.  A.  Edison.  Menlo  Park. 
N    J.     In  a  multiplex  telegraph,  differential  relay  magnets  In  the 


So.     513.006.— CONTINUOUS     CritRENT     DISTRIBUTING     SYS- 
TEM. 

roKpectlvc  clroilts  in  cuniblnntlon  with  shunt  connections  In  the 
respective  circuits  around  the  relay  magnets  and  condenscm  of 
equal  or  nearly  equal  electrostatic  capacity  In  the  respective 
nhunts. 

512.SS0.  ELKCTUIC  ^U<'  LAMP;  C.  J.  Hartley.  Decatur.  111.  Ap- 
pltcatli>n  filed  March  .U,  l.M»3.  The  combination  of  a  spool  having 
a  derived  circuit  wire,  a  clutch  carrying  core  controlled  by  and 
movable  In  the  ujm"  "    'f  Ibe  spool,  and  a  core  adjustable  In 

the  lower  end   i>f  tl  1   by  means  of  a  sft-screw. 

612,.SSS.     TROLLEY    WlHi;   INSULATt^R;     H.    H.    Luseomb.    Hert- 
ford. Conn.     Applleallon  tiled  Uct.  IS.  1S93.     This  comprises  a  ca.'ie 
and  an  Insulated  connection  within  the  same,  a  cap  within  the 
case     hnvlnK     recesses     therein,    and    projections    on    the    <  . 
which  are  IxMit  over  the  cap  and  received  In  the  recesses  the: 

612.907.  BATTl-.UY  SYSTIOM  FOR  ELECTRIC  RAILWAYS;  L  U. 
Rowley.  Aslii:iiul    Wis!       Application  filed  Feb   ir..  iso.-^       The  sys- 


tem of  distribution  for  electric  railways  consisting  of  a  main 
circuit  including  in  multiple  arc  two  or  more  independent  sets 
of  batteries,  a  working  circuit  and  means  for  automatically 
switching  the  sets  of  batteries  bodily  and  individually  from  one 
circuit  to  the  other.     (See  illustration.) 

512.923.  ELECTRIC  RAILWAY  TROLLEY;  V>\  Van  Benthuysen. 
New  Orleans,  La.  Application  filed  March  24.  1893.  This  com- 
prises a  pair  of  conical  trolley  wheels  mounted  in  a  swinging 
frame  and  oppositelv  arranged  with  respect  to  each  other. 

512,962.  EXCITANT  FOR  VOLTAIC  CELLS;  G.  Hewett,  New 
York,  N.  Y.  Application  filed  April  3,  1893.  This  consists  of 
sulphuric  acid,  sulphate  of  soda  and  bisulphate  of  mercury  pre- 
pared in  a  dry  state. 

513.006.  CONTINUOUS  CURRENT  DISTRIBUTING  SYSTEM; 
M.  Von  Dolivo-Dobrowolsky,  Berlin,  Germany.  Application  filed 
Nov.  24,  1S93.  In  a  system  for  distributing  electricity  to  two 
series  connected  groups  of  consuming  apparatus  by  the  aid  of 
two  main  conductors  and  a  compensating  conductor,  the  combi- 
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nation  with  the  compensating  conductor  and  a  continuous  current 
dynamo  connected  with  the  mains  of  a  coil  of  high  self-induction 
connected  at  both  ends  with  diametrically  opposed  points  of  the 
armature  winding  of  the  dynamo,  and  in  its  centre  with  the 
compensating    conductor.     (See    illustration.) 

513.023.  ELECTRIC  RAILWAY  TROLLEY;  G.  W.  Mackenzie. 
Beaver,  Pa.  Application  filed  April  5.  1893.  A  trolley  having 
independent  rollers  with  inclined  downwardly  converging  sur- 
faces. 

513,052.  ELECTRIC  SEARCH  LIGHT;  C.  E.  Ongley.  New  York. 
N.  Y.  Application  filed  Aug.  22,  1893.  Means  for  supi>orting 
and  adjusting  a  search  light,  consisting  of  a  base  upon  which  ia 
seated  and  pivoted  to  move  horizontally  a  bracket  having  two 
arms  between  which  is  pivoted  to  move  vertically  a  reflector, 
the  horizontal  movement  being  controlled  by  a  shaft  passing 
through  the  base,  and  the  vertical  movement  by  a  bar  passing 
through  the  shaft  and  bearing  upon  the  reflector  at  an  eccentric 
to  its  pivotal  point. 

C.13,062.  AUTOMATIC  REGULATOR  FOR  DYNAMO-ELECTRIC 
MACHINES;  W.  A.  Sperry.  Cleveland.  Ohio,  and  G.  E.  Mills. 
Ravenswood.  111.  Application  filed  April  25.  1S92.  In  an  electric 
machine,  rotating  magnet  colls  and  frame  constituting  the  field 
of  the  machine,  a  rotator  therefor,  a  revolving  part  carrying 
the  armature,  and  a  connection  from  the  revolving  armature 
or   part    to   the   rotato-. 

51.1.065.  AITTOMATIC  ELECTROMAGNETIC  SWITCH;  H.  P. 
White.  Philadelphia.  Pa.  Application  filed  S.pt.  25.  1893.  The 
combination  of  a  switch  plate  and  Its  resistances,  a  swlngini; 
switch  arm  having  an  armature,  a  magnet  mounted  to  rotate 
In  proximity  to  the  armature,  and  worm-gearing  for  rotating  the 
magnet. 


PATENTS    EXPIRED    JAN.    23,    1S94. 

1S6.4.^3.     ELECTROMAGNETIC       TELEGRAPH       APPARATUS  ; 

Robert  K.  Boyle.  New  York.  N.  Y. 
lSfi.476.     ELECTRIC  TRAIN   SIGNALS;    L.   L.   Ferris,   New   York, 

N.  Y. 
1S6.548.     TP:LEGRAPHIC    alarm    AND    SIGNAL    APPARATUS; 

T.  A.  Edison.  Menlo  Park.  N.  J. 
ISfi.R.'iS.    ELECTRIC   THERMOSTATS;    E.  J.    Frost,   Philadelphia. 

.72.    ELECTRIC  RAILROAD  SIGNALS;    J.  D.  Hughson.  Prai- 
rie City.   111. 
186.642.     ELECTRH^  MOTons      n    Ward.  Binghamton.  N    Y. 
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AN    IMPORTANT   PATENT   CASE. 

What  is  perhaps  one  of  the  most  important  patent  cases,  as 
far  as  relates  to  the  principle  concerned,  that  has  been 
brought  before  the  couns  in  recent  years  is  on  the  calendar 
of  the  United  States  Circuit  Court  of  Appeals,  now  in  ses- 
sion in  New  York,  although  the  case  may  not  be  reached  un- 
til the  March  session.  1  he  principle  is  whether  in  applying 
to  a  domestic  patent  the  limitation  as  to  its  life  through  the 
expiration  of  a  foreign  patent,  the  date  of  application  for  the 
foreign  patent  shall  prevail  or  the  date  of  its  actual  issue. 
During  the  last  ten  years  there  has  been  a  number  of  decis- 
ions on  the  point  by  the  lower  Federal  courts,  and  all  main- 
tain that  the  actual  date  when  the  patent  was  issued 
should  apply,  but  this  is  the  first  time  it  has  been  brought 
before  a  higher  court.  A  reversal  of  these  decisions  would 
have  an  enormous  importance  in  every  branch  of  industry, 
and,  among  other  electrical  patents,  would  extend  the  life  of 
the  Edison  microphone  and  incandescent  lamp  patents,  the 
latter  to  1897. 


PRACTICAL   EXPEDIENTS. 

One  of  the  quaHties  most  conducive  to  success  in  practical 
work  is  that  of  devising  expedients  for  accomplishing  pur- 
poses that  otherwise  would  be  left  undone  through  the  lack 
of  the  usual  material  or  instruments.  The  article  by  Mr. 
Hanchett  in  another  column  is  devoted  to  this  subject,  and 
in  it  many  practical  hints  will  be  found  that  may  come  in 
very  usefully  when  most  neeeded.  Aside  from  the  direct 
value  of  never  being  at  a  loss  in  devising  means  for  attain- 
ing an  end,  there  is  an  indirect  value  from  the  effect  that 
such  a  quality  has  in  increasing  consideration  for  a  person's 
professional  qualities  among  those  upon  whose  good  opinion 
professional  success  may  depend.  Where  they  might  not  be 
able  to  judge  as  to  qualities  of  much  higher  value,  tliis,  on 
the  contarary,  is  one  that  comes  within  their  scope,  and  for 
which  they  are  likely  to  give  undue  credit,  but  none  the  less 
advantageous.  The  head  of  a  great  engineering  school  in 
his  address  to  graduating  students  always  took  occasion  to 
impress  strongly  on  their  mind  the  great  truth  of  a  saying 
to  the  eflfect  that  success  in  life  depended  not  so  much  upon 
what  one  knows  as  upon  what  one  is  thought  to  know,  and,  it 
may  be  added,  the  man  fertile  of  expedients  is  most  likely  to 
get  most  credit  tor  professional  knowledge  and  at  tlie  same 
time  is  most  likely  through  this  quality  to  really  achieve  his 
ends. 


THE    NOVAK    LAMP    CASE 

While  the  recent  argument  in  the  Novak  lamp  case  before 
the  United  States  Circuit  Court  of  Appeals  contains  little  that 
was  not  brought  out  on  the  previous  trial,  several  of  the 
points  are  enlarged  on,  and  one  of  the  contentions  of  tlie 
Edison  attorney — that  the  expulsion  of  occluded  gases  was 
not  a  vital  part  of  the  Edison  patent — received  an  emphatic 
denial  from  Judge  Lacombe.  Another  point  of  interest 
which  the  counsel  have  made  an  issue  is  whether  the  use  of  a 
carbon  filament  is  an  invention  covered  by  the  Edison 
patent.  The  defense  claims  that  there  is  no  patentable  nov- 
elty in  any  separate  part  of  the  combination  upon  which  the 
Edison  lamp  patent  rests,  and  that  Edison  never  ventured  to 
claim  the  carbon  filament,  uncombined  with  other  things, 
as  his  invention ;  that  he  had  disclosed  the  filament  principle 
in  his  French  platinum  lamp  patent,  and  that  on  account  of 
the  prior  use  of  carbon  in  incandescent  lamps  there  could 
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therefore  be  no  invention  in  a  carbon  filainenL  While  the 
complanianti)  admit,  and  tins  aeenja  to  be  signihcant,  tnat 
lue  employment  oi  an  niert  gas  wni  reduce  biacKennig  oi  Uie 
chamber,  tJiey  ciann  that  this  nas  long  been  known,  and  not 
only  deny  that  any  other  beneht  accrues  ironi  the  use  oi 
bronune  gas,  but  assert  that  the  erticiency  and  hie  ol  the 
Aovak  lamp  is  reduced,  and  to  such  an  extent  as  to  more 
than  nullify  the  benefit  derived  from  less  blackening.  Ihe 
Aovak  counsel,  on  the  other  hand,  contend  that  Uiere  is 
great  improvement  in  the  two  latter  respects,  as  shown  by 
the  testimony  ol  their  experts  and  the  experience  of  tlie 
public,  who,  moreover,  have  been  paying  a  higher  price  lor 
the  Novak  lamp  on  this  account.  Ihey  claim  Uiat  the  bro- 
mine atmosphere  is  not  a  mere  addition  to  Edisons  "  nearly 
perfect  vacuum,"  which  means  and  intends  the  exclusion 
of  all  the  ga.>»cb,  not  only  oxygen  and  nitrogen,  which 
make  up  aiiiiosphenc  air,  but  other  gases  as  well. 
While  up  to  a  certain  point  both  Edison  and 
Waring  proceed  together  in  the  exercise  of  a  prior  art, 
they  there  saparaie,  Edison  adding  a  genuine  vacuum  and 
Waring  an  inert  gas.  The  one  diminislics  the  gaseous  con- 
tents from  i-Ooo  of  an  atmosphere  to  at  least  1-30,000,  while 
the  other  adds  to  the  gaseous  contents  of  the  chambers  until 
they  weigh  four  times  what  they  did  before.  The  question 
of  the  expiration  of  the  Edison  patent  through  that  of  the 
English  jjatcnt,  on  Nov,  10,  ibyj,  is  brought  up,  but  as  this 
point  as  here  made  has  been  frequently  decided  in  the  nega- 
tive, that  part  of  the  argument  seems  to  have  little  impor- 
tance. On  the  other  hand,  the  point  recently  decided  by 
Judge  Kicks — that  by  tlie  endorsement  of  the  Edison  at- 
torneys of  tile  above  date  on  the  patent,  it  was  dedicated  to 
the  public  after  tiiat  endorsement — is  one  of  extreme  import- 
ance, and  the  view  the  court  will  take  of  it  will  be  awaited 
with  the  greatest  of  interest 


THE      ELECTRIC     IMPOSTOR. 

it  migiit  be  said  ilial  not  tile  least  important  progress  in 
the  electrical  field  ha^  been  the  more  rapid  decline  of  the  elec- 
tric impostor.  Uut  although  the  number  of  impostors  and 
the  mischief  they  do  is  growing  less  every  year,  the  elec- 
trical industry  cannot  yet  congratulate  itself  on  being  free 
fromtlus  annoying  and  injurious  parasite,  lie  still  turns  up 
every  now  and  then  in  one  form  or  another,  and  after  fleec- 
ing numerous  widows  of  their  mites,  children  of  their  in- 
heritances ami  uneducated  capitalists  of  the  money  which 
they  do  nut  know  liow  to  guard,  he  retires  with  his  easily 
earned  gains,  priding  himself  on  his  skill  as  an  unscrupu- 
lous rascal.  We  have  little  sympathy  for  men  and  women 
who  encourage  such  an  impostor  by  subscribing  to  his  worth- 
less stock,  but  even  if  tliey  cannot  be  convinced  of  their  mis- 
take l)y  people  who  have  a  real  knowledge  of  the  subject, 
they  will  do  well  at  least  to  read  over  more  carefully  some 
of  his  claims,  lie  usually  claims  to  be  "ahead  oi  his  time," 
and  as  examples  of  similarly  "  unTortunate  "  men,  he  cites 
some  who  made  really  great  inventions  which  in  those  early 
times  were  pronounced  by  some  to  be  impossibilities.  This 
favorite  claim  often  has  the  desired  etTeot  on  the  ignorant 
and  sceptical,  but  if  they  will  look  into  those  historical  cases 
they  will  usually  find  that  the  knowlctigc  of  that  time  was 
nt)t  sutlicient  to  enable  one  to  really  prove  the  impossibility 
of  those  inventions.  I'.eforc  the  first  steamboat  was  built 
lliiTc  was  no  knowledge  in  existence  regarding  stcaml)oats, 
and  although  it  may  have  been  said  at  that  time  that  such  a 
thing  was  an  impossibility,  yet  it  cannot  have  been  anything 
but  a  mere  opinion.  However  much  there  may  be  yet  un- 
known in  the  electric  science,  there  are  some  things  which 
are  kin>wn  definitely  and  are  beyond  question,  having  been 
proveiv beyond  a  doubt;  that  any  such  knowle<lge  will  ever  be 
revolutionized  completely  is  as  absurd  as  to  claim  that  two 
and  two  are  ni»t  four,  and  any  one  who  makes  such  claims  is 
nothing  less  than  a  self-exposed  impostor.     Tliosc  who  are 


anxious  to  assist  such  claimants  witli  their  money  should 
first  find  out  whether  he  intends  to  revolutionize  our  real 
scientific  knowledge  or  only  our  suppositions  and  beliefs;  if 
the  former,  die}-  will  do  better  to  give  their  money  to  ilie 
deserving  poor.  Many  of  the  usual  impostors  claims  are 
more  like  tliose  of  a  man  who  claims  that  the  earth  is  fiat  or 
that  it  did  not  move,  contrary  to  knowledge  about  which 
there  is  no  longer  the  shadow  of  a  doubt  If  he  were  to 
claim  tliat  our  suppositions  about  the  constiution  of  tlie  in- 
terior of  the  earth  were  wrong,  he  might  deserve  some  re- 
spect 


faradav,  maxwell  and  hertz. 

In  another  column  we  commence  the  publication  of  a 
paper  by  I'rof.  i'upm,  of  Columbia  College,  which  will  be 
found  both  of  remarkable  interest  and  unusual  value,  on  tlie 
new  conceptions  introduced  and  developed  in  science  by 
J-"araday,  -Maxwell,  Hertz  and  their  school.  Although 
glimpses  of  the  philosopliical  ideas  and  methods  there  treated 
may  be  found  in  the  writings  of  some  of  the  sages  of  an- 
tiquity and  had  begun  to  take  form  several  centuries  ago,  it 
it  shown  that  their  important  consequences  were  first  de- 
veloped by  the  great  mind  of  Earaday  and  by  his  no  less 
wonderful  experimental  methods.  The  part  ot  .Maxwell  in 
recognizing  llie  full  importance  of  Earaday 's  work,  and  the 
use  he  made  of  it,  and,  hnally,  the  experimental  demonstration 
by  Hertz  of  the  truth  of  what  otherwise  would  have  remained 
merely  hypotheses,  all  of  this  fonns  a  story  of  intense  inter- 
est and  tlie  admirable  manner  in  which  Prof.  I'upin  narrates 
it  is  in  keeping  with  the  loftiness  of  the  subject  while  his 
special  competence  to  treat  the  ideas  of  this  new  school  fol- 
lows from  the  fact  that  he  is  one  of  its  most  competent  repre- 
sentatives. The  review  of  the  subject  brings  out  the  trans- 
cendent value  of  the  physical  as  opposed  to  the  mathematical 
metliod  of  investigation;  for,  although  Maxwell  made  use  en- 
tirely of  mathematics,  yet  he  drew  upon  tiie  stores  of  ex- 
perimental data  of  1-araday  as  from  nature,  and  his  treatment 
was  that  of  the  physical  mathematician,  if  we  can  use  the  ex- 
pression, rather  than  of  the  mathematical  physicist  in  its  ac- 
cepted sense.  As  the  categories  of  Aristotle  were  accepted 
through  Icng  ages  as  the  expression  of  all  knowledge,  and 
the  labors  of  the  learned  were  merely  devoted  to  deducing 
new  consequences,  so  the  mathematical  physicist  is  apt  to 
merely  accept  facts  in  order  to  submit  them  to  his  mathemat- 
ical processes,  regardless  of  the  immense  physical  meaning 
there  may  be  behind  them — his  mathematical  mechanism  be- 
ing of  more  importance  than  the  physical  mechanism  witli 
which  the  former  is  incompetent  to  deal  at  first  hand.  \\  hen 
dealing  with  continuous  currents  the  theories  of  this  school 
.seemed  to  have  only  an  indirect  interest  but  with  the  al- 
ternating current  it  is  different,  and  witli  high  frequencies 
they  alone  will  give  an  insight  of  the  phenomena  involved.  It 
will  not  be  long  before  the  electrician  who  wishes  to  maintain 
his  standing  will  have  to  be  as  well  acquainted  with  the  mod- 
ern developments  of  the  Faraday-Ma.xwell  theories  as  he  had 
previously  become  with  the  older  eltxtrical  ideas.  As  an  intro- 
duction to  these  nuxlern  theories  and  as  a  broad  discussion 
of  their  basis  and  significance  the  pai>er  we  print  is  therefore 
a  most  timely  contribution,  and  one  which  none  of  our 
readers  should  fail  ti»  study. 


Professors  and   Consulting;  Engineers. 

In  a  discussion  in  the  foreign  journals  regarding  the  ad- 
visability or  inadvisability  of  the  placing  of  the  Niagara  plant 
in  the  hands  of  a  professor,  one  of  the  professors  taking  part 
in  the  discussion  said  that  he  thinks  that  a  man  w  ho  has  gone 
through  the  mill  must  of  necessity  have  become  a  practical 
engineer  in  the  process.  To  this  another  correspondent  re- 
plied that  perhaps  the  professor  had  forgotten  that  there  is 
more  than  one  shoot  in  a  mill,  and  that  the  products,  such  as 
flour  and  bran,  for  instances,  difTer  widely  in  quality. 


February  lo,  1894. 
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The  Novak    Lamp  Case. 


The  arguments  in  tlie  United  States  Circuit  Court  of  Ap- 
peals for  the  second  circuit  in  the  Novak  lamp  case  were 
heard  in  New  York  on  Jan.  30,  and  it  is  thought  that  the 
decision  of  the  court  wiU  be  handed  down  about  Aiarcli  1. 

The  complainants  in  their  arguments  maintained  that  the 
single  important  question  in  the  case  is  whether  or  not  tiie 
defendants  evade  the  Edison  patent  by  making  a  lamp  in  all 
respects  like  those  which  have  been  uniformly  held  to  in- 
fringe the  Edison  patent,  except  that,  while  exhausting  the 
air  from  the  enclosing  chamber  to  an  extreme  degree,  they 
introduce  into  the  chamber  a  minute  trace  of  bromine  vapor. 
As  to  the  presence  of  the  bromine  gas  being  an  advantage 
or  a  disadvantage,  the  advantages  or  disadvantages  are 
trivial  and  superimposed  upon  the  entire  Edison  invention, 
which  is  present  in  its  full  extent.  It  was  claimed  that  the 
courts  had  decided  that  it  was  an  invention  to  originate  the 
filament,  and  that  what  the  courts  meant  by  a  high  vacuum 
was  one  that  would  avoid  the  evils  of  both  combustion  and 
air  washing,  and  that  a  vacuum  of  1-30,000  of  an  atmosphere 
is  now  sufficient  on  account  of  the  harder  filament  used  than 
when  Edison  specified  the  higher  vacuum.  It  was  asserted 
that  the  use  of  bromine  gas  was  not  a  novelty  and  no  benefit 
to  the  lamp;  that  the  use  of  inert  gases  was  well  known  be- 
fore Waring's  alleged  invention,  as  well  as  their  prevention  of 
blackening,  and  that  the  alleged  saving  in  exhausting  is  a 
trivial  matter. 

In  the  oral  argument  the  complainant's  counsel  stated  that 
driving  out  occluded  gases  had  nothing  to  do  with  the  Edi- 
son patent,  when  he  was  interrupted  by  Judge  Lacombe, 
who  said  very  emphatically  that  it  was  a  part  of  the  Edison 
patent,  and  that,  after  the  delivery  of  his  opinion  in  the  Edi- 
son case,  when  he  had  read  a  similar  claim  in  the  news- 
papers to  that  just  made,  he  had  called  the  counsel  together 
and  specially  instructed  them  on  this  point. 

The  argument  further  claimed  that  while,  as  was  known 
long  ago,  an  inert  gas  does  prevent  blacking,  it  does  not 
prolong  the  life  of  the  lamp,  but  reduces  it.  The  point  of 
law  was  cited  that  the  courts  look  with  disfavor  on  attempts 
to  evade  a  patent  by  those  who  deliberately  adopt  the  sub- 
stance of  an  invention  and  endeavor  to  conceal  the  infringe- 
ment by  a  plausible  but  formal  change,  and  that  in  the 
present  case  the  defendants  are  successor  to  a  company  pre- 
viously enjoined  from  infringing  the  Edison  patent  and  have 
resorted  to  the  use  of  bromine  gas  as  an  evasion.  Also  the 
points  that  he  who  uses  the  invention  of  another  is  an  in- 
fringer, even  though  he  may  make  a  patentable  improve- 
ment upon  the  original  invention;  that  the  degree  of  vacuum 
required  by  the  Edison  lamp  must  be  determined 
by  its  function  and  purpose,  and  that  the  addition  of  a  use- 
less or  inert  element  to  a  machine  has  never  relieved  the  de- 
fendant of  the  charge  of  infringement.  The  complainants 
also  claimed  that  the  defendants  had  not  made  the  full  dis- 
closure of  details  or  a  consistent  explanation  of  seeming  di- 
vergencies from  the  methods  which  they  profess  to  employ. 
As  to  the  point  in  reference  to  the  expiration  of  the  Edison 
American  with  the  English  Edison  patent,  it  was  submitted 
that  the  law  is  clear  and  fully  settled  in  regard  to  the  date  of 
sealing  and  not  the  active  date  of  the  patent  being  the  de- 
termining one.  Regarding  Judge  Ricks'  decision,  it  is  claimed 
that  the  English  patent  neither  in  fact  nor  law  had  any  effect 
upon  the  term  of  the  Edison  patent;  that  the  action  of  the 
parties  and  the  Commissioner  of  Patents  in  attaching  the 
certificate  of  correction  was  void  and  of  no  effect;  that  there 
was  no  dedication  to  the  public,  because  there  was  no  inten- 
tion to  dedicate,  and  if  there  was  it  related  only  to  a  period 
after  Nov.  10,  1893,  before  which  period  it  was  revoked;  that 
no  estoppel  could  arise,  as  the  reference  to  the  date  of  the 
English  patent  was  a  clear  mistake,  and  equally  within  the 


knowledge  of  both  of  the  parlies;  ^id  that  the  whole  transac- 
tion wais  snnply  an  endeavor  to  bring  tlie  patent  under  sec- 
tion 4,<->67  ol  tne  Kevised  Statutes,  and  not  a  dedication.  A 
linal  plea  is  made  based  upon  the  great  expenses  incurred  by 
the  complainants  and  their  licensees  and  tne  short  life  left  to 
the  patent,  winch  expires  in  Aovember,   1894,  or  January, 

i  lie  defendants,  in  their  argument,  claimed  that  according 
to  the  decisions  of  courts  there  was  no  patentable  novelty 
in  any  of  the  separate  elements  of  the  Edison  lamp.  Tliat 
an  all-glass  receiver,  conductors  passing  through  glass  and  a 
nearly  perfect  vacuum  were  not  patentable;  that  the  prior  dis- 
closure of  a  platinum  filament  in  the  French  Edison  patent 
x"endered  a  hiament  unpatentable,  and  as  carbon  had  pre- 
viously been  used,  a  carbon  filament  could  not  be  patented 
nor  a  high  resistance  in  a  filament.  The  elementary  rule 
was  cited  that  inventors  of  a  combination  cannot  suppress  sub- 
sequent improvements  substantially  different,  whether  a  new 
combination  of  the  same  ingredients  or  a  substitution  of  a 
newly  discovered  ingredient,  or  of  some  old  one  perform- 
ing some  new  function  not  previously  known  as  a  proper 
substitute.  It  was  claimed  that  a  nearly  periect  vacuum  is  a 
necessary  element  of  the  Edison  patent,  and  that  such  a 
vacuum  cannot  be  produced  by  a  mechanical  air  pump,  such 
as  used  by  defendants.  The  Edison  "nearly  perfect  vacuum" 
means  "  an  empty  space  "  and  the  exclusion  of  all  gaseous 
contents  from  the  lamp  chamber,  including  oxygen  and 
nitrogen  and  other  gases  as  well,  and  gases  occluded  in  the 
filament  and  on  the  wall  of  the  lamp  chamber,  and  requires 
a  degre  eof  rarefaction  exceeding  at  least  1-3,000  of  an  atmos- 
phere. None  of  these  points  are  necessar>'  in  the  Novak 
lamp,  which  uses  a  mechanical  pump  that  cannot  give  a 
vacuum  higher  than  1-1,000  of  an  atmosphere,  which  does 
not  expel  the  occluded  gases,  and  which  uses  bromine  gas  in 
a  degree  of  rarefaction  exceeding  at  least  1-3,000  of  an  atmos- 
phere is  a  substantially  new  invention,  and  not  a  mere  addi- 
tion to  Edison's  "  nearly  perfect  vacuum,"  and  that  it  brings 
substantial  improvements  in  ease  and  cheapness  of  maiiu- 
facture,  efficiency,  durability  and  freedom  from  blackening 
of  the  bulb.  It  was  further  claimed  that  the  Edison  lamp 
patent  expired  on  Nov.  10,  1893.  Complaint  was  made  of 
the  complainant's  lack  of  good  faith  in  attempting  to  have 
the  court  to  understand  that  they  were  forced  to  procure 
Novak  lamps  by  indirection.  It  was  finally  contended  tliat 
complainants  were  guilt}-  of  laches  in  delaying  to  bring  suit, 
and  that  the  Waring  company  were  wrongfully  accused  of 
being  identical  with  the  Perkins  Electric  Lamp  Company. 


Jud^e  Acheson    and  Judge   Hallett, 


In  the  recent  proceedings  in  the  Federal  court  at  Phila- 
delphia, on  an  application  by  Tulison  attorneys  for  injunc- 
tions against  several  alleged  infringing  users  of  electric 
lamps,  the  question  of  Judge  Hallett's  decision  at  St.  Louis 
was  brought  before  the  court  in  a  request  to  exempt  from 
the  operation  of  the  injuncuon  certain  lamps  manufactured 
by  the  Columbia  Lamp  Company  of  the  State  of  ^Missouri. 

The  judge,  after  referring  to  the  Beacon  lamp  decision 
and  that  of  Judge  Seaman,  says  that  as  no  evidence  in  sup- 
port of  the  Goei)el  defense  had  been  submitted  to  him,  he 
was  without  means  of  fonning  an  independent  opinion  as  to 
whether  it  rests  upon  a  substantial  basis  under  all  the  cir- 
cumstances, and  therefore  to  give  to  Judge  Hallett's  refusal 
to  grant  an  injunction  the  efTect  here  claimed  for  it  would  be 
to  carrv  the  principle  of  judicial  comity  to  a  most  extrava- 
gant Icng-th. 

The  Edison  Electric  Light  Company,  of  Philadelphia,  vi- 
tr.llv  interested  here,  the  judge  stated,  is  not  a  party  to  the 
Missouri  suit,  but  aside  from  that  consideration    the  owner 
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of  a  patent  undoubtedly  may  maintain  suits  for  infringement 
against  the  manufacturers  and  users  of  the  patented  device 
simultaneously.  True,  he  added,  pending  a  test  suit  against 
a  manufacturer  involving  the  validity  of  a  patent  in  which  a 
preliminary  injunction  against  him  has  been  decreed,  courts 
in  other  jurisdictions  have  declined  to  enjoin  preliminarily 
the  users  of  the  device.  But  the  Edison  patent  has  been 
sustained  under  circumstances  which  entitle  the  adjudication 
to  high  regard.  It  is  the  accepted  doctrine  that  the  decision 
of  the  Supreme  Court,  after  exhaustive  litigation  upon  the 
merits  sustaining  a  patent,  will  ordinarily  be  regarded  as  con- 
clusive on  a  motion  for  a  preliminary  injunction,  the  pre- 
sumption against  the  existence  of  any  valid  defense  against 
the  patent  jjrevailing  at  that  stage  of  the  case.  As  a  conse- 
quence, the  judge  thought  that  the  same  effect  ought  here 
to  be  accorded  to  the  decision  of  the  United  States  Circuit 
Court  of  Appeals  for  the  Second  Circuit  sustaining  the  Edi- 
son patent. 

A  preliminary  injunction  was  allowed  against  each  of  the 
several  defendants. 


An   Instrument   for   .Teasuring  Phase  Difference. 


A    F^roposed   Elevated   Electric    Railway. 


An  ordinance  has  been  presented  to  the  Philadelphia 
Council  for  an  elevated  electric  road  eight  miles  long,  from 
Filbert  and  Eighth  streets  to  Cheltenham.  The  conditions 
oflfercd  are  that  the  piers  will  be  of  iron,  the  structure  four- 
teen feet  above  all  streets  and  twenty  feet  above  any  railroad 
crossing.  The  best  methods  of  deadening  sound  are  to  be 
employed.  Cars  are  to  be  nm  not  more  than  ten  minutes 
apart.  The  fare  is  not  to  exceed  five  cents  for  a  continuous 
ride  within  the  city  limits  between  6  and  q  A.  M.  and  5.30 
and  7.30  P.  M.,  and  at  all  other  hours  is  not  to  exceed  ten 
cents.  There  shall  be  hourly  cars  from  I  A.  M.  to  5  A.  M. 
The  work  is  to  be  begun  within  six  months  and  completed 
within  three  years.  The  company  sliall  give  $50,000  bonds 
for  the  faithful  performance  of  all  engagements  and  another 
bond  of  $50,000  to  secure  the  ijayment  of  one-half  of  I  per 
cent,  of  the  gross  receipts,  which  shall  be  sworn  to  quarterly 
by  the  officers  of  the  company  before  the  city  controller. 
No  freight  cars  shall  be  run  on  the  road  under  penalty  of 
$100  for  each  trip.  I'.onds  of  $200,000  will  be  entered  to 
secure  pnjperty  owners  for  property  "  taketi,  injured  or  de- 
stroyed." 

Award   of  the   John    Scott    Legacy    Premium   and    A\edal. 


The  John  Scott  legacy  ijreinium  and  nietlal,  which  is 
awanled  by  the  city  of  Philadelphia  upon  recommendation  of 
the  l-'ranklin  Institute,  has  been  bestowed  upon  Mr.  Nelson 
W.  Perry  for  his  method  of  series  electric  traction.     Hie 

following  is  an  abstract  of  the  awartl: 

WUhoul  ontcrlnK  Into  a  dJHCUHslon  ot  the  relative  merits  of  the 
norlefi  nnd  multiple  arc  RyHtems  of  railway  electric  traction,  It  may 
he  nald  that  the  very  InRonloun  wyBtem  presented  hy  Mr.  Perry 
KeeniH  to  he  well  wnrkod  out  In  di-tall.  oiul  ajipearK  to  overcome 
tlii<    <Iim<\iltli'««    nrlHluK    In    previously    »u  nyntem!*. 

Hotli  the  Herli's  iukI  tli<>  u.Huul  niuUlplf  ni'  their  nd- 

vnntuKeii  nn<l  th<<lr  <ll»n<lvantnKen.  While  the  fornji-r  will  not 
nor  In  It  Intended  to  rev)lare  entirely  the  multiple  arc  syjitem  at 
present  In  u»e.  It  hnn  very  decided  and  Indisputable  advantaffen  In 
KpiTJiil  efi.«n'».  which  cam*)*  ore.  Iiowever,  hy  no  meaiin  imunual. 
It«  piliiiipal  Hold  of  uspful^eH.^  l»  In  lonK  lines,  and  the  presfut 
Introduction  of  railwayf*  leads  to  the  belief  that  such  railways  will 
goon   become   very   nuni<>ro\is. 

As  for  aa  can  h»  dcti>rmlned  of  a  thlnff  that  exists,  so  far  as  th.- 
knowledge  of  the  oouunlttee  extends,  only  on  paper  and  suhjeol 
to  the  risks  which  Invariably  attend  reduction  to  practice.  In  the 
opinion  01'  the  conuultte.'  a  railway  may  lie  piactlcally  operated 
by  the  series  sy.xtcni  tinder  Mr.  Terry's  plan,  and  with  the  safety 
due  to  a  perfectly  served  and  constantly  signalled  block  system, 
for  the  current  which  drives  the  car  not  only  sets  the  signal  but 
refuses  to  work  when  two  cam  come  on  the  same  block.  Th<? 
InstlHite  therefore  n<conimends  the  award  of  the  .Tohn  Scott  lepacy 
premlun>  and  medal  to  Nel.'»on  W.  Tery  for  his  system  of  series 
electric  traction. 


BV   W.  STUART-SMITH. 

I  have  for  some  time  had  in  mind  an  instrument  for  show- 
ing directly  in  degrees  the  phase  angle  between  a  current 
and  its  impressed  E.  M.  F.  and  at  the  same  time  showing 
the  shape  of  the  two  waves.  It  has  been  my  intention  10 
have  this  made,  but  I  have  not  found  it  convenient,  and  as 
it  will  be  essentially  a  laboratory  instrument,  and  hence  of 
little  commercial  value,  I  give  here  a  description  of  it. 

As  the  sketches  will  show,  the  principle  is  the  same  as 
Ewing's  magnetic  curve  tracer.  In  Fig.  i  A  and  .ff  are  two 
electromagnets  energized  by  a  steady  current,  the  poles  of 
which  are  so  shaped  that  wires  g  and  h  can  be  stretched  in 
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the  space  midway  between  them.  Fig.  j  shows  one  of  these 
magnets;  c  and  d  are  two  very  small  mirrors,  each  supported 
by  two  horizontal  needle  points,  n,  so  that  m  their  nornial 
positions  the  mirrors  will  rest  in  a  vertical  plane,  as  shown 
at  c,  Fig.  2.  It  will  probably  be  best  to  pivot  liiem  near  the 
bottom.  Two  short  wires,  e  and  /,  are  secured  to  the  top  of 
the  mirrors  and  to  tlie  middle  points  of  tlie  stretched  wires 
(/  and  li.  When  the  magnets  are  energized,  but  no  current 
IS  flowing  through  wires  y  and  h,  the  mirrors  will  be  still 
and  points  of  light  rellecied  from  them  will  simply  show 
as  points  on  a  screen.  If  now  an  alternating  current  be  sent 
through  the  wires,  they  will  be  attracted  toward  one  pole  or 
the  other  of  the  magnets,  according  to  the  direction  of  llie 
current  through  them,  and  this  movement  being  communi- 
cated to  the  mirrors  through  wires  c  and  /,  will  cause  tliem 
to  rock  slightly,  and  the  spots  of  light  on  the  screen  will  be 
drawn  out  into  vertical  lines,  tlie  length  of  which  will  de- 
pend upon  the  displacement  of  the  wires,  which  in  turn  will  de- 
I)end  upon  the  current  passing  through  them.  By  properly 
adjusting  the  positions  of  the  mirrors  the  two  lines  of  light 
will  coincide.  If  while  the  mirrors  arc  thus  vibrating  the 
screen  be  given  a  rapid  motion  sideways,  the  two  vertical 
lines  of  light  will  be  drawn  out  as  curves,  the  ordinates  of 
which  will  depend  uivm  the  displacement  of  the  mirrors  at 
any  instant  and  the  ab.scissac  upon  the  speed  of  the  screen. 
The  screen  is.  of  course,  supposed  to  carr>'  a  sensitive  film 
and  the  exposure  be  developed  to  bring  out  the  image. 
Such  a  high  velocity  can  be  given  the  screen  by  having  it 
made  as  an  endless  band  passing  over  the  driving  pulley  of 
a  small  electric  motor  (set  with  its  axis  vertical)  and  over  a 
guide  pulley  and  stretched  taut  between  them. 

When  no  current  is  passing  through  the  wires,  if  the 
mirrors  are  adjusted  so  that  the  two  spots  of  light  on  the 
jtrrpcn  coincide  and  the  screen  then  be  put  in  motion,  a 
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datum  line  will  be  drawn.  If  a  third  stationary  mirror  be 
employed  and  the  three  be  adjusted  so  that  all  three  spots 
coincide,  then  the  spot  from  the  stationary  one  will  describe 
a  datum  line  when  the  current  is  passing  through  the  wires. 
When  all  the  mirrors  are  adjusted  and  the  screen  set  in 
motion,  if  one  of  the  wires,  as  g,  be  connected  across  the 
mains,  the  current  passing  through  it  will  be  in  phase  with 
the  E.  M.  F.,  as  the  short,  straight  wire  is  without  self- 
induction,  hence  the  curve  shown  on  the  developed  film  will 
have  ordinates  proportional  to  the  E.  M.  F.,  and  will  show 
the  shape  of  the  E.  M.  F.  wave. 

Wire  h  being  connected  in  series  with  the  main,  its  dis- 
placements will  be  proportional  to  the  current,  and  the  curve 
formed  by  the  spot  of  light  from  mirror  d  will  have  ordi- 
nates proportional  to  the  current,  and  hence  will  show  the 
shape  of  the  current  wave.  Both  wires  being  connected  at 
the  same  time,  the  two  waves  will  be  shown  simultaneously 
and  also  the  datum  line  from  the  stationary  mirror.  The  two 
curves  will  be  displaced,  with  respect  to  each  other,  an 
amount  depending  upon  the  phase  difference. 

By  making  several  exposures  at  short  intervals  the  varia- 
tion of  the  shape  of  the  two  curves,  together  with  the  change 
in  phase  difference,  can  be  recorded  as  the  conditions  of  the 
circuit  change. 

Probably  for  very  high  rates  of  alternation  the  inertia  of 
the  moving  parts  will  vitiate  the  shape  of  the  curves,  but  by 
making  them  exceedingly  light  and  having  the  wires 
stretched  very  tight,  accurate  curves  can  be  shown  for  fre- 
quencies of  comparatively  high  value.  The  mirrors  will 
have  motion  in  but  one  direction  instead  of  two,  as  in 
Ewing's  magnetic  curve  tracer,  and  this  fact  will  tend  to  raise 
the  frequencies,  for  which  accurate  results  can  be  obtained. 
Probably  frequencies  found  in  modern  power  transmission 
plants  would  not  be  beyond  the  limit  of  accuracy,  even  if 
the  connections  were  allowed  to  remain  for  some  time,  so  as 
to  permit  several  curves  to  be  made  while  the  conditions  were 
changing.  Frequencies  of  a  much  higher  rate  could  be  ac- 
curately registered  by  having  the  motor  make  connections 
and  take  an  exposure  at,  say,  the  first  or  second  vibration 
of  the  mirror. 

Ewing  says  (see  The  Electrical  World,  Oct.  8,  1892)  that 
with  his  curve  tracer  20  cycles  per  second  are  not  beyond  the 
limit  of  accuracy,  even  when  the  mirror  has  a  double  motion 
and  the  wires  sufficiently  slack  to  give  a  diagram  of  good 
size,  and  that  for  very  high  frequencies  the  mirror  should 
have  but  one  motion.  His  instrument  traces  a  curve  de- 
pending upon  two  variables,  hence  a  mirror  having  a 
double  motion  is  necessary,  but  with  the  instrument  here  pro- 
posed, one  of  the  elements,  time,  is  a  constant,  hence  this 
component  of  the  curve  can  be  supplied  by  the  moving 


This  double  motion  would  complicate  the  apparatus  so 
much  that  inertia  would  be  a  more  serious  defect,  and  the 
connection  between  the  stretched  wires  and  the  mirrors 
could  not  be  as  simply  m.ade.  The  limit  of  accuracy  would 
be  found  at  much  lower  frequencies  than  when  the  mirrors 
had  but  one  motion  and  a  photographic  image  was  made. 

If  the  screen  be  painted  with  sulphide  of  calcium  and  th< 
light  from  the  mirrors  allowed  to  fall  upon  it,  light  will  be 
absorbed  and  a  luminous  image  of  both  curves,  the  datum 
line  and  the  scale  will  be  shown  when  the  mirrors  have  but 
one  motion,  and  this  luminous  image  will  not  vanish  at  once, 
out  will  last  probably  for  several  minutes,  so  that  it  can  be 
examined  and  even  fixed  by  marking  with  a  pencil.  Such 
a  surface  would  not  require  constant  renewal,  as  the  sul- 
phide of  calcium  when  of  good  quality  will  retain  its  propert}- 
of  absorption  of  light  wi<^h  after  illumination  for  three  or 
four  years.  With  the  short  exposure  to  which  it  would  be 
subjected  in  this  case,  probably  the  image  would  disappear 
after  a  few  minutes,  but  if  submitted  to  diffused  daylight  for 
say  ten  seconds  it  will  shine  for  ten  hours  or  more. 

Unless  it  was  desired  to  obtain  a  permanent  curve  on 
photographic  film,  this  luminous  surface  would  be  of  great 
advantage.  It  could  also  be  used  with  Ewing's  curve  tracer 
where  a  permanent  record  was  not  desired,  but  a  few  minutes 
required  for  examination,  as  when  testing  iron  in  a  work- 
shop v\^here  a  specim.en  was  to  be  compared  with  a  stand- 
ard. 

This  is  essentially  a  laboratory  instrument,  but  I  have  de- 
signed one  on  totally  different  principles,  which  will  give 
the  angle  of  phase  difference  in  degrees  directly  but  not 
show  the  shape  of  the  curves.  This  instrument  is  extremely 
simple,  has  no  parts  requiring  special  adjustment,  and  is  as 
easy  to  connect  up  and  read  as  a  Weston  voltmeter.  It  is 
essentially  a  central  station  instrument,  and  requires  no  ad- 
justment other  than  approximate  leveling.  Placed  in  a  cen- 
tral station  beside  the  voltmeter  and  ammeter,  the  phase 
difference  would  be  read  (after  closing  a  switch  for  a  moment") 
and  recorded  in  the  hourly  records  and  add  greatly  to  them, 
as  it  would  enable  the  power  at  any  time  to  be  quickly  de- 
termined.    It  can  be  used  for  either  high  or  low  frequencies. 
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screen. 


For  parts  of  the  curve  above  the  datum  line  the  mirror  e 
will  be  vibrated  by  a  pull  on  the  wire  f,  Fig.  2,  and  for  the 
part  below  by  a  push;  this  can  probably  be  accomplished,  as 
wire  f  can  be  very  short,  and  the  force  it  exerts  need  be  but 
slight.  If  this  is  not  found  practicable,  it  will  not  be  difficult 
to  give  the  necessar\'^  motion. 

If  at  the  time  the  mirrors  were  being  vibrated,  as  above, 
further  motion  should  be  given  them,  so  as  to  displace  the 
spots  of  light  in  a  horizontal  direction  also,  luminous  curves 
would  be  shown  on  the  screens,  and  if  the  third  mirror  w^as 
also  similarly  vibrated,  the  datum  line  would  also  be  shown. 
This  being  the  case,  if  a  straight  scale  be  graduated  in  de- 
grees and  an  illuminated  image  thrown  on  the  screen  through 
a  lens,  then  by  adjusting  the  lens  the  o^  and  3600  marks  can 
be  made  to  coincide  with  the  points  where  the  E.  M.  F. 
curve  cuts  the  datum  line,  and  if  the  graduations  extend  be- 
yond these  marks  the  phase  difference  betAveen  the  two  curves 
can  be  read  directly  in  degrees. 


Mr.  T.  D.  Lockwood  recently  delivered  a  lecture  before 
the  Electric  Club  of  Hansard  Universitv'  on  the  "Pro- 
gressive Evoluti  'n  of  the  Telephone  System  of  To-day." 
After  a  few  happy  introductory  remarks,  ]\Ir.  Lockwood  pro- 
ceeded to  trace  the  invention  of  the  telephone  and  its  de- 
velopment into  the  modem  perfected  instrument.  He  said  it 
was  essential  that  the  nature  of  sound  should  be  clearly  un- 
derstood; that  the  physiology  of  the  organs  of  speech  and 
hearing  be  well  kno^^Tl  before  the  invention  of  a  practical 
telephone  was  a  possibility,  ^xud,  in  addition  to  this,  a  man 
thoroughly  equipped  for  the  invention  was  necessar}'.^  Such 
a  man  was  Alexander  Graham  Bell,  whose  preparation  for 
this  work  Mr.  Lockwood  commented  upon.  He  described 
briefly  the  magneto  telephone  and  its  principles  of  operation. 
He  then  took  up  the  subject  of  transmitters,  and  considered 
also  the  various  elements  of  the  telephone  outfit.  The  ques- 
tion of  disturbances  on  the  line  w^s  next  taken  uo.  and  it  was 
shown  how  these  may  be  obviated  or  decreased.  The  cen- 
tral station  and  its  method  of  operation  ^\'as  considered  by 
the  speaker  and  briefly  and  cleariy  treated.  A  brief  outline 
of  what  has  been  accomplished  in  commercial  long-distance 
telephonv.  \\nth  interesting  information  in  regard  to  the  New 
York-Chicago  line,  w^s  next  .eiven.  and  the  lecture  was  con- 
cluded by  some  remarks  in  reference  to  possible  future  tele- 
phone work. 
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A  Brief   Review  of  the    faraday-naxwell-Hertzian    Epoch. 


BV    M.  I.  I'CPIN. 

i  I IL  ricath  of  the  late  lamented  Prof.  Hein- 
rich  ifertz  brings  to  a  close  the  most 
important  epoch  in  the  histor}-  of  the 
electrical  science  of  our  times.  The 
future  historian  of  this  most  fascinating 
of  all  sciences  will  certainly  record  the 
names  of  Faraday,  Maxwell  and  Hertz 
as  the  representative  names  of  this  won- 
derful epoch. 
The  essential  features  of  the  researches 
^fe  of  these  most  eminent  investigators  are 

,  too  well  known  to  need  a  review,  even 

from  a  i)cn  guided  by  more  experienced  judgment  and 
deeper  penetration  tlian  I  could  even  pretend  to  possess. 
Hut  these  are  the  days  of  mourning  for  the  loss  of  rare 
Heinrich  Hertz,  and  the  thoughts  of  sorrow  cause  us  to 
pause  and  reflect  even  more  than  ever  before  upon  the 
wonderful  discoveries  of  the  departed  young  phvsicist.  Yet 
who,  while  passing  in  his  imagination  through  the  wonder- 
land which  these  discoveries  disclosed  before  our  view,  does 
not  feel  that  he  is  called  upon  to  contribute  a  word  or  two  to 
the  memory  of  the  man  who  opened  our  eyes  and  helped 
us  to  sec  as  clear  as  flaylight  th(jse  visions  which  were  first 
discemerl  by  the  i)enetrating  eye  of  l-'araday  and  which  soon 
after  agitated  the  poetic  soul  of  Maxwell! 

What  are  these  visions,  and  why  had  we  to  wait  in  anxious 
suspense  for  nearly  a  (juarter  of  a  century  until  the  magic 
touch  of  Hertz  opened  our  eyes  and  made  these  visions  as 
clear  to  us  as  they  must  have  been  to  Maxwell,  probably  as 
long  as  forty  years  ago,  when  he  first  drew  his  inspiration 
from  the  study  of  I^iraday's  "  Experimental  Researches  in 
Electricity"?  When  I  epeak  of  the  visions  of  Faraday  and 
of  Maxwell,  it  is  far  from  me  to  suggest,  even,  that  there  is  a 
single  sentence  in  the  writings  of  these  prophets  of  science 
which  could  at  any  time  have  ap|)cared  tf)  any  well  trained 
scientific  mind  as  pure  speculation.  I  simply  refer  to  the 
radical  difTcrcnce  of  their  views  of  electrical  phenomena  from 
the  generally  accepted  views  of  their  time,  so  radical,  indeed, 
that  nothing  short  of  new  and  startling  experimental  discov- 
eries could  tear  us  completely  away  from  the  old  scientific 
faith  in  which  we  were  brought  up  and  lead  us  to  the  new, 
thf  faith  of  I'araday  and  Maxwell.  In  Hertz  we  found  this 
leader,  and  we  followed  him.  becau'^e  it  was  through  him  that 
we  first  saw  the  whole  truthful  simpliritv  of  the  new  scientific 
faith. 

Every  new  physical  truth  appears  to  us  first  as  a  vision. 
It  is  brought  then  into  harmony  with  our  existing  knowl- 
edge and  finally  becomes  an  essential  part  of  our  mode  of 
thinking.  We  call  it  then  simply  a  pliy>«ical  fact.  Sir  Hum- 
phrey Davy's  and  Rtnufonl's  experiments  transformed  the 
visions  of  Hovle.  T.eibnitz  and  Remoulli  concerning  heat 
into  a  plivsical  fact;  the  fact,  namely,  that  heat  is  a  form  of 
energy.  Sn  /fir  r.\/>rrimrn/<;  of  Ilnlz  transformed  the  ris- 
ions  of  F.iritday  atul  of  Af,r\itrH  into  a  physical  fact :  the 
fact,  natnclv,  that  electrical  phenomena,  both  static  and  dy- 
namic, are  ultimately  due  to  a  peculiar  state  or  activity  of  the  same 
medium  to  whose  undulations  we  ortv  our  sensations  of  lipht 
and  that  light  itself  is  an  electromagnetic  phenomenon. 
The  princess  of  transformation  of  the  visions  conceming 
heat  lasted  over  a  hundred  years.  In  the  case  of  elcctricitv 
it  was  more  rapi<l;  only  fifty  years  elapsed  between  the  first 
dawn  (if  the  visions  of  Faraday  and  the  experimental  dis- 
coveries of  Hertz  Over  tAvo  thousand  barren  vears 
dragged  their  sl<->w  length  along  between  the  cnidr 
dynamical  visions  of  Aristotle  and  the  publication  of  New- 
ton's  Principia. 

But  during  the  period  which  inten-entd  betv\-cen  the  time 


of  Aristotle  and  that  of  Newton  the  human  mind  was  in 
matters  of  exact  scientific  thought  just  like  an  untutored 
child.  It  had  to  be  trained  in  the  correct  conception  of  the 
ideas  of  numbers,  space,  time,  motion  and  matter  before  the 
seeds  of  the  idea  of  force  could  find  there  a  congenial  soil. 
Arithmetic,  algebra,  geometr)-,  astronomy  and  alcliemistry 
had  to  precede  the  science  of  dynamics.  So,  again,  the 
somewhat  faint  outline  of  the  idea  of  work  and  energy  as  it 
existed  in  the  minds  of  Boyle,  Leibnitz  and  Bernoulli  had  to 
develop  gradually  into  a  strongly  defined  mental  concept, 
such  as  we  find  it,  for  instance,  in  the  writings  of  Young  and 
l-'araday,  before  the  human  mind  was  ready  to  pass  from  the 
visions  of  these  prophets  of  science  to  a  definite  formula- 
tion of  the  dynamical  view  of  heat  and  the  general  principle 
of  conservation  of  energ}'.  I  purposely  mention  the  name 
of  I'araday  in  this  connection,  because  it  is  important  to  ob- 
serve that  the  ideas  of  force  and  energy  were  just  as  clearly 
defined  in  Faraday's  mind  as  they  are  in  our  own  minds  to- 
day. That  remarkable  argument  in  volume  H.,  page  103,  of 
his  researches,  by  which  he  strives  to  refute  the  contact 
theor}-  of  electricity,  on  the  ground  of  its  violating  the  prin- 
ciple of  conservation  of  energy,  shows  clearly  that  as  far  back 
as  1840  he  felt  the  whole  force  of  this  great  principle.  Fara- 
day was,  therefore,  just  as  well  equijiped  as  any  scientist  of 
his  time  to  make  the  next  step  in  the  advancement  of  the 
then  existing  ideas  of  force  and  energy.  There  was,  in- 
deed, great  need  not  only  for  an  advance,  but  for  a  complete 
reform;  the  time  was  ripe  for  it,  and  Faraday  was  the  very 
man  to  take  the  leadership  in  this  reform.  He  \\zs  not 
trained  in  the  school  of  the  great  mathematical  physicists  of 
the  eighteenth  century-.  His  mind  rebelled  against  the  more 
or  less  settled  view  of  that  time,  that  the  ultimate  analysis  of 
the  phenomena  of  electricity  and  magnetism  can  do  no  more 
for  the  electrical  science  than  Newton  did  for  celestial  me- 
chanics, and  that  is  to  1  educe  all  the  phenomena  to  the  ac- 
tion of  forces  between  the  elements  t»f  electrified  or  magnetic 
btxlies,  which  actitju  is  completely  determined  by  the  dis- 
t;;nce  between  these  b«)dies.  It  is  this  rebelli(m,  first  stalled 
by  I'araday,  which  constitutes  the  Faraday-Maxwell-Hertzian 
epoch  in  the  history-  of  electrical  science.  Maxwell  gave  it  a 
coni])lete  <»rganization  and  Hertz  gained  the  decisive  victory, 
r.ut  it  nnist  be  observed  that  without  the  noble  serx'ice  which 
men  like  Henry,  Thonjson,  Helmholtz.  Rowland  and  others 
had  rendered  to  the  cause  of  this  relicllion,  Hertz's  victon* 
might  have  come  nuich  later. 

It  is  important  now  to  describe  bnelly  the  hostile  elements 
which  opposed  the  reforms  at  which  this  rebellion  aimed. 

The  mathematical  physicists  '>f  the  eighteenth  centur>  had 
achieved  great  things  by  the  application  of  Newton's  law  of 
gravitation  and  Newton's  tlynamical  principles  to  the  de- 
termination of  the  figure  of  the  earth,  10  the  theory  of  tides 
and  t(t  celestial  mechanics:  so  great,  indeed,  that  the  convic- 
tion grew  strong  that  a  knowle<lge  of  the  law  of  action  of 
forces  acting  between  bodies,  that  is.  the  mathematical  rela- 
tion of  these  forces  and  the  distances  of  the  bodies  between 
which  they  act.  was  the  only  key  by  means  of  which  an  ac- 
cess cou1«l  be  garned  t<i  Nature's  secret  workshops.  Cou- 
lombs law  of  action  of  magnetic  poles  and  electrifie<i  bodies 
formed  the  basis  of  Poisson's  and  Green's  most  profound 
mathematical  investigations  in  electricity.  No  sooner  had 
Oersted  discovered  tlie  magnetic  action  of  electrical  currents 
than  .\mpere  proceeded  to  re<luce  that  action  to  forces  acting 
between  the  elements  of  conduct»irs.  according  to  laws  which 
depended  upon  the  position  of  these  elements,  and  he  enriched 
the  science  of  physics  by  another  set  of  forces  varying  in- 
versely as  the  square  of  the  distance. 

What  coiild  be  more  "dimple  than  the  reduction  of  a  whole      ,7 
class  of  phviir.il  phenomena  to  a  few  simple  laws  whose  lan- 
guaire  {<;  ^c\  plain  that  a  child  could  understand  it!     For  cer- 
tainly nothing  is  plainer  than  the  idea  of  a  distance.     The 
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same  elegance  in  form  and  completeness  in  logic  is  found  in 
these  electrical  investigations  as  in  the  Mecanique  Celeste  of 
Laplace.  It  was  evident  that  all  this  fascinating  beauty  of 
form  and  polished  simplicity  in  logic  was  owing  to  the  sim- 
plicity of  the  fundamental  laws,  the  laws  of  inverse  square, 
from  which  these  investigations  started.  Hence,  one  cannot 
hcli>  thinking  that  these  great  mathematical  works  helped  to 
foster  the  belief  that,  just  as  in  the  case  of  gravitating  masses, 
so  in  the  case  of  electric  or  magnetic  bodies,  the  distance  be- 
tween them  was  the  essential  element  to  consider  in  investi- 
gating their  mutual  actions.  The  belief  m  direci  aclion  at  a 
distance  which  had  somehow  or  other  crept  into  dynamics  of 
gravitating  bodies  was  transplanted  bodily  into  electrostatics, 
magnetism  and  electrodynamics,  and  thrived  there  splendidly. 
To  question  this  belief  would  have  appeared  at  that  time  like 
questioning  the  perfection  of  the  classical  works  of  Poisson 
and  Amj)erc,  and  even  of  Laplace.  William  Thomson,  now 
Lord  Kelvin,  discussing  in  1842  some  of  laraday's  re- 
searches in  dielectrics,  states  very  carefully  (as  if  by  way  of 
an  apology)  that  the  new  view  of  electrical  action,  the  view 
of  Faraday,  does  not  in  any  way  conflict  with  Coulomb's  law 
f)f  inverse  square.  This  law  seems  to  have  been  identified 
by  many  with  direct  action  at  a  distance  hypotliesis; 
more  than  that,  this  very  identification  seems  to  have 
infused  this  belief  with  a  w'onderful  vigor;  otherwise  it  should 
have  tumbled  down  into  dust  at  the  ver>-  first  on- 
slaught of  J-'araday's  almost  irresistible  argument.  But,  as  it 
was,  it  seemed  even  to  grow  stronger,  owing  to  the  splendid 
achievenients  of  the  electro-mathematical  researches  of  Franz 
Neumann,  Gauss,  Weber  and  other  contemporaries  of  Fara- 
day. 

.\'ot  that  these  investigators  were  pronounced  champions 
<jf  the  action  at  a  distance  hypothesis,  but  simply  because 
their  mathematical  theory  gave  what  was  considered  at  that 
time  a  complete  account  of  the  experimental  observations, 
although  the  fundamental  relations  from  which  they  started 
took  no  account  of  the  mechanism  by  means  of  which  one 
electrical  or  magnetic  body  acted  upon  another.  Their 
silence  on  this  point  was  interpreted,  if  not  as  a  direct  consent 
to  the  direct  action  at  a  distance  hypothesis,  then  certainly  as  a 
consent  to  the  generally  i)revailing  opinion  that  this  hy- 
pothesis is  the  simplest  of  all,  and  that  it  leads  to  no  con- 
tradictions with  actual  observations. 

()bjectir)ns  against  this  hypothesis  had  been  raised 
many  and  many  a  time  long  before  I'araday's  time. 
Newton  himself  was  decidedly  against  it.  .Xmpere 
went  even  so  far  as  to  suggest  that  electrical  and 
magnetic  actions  arc  conveyed  by  the  ether,  the 
same  substance  which,  according  t«)  the  magnificently 
worked  out  theory  of  his  young  friend,  Fresnel,  conveye«l 
the  luminous  energy  from  point  to  point  in  space,  not  to 
mention  the  speculations  of  Descartes  and  Boscovich,  both  of 
which  were  pointed  directly  against  the  direct  action  at  a  dis- 
tance theory.  I'ut  all  these  objections  and  suggestions  had 
little  or  no  weight.  They  were  all  ba.sed  on  a  more  or  less  meta- 
physical foutul.ition.  The  only  real  point  in  their  favor  was 
the  fart  th.it  direct  action  at  a  distance  passes  bevond  our 
understanding^.  On  th'  '''•'"■  hand,  hnurxrr.  Ihrv  all  arrmrd 
to  introduce  additional  ..es  intn    the    mathematical  analy- 

sis of  electrical  phenomena  without  ojfering  any  rru\trd 
/or  this  additional  labor.  Necessarily  so,  because  experi- 
mental science  at  th.nt  time  had  no  wealth  to  offrr  in  reward 
for  this  additional  exertion,  and  it  had  no  «imple.  plausible 
theory'  to  substitute  in  place  of  the  "  direct  action  at  a  dis- 
t.-^ncc  hyp(»thesis."  It  was  Faraday  who  added  this  wealth 
and  made  some  vague  promises  of  the  trward:  it  \va5  Max- 
well who  first  discovered  the  hidden  treasures  of  this  wealth, 
and  in  most  glowing  colors  described  the  reward  that  we 
wotiKl  gain  by  abandoning  our  old  scientific  faith  in  the  "direct 
action  at  a  distance  hN-pothesis "  and  embracing  the  new 


faith  of  Faraday,  and  it  was  Hertz  who  first  convinced  us  all 
that  Faraday's  and  Maxwell's  promises,  though  apparently 
too  good  to  be  true,  were  even  more  tlian  true.  A  brief  re- 
view of  this  wealth,  of  Maxwell's  discovery  and  description 
of  its  hidden  treasures,  of  the  rewards  promised  by  Maxwell, 
and  of  Hertz's  first  installment  of  these  rewards  is  now  in 

place. 

(To   be   continued.) 


Air-Core  Transformers. 


BY   FREDERICK  BEDELL  AND  ALBERT  C  CREHORE. 

In  a  paper  on  **  The  Behavior  of  an  Air-Core  Transformer 
when  the  Frequency  Is  Below  a  Certain  Critical  X'alue," 
read  before  the  Physical  Society,  Oct  27,  1893,  Mr.  E.  C. 
Riinington  has  called  attention  to  the  case  in  which  the 
primary  current  of  a  transformer  falls  off  when  tlie  secondary 
is  closed.  This  phenomenon  was  noted  by  us  last  spring 
and  attention  called  to  it  in  The  Electrical  World,  June  17, 
1893,  in  Article  \'.,  on  the  "Theory  of  the  Transformer," 
where  a  curx'e  is  drawn  (Fig.  14)  showing  the  value  of  the 
primary  current  for  different  loads.  We  have  not  yet  seen 
the  full  text  of  Mr.  Rimington's  paper,  but  from  various  ref- 
erences to  it  would  infer  that  much  of  the  same  ground  has 
been  covered  by  him  as  was  given  by  us  in  a  paper  before 
the  Electrical  Congress  in  Chicago  last  August  entitled 
"  General  Discussion  of  the  Current  Flow  in  Two  Mutually 
Related  Circuits  Containing  Capacit},"  printed  in  full  in 
the  "  Physical  Review  "  for  September-October,  1893.  In  a 
more  recent  communication  Mr.  Rimington  calls  attention 
to  the  fact  that  Mr.  Kennelly,  in  an  article  entitled  "The 
Impedance  of  Mutually  Related  Circuits"  in  The  Electrical 
World  for  Oct.  21,  covered  some  of  the  same  gjound  as  that 
given  by  him  in  his  paper  before  the  Physical  Society  above 
referred  to.  In  a  geometrical  treatment  of  the  same  subject. 
"Theory  of  the  Transformer. — VHI.,"  Tlie  Electrical  World, 
Nov.  25,  we  showed  the  identit},'  between  analytical  and 
graphic  methods  of  solution,  including  that  of  Mr.  Kennelly. 
and  showe<l  that  the  whole  is  derivable  from  the  results  given 
in  the  i)apcr  above  referred  to,  presented  by  us  before  the 
Electrical  Congress. 

This  decrease  in  the  primary'  current  of  the  transformer  as 
a  load  increases,  where  the  constants  of  the  transformer  have 
certain  particular  values,  is  certainly  an  interesting  one,  al- 
though the  amount  of  decrease  would  always  he  small.  Al- 
though the  transformer  has  been  tlie  subject  of  a  great  deal 
of  discussion,  and  its  theory-  has  been  approached  from  all 
sides,  and  the  instrument  experimented  upon  by  many  diflFer- 
ent  methods,  it  is  still  a  fniitful  source  of  study  to  the  theorist 
and  experimenter,  anfl  there  is  still  room  for  the  discover>' 
of  many  facts  interesting  and  unique. 


L'tilizinK  Tidal   Power. 


Another  scheme  has  been  advanced  for  utilizing  the  rise 
and  fall  of  the  titles  as  motive  power.  Experiments  are  re- 
ported by  the  London  "Electrical  Engineer"  to  have  been 
made  with  the  invention  on  the  coast  of  Cheshire,  where  a 
tidal  mill  of  about  4  h.  p  has  been  used  to  supplv  power  f'^r 
driving  a  d\-namo  for  lighting  a  house  by  electricity. 


A    Difference  Bct%\ccn   This  Country    .nnd  FnKl.ind. 


Tn  England  all  electric  lighting  plants  and  .all  methods  of 
traction  are  in  charge  of  "undertakers";  in  this  countr\-  the 
^nlv  plants  with  which  undertakers  are  concerned  are  those 
which  are  planted  in  cemeteries  on  the  graves  of  deceased 
relatives,  and  the  onlv  case  of  traction  in  which  undertakers 
are  interested  is  the  old  st>-le  horse  traction  applied  to  hearses 
and  funeral  carriagw. 
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Some  Unique  and  Useful  Methods  of  fleasurement. 


BY  GEO.  T.    HANCHETT. 

T  very  often  happens  that  an  electrical 
engineer  finds  the  apparatus  at  hand 
inadequate  to  determine  the  value  of 
a  quantity  which  is  of  prime  impor- 
tance in  calculating  results.  It  is  to 
such  cases  that  this  article  is  devoted, 
and  while  not  all  of  these  are  covered, 
the  writer  hopes  that  the  methods 
herein  mentioned  will  suggest  others. 
In  the  case  of  an  isolated  plant, 
where  the  engineer  appears  upon 
the  scene  with  a  voltmeter  and  an  ammeter  in  one  hand, 
a  pair  of  indicators  in  the  other  and  having  but  one  day  in 
which  to  make  the  test,  it  too  often  happens  that  some  such 
knowledge  as  the  following  is  absolutely  necessary: 

With  regard  to  the  engine  first:  The  writer  is  very  sorry 
to  say  that  in  many  cases  the  engineer  in  charge  has  never 
even  heard  of  an  indicator  card,  and  the  box  of  indicators  is 
as  much  an  object  of  open-mouthed  wonder  to  him  as  an 
amateur  photographer's  outfit  is  to  small  children  on  a  farm. 
Consequently  there  is  no  reducing  rig  on  the  premises.  A 
reducing  can  be  made  cheaply,  and,  what  is  of  more  im- 
portance, quickly,  from  the  following  materials:  A  piece  of 
scantling  ten  feet  to  twenty  feet  long,  according  to  circum- 
stances, and  of  about  2  inch  by  3-4  inch  cross-section;  an 
8-foot  or  lo-foot  piece  of  about  2-inch  by  4-inch  plank; 
two  small  pulleys  and  a  sufficient  quantity  of  braided  curtain 
cord,  or  something  equally  strong  and  non-elastic. 

From  these  materials  a  reducing  rig  can  be  prepared  thus : 


FIGS.    1    AND    2. 

Drop  a  plumb  line  from  the  ceiling  to  the  middle  point  of 
the  ways  of  the  cross  head  and  at  this  point  in  the  ceiling 
a  pivot  must  be  provided  for  the  long  piece  of  scantling,  as 
shown  in  Fig.  i.  One  end  of  the  piece  of  scantling  should 
be  furnished  with  a  bearhig  to  receive  this  pivot  on  the  ceil- 
ing. In  the  other  end  should  be  cut  a  slot  to  receive  a  screw 
or  pin  on  the  cross  head.  In  almost  all  high-speed  engines 
accommodations  for  this  pin  or  screw  are  provided.  From 
the  ceiling  drop  a  plumb  line  to  the  middle  of  the  cylinder, 
and  at  this  point  in  the  ceiling  firmly  fix  the  eight-foot  plank 
in  a  vertical  position,  with  its  width  parallel  to  the  head  of 
the  cylinder. 

Having  decided  upon  a  length  of  card,  measure  the  long 
piece  of  scantling  and  the  stroke  of  the  engine.  Then,  by 
the  following  formula  compute  the  distance  of  a  point  on 
the  rod  to  the  pivot  in  the  ceiling: 


the  card;  I  the  effective  length  of  scantling  in  the  position 
shown  in  Fig.  2;  and  s  the  length  of  stroke.     (See  Fig.  3.) 

On  the  eight-foot  plank,  at  a  distance  approximately  x 
from  the  ceiling,  attach  the  two  screw  pulleys  in  such  a  way 
as  suitably  to  lead  cords  to  the  indicators  at  either  end  of  the 
cylinder.  Connect  the  cords  to  the  indicators,  as  shown  in 
Fig.  2,  and  a  reducing  motion  is  obtained  whose  errors  are 
so  small  as  to  be  masked  by  the  greater  errors  of  the  indi- 
cators themselves. 

The  speed  of  the  engine  is  a  troublesome  thing  to  deter- 
mine, particularly  if  a  man  has  forgotten  his  speed  counter, 
in  the  case  of  any  engine  which  has  a  speed  lower  than  200 
revolutions  the  speed  can  be  counted  directly  by  allowing 
some  one  of  the  moving  parts  to  touch  one  hand  at  ever\- 
revolution,  keeping  the  eye  fixed  on  a  watch  held  in  the 
other.     Another  wav  is  to  *um  one  of  the  indicator  cocks  so 


Eire.  WorUI 


FIGS.    3    AND    4. 

that  intermittent  puffs  of  steam  are  ejected  through  the  hole 
in  the  side  and  count  by  ear  instead  of  by  touch.  With  a 
little  practice  the  error  should  not  exceed  one  revolution, 
even  when  the  speed  is  as  high  as  150. 

The  speed  can  also  be  found,  approximately,  as  follows: 
Let  a  quarter-minute  interval  be  used,  and  a  few  seconds  be- 
fore the  even  quarter  with  one  hand  draw  out  one  of  the 
indicator  cords  slowly  and  as  nearly  uniformly  as  possible, 
and  thus  rotate  the  drum.  On  tlie  even  quarter  apply  the 
moving  pencil  motion  to  the  drum,  releasing  it  at  the  end  of 
a  quarter  of  a  mmute.  The  speed  of  the  engine  can  now  be 
obtained  by  counting  the  number  of  crests  on  the  card  thus 
formed  and  multiplying  by  four.     (See  Figs.  4  and  5.) 

The  writer  does  not  wish  to  give  the  impression  that  these 
methods  are  to  be  desired  in  any  carefully  arranged  test: 
the}'  are  fairly  accurate  substitutes  when  no  other  methods 


FIG.  5. 


are  at  hand.     For  the  sake  of  information,  let  us  examine 


their  accuracy.     First,  with   regard   to   the 


reducing 


ng: 


when     X     is     the    desired     distance  ;    c      the 


length 


of 


Suppose  the  stroke  of  the  engine  to  be  12  inches,  the  length 
of  the  oscillating  scantling  10  feet,  120  inches,  and  the  de- 
sired card  length  3  inches.    A  little  consideration  will  sliow 
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that   none   of   these   values   is   improbable.     Applying  the 

fcrmula 

^  .  '20  .      , 

X  =c  -,  we  have  .v  ^  3  =  30 inches. 

s  1 2 

In  order  to  be  absr)lutely  correct  the  cord  should  wind 
upon  a  specially  shaped  sej^ment,  which  is  very  nearly  the  arc 
of  a  circle  struck  with  ./•  as  radius  and  p  as  centre.  An  arc  3 
inches  lonj^  struck  with  a  radius  of  30  inches  would  be  only 
1-63  of  the  circumference.  Consecjucntly,  a  straight  line  such 
as  is  j:^ivcn  by  this  device  is  very  little  shorter  than  the  arc 
which  it  subtends,  if  it  is  wished  to  be  more  exact  the  length 
of  the  arc  rnay  be  computed  from  its  radius,  and  the  differ- 
ence between  it  and  the  subtending  chord  added  to  the 
length  of  the  card ;  or,  the  arc  may  be  described  with  a  string 
and  pencil  and  its  length  determined. 

There  is  also  a  certain  advantage  over  the  circular  seg- 
ment in  the  crank  and  c<mnecting  rod  motion  of  the  cord, 
but  it  would  be  tedious  to  discuss  it  here.  Suffice  it  to  .say 
that  the  writer  is  not  alone  in  his  opinion  of  the  accuracy  of 
this  tlevice.  but  could  name  several  eminent  steam  engineers, 
sf»me  of  whom  are  i)rofessors  in  our  foremost  polytechnic 
institutes,  who  have  thoroughly  indorsed  it.  One  of  these 
declares  it  good  enough  for  a  Hirn's  analysis,  were  it  nf)t 
for  the  fact  that  some  steam  engineers,  who  have  not  in- 
vestigated its  errors  and  know  nothing  f>f  its  final  effect  en 
the  card,  would  condemn  it  at  once.  It  is  to  avoid  such 
condenmation.  and  for  this  rea.son  only,  that  he  wishes  his 
reflucing  rigs  to  be  above  criticism. 

With  regard  to  the  method  of  indicating  the  speed:  In  the 
rase  of  slow-speed  engines  the  writer  prefers  direct  counting. 
tf>  the  hand-si)eed  indicator  as  the  more  accurate  method. 
With  high-speed  engines  the  accuracy  depends  upon  the 
practice  of  the  engineer  in  such  counting.  Indicating  the 
speed  by  the  indicator  is  also  a  matter  of  practice.  Of 
course  all  errors  made  on  the  card  are  multiplicfl  by  four. 
With  a  slow  speefl  a  half-minute  interval  may  be  used.  an<i 
i(  then  becomes  so  easy  to  obtain  the  speed  exactly  that  an 
error  of  one  revolution  slunild  be  inadmissable.  A  series  of 
ten  or  more  indications  and  their  mean  should  then  render 
this  part  of  the  data  above  reproach. 


Rope   Driving. — \'III. 


••Waterpail  Forge." 

Mr.  (ie«)rge  I).  lUirton,  of  Hoston,  before  the  I'ranklin  In- 
.stitutc  «»f  Philadelphia,  last  Wednesday,  showed  the  method 
of  heating  by  phmging  the  metal  to  be  heated  into  a  bucket 
of  water  and  pas*;ing  a  strong  current  through  it.  The  ap- 
f>aratus  consisted  simply  of  an  (»rdinary  wooden  bucket  con- 
taining a  large  sheet  (»f  lead  which  formed  the  positive  pole 
and  an  iron  bar  laid  acr«»ss  the  bucket  forming  the  negative 
pole;  the  metal  to  be  heated  was  hel<l  in  the  tr>ngs,  which 
were  rested  on  this  iron  crosspi<-ic  .nxl  flipped  ijito  the  liquid 
a.s  clcsired,  thus  avoiding  ;dl  flexible  connections  with  the 
tongs.  Two  ordinary  nails  held  in  the  tongs  and  dippe<l  into 
the  li(|uid  were  heated  to  a  welding  heat  in  a  few  seconds, 
after  which  they  were  welded  oti  an  anvil  with  a  few  lilows 
«»f  the  hanntirr.  In  another  experiment  thev  were  welded 
by  simply  allowing  them  to  fuse  together.  .\  large  soldering 
iron  was  heate<I  red  hot  in  less  than  a  minute,  l^ieces  of 
clean  steel  were  heated  to  redness  to  show  that  they  were 
not  burnt,  as  in  tl.e  onlinary  forge. 

The  sohttion  which  he  fomid  ti>  be  the  best,  after  a  long 
series  of  evperiments.  is  made  of  a  s«ilution  of  ten  parts  of 
carbonate  of  s<i<la  and  one  of  borax,  dissolved  in  water  tmtil 
the  specific  gravity  at  70  degrees  is  T.150.  The  current  was 
taken  from  the  street  mains  and  at  about  240  volts.  It  ap- 
pears th.it  no  mr,Tn<:  of  regulating  the  current  were  u«ed.  a« 
the  metal  itself  r.nd  the  depth  <^f  immer<;ion  acted  a<i  the  regit- 
lator.  Tie  claims  to  have  made  the  fir«;t  public  exhibition 
as  early  3s  October  of  |8go. 


BY  J.  J.  FLATHER. 

PRIXT  obtained  with   a  plaster  cast,   showing 
the  distortion  of  the  strands  from  a  true  circle, 
is  reproduced  in  Fig.  2/.     Fig.  28  is  a  similar 
print,  .shcjwing  the  relation  between  the  pctual 
area  of  the  cross-section  and  the  area  in- 
jmr      ^  ^\^         eluded  between  circular  strands  and  the 
i^Jm  ^V       tangents  joining  them.     It  will  be  noted 

that  the  excess  of  area  outside  of  the  lines 
drawn  tangent  t«»  the  inner  circles  is  but 
slightly  greater  than  that  between  the  tan- 
gents and  the  inner  circles. 

.\n  inspection  and  tabulation  of  the  results  of  numerous 
tests  on  manilla  rr)pe*  shows  that  the  strength  per  square 
inch  increases  as  the  diameter  of  the  rope  decreases.     Form- 


FIG.  27.— ACTUAL  SECTION  OF  ROPE. 

ulas  for  the  .strength  of  rope  based  upon  the  circumference 
and  a  constant  multiplier — as,  for  instance,  S=Sooc^.  where 
^  is  the  breaking  strength  andctlie  circumference — must  be 
regarded  as  giving  only  an  average  value  for  diameters  ap- 
proximating those  experimented  upon.  As  the  strength  of 
good  manilla  rope  varies  from  10,000  pounds  per  square 
inch  for  a  2-inch  rope  to  over  12.000  poimds  for  a  half-inch 
rope,  it  can  be  seen  that  a  more  accurate  determination  may 


be  made  if  a  variable  is  used  in  the  formula.  With  the  above 
nssumption  of  area  ratios,  obtained  by  trial,  the  following 
expression  has  been  deduced,  which  will  give  a  ven>'  fair 
value  of  the  breaking  strength  for  new  manilla  ropes: 
^,  =  ion  (/'  .V.  in  which  .v  is  a  variable  depending  upon  the 
diameter  of  rope;  for  manilla  rope  we  may  assume  the  em- 

•Miijor  Park*»r'B  report  of  testa  made  at  Wntprtown  Arsenal. 
1MU».  Kx.  Doc..  No.  W.  Expertmontfi  of  M.  Dobnul  In  "Bulletin 
■i-  •-  '^'  -letp  d'EnmurBRemont  de»t  Artn."  Paris.  IWR.  Riehle  Bros." 
"  'V  test*;  and  othem. 
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pirical    value  a:  =  8i  — gd,    where  ff   is    the    diameter    in 
inches. 

The  ultimate  strength  per  square  inch  of  actual  sccticm 
will  then  be: 


S  = 


0.8 


TT 


From  these  formulas  Table  I.  has  been  computed: 

TABLE  I.— STRENGTH  OF  MANILLA  TRANSMISSION  ROPES. 


Breaking  strength, 

2 

Strength  per  square  inch, 
5-         '     ' 

0.8  ^      , 

Dia.  of  rope  =  d. 

6'  =  loo  d  X. 

4     d 

Vz 

1,900 

12,200 

% 

2,900 

11.950 

% 

4,100 

11,750 

% 

5,500 

11,525 

1 

7,100 

11,350 

IVs 

•  8,800 

11,125 

1% 

10,900 

10,975 

1% 

15,000 

10.625 

1% 

19,800 

10,300 

2 

25,100 

10,000 

The  above  values  are  for  new  manilla  ropes  made  of 
selected  stock;  ropes  that  are  greasy  or  wet  will  be  reduced 
in  strength  from  20  to  30  per  cent.,  but  when  ropes  are  used 
for  transmission  of  power,  the  lubrication  of  the  fibres  is  of 
more  importance  than  the  actual  breaking  strength  of  the 
rope,  as  in  any  case  the  apparent  working  strain,  as  calcu- 
lated from  the  power  transmitted  and  the  speed  of  the  rope, 
should  not  be  taken  greater  than  5  per  cent,  of  the  ultimate 


strength;  in  many  cases  not  more  than  2  per  cent  is  used. 
If  we  wished  to  obtain  the  working  strength  we  would 
usually  divide  the  breaking  strength  by  an  assumed  ap- 
parent factor  of  safety,  but  tor  a  fl)  ing  rope,  in  addition  to 
this,  it  is  necessary  to  pnjvide  a  factor  of  wear;  moreover, 
the  actual  strains  are  generally  much  greater  than  the  nor- 
mal as  calculated  from  the  jjower  transmitted,  due  to  vibra- 
tions in  running,  imperfect  tension  mechanisms,  defects  in 
construction,  an<l  other  causes.  As  the  strength  at  the  splice 
is  only  70  to  75  per  cent,  of  the  strength  of  the  rope,  the 
actual  margin  for  wear  and  unknown  strains  is  not  as  large 
as  would  at  first  seem  apparent.  In  the  first  place,  the 
strength  of  a  lubricated  rope  is  weakened  about  25  per  cent, 
by  the  grease,  then  25  per  cent,  more  must  be  deducted  for 
the  strength  at  the  splice ;  this  leaves  only  about  50  per  cent, 
of  the  original  strength  of  the  rope  which  is  available  for 
transmissi(;n  of  power;  to  allow  for  possible  imperfections 
in  the  rope,  due  to  its  manufacture  or  the  material  used,  we 
must  allow  a  further  reduction  of  say  one-fifth  (that  is  10 
per  cent,  of  the  original  strength  of  an  unlubricated,  un- 
spliccd  rope);  thus  we  have  only  40  per  cent,  of  the  original 
breaking  strength,  which  we  may  consider  as  the  actual 
working  strength.  Allowing  10  pc*"  cent,  of  this  as  the  ap- 
])arent  working  strain  (equals  4  per  cent,  of  original  strength), 
we  obtain  36  per  cent,  as  the  actual  margin  for  wear  and  un- 
known stresses  which  may  be  set  up  in  the  rope. 

The  working  strain  in  executed  rope  transmissions  will  be 
found  to  vary  considerably,  as  shown  in  the  table  herewith; 


TABLE  II.— EXECUTED  ROPE  TRANSMISSIONS. 


H.P.  of 
engine. 

2,000 

1,350 

1,300 

1,200 

1,200 

1,200 

1,100 

1,100 

1,062 

1,000 

800 

750 

450 

350 

300 

250 

200 

200 

200 

150 

150 

150 

140 

100 

80 

60 

60 

50 

50 

45 

40 

35 

30 

25 

20 


Diameter 
of  rope. 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

31/2 

2.36 

1% 

1% 

ly* 

2 

1% 

1 

1 

1 

11/4 

% 

% 

% 
1% 

% 
2 

IVs 

% 

ly* 
2 

% 
% 
% 


No.  of 

ropes  or 

wraps. 

30 
27 
32 
36 
27 
20 
35 
26 
27 
23 
24 
30 
14 
12 
16 
12 

6 

12 
10 
13 

6 
18 

8 

5 

7 

2 

5 

1 

4 

5 

1 

9 

3 

1 

4 


Velocity 
of  ropes. 
Ft.  p.  m 

=   V. 

5,089 
5,186 
5,338 
4,398 
5,277 
5,100 
4,490 
4,900 
5,086 
5,227 
1,230 
3,000 
4,850 
5,166 
3,342 
1,470 
3,926 
3,078 
2,400 
2,400 
2,800 
3,190 
2,480 
4,333 
2,513 
3,600 
1,592 
1,800 
2,513 
1,700 
5.000 
1.318 
2,256 
3,140 
3,140 


Driving 
force 
=  F. 

367 
318 
251 
250 
278 
390 
230 
275 
255 
282 
890 
275 
220 
186 
186 
470 
280 
178 
275 
158 
295 

82 
230 
152 
150 
275 
246 
920 
164 
175 
265 

97 
146 
262 

55 


Probable 

ratio  max. 

tension  to 

driving 

force 

7" 

=  __L.* 
~T' 

1.66 

2.3 

2.35 

2.12 

2.35 

2.0 

2.12 

2.25 

2.25 

2.35 

1.86 
1.66 
1.66 
1.9 
1.32 
2.0 
1.86 
1.8 
L8 
1.83 
1.86 
1.8 
2.1 
1.8 
1.9 
1.7 
1.7,2 
.       1.8 
1.72 
1.66 
1.7 
1.77 
1.86 
1.86 


Correspond- 
ing value  of 
maximum 
tension  =T 


608 
730 
590 
530 
680 
780 
485 
620 
575 
660 
1,.520 
510 
365 
308 
355 
620 
560 
330 
495 
285 
540 
152 
415 
320 
270 
540 
415 
600 
295 
300 
490 
164 
257 
490 
120 


1 


Assumed 

allowable 

strain  from 

1 

T  =  200  d  • 

612 

612 

612 

528 

612 

612 

528 

612 

612 

612 
2,450 
1,114 

312 

612 

312 

800 

390** 

200 

250** 

250** 

312 

190** 

112 

190** 

252 

112 

800 

252 
78 

312 

800 

153 
78 

112 
50 


Material 

<il  rope. 

Cotton. 
Manilla. 


Manilla. 
Manilla. 
Cotton. 
Manilla. 

Manilla. 

Cotton. 

Hemp. 

Cotton. 

Cotton. 

Manilla. 

Cotton. 

Rawhide. 

Manilla. 

Rawhide. 

Rawhide. 

Manilla. 

Rawhide. 

Manilla. 

Rawhide 

Manilla. 

Manilla. 

Hemp. 

Manilla. 

Manilla. 

Manilla. 

Cotton. 

Manilla. 

Manilla. 

Manilla. 

Manilla. 


Rem.\rks 
English 
^Vaterwheel. 
English. 
English. 
In  use  3  years;    good  condition. 

English. 

English. 

Used  3  yrs.  without  resplicing  of  roi)es. 

German. 

In  use  6  years;     good  condition. 

English. 

In  use  2  years;    no  signs  of  wear. 

Wore  out  in  4  years. 

In  use  3  years;    good  condition  yet. 


In  use  31/4  years;     very  little  wear 
Three  ropes  worn  out  in  2  years. 
AVorn   out  in   3  years. 
In   use  3  years;     good   conditic>n. 
Would  la^t  from  4  to  6  months. 
German. 

Broke  3  times  5  mos. :  replaced  in  f.  mos. 
Would  last  6w.  to  4m.;  tinally  taken  out. 

In  use  S  years:    .^ood  condition  yet. 
Jn  use  3V.  years;    no  signs  of  wear. 

Wears   out    in    1    year. 
Quarter   turn   drive. 


T,  ^a{\  —z) 

*  Calculated  from    — c  ^  '  • 


^  is  assumed  equal  to  0.5  for  cotton,  and  0.3  for  manilla  and  rawhide.      The  arc  of  con- 


tact on  smaller  pulley  was  taken  as  165  degrees  in  all  cases. 

**  The  assumed  allowable  strain  for  rawhide  ropes  was  taken  at  250 (/'     pounds.      No  diblinction  was  made  between  manilla  and 

cotton. 

In  determining  the  driving  force 


.  p  I —  '^•^' '  i  ,  no   allowance  was  made  for  engine  resistance,  which  will  reduce  the 

\~  V         I 

above  values  about  10  per  cent,   for  the  larger  engines,   but  this    refinement  is  unnecessary  in  view  of  the  fact  that  engines  are 
freau^ijtly  run  at  a  higher  power  than  their  normal  rating, 
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but  plants  which  have  been  successful,  as  well  as  those  in 
which  the  wear  of  the  rope  was  destructive,  indicate  that 
2fX)  d^  pounds  is  an  economical  workinjj  strain.* 

As  this  value  is  such  a  small  percentage  of  the  breaking 
strength,  it  is  unnecessary  to  use  a  varying  coefficient  in  this 
case,  as  the  difference  is  not  worth  considering.  From  data 
furnished  by  the  Messrs.  Pearce  Brothers,  of  Dundee,  who 
have  erected  rope  belting  extensively,  Prof.  Unwin  shows 
that  in  different  cases  in  practice  the  driving  force,  or  differ- 
ence in  tension,  on  the  two  portions  of  the  rope  is  equal  to 
75  to  8o  r/2  pounds;    that  is, 

/;  —  7;  =  /' =75  to  8orf», 
where  T^  =■  tension  on  driving  side, 

T',  ^^  tension  on  slack  side. 

P  =  driving  force. 

T 
It    is  probable  that    the    value     of     the  ratio  -^   varies 

from  i'/,  to  2*/,  in  ordinary  practice,   depending  upon    the 

speed  of  the  rope,  the  coefficient  of  friction  and  the   arc  of 

contact  between  rope  and  pulley. 

T 
Unwin  assumes  — ^  =:  1.2  when  the  belt  embraces  0.4   of 

the  circumference  of  the  smaller  pulley;  hence  the  greatest 
tcjision   would  be 

y\=  1.2  P  -—  90  d*  to  96  d\ 
This  is  based  upon  a  coefficient  of  friction  =  0.7  for  a  45 
groove,  which  we  believe  to  be  greatly  in  excess  of  its  aver- 
age value  for  running  ropes.  Moreover,  the  rope  velocity 
was  not  considered  in  determining  the  above  ratio;  at 
speeds  over  2,000  feet  per  minute  the  influence  of  centrif- 
ugal force  camiot  be  neglected,  as  it  produces  a  very  con- 
siderable force  in  the  rope,  and  for  these  reasons  the  value 

T 
of  the  ratio   -p-  will  be  greater  in  average  practice  than  1.2. 

If  wc  assume  a  speed  of  4,000  feet  per  minute,  the  value  of 
this  ratio  for  greasy  ropes  may  be  taken  equal  to  2,  from 
which  there  is  obtained  T^  =  2.0  X  75  to  80  d*  =  150  to 
\(io  tP — a  vahic  somewhat  less  than  that  which  we  have  as- 
sumed as  a  suitable  working  strain,  viz.,  200  (/-  pounds.  In 
a  recent  conununication  from  Messrs.  Combe,  Barbour  & 
Combe,  of  Belfast,  who  have  been  engaged  in  furnishing 
rope  transmission  f'»r  thirty  ytars,  it  is  stated  that  their  basis 
of  calciilating  the  horse  power  is  to  assume  that  a  roj>c'  5  1-2 
inches  circumference  (i  3-4  inches  diameter)  working  on  a 
four-foot  pulley  going  i(X>  revolutions  per  mimite  will  drive 
S  ii.  J),  mxler  me<lium  circiunstances,  and  by  "  med- 
itwn  circumstances "  they  mean  "  that  the  ropes  must 
work  at  a  distance  of  at  least  20  feet  from  centrr 
of  shafts  and  at  a  less  inclination  than  45"  from  the  hori 
r.ontal.  at  a  speed  not  under  2,fxxi  feet  per  minute.  Should 
the  ropes  be  working  vertically  or  At  an  angle  greater  than 
450,  instead  of  taking  8  b.  p.  as  the  basis,  you  should  take 
7  or  6  respcctivelv.  according  as  the  conditions  grow  worse 
and  worse.  On  the  other  hand.  shouM  the  ropes  work  hori 
rontally  and  at  a  greater  distance  than  20  feet  from  centre  to 
centre,  and  with  a  speed  tip  to  3.600  feet  per  mintJte,  and  the 
pulleys  be  fairly  large,  say  from  5  to  7  feet  in  diameter,  you 
may  take  to  i!istca<l  of  8  as  the  basis."  From  these  consid- 
erations the  w(^rking  strain  may  rcidily  be  detennined.     Tf. 

T 
as  before,  we  take  -jj  =  2,  we  find  that  under  average  con- 
ditions  the  allowable  working    strain   will  be   7*,  ==135^* 
pounds,     lender  more   favorable   conditions   and   a   higliei- 

T 

velocity  -^  will  be  greater  and  7",  will  approach  200  «/•. 

Althoiigh  wc  have  assumed  the  nomial  working  load  n<^t 
to  exceed  200  (P  pounds,  this  must  be  considered  as  the 
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economical  load  for  the  lasting  qualities  of  the  rope;  in  many 

cases,  however,  the  first  cost,  the  more  convenient  adaptation 

of  smaller  ropes,  and  the  use  and  lesser  cost  of  smaller 

pulleys    outweigh    the    greater   economy    obtained    by    the 

larger  ropes,  and  loads  are  carried  far  in  excess  of  that  given. 

By  the  use  of  a  greater  number  of  wraps  the  working  load 

on  each  will  be  reduced,  but  this  adds  to  the  first  cost  of  the 

plant  and  many  concerns  prefer  to  put  in  a  new  rope  every 

year  or  two,  rather  than  put  in  more  or  larger  ropes  every 

six  or  eight  years. 

(To  be  continued.) 


Laboratory  Notes.— XVI. 


BY     LIEUT.    F.    lARVIS    PATFRX. 

HE  supposed  pulsating  character  of  the 
rotary  field,  it  was  formerly  thought, 
would  be  materially  improved  if  not  en- 
tirely overcome  by  using  many  cur- 
rents of  different  phases  instead  of  t\vo, 
because  as  we  introduce  more  and  more 
currents,  then  rectify  and  superpose 
them  again,  we  find  the  resulting  cur- 
rent ic  ic,  Fig.  39,  approaches  nearer  to 
a  straight  line,  and  the  difference  be- 
tween the  maximum  and  minimum  or- 
dinates  becomes  less  and  less,  but  all 
this  had  nothing  whatever  to  do  with  the  rotar>-  field  effect,  and 
as  we  shall  see,  three  currents  having  a  phase  difference  of  120 
degrees  or  six  currents  having  60  degrees  phase  difference, 
or  even  12  currents  at  30  degrees  difference,  can  in  no  wise 
improve  the  con?tancy  and  uniformity  of  the  rotar)-  field 
effect  over  that  produced  by  two  currents  in  quadrature. 
l*V)r  to  give  a  single  illustration,  suppose  the  triphase  cur- 
rents of  Fig.  39  were  introduced  at  the  points  i,  2,  3  of 
the  winding.  Fig.  36.  To  determine  their  effect  in  this  wind- 
ing we  lay  off  three  a.ves,  A' -I- A' — ,  V+V — .  and  Z-^rZ — . 
Fig.  40.  and  then  proceed  as  before  to  lay  off  on  these 
a.ves  A'-l-A' —  and  V-^-V — .  The  values  of  the  ordinates  of 
the  curves  of  a:.v  and_>'_>'  of  Fig.  39  and  their  resultant  being 
found,  it  is  combined  with  the  ordinates  of  the  curve  ZZ 
laid  off  on  the  axis  Z  -\-  Z  — . 

Thus,  to  determine  the  points  i  and  2.  Fig.  40.  we  lay 
the  (ordinate  a\.  Fig.  39.  off  on  the  axis  A' -|- ■■^' — •  f^'R-  '♦^• 
in  the  positive  direction,  which  gives  us  the  distance  0  6- 


A...    KarM 


Fir.    ."!' 


The  ordinate  a  c,  Fig.  39,  belonging,  as  it  does,  to  both  »/  y 
and  «*  is  laid  off  on  both  the  axes  i'-f-  i' —  and  Z  A^  Z  — 
in  the  negative  direction  o  c  and  o  /;  through  the  extrem- 
ities of  these  lines  parallels  drawn  to  y-\-  1' — ,  Z  -\-  Z  — 
•Irterminc  the  point  a,  which  is  the  resultant  of  these  two — 
it  lies  on  A'-j-  A' — in  the  positive  direction,  and  so  must 
be  added  to  the  value  of  x  previously  found,  o  6,  which 
qivcs  the  distance  oi.  and  the  point  i,  as  required.  The 
other  points  up  to  12  being  plotted  in  the  same  way,  wc 
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shall  find,  as  before,  that  they  all  lie  on  the  circumference 
of  the  same  circle,  and  that  it  is  quite  immaterial  how  many 
currents  are  used.  The  resulting  magnetic  cfifect  is  constant 
in  its  intensity  with  any  number  of  multiphase  currents,  two 
or  more,  as  long  as  the  phase  difiference  is  an  even  divisor 
of  i8o  degrees  and  the  maximum  values  of  the  currents  are 
alike. 

A  pulsating  eftect  in  the  rotary  field  is  produced  in  an 
entirely  different  way,  and  may  arise  equally  with  two  or 


more  currents.  Thus,  suppose  one  of  the  conditions  named 
to  be  disturbed.  Let,  for  instance,  the  two  currents  be  in 
exact  quadrature  relation,  but  one  as  x  x,  Fig.  41,  have  a 
greater  maximum  value  than  the  other.  If,  now,  we  plot 
the  rotating  field  effect  as  before,  we  no  longer  obtain  a 
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circle  but  an  ellipse,  which,  of  course,  indicates  a  pulsating 
magnetic  effect,  the  magnetism  in  the  direction  of  the  axis 
X  -\-  X —  being  a  maximum  and  in  the  direction  Y -\-  Y  — 
a  minimum. 

Currents  in  quadrature  of  different  strengths  give  pulsat- 
ing fields  the  greatest  and  least  intensities,  being  coincident  in 
position  with  the  magnetic  axes  of  the  system. 

Let  us  now  suppose  the  two  currents  to  have  equal  maxi- 
nmm  strengths,  but  some  other  phase  difference  than  90  de- 
grees— they  are  out  of  quadrature,  as  indicated  in  Fig.  42. 
We  then  find  a  pulsating  field  again,  but  one  the  greatest 


and  least  values  of  which  do  not  lie  on  the  magnetic  axes  of 
the  system  as  before,  but  on  diagonal  lines,  u  u  and  f  f,  be- 
tween these  axes.      The  remaining  case  where  the  currents  are 
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not  only  of  unequal  maximum  strengths,  but  out  of  quadra- 
ture also,  must  necessarily  give  a  pulsating  field,  having 
both  the  erratic  characteristics  of  the  last  two  cases  consid- 
ered. The  case  is  indicated  by  Fig.  43,  which  is  of  course 
the  extreme  case  for  multiphase  currents,  as  from  it  we  pass 
naturally  to  the  next  step,  which  consists  in  the  elimination 
of  one  of  the  currents  altogether  when  we  have  the  case  of 
a  single  alternating  current,  and  our  ellipse  indicating  the 
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pulsating  character  of  the  rotating  field  is  flattened  down 
to  a  straight  line,  so  that  the  field  of  the  single  alternating 
current  is  pulsating  only  without  any  variation  from  the 
right  line  action  whatever,  and  may  therefore  be  more  ac- 
curately compared  to  a  rapidly  oscillating  pendulum. 

(To  be  continued.) 


A  New   Departure   in   Electrical   Journals. 

Some  of  our  foreign  contemporaries  are  making  a  new 
departure  by  the  introduction  of  colored  illustrations.  A 
London  contemporary,  for  instance,  starts  its  "  Notes  from 
Japan"  with  a  colored  illustration,  apparently  made  by  a 
native,  representing  "  their  special  correspondent "  in  the  act 
of  writing,  apparently  with  a  spoon,  and  a  box  which  con- 
tained what  looks  like  blue  and  red  rice. 
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The    Calculation   of  Alternating  Current   Motors. — VI.* 


BY  E,  AKXOI-IJ. 

I  i  US  far  I  have  made  the  usual  assump- 
tion that  the  Hues  of  force. of  the  field 
form  a  rotary  field  of  constant  strength. 
The  foregoing  ccjuations  can,  therefore, 
determine  the  behavior  of  the  motor 
jjnly  when  the  above  assumption  holds 
good.  I  will  now  show  in  what  fol- 
lows that  even  without  the  adoption  of 
such  a  rotary  field  the  beginning  of  a 
to.  <|ue  and  the  starting  <*f  the  motor  can  be  explained. 

At  the  time  of  the  l-'xposition  at  Frankfort  Mr.  J.  Sahulka 
had  already  drawn  attention  to  the  existence  of  secondary 
fields,  or  fields  varying  periodically,  and  considered  their  ac- 
tion harmful. 

Jn  every  nuiltiphase  alternating  current  motor,  with  a  mag- 
netic field  excited  by  an  alternating  current,  there  are  present, 
according  Uj  my  view,  i)eriodic  magnetic  fields,  and  in  cer- 
tain cases  these  are  the  predcjininant  ones. 

Under  this  assumption,  the  course  of  the  lines  of  force  cor- 
responding to  the  momentary  directi(jn  of  the  current  is 
shown  in  I'ig.  ii.  There  are  here  present  six  peritjdic  fields, 
wh<jse  lines  :)f  force  link  together  single  pairs  of  primary 
and  secondary  coils,  ami  only  a  small  j)art  of  the  lines  of 
force  form  a  notary  field. 

It  appears  from  vari(jus  phenomena  that  the  periodic  fields 
can  be  strongly  formed.  With  certain  arrangements  (jf  the 
primary  and  secondary  windings,  the  pull  with  which  the 
moti»r  starts  depends,  fcjr  instance,  on  the  relative  pcjsition  of 
these  win<lings;  in  accordance  with  exjicrience,  it  is  even 
p<jssible  to  have  positions  in  which  the  motor  not  only  de- 
velops no  tonpie.  but  is  also  held  fast. 

The  tor<|iie  of  a  UKJtor  in  which  the  number  and  position 
of  the  coils  corresponds  with  the  di;igrani  in  l"'ig.  ii  will  be 
almost  n<»thing;  if,  on  the  other  hand,  the  coils  of  the  arma- 
ture, A,  lie  between  the  field  coils  on  the  diameter  m,  ;//,, 
they  are  in  a  state  of  niinimum  .ictivity,  and  the  armature 
will  be  held  fast  in  this  position.  I'urthermorc,  it  can  be 
shown  from  multii)hase  mot«)rs  which  have  been  con- 
structed that  the  tor(|Me  is  a  maxinunn  when  rumiing  near 
syticlironism,  and    fronr  that   condition    falls   away   almost 

1  /m. 


nearly  synchronously,  while  at  complete  synchronism  and 
without  this  presence  of  periodic  fields  there  would  be  no 
heating. 

The  appearance  of  dead  points  and  positions  of  minimum 
attractive  force  can  likewise  be  explained  only  through  the 
existence  of  strongly  developed  periodic  fields. 

With  a  correct  disposition  of  the  field  and  armature  coils, 
however,  the  periodic  fields  in  the  position  of  rest  of  the 
armature  help  to  create  a  torque.  Figs.  I2,  13  and  14  serve 
to  explain  this  assertion.  The  coils  I.,  II.  and  III.,  in  Fig.  12, 
belong  each  to  one  phase.  We  assume  that  no  rotary  field 
exists,  but  that  each  coil  corresponds  with  a  particular,  peri- 
odically varying  field.  The  space  which  the  lines  of  such 
a  field  takes  up  grows  with  its  intensity,  and  the  field,  which 
is  increasing  in  strength,  will  supplant  the  weaker,  or  de- 
creasing one.  A  large  part  of  the  armature  windings  will 
consequently  be  acted  upon  alternately  by  neighboring  mag- 
netic fields,  and  from  this  alternating  induction  there  will 
rtsult  a  torque. 

In  Fig.  12  it  is  supposed  that  the  exciting  current  has 
reached  its  ma.vimvim  value,  /,.  in  the  coil  II.:  in  coil  I.  its 
strength  is  diminishing,  and  in  coil  III.  increasing;  in  both  the 
latter  the  current,  ;',  =  /,  sin  30°.  The  field  II..  there- 
fore, takes  up  the  greatest  space.     Aher  1-12  of  a  period 


Pio.   11. 

as  rapidly  as  with  single-phase  motors.  Tlic  slip  which  a 
mottir  suffers  depends  substantially  on  the  arrangement  of 
the  fiehl  and  arniaturc  coils,  and  on  the  resistance,  ^„  of 
the  latter.  If  the  iron  of  the  rotating  armature  be  not  lami- 
nated, it  will  beci»me  heated  very  rapidly,  even  when  running 

•  For  the  Inst   section  of  this  article  see  The  Electrical   World. 
Dec.  30,  1893. 


,  FIG.     12. 

the  strength  of  the  current  of  pha.se   I.  will  pass  thrt)ugh 

zero,     and     in     II.     and     111.,  /'   =    /,    sin    60°.     Witli    the 

assumed  direction  of  current,  the  diminishing  field    II.    will 

induce  currents  in  the  armature  windings,  a  a,  which   in  their 

period  lag  l)ehind  the  mducing  1-1.  .M.  F.  by  an  amount  equal 

It 
to 1-  0„  and  reach  into  the  outspreading  field  of   phase 

111.  There  is,  however,  an  attraction  between  the  currents, 
(/  (/,  and  field  III.  Field  I.  is  equal  to  zero,  and  conse- 
quently i)roduces  no  effect.  After  the  lapse  of  another  1-12 
period   the  current  of  phase  III.  reaches  its  maximum  in 

I.  and  11..  t\  =  /,  sin  30°,  and  the  current  in  I.  has  at 
the  same  lime  changed  its  direction.  From  the  direction 
of  the  lines  of  force  and  the  induced  currents  «lrawn  in  Fig. 
12  it  is  ajiparent  that  the  currents  a,  a,  a,  induced  by  field 

II.  are  attracted  by  field  III.  ajid  repulsed  by  the  out- 
spreailing  field  I.  We  obtain  a  torque  which  works  in  the 
same  way  as  that  generated  by  the  assumed  rotary  field. 

We  need  not  enter  into  a  discussion  of  the  alternating  ac- 
tions between  a  pen«idic  fiehl  and  the  currents  induced  by 
it;  the  attractive  and  repulsive  forces  cancel  each  other,  and, 
as  already  shown  for  synchronous  motors,  the  resulting 
tonjue  excrtc<I  on  the  stationarv'  armature  is  equal  to  zero. 

The  <iperations  mentioned  can  be  shortly  summarized: 
.\  magnetic  ficM.  diminishing  in  intensity,  itiduces,  in  the 
wiiulings  of  the  armature,  currents  which  are  either  attracted 
or  repulsed  by  the  neighboring  magnetic  field  of  growing 
intensity,  according  as  the  magnetic  fields  concerned  are  op- 
posed to  each  other  or  in  the  same  direction.  The  attrac- 
tive and  repulsive  forces  act  in  the  same  way,  and  create  a 
tonpie. 

If  the  in<lucing  currents  follow  the  sinusoidal  form,  we  can 
likewise  represent  the  intensity  of  the  magnetic  field  by  sine 
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curves  for  low  saturation  of  the  iron.  In  Fig.  13  tlie 
curves  I.,  II.  and  III.  correspond  to  the  three  phases  of  the 
exciting  current  and  show  the  course  of  the  intensity  of  the 


A— -f 


FIG.    13. 

magnetism,  as  we  represent  the  times  by  abscissae  and  the 
intensities  by  onlinates.  Hy  comparison  of  these  figures  it 
is  found  that  when  the  magnetism  passes  through  certain 
values  either  attraction  or  repulsion  takes  place,  and  so  we 
have 

between  5 —  7  and  3 —  9  attraction, 
"         6 —  8     "     4 — 10  repulsion, 
"         9 — II     "     7 — 13  attraction, 
"       10 — 12     "     8 — -14  repulsion, 
"       13 — 15     "   11—17  attraction, 
and  so  on.     It  is  apparent,  from  the  overlapping  of  these 
times,  that  a  torque  of  constant  strength  will  be  exerted  on 
the  armature. 

The  pulsations  of  the  magnetic  fields  encroaching  upon 
each  other's  space,  together  with  a  maximum  which  moves  in 
a  definite  direction,  suffice  to  explain  entirely  the  starting 
of  the  armature  with  a  torque. 

With  this,  however,  it  is  not  denied  that  part  of  the  lines 
of  force  really  form  themselves  into  a  so-called  rotary  field. 
The  intensity  of  the  rotary  field  will  depend  substantially  on 
the  construction  of  the  motor  and  the  arrangement  of  the 
exciting  windings.  The  six  and  twelve-coil  windings  de- 
signed by  Mr.  D.  v.  Dobrowolski  favor  the  formation  of  a 
rotary  field.  It  is  even  more  essential,  however,  to  plan  the 
motor  so  that  the  interlocking  of  the  periodic  fields  is  pro- 
moted. This  relation  of  the  periodic  fields  to  each  other 
can  be  especially  hindered  or  greatly  weakened  by  the  use 
of  projecting  teeth  in  the  iron  of  the  armature  and  the  mag- 


jections  the  motor  will  develop  almost  no  pull;  it  will  behave 
like  a  one-phase  motor.  If  we  turn  the  armature  through 
the  arc  w, /«j,  so  that  the  teeth  of  the  armatu  come  be- 
tween the  projections  of  the  field,  the  armature  windings  will 
arrive  at  the  position  of  minimum  induction  and  strive  to 
keep  in  this  place;  the  armature  seems  to  be  held  fast  in 
this  situation.  This  condition  of  rest  is  more  strongly  de- 
veloped, the  smaller  the  resistance  of  the  armature  windings, 
for  the  endeavor  to  remain  in  the  position  of  minimum  in- 
duction grows  and  the  scattering  of  the  lines  of  force  in- 
creases with  decreasing  armature  resistance.  If  the  armature 
be  given  an  initial  velocity,  it  will  soon  attain  full  speed,  and 
the  periodic  fields  now  generate  a  torque,  as  in  a  one-phase 
non-synchronous  mentor.  If,  however,  the  number  of  pro- 
jections and  coils  of  the  armature  and  field,  as  well  as  the 
armature  resistance,  be  suitably  chosen,  the  motor  will  start 
vv'ith  a  torque  in  all  positions. 

J.  Sahulka  has  shown  an  arrangement  which  makes  it  pos- 
sible to  avoid  the  springing  up  of  these  secondary  fields.  In 
place  of  a  ring  with  four  pole  pieces,  two  separate  magnets 
are  used,  with  only  one  alternating  current  flowing  around 
each.  That  such  a  motor  will  develop  little  or  no  torque  at 
starting  follows  from  the  statements  already  made.  i>.  Ken- 
nedy, in  The  Electrical  World,  Dec.  10,  1892,  page  372,  pub- 
lisiied  an  accovmt  of  an  induction  motor  with  a  similar  ar- 
rangement, and  the  results  reached  by  it  can  therefore  not 
be  favorable. 

The  assumption  that  the  lines  of  force  which  do  not  form 
a  rotary  field  have  a  hannful  influence  is  not  well  founded. 
If  the  motor  be  so  built  that  the  greatest  possible  number  of 
armature  windings  are  acted  upon  inductively  by  neighbor- 
ing fields  of  different  phase,  and  if  the  extended  outspreading 
of  the  periodic  fields  be  promoted,  the  greatest  attractive 
power  can  be  obtained. 

Under  the  supposition  that  no  rotary  field  is  present,  but 
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netic  field  in  certain  positions,  and  by  an  unfavorable  nu- 
merical proportion  of  teeth. 

In  Fig.  14,  for  instance,  the  field  and  the  armature  are  each 
provided  with  six  teeth.     In  the  given  position  of  these  pro- 


only  periodic,  or  local  fields,  the  amount  of  the  torque  gen- 
erated is  easily  ascertained  from  Fig.  15.  The  sine  curves, 
Ai,  Aj,  Aj,  M'ith  a  difference  of  phase  of  60  degrees,  are  to  rep- 
resent the  course  of  the  periodic  fields  of  the  primary  phases, 
I.,  II.  and  III.  The  E.  M.  F.  induced  in  the  secondary-  wind- 
ings is  a  maximum  when  the  intensity  of  the  field  considered 
passes  through  zero,  and  e^jual  to  zero  when  the  field  has 
reached  its  maximum  intensity.  The  current.  ;"„  induced 
in  the  armature  windings  by  the  field,  //...  is  consequently 
in  a  phase  differing  from  //,  by  90°  -\-  ^3.  The  course 
of  the  current /,  is  shown  in  Fig.  15.  A  torque  will  be 
created  by  the  alternating  actions  between  the  neighboring 
fields,  h^,  //j  and  the  current  L  This  torque  is  propor- 
tional to  the  product  of  the  maximum  values  of  /i^  A,  and/', 
and  the  cosine  of  the  angle  representing  the  difference  of 
phase  between  hi  and  i\,  and  //.  and  i\,  respectivelv, 

Therefore,  letting 

L  represent  the  ma.ximum  value  of/,, 

//j  represent  the  maximum  value  of  h^, 

H^  represent  the  maximum  value  of  A„ 
we  obtain  the  torques  '    , 
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and 


V,  /,  H,  /,  cos  ||-  -   <P,j 

y,  /,  y/.  /,  cos  1^  -f-  <^,J. 


and  as  //,  =  7/,,  the  sum  of  both  is  equal  to 
Vt  1-73  /,  ^i    A  cos  *r 

Now,  £•,  =  1.73  A  /«^4 

Therefore,  when  s,  is  the  number  of  thesecondary 
phases, 

D  =  -^E,  /.  cos  *,  (66) 

As  before,  the  torque  is  consequently  equal  to  the  energy 
induced  in  the  armature  divided  by  the  angular  velocity,  p,. 

If  highly  prominent  poles  are  avoided  in  a  multiphase 
motor,  and  if  the  creation  of  a  rotary  field  is  favored  in  every 
other  way,  th«;  periodic  fields  will  not  be  strongly  developed. 

Under  tiiis  supposition,  the  equations  for  the  torque  with 
rotating  armature  and  the  equation  for  the  performance  of 
the  motor  are  to  be  derived. 

(To  be  continued.) 


The  Th«or>   and  Design  of  the  Closed-Coil,  Constant-Current 

Dynamo III. 


UV   UKNk\    .S.    CAkMAkl. 

SIMILAR  scries  of  experiments, 
made  on  an  old  Gramme  machine 
of  3,000  or  4,000  watts  capacity,  built 
at  the  University  of  Michigan  in 
1876-1877,  gave  a  different  result. 
The  measurements  were  made  by 
simply  connecting  a  third  brush  to 
the  upper  brush  holder  and  measur- 
ing the  potential  difference  between 
it  and  the  main  brush  in  different 
parts  of  the  field.  The  actual  in- 
duction to  which  the  armature  wire 
is  subjected  in  different  parts  of  tiie 
ticld  and  at  the  same  distance  of  two 
commutator  bars  from  the  main  brush  is  thus  measured. 
The  following  table  contains  one  series  of  observations: 

p.  D.  between 
P.  D.  between  main  main  and 


// 


No. 

of 

Current  In 

observation. 

amperes. 

9.6 

9.S 

brushes. 
191 
170 
146 
127 
111 

77 

6S 

64 

47 


third  brush. 
4.9 
6.4 
6.6 
6.S 
6.6 
7.7 
7.8 
7.7 
7.4 


In  this  case  the  induction  increases  throughout  the  larger 
extent  of  the  movement  of  the  brusli.  But  in  this  maciune 
the  knee  of  the  characteristic  curve  is  reached  at  about  13 
amperes,  while  in  the  other  machine  it  is  found  at  7  am- 
peres. The  armature  reaction  in  this  older  machine,  when 
run  at  10  amperes,  is  relatively  less  than  in  the  other  one,  run 
with  the  same  current.  This  is  further  evident  from  the  fact 
that  with  the  old  Gramme  run  at  10  amperes  an  increase  in 
the  curreiit,  due  to  lessening  the  external  resistance,  is  al- 
ways accompanied  by  an  increase  in  the  1'.  IX  between  the 
main  and  the  third  brush;  while  with  the  to-light  Sperry  ma- 
chine and  others,  with  similarly  saturated  field,  an  increase  in 
the  current  when  the  brushes  arc  fixed  decreases  the  P.  D. 
hetwccti  the  main  and  the  extra  bnish.  The  reason  is  this: 
If  the  field  is  saturated,  but  not  the  armature,  an  increase  in 
the  current  docs  not  appreciably  increase  the  field,  but  it 
does  increase  the  armature  reaction,  and  so  cuts  down  the 
total  P.  I),  between  the  main  brushes,  as  well  as  between  one 


main  and  a  third  brush;  while  with  an  unsaturated  field  and 
a  magnetically  weaker  armature,  an  increment  of  the  main 
ciu^rent  produces  a  greater  increment  in  the  field  tlian  in 
the  annature  reaction.  With  the  same  old  Gramme  ma- 
chine run  at  about  18  amperes  an  increment  in  tlie  current 
produced  a  decrease  in  tlie  P.  D.,  both  between  tlie  main 
brushes  and  the  main  and  third  brush.  The  armature  reac- 
tion then  became  relatively  larger  than  the  increase  in  the 
field  magnetism.  Uut  tiiis  old  machine  exhibits  perfectly 
the  property  of  governing  by  rocking  forward  the  brushes 
on  a  diminishing  load,  with  no  more  sparking  in  one  posi- 
tion of  the  brushes  tlian  in  another. 

Hence,  it  is  clear  that  for  practically  sparkless  commuta- 
tion it  is  not  necessary  that  the  induction  near  but  under  the 
brush  shall  be  a  constant.  The  effective  means  by  which, 
with  constant  current,  the  brushes  can  be  set  in  any  plane 
round  the  commutator  cylinder  is  the  reactive  effect  of  tlie 
armature.  This  fact  is  brought  out  quite  clearly  by  plottmg 
the  integrated  potential  differences  between  the  upper  or 
positive  brush  and  tlie  third  movable  one  as  ordinates  to  a 
horizontal  line.  The  data  are  the  same  as  were  employed  to 
plot  the  first  curve  in  Fig.  i.  If  Fig.  2  is  examined  a  decided 
fattening  in  tlie  curve  will  be  found  at  180  degrees,  the  posi- 
tion of  the  negative  brush.  The  same  flattening  may  be  seen 
at  o  degrees.  All  curves  plotted  with  data  obtained  at  dif- 
ferent loads  show  the  same  diminution  or  stay  of  the  in- 
ductive process  near  the  poles  of  the  armature.  The  arma- 
ture at  these  points  paralyzes  the  field.  As  the  poles  of  the 
armature  move  round  they  sweep  away  the  lines  of  force  of 
the  field,  and  only  enough  remain  to  produce  an  E.  M.  F. 
competent  to  offset  the  E.  M.  F.  of  self-induction,  and,  in 
addition,  cause  the  newly  directed  current  to  grow  to  its 
normal  value  as  the  coil  passes  out  from  under  the  brush. 

This  reactive  power  of  the  armature  may  be  utilized  to 
effect  approximate  regulation  for  constant  current  without 
brush  shifting.  But  for  this  purpose  the  load  cannot  be  a 
maximum.  The  poles  of  the  armature  must  be  far  enough 
forward  to  produce  increase  of  magnetic  leakage.  As  an 
example  of  what  I  mean,  a  forty-light  machine  had  its  brushes 
locked  in  such  a  position  that  it  maintained  30  lights  with 
10  amperes  current.  Ten  lights  were  then  cut  off,  and  then 
ten  more,  with  but  small  increase  of  sparking,  and  the  am- 
meter showed  an  increase  of  current  from  10  to  12  amperes 
only.  A  change  of  two  amperes  is  within  limits  possible 
for  practical  lighting.  The  machine  was  then  completely 
short  circuited  by  placing  a  large  bar  of  iron  across  its  ter- 
minals without  dangerous  sparking.  This  means  that  the 
characteristic  of  the  machine  bevond  a  crown  of  the  curve 


FIG.    2, 

approached  a  vertical  line,  the  ideal  characteristic  of  an  auto- 
matic constant-current  dynamo. 

The  conditions  requisite  for  sparkless  comutation  of  a  con- 
stant-current machine  are  therefore  quite  clearly  defined. 
The  self-induction  of  the  short-circuited  coils  must  nearly 
balance  the  field  in  all  positions  of  the  brushes.  Both  Mr. 
Esson,  in  a  paper  before  the  British  Institute  of  Electrical 
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Engineers,*  and  Prof.  Ryan,  in  a  paper  before  the  American 
Institute  of  Electrical  Engineers, '•^•'  lay  down  the  condition 
that  the  brushes  must  be  kept  under  the. pole  faces  in  order 
not  to  enter  the  weakened  held  between  the  pole  corners. 
And  yet  1  have  seen  constant-current  machines  working  with 
the  brushes  beyond  the  extreme  tips  of  the  poles  with  no 
increase  of  sparking,  i  do  not  regard  this  condition  as  abso- 
lutely essential,  since  at  maximum  E.  M.  F.  the  brushes  may 
be  moved  through  a  considerable  angle  without  appreciable 
change  in  sparking. 

Prof.  Ryan  states  in  his  paper  above  referred  to  that  "  the 
magnetizing  force  impressed  by  the  field  ampere  turns  must 
be  uniform  at  all  points  between  the  pole  faces."  This  con- 
dition is  favorable  to  sparkless  conmiutation,  but  not  essen- 
tial. It  has  to  do  with  the  area  of  the  sparkless  position  of 
the  brushes  for  any  given  load.  If  the  field  is  fairly  uniform 
this  area  will  be  about  the  same  in  different  parts  of  the  polar 
faces;  if  the  field  is  far  from  uniform,  sparkless  commuta- 
tion may  yet  be  secured,  but  a  smaller  variation  in  the  cur- 
rent will  produce  more  sparking  than  when  the  field  is  uni- 
form; for  the  sparkless  area  on  either  side  of  the  brush  with 
a  given  external  resistance  is  then  much  reduced.  The  region 
controlled  by  the  armature  poles  is  much  more  limited  in 
extent  than  when  the  field  is  uniform. 

It  follows  that  the  single  magnet  type  of  field  is  not  suit- 
able for  a  constant-current  machine.  This  fact  was  remarked 
upon  by  Mr.  Esson.  For  a  two-pole  machine  the  double 
magnet  type  of  field  is  to  be  preferred.  If  then  the  iron  is 
reduced  at  the  back  opposite  the  middle  of  the  polar  sur- 
faces, and  the  poles  are  thickened  and  rounded  ofif  rather 
blunt  at  the  ends  to  prevent  saturation,  the  field  induction 
will  be  sufficiently  uniform  without  the  necessity  of  resort- 
ing to  the  chopping  away  process  applied  to  an  English 
single  magnet  machine,  described  in  Slingo  &  Brooker's 
"  Electrical  Engineering," 

Quoting  from  Prof.  Ryan,  "  The  air  gap  is  made  of  such  a 
depth  that  the  ampere  turns  required  to  set  up  the  mag- 
netization through  the  armature,  without  current,  and  for  the 
production  of  the  highest  E.  M.  F.  that  the  machine  will  be 
called  on  to  give,  shall  be  a  little  more  than  the  armature 
ampere  turns  when  it  furnishes  its  normal  current.  Then  as 
long  as  the  brushes  are  kept  under  the  pole  faces  the  non- 
sparking  point  will  be  wherever  the  brushes  are  placed. 
This  will  be  the  case  whether  the  armature  is  or  is  not 
saturated."  Again,  "  The  impressed  field  ampere  turns  are 
in  excess  of  the  armature  ampere  turns  by  that  amount 
which  is  just  sufficient  to  produce  a  weak  positive  field  that 
will  reverse  the  current  in  the  coil  when  its  terminal  bars  at 
the  commutator  pass  under  the  brush."  This  latter  statement 
appears  to  be  borne  out  by  the  data  given,  but  the  machine 
experimented  on  was  one  giving  a  maximum  of  only  35  volts 
and  22  amperes,  and  its  performance  can  scarcely  be  con- 
sidered a  sufficient  guide  for  the  design  of  machine  required 
to  furnish  several  thousand  volts  and  a  current  of  from  9.5 
to  10  amperes.  Again,  I  have  known  a  40-light  machine 
converted  into  a  50-light  without  any  change  in  the  field 
whatever.  The  armature  either  contained  more  iron  or  was 
wound  with  a  larger  number  of  turns  of  wire.  Both  methods 
have  been  followed  without  effect  on  the  sparking.  The  first 
method  leaves  the  armature  ampere  turns  the  same ;  the  sec- 
ond increases  them  25  per  cent.  If  the  relation  pointed  out 
by  Prof.  Ryan  holds  in  the  first  armature,  it  cannot  also  hold 
in  the  second,  with  such  a  meterial  increase  in  the  armature 
turns. 

Further,  if  this  relation  does  hold,  there  still  remains  un- 
answered the  question  of  relative  cross-section  of  iron  in 
armature  and  field.  Shall  the  core  of  the  armature  be  sat- 
urated or  not?     Mr.  Esson  says  that  17.000  lines  per  square 

*  London  "Electrician."  March  21,  1890. 
•*  Proceedings,  Vol.  "VIII.,  p.  465. 


centimetre  is  the  best  practice  in  England  for  constant  po- 
tential machines. 

I  know  of  one  constant-current  machine  in  which  the 
armature  core  is  forced  well  up  toward  the  highest  satura- 
tion obtainable  with  a  dynamo  machine.  It  is  able  to  pro- 
duce very  high  E.  M.  F.,  but  it  does  not  govern  sparklessly 
by  means  of  a  single  pair  of  brushes.  Two  other  types  of 
machines  of  which  I  have  data  work  with  11,000  Imes  per 
square  centimetre  in  the  armature.  In  both  of  these  re- 
cent changes  are  along  the  line  of  increasing  iron  and  de- 
creasing copper  in  the  armature.  I  have  explicitly  advised 
the  use  of  more  iron  in  the  armature  for  two  years.  One 
1  lanufacturer  recently  told  me  that  he  is  now  following  my 
advice  with  most  gratifying  results.  With  the  same  num- 
ber of  turns  on  the  armature  the  output  is  greatly  increased. 
To  what  extent  the  iron  in  the  armature  can  be  increased  is 
an  open  question.  It  has  now  been  carried  beyond  a  cross- 
section  equal  to  75  per  cent,  of  the  wrought  iron  in  the  field 
cores.  If  increased  cross-section  of  the  core  introduces 
sparking,  this  can  be  avoided  by  increasing  the  number  of 
bars  on  the  commutator,  so  as  to  decrease  the  self-induction 
in  the  section  under  the  short  circuit  by  the  brush.  Indeed, 
if  the  output  is  kept  the  same,  increase  of  iron  decreases  turns 
of  wire,  and  to  that  extent  decreases  self-induction.  In  a 
machine  with  two  pairs  of  brushes  the  effect  is  to  diminish 
the  angular  embrace  of  each  pair. 

It  is  interesting  to  compare  two  machines  of  almost  exactiy 
the  same  capacity,  but  differing  widely  in  relative  core  sec- 
tion and  armature  turns.  Let  the  two  machines  be  repre- 
sented by  A  and  B.  The  data  of  the  two  are  given  in  the 
following  table: 

Cross-  Lines 

Total       Revs,  per       Segments  in    Turns  per    Total      section  ot         per 
Machine    volts.  min.  commutator,    segment,    turns,  iron.  Sq.  in.  sq.  in. 

A 2,900  1,000  132  36  4.752  26.5   •         70,800 

B 2,800  875  J20  72  8,640  14.0  79,000 

The  maximum  number  of  lines  of  force  running  tlirough 
the  armature  of  the  A  machine  is  3,650,000;  of  the  B  ma- 
chine, 2,213,000.  The  two  machines  are  designed  for  the 
same  current  of  a  little  under  10  amperes.  The  ratio  of  the 
ampere  turns  on  the  armatures  of  the  two  is  nearly  inversely 
as  the  cross-section  of  their  iron  cores.  The  ampere  turns 
on  the  B  armature  are  82  per  cent,  greater  than  on  the  A 
armature.  It  is  not  probable  that  the  field  ampere  turns  on  B 
are  82  per  cent,  in  excess  of  those  on  A.  Unfortunately,  those 
particular  data  are  lacking,  but  the  magnetic  circuit  of  A  is 
quite  as  good  as  that  of  B.  It  does  not  appear  at  all 
probable,  therefore,  that  Prof.  Ryan's  rule  applies  to  both 
machines.  It  is  gratifying  to  our  national  pride  that  Ameri- 
can designers  have  successfully  carried  the  Gramme  ring 
constant-current  dynamo  to  an  output  far  beyond  what  some 
foreign  electricians,  with  more  theory  and  less  practice  in  this 
direction,  still  declare  to  be  impracticable,  ^^he  writer  of 
a  series  of  articles  now  running  in  the  London  "  Electrical 
Review"*  says:  "  Beyond  about  1,000  vohs  it  is  found,  in 
general,  to  be  impracticable  to  w^ork  1  closed-coil  armature; 
for  either  there  will  be  a  wasteful  lead,  or  there  will  be 
vicious  sparking  under  the  brushes,  or  the  current  will  flash 
from  strip  to  strip,  and  will  destroy  the  commutator."  *  *  * 
"  It  seems  more  than  probable  that  machines  of  this  kind 
will  not  stand  any  serious  alteration  of  load  if  worked  at  higher 
voltages,  owing  to  the  great  range  of  lead  which  would  be 
required,  and  the  consequent  sparking  and  flashing  over." 
Aeain  he  savs:  "There  is  of  necessitv  a  large  armature 
reaction  in  certain  forms  of  arc  light  machines ;  and  when  this 
is  the  case  the  brushes  would  require  to  be  shifted  right  into 
the  centre  of  the  pole  arc  before  sparking  would  cease,  if 
there  were  very  many  turns  on  each  section.  The  wasteful- 
ness of  this  practice  consists  in  the  large  number  of  back 
turns  and  cross  turns  which  it  involves."  But  in  the  face  of 
such  declarations  as  these  a  large  number  of  American  ma- 

*  "Electrical  Review,"  Aug.  25,  1893. 
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chines  are  now  running  at  an  output  of  9.6  amperes  and 
from  5,cxx)  to  10,000  volts.     A  very  considerable  numbei 
of  closed-coil  Gramme  rings  giving  5,000  volts  are  in  actual 
use  without  breakdown  and  without  any  of  the  fatal  draw 
Lacks  predicted  by  the  writer  quoted. 

The  design  of  closed-coil  Gramme  rings  for  high  poten- 
tial arc  lighting  has  thus  far  been  limited  to  the  two-pole 
type  of  field  magnet  This  involves  the  maintenance  of 
higher  speed  than  engineers  find  desirable.  The  conditions 
of  present  practice  and  the  requirements  for  the  immediate 
future  demand  a  new  departure  in  this  class  of  dynamo  de- 
sign. All  indications  point  toward  a  multipolar  machine  of 
about  50  kilowatts  cai)acity  and  slow  speed.  The  armature 
will  contain  a  liberal  amount  of  iron,  nmcli  larger  than  would 
be  found  desirable  for  constant  potential  machines.  Such 
a  dynamo  is  already  in  demand,  and  it  will  find  an  immediate 
field  for  the  lighting  of  large  cities. 


when  the  screws  are  home.  The  ends  of  the  wire  are  brought 
to  tlie  binding  posts  through  two  small  holes  bored  in  the 
wood. 

Magneto  bells  are  the  best  and,  in  the  end,  the  cheapest 
for  use  as  call  bells. 


Pennock'i   Misrepresentations. 


Mow   to   Make  a  Telephone. 


The  telephone  of  which  we  give  detail  sketches  is  simple 
tt/  make,  and  will  give  excellent  results  on  lines  up  to  5  or  10 
miles  in  length,  when  used  both  as  a  receiver  and  transmitter. 
If  used  in  connection  v^ith  a  transmitter,  it  will  answer  for  any 
length  of  line.  If  the  line  is  to  be  constructed  in  close 
proximity  to  electric  railway  or  light  wires,  it  should  be  made 
a  metallic  circuit,  but  elsewhere  a  grounded  circuit  will  an- 
swer just  as  well. 

Tlic  materials  recjuired  for  a  set  consisting  of  two  tele- 
phones, one  for  each  end  of  the  line,  are  as  follows:  One- 
ounce  No.  36  silk  covered  magnet  wire;  two  horseshoe  mag- 
nets, 4-inch;  two  flat-head  stove  bolts,  1-4  inch  diam.  and 
I  1-2  to  2  inches  long;  a  piece  of  photogra])hcr's  tintype  large 
enough  to  cut  from  it  twv)  round  diaphragms  2  1-2  inches  in 
diameter;  four  small  wood  screw  l)inding  posts;  twelve  flat- 
head  brass  screws  3-4  inch  long.  Use  well-seasoned  ma- 
hogany, or  any  hard  wood,  about  7-8  t(i  i  inch  thick  for  the 
main  case  and  for  the  cover  that  1-4  or  3-8  inch  in  thickness 
is  best.     The  pieces  of  wood  should  hv  larger  than  the  di- 


Jo  the  Ediior  uj  The  Electrical  World  : 

Sir — My  attention  has  been  called  to  a  circular  issued 
by  George  H.  Pennock,  in  which  my  name  is  unwarrantabh 
used,  and  which,  to  say  the  least,  is  misleading.  To  a  casual 
obser\'er  this  circular  would  appear  to  be  a  report  of  an  ex- 
haustive test  of  the  Pennock  system  of  nmltiplying  power 
by  a  "  volt  distributor,"  and  assumes  that  I  would  be  re- 
sponsible for  the  statements  and  figures  contained  therein. 

A  more  careful  perusal  of  the  subject,  however,  would  re 
veal  to  the  experienced  engineer  the  real  object  of  the 
author  (to  mislead),  so  there  is  little  need  of  warning  for  those 
posted  in  such  matters;  but,  for  the  benefit  of  laymen  and 
would-be  investors  in  electrical  enterprises,  allow  me  to  say. 
through  the  columns  of  your  paper,  that  I  have  never  made 
a  detailed  report  of  the  Pennock  system  for  any  one. 

At  the  solicitation  of  a  client  T  called  at  .Mr.  Pennock's 
laboratory  to  investigate  the  workings  of  the  machine,  .\fter 
listening  to  Mr.  Pennock's  explanation  of  and  claims  for  his 
crude  apparatus,  and  taking  several  readings  of  the  current 
output  of  his  battery  while  doing  various  kinds  of  work,  I 
was  unable  to  report  a  multiplication,  or  saving  of  power,  to 
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Uicnsions  given,  and  if  marke«l  and  bored  before  sawing  to 
the  size  desired,  there  will  be  less  likelih<tod  of  s|)litting. 

I'ig.  I  is  drawn  ftill  size,  from  which  the  dimensions  for 
the  holes  in  the  wood  can  be  <»btained.  The  i^x  inch  space 
under  the  diaphragm,  Z',  can  be  bored  with  an  extension 
bit  or  marked  out  with  a  compass  and  cut  out  with  a  chisel. 
The  inch  hole  slumld  be  bored  with  a  bit  which  has  no  lip 
in  Older  to  leave  strength  suflicient  for  countersinking  the 
head  of  the  stove  lx)lts.  The  depression  in  the  li<l  nee<l  not 
be  as  deep  as  shown,  but  merely  enough  to  clear  the  dia- 
phragm. The  stove  bolt  shouhl  be  ctit  t<i  a  length  a  little 
longer  than  mvess;iry  an<l  then  carefully  filed  and  fittol  by 
trial  so  tliat  when  in  place  it  will  ju<t  clear  the  <'•  •••'"agm. 

For  the  wire  a  sp«x»l  sln>uld  be  made  of  cai  I  to  fit 

the  bolt  and  central  hole  neatly  ;  the  spool  with  wire,  E, 
is  wrongly  sha<lcd  in  the  cut. 

The  magnet  is  held  in  place,  with  one  pole  over  the  bolt 
head,  bv  a  piece  of  wood,  as  shown  in  Fig.  2  (half-sizc\  the 
part  lictween  the  legs  of  the  magnet  inst  clearing  the  bottc^m 
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any  extent  whatever  by  the  use  of  the  *  volt  distributor," 
much  less  to  verify  Mr.  Pennock's  large  claims  to  economy. 

Before  seeing  .\lr.  Pennock's  apparatus.  I  suggested  to  my 
client  that  the  electricians  of  the  country  comlenmeil  it  as  a 
fraud,  though  I  visited  the  exhibit  in  Boston  with  a  fixed 
dtterminati<m  to  give  due  credit  to  any  point  of  merit  1 
might  be  able  to  discover. 

.\Iy  search  f<»r  merit  was  fruitless,  but  a  careiul  survey  of 
the  exhibit  and  «»f  the  methods  employed  by  Mr.  Pennock 
and  his  satellites  co  ifirme«l  the  report  I  had  heard  of  this 
system  in  other  localities. 

A  httngrier  set  of  parasites  is  seldom  seen,  seeking  as 
their  prey  anv  one  with  money.  The  bunco  steerer's  voca- 
tion seems  mild  when  compared  with  this. 

In  the  circular  referred  to  Mr.  Pennock  has  arbitrarily  as- 
su?ned  conditions  and  figures  to  suit  his  owni  convenience, 
but  the  facts  in  the  case  do  not  warrant  a  single  conclusion 
in  this  tnily  wonderful  document. 

Vow   York"    Foh     V,     l<t'J4  C     S     VAN    NUIS 


February  lo,  1894. 
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COAIPILED  FROM  THE 
PRINCIPAIi  FOREIGN 
(.Note.— Owing  to  a  delay  in  the  transatlantic  mails,  most  of  the 
foreign  journals    were   not   received  in   time   to   be   abstracted   for 
this  issue. — C.   H.) 

EL.ECTRO-PHYSICS. 
Dimensions  of  the  Absolute  Temperature. — In  an  article  in 
'■  La  Lum.  Elec,"  Jan.  13,  Mr.  Abraham  states  that  the  quan- 
tity of  electricity  is  proportional  to  and  has  the  same  dimeii- 
bions  as  the  ratio  of  the  pressure  of  a  gas  multiplied  by  itb 
volume  and  divided  by  the  absolute  temperature;  by  equat- 
ing these  and  finding  the  value  of  the  absolute  temperature 
he  concludes  that  the  latter  has  the  same  dimensions  as  an 
electrical  potential.  He  quotes  from  an  adverse  criticism  of 
Air.  Ostwald,  who  claims  that  this  result  is  absurd,  on  the 
ground  that  two  magnitudes  which  are  proportional  do  not 
necessarily  have  the  same  dimensions;  to  this  criticism  Mr. 
Abraham  replies  at  some  length.  (In  the  Digest,  July  22, 
Aug.  19  and  Dec.  2,  references  and  abstracts  of  other  articles 
on  this  subject  will  be  found.) 

Electrostatic  Charge  at  a  Distance.  —  "La  Lum.  Elec."  and 
"  L'Elec,"  Jan.  13,  reprint  in  abstract  a  Physical  Society 
paper  by  Mr.  Hurmuzescu.  If  the  knobs  of  an  electrostatic 
machine  be  separated  to  a  distance  greater  than  the  greatest 
sparking  distance,  and  if  one  of  them  is  replaced  by  a  point, 
a  gold  leaf  electroscope  placed  at  one  or  two  metres  distant 
will  show  electrification;  if  the  machine  is  then  stopped  and 
short  circuited,  the  electrification  of  the  electroscope  will 
continue  to  show  a  charge,  which  will  have  the  same  sign  as 
that  of  the  point;  if  the  point  is  negative  this  action  will  be 
greater;  the  transference,  he  says,  is  due  to  the  convection 
by  the  molecules  of  air;  if  the  knob  of  the  electroscope  is  en- 
closed by  an  insulator  and  the  rest  of  the  apparatus  enclosed 
in  a  metallic  cage,  this  transference  will  no  longer  take  place. 

A  Fundamental  Error  in  Maxwell's  Treatise. — The  "Elek. 
Anz.,"  Jan.  14,  publishes  a  paper  by  Mr.  Schwartze,  who  has 
for  some  time  been  a  contributor  of  mathematical  articles 
in  this  journal;  he  claims  to  show  that  there  is  an  error  in 
Maxwell's  treatise,  which  forms  the  foundation  of  many  of 
his  deductions;  Laplace's  formula,  which,  he  says,  is  intended 
to  express  the  relation  between  magnetism  and  electricity,  is 
entirely  incorrect;  at  present,  he  says,  electricity  is  no  longer 
considered  as  being  matter,  but  is  a  form  of  energy;  Max- 
well's error,  he  states,  lies  in  the  fact  that  he  places  as 
equivalent  the  unit  of  the  so-called  dynamic  magnetism 
quantity  (magnetismusmenge)  and  the  "  so-called  static  elec- 
tric quantity  of  the  motive  or  electromotive  force  " ;  besidt^s 
this,  he  claims  that  Maxwell  overlooks  entirely  that  mag- 
netism is  only  the  action  of  surfaces;  in  his  opinion  an  iso- 
lated magnet  pole  is  "  scientific  nonsense." 

Atmospheric  Electricity  on  the  Eiffel  Tower.  — "Vlnd. 
Elec,"  Jan.  10,  reprints  an  Academy  paper  describing  briefiy 
observations  made  on  the  Eififel  tower;  the  mean  was  about 
3,000  volts,  while  frequently  it  was  above  10,000;  a  diagram 
is  given  of  the  diurnal  variation  for  a  certain  day  observed 
on  the  tower  and  in  the  observatory  in  Paris;  it  shows  that 
the  variations  become  simpler  the  greater  the  height;  the 
minimum  in  the  morning  occurred  at  exactly  the  same 
hour,  while  the  maximum  in  the  evening  was  reached  about 
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oi.c  hour  sooner  on  the  tower.  In  order  to  be  able  lo  use 
a  quadrant  electrometer  for  measuring  these  high  potentials 
without  sacrificing  sensitiveness,  a  number  of  small  con- 
densers, well  insulated,  are  connected  in  cascade;  by  varying 
their  number  the  potential  at  the  electrometer  may  be  made 
any  desired  fraction  of  the  whole. 

Atmospheric  Electricity.  —  "La  Lum.  Llec,"  Jan.  13,  refers 
briefly  to  Mr.  Lechner's  observations  regarding  the  St. 
Elmo  fires,  the  object  of  which  was  to  observe  the  sign  of 
the  electricity ;  it  was  found  variable,  especially  during  storms, 
but  in  general  it  is  more  often  negative  in  winter  than  in 
summer;  when  the  snow  is  in  large  flakes  it  is  positive,  while 
when  in  small  flakes  it  is  negative. 

Dielectric  Constants  of  Biaxial  Crystals. — The  article  by 
Mr.  Borel  is  continued  in  "  La  Lum.  Elec,"  Jan.  13;  he  dis- 
cusses the  measurements  of  the  constants  by  Boltzmann's 
method  of  attraction. 

MAGNETISM. 

Forces  Acting  on  Bodies  in  Magnetic  Fields.  —  "La  Lum. 
Elec,"  Jan.  13,  reprints  a  mathematical  paper  by  Air.  \"aschy 
on  the  calculation  of  the  forces  to  which  bodies  are  sub- 
jected in  the  electromagnetic  or  magnetic  fields. 

DYNAMOS   AND   MOTORS. 

Experiments  with  Brown  Non- Synchronous  Motors. — Thc 
same  article  which  was  abstracted  in  the  Digest  Jan.  20  is 
published  also  in  "  La  Lum.  Elec,"  Jan.  13,  in  which  is  given 
in  addition  a  diagram  showing  the  complete  connections  of 
the  motor  and  the  starting  devices. 

Irregularities  in  the  Action  of  Dynamos. — The  article  in 
"  L'Elec."  is  continued  in  the  issue  of  Jan.  13. 

ARC  AND  INCANDESCENT  LIGHTS. 

Alternating  Arc  With  and  Without  Reflector. — In  'Llnd. 
Elec,"  Jan.  10,  a  set  of  curves  is  given  for  an  alternating  arc 
lamp,  with  and  without  a  reflector;  the  reflector  is  horizontal 
and  placed  immediately  above  the  arc;  the  maxima  were  550 
c.  p.  without  and  912  with  reflector;  the  mean  spherical 
illumination  was  275  c  p.  without  reflector,  wlnle  the  mean 
hemispherical  illumination  was  498  c  p.  with  reflector. 

Fredeureau  Diffusers. — The  article  in  "L'Elec.''  by  Mr. 
Haubtmann  is  continued  in  the  issue  of  Jan.  13,  and  is  de- 
voted entirely  to  a  discussion  of  the  optical  principles. 

Electric  Lighting  in  1803. — The  "Zeitfuer  Elek.,"  Jan.  15, 
quotes  from  a  German  newspaper  dated  Jan.  3,  1803,  men- 
tioning that  a  locksmith  named  Probst  had  generated  electric 
light  sufficient  to  illuminate  a  whole  room;  the  description 
is  vague,  but  the  light  appears  to  have  been  generated  by 
sparks,  or  some  form  of  high-tension  electric  discharge. 

ELECTRIC  RAILWAYS. 

Locomotion  in  London. — INIr.  Graft"  Baker  in  London 
■'Lightning,"  Jan.  11,  advocates  the  construction  of  over- 
head electric  railways  on  single  columns,  running  through 
the  vacant  spaces  at  the  backs  of  buildings,  between  two 
parallel  streets  on  which  the  buildings  face:  he  advocates 
single  lines,  preferably  in  the  form  of  a  loop,  entering  the 
citv  bv  one  route  and  leaving  bv  another;  the  arches  where 
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the  line  crosses  the  street  could  be  nuule  quite  ornamental, 
as  these  will  be  the  only  places  where  the  line  will  be  visible; 
the  cost  of  such  railways,  he  claims,  would  be  far  lower  tliaii 
tlial  for  any  other  means  of  locomotion;  as  an  altemauve,  iie 
suggests  a  system  of  hgiit  railways  running  below  the  sur- 
face of  the  ground  in  an  open  cut,  lo  feet  wide  and  lO  leet 
deep,  running  like  the  other  between  tlie  backs  of  buildings. 

A  New  System  of  Eltctnc  Tr actio n. — According  to  the 
"Zeit.  fuer  lilek.,"  Jan.  13,  certain  hrnis  are  about  to  intro- 
duce a  new  system,  in  which  the  cars  are  hung  on  the  tracks 
which  convey  the  current;  the  hrbt  road  to  be  constructed  is 
one  from  iiarmen  to  Llbcrield  across  a  river. 

Cost  0/ Traction. — "La  Lum.  tlec.,"Jun.  13,  gives  a  few 
figures  regarding  tlie  cost  of  traction;  for  horse  traction  in 
I'aris  and  Iraiikiort,  about  ly  cents  per  car  mile;  several 
other  horse  lines  in  Paris,  about  lO  cents;  for  locomotives 
without  boilers,  J4.5  cents;  for  horse  lines  in  Rouen,  i}^ 
cents;  for  compressed  air  at  Nantes,  11  cents;  and  for  electric 
traction  at  Irankfort,  9.6  cents. 

CiiNTKAL  STATIONS,  I'LANTS.  SYSTEMS  AND  APPLIANCES. 

Alternators  in  Parallel  Driven  by  Gas  Engines. — Mr.  Kou.< 
in  ■'  L'lnd.  Elec.,'  Jan.  10,  discusses  the  question  of  driving 
dynamos  by  means  of  gas  engines,  staling  that  when  allerna- 
t<»rs  in  parallel  are  used  it  would  not  be  satisfactory  if  they 
are  run  independently;  in  such  cases  they  should  be  coupled 
with  each  other  rigidly,  and  in  case  an  additional  machine  is 
added  to  the  staticjn  at  a  future  time,  one  should  be  careful 
to  see  that  it  is  a  machine  of  the  same  type. 

(Jas  Engines  in  Electric  Lighting  Stations.  —  "La  Luni. 
Elcc,"  Jan.  i^,  publishes  the  hrst  part  of  an  article  by  Mr. 
liourciuin,  in  which  he  discusses  at  some  length  the  subject 
of  gas  engines,  incandescent  lights,  the  combination  of  the 
two,  and  gas  lights;  it  appears  to  be  based  on  papers  already 
menti(jned  in  the  Digest,  (Jet.  14  (lloest)  and  28.  The 
costs  undtr  various  conditions  are  worked  out,  based  ap- 
parently on  prices  in  Paris. 

Gas  Engine  7cst.—  "Lii  Lmu.  Klec,"  Jan.  ij,  publishes 
a  test  by  Mr.  Witz  of  a  Crossley  gas  engine  in  an  electric 
lighting  installation. 

Cologne  and  Amsterdam.  —  "L'lnd.  Elec,  '  Jan.  10,  gives 
.'in  ilhisi rated  description  of  these  two  stations. 

WIHKH,    WIUI.N'a    AND    CONDUITS. 

increasing  the  Safety  0/ Iligh-Tenston  Alternating  Currents. 
—The  "  iJul.  de  la  Soc.  Int"  for  December  publishes  in  full 
a  paper  by  .Mr.  Claude,  read  before  that  society,  on  his 
method,  which  consists  cs.sentially  in  connecting  a  self-induc- 
tion bclweiii  the  cable  and  the  ground;  the  method  was  de- 
scribed in  the  Digest  Dec.  lO  and  23;  in  the  present  paper 
it  is  described  more  fully  than  in  tlie  previous  publications. 
In  the  discussion  which  followed  Mr.  Arnoux  said  that  it 
was  not  certain  that  this  would  reduce  the  current  sufficiently 
to  make  it  safe,  and  that  nothing  less  than  a  practical  lest 
would  determine  this;  with  the  usual  alternating  currents,  he 
i>elieves  that  <langer  ceases  when  the  current  through  the 
body  i.s  below  about  o.oi  ampere;  in  his  reply  Mr.  Claude 
claims  that  even  though  it  has  not  l)ccn  proved  by  an  actual 
test  that  this  device  is  suftieient.  yet  there  is  no  need  to  prove 
that  the  danger  is  at  lea.st  lessoned  thereby. 

Im/tcdante  0/  Aerial  Lines.  —  ■•LInd.  Klec."  Jan.  10,  con- 
tains an  article  on  this  subject  by  E.  }l.,  based  on  the  paper 
by  Mr.  Kennelly  on  "Impedance"  (transactions  of  A.  I. 
E.  Iv.  ;\pril.  iS<)V  reprinted  in  abstract  in  'Hie  Electrical 
World  Mav  (>).  in  which  tlie  impedance  factors  arc  given; 
that  is,  the  factors  by  which  the  rcsistano^  ^^^\^<\  be  multi- 
plied to  give  the  inipc<lanccs  or  apparent  tees;  in  the 
present  article  the  factors  for  a  frequency  of  loo  are  repro- 
(hiced.  and  the  foIIt»wing  rule  is  given  for  dc<lucing  from 
tiiese  the  factors  for  any  other  frequency:  Square  the  itn- 


pedance  factor,  subtract  <nie,  multiply  by  tlie  square  of  the 
new  frequency,  divide  by  10,000,  add  one,  extract  the  square 
root;  the  result  will  then  be  tlie  new  impedance  factor. 

Fireproof  Insulation. — In  the  "Zeit  fuer  tlek.,"  Jan.  15, 
the  following  riexible  cement,  invented  by  .Mr.  bnedekor,  is 
given;  it  is  used  for  painting  wires  and  is  said  to  be  a  fire- 
proof inaulaior;  the  proportions  by  weight  are  about  as 
follows;  Forty  magnesia,  28  tallow,  15  pulverized  asbestos, 
30  liquid  glue,  15  glycerine  and  1-4  chromate  of  soda  or 
potassium;  to  tliis  may  be  added  an  additional  1-4  of  lamp- 
black if  it  is  desired  to  make  it  black. 

Conduits.  —  "La  Lum.  Elec,"  Jan.  13,  describes  and 
illustrates  the  molds  for  the  manulacture  of  the  Crumpton 
and  Chambers  multitubular  conduits. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Accumulators  in  Telegraphy. — According  to  an  abstract 
from  ■'  Ann.  Teleg.'"  in  the  "  UuL  de  la  Soc.  int.,"  the  French 
Telegraph  Department  has  decided,  alter  a  long  scries  of  ex- 
periments, to  adopt  accumulators  almost  exclusively  for  the 
central  station  at  Fans;  the  auxiliary  apparatus  is  described 
very  briefly. 

ELECTRO-CHEMISTRY. 

Purification  of  Sewage.  —  "Cosmos,"  Jan.  20,  publishes 
part  of  a  report  of  a  commission  appointed  to  examine  the 
ilermite  process  at  Havre;  the  report  is  unfavorable;  it  is 
claimed  that  the  action  is  not  sufhciently  rapid  for  completely 
sterilizing  the  materials  before  they  are  discharged  mto  tlie 
river,  and  therefore  does  not  furnish  sutticieiit  guarantee 
for  prompt  disinfection;  it  shares  with  other  chemicals  tlie 
property  of  deodorizing  the  material,  in  which  respect  it  lias 
a  certain  utility. 

Copper  Baths. — Dr.  Langbein  in  the  "Zeit.  feur  Elek. ,' 
Jan.  15,  states  that  in  dissolving  the  copper  sulphate  in 
cyanide  of  potassium,  ii  sulphates  and  ammonium,  potassium 
or  sodium  hydrate  be  added,  it  will  prevent  the  cyanogen 
from  escaping;  he  has  found  that  in  that  case  not  a  trace  of 
cyanogen  escapes;  such  baths  give  very  den^e,  strong  and 
hard  deposits. 

Combination  of  Phenol  and  Iodine. — .\ccording  to  the 
"  Zeit  fuer  Elek.,"  Jan.  15,  a  German  chemical  tinn  pro- 
duces the  combination  by  electrolyzing  an  alkaline  solution 
of  phenol  mixed  with  iodide  of  potassium;  in  this  way  the 
drug  aristol  may  be  produced  at  the  positive  electrode, 

Libbey  Battery. — From  a  short  illustrated  description  in 
"  La  Lum.  Elec,"  Jan.  13,  this  consists  of  a  disc  of  zinc  and 
one  of  copper,  separated  by  a  sponge  in  the  form  of  a  disc, 
tlie  whole  being  held  together  by  means  of  a  bolt  ami  an 
envelope  of  porcelain,  having  a  hole  for  the  introduction  <»f 
the  li(iuid. 

J'hcryc  &f  (Jblasscr  Accumulator.  ,\  short  illustrated 
description  is  given  in  "  La  Lum.  Elec,"  Jan.  13.  It  con- 
sists essentially  of  the  usual  plate  enclosed  in  a  perforated 
envelope  of  celluloid. 

MISCELLANEOUS. 

Electric  Wcldi'tg  in  /J'j/.— In  an  article  by  Mr.  Andreoli 
in  "  Li  Lum.  Elcc,"  Jan.  13,  after  a  brief  reference  to  gal- 
vano-plastic  soldering  in  1850,  he  <pioles  at  some  length  from 
a  French  patent  «tf  Derode,  No.  13.716,  date«l  1851,  which 
<lescribes  a  method  of  welding  in  which  electricity  is  applied 
in  addition  t«)  the  heat  of  a  furnace;  Derode  shows  the  ad- 
vantages of  using  electricity  and  ascribes  its  action  lo  its 
heating  clTect,  its  chemical  etTect  and  to  its  magnetic  efTect; 
regarrling  the  latter  effect,  he  believes  that  the  magnetic  at- 
traction sc|>arates  the  ir«Mi  from  the  carbon,  thus  increasing 
the  case  of  imion  of  the  iron;  the  current  is  applied  in  the 
ft)rm  of  "shocks"  in  rapid  succession;  to  show  its  effect,  he 
heated  some  pieces  of  cast  iron  in  a  furnace  and  found  that 
by  applying  an  electric  current  they  were  immediately  lique- 
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fied;  he  also  found  lliat  there  was  less  oxidation;  he  claims 
to  have  welded  pieces  of  cast  iron,  which,  on  being  afterward 
fractured,  did  not  break  at  the  joint;  he  also  welded  steel  to 
iron  for  tools  like  picks;  he  also  covered  cast  iron  with  lead. 
In  applying  the  process  to  soldering,  he  finds  that  the  solder 
is  more  easily  melted  and  combines  with  the  metals  better 
when  a  current  is  used.  Mr.  Andreoli  claims  that  Derode 
should,  therefore,  be  given  the  credit  of  the  origination  of 
electric  welding.  He  also  describes  experiments  of  Napier, 
made  in  1844,  in  which  the  electric  current  was  applied  to 
electro-metallurgical  processes,  showing  that  the  action  may 
be  hastened  by  the  aid  of  a  current. 

Lightning  and  Trees.— ''I^YXqz.,"  ]7xx\.  13,  publishes  from 
another  paper  the  results  of  experiments  made  by  Mr.  Dimi- 
trie,  in  w^hich  he  subjected  different  pieces  of  wood  to  the 
sparks  from  a  Holtz  machine  and  found  that  they  conducted 
quite  differently;  oak  was  easily  pierced,  while  beech  was 
quite  resisting;  the  richness  in  water  did  not  seem  to  have 
any  influence,  while  the  amount  of  oil  contained  was  of  great 
importance;  woods  containing  starch  and  but  little  oil,  like 
the  oak  and  poplar,  have  much  less  resistance  than  those 
containing  oil,  like  the  beech ;  pine  contains  oil  in  the  winter, 
but  is  very  poor  in  oil  in  the  summer,  when  it  resists  only  as 
much  as  the  oak;  by  extracting  the  oil  with  ether,  the  woods 
are  as  easily  pierced  as  those  containing  starch;  those  con- 
taining starch  are  less  easily  pierced  when  living  than  when 
dead;  the  bark  and  the  foliage  in  all  the  trees  are  poor  con- 
ductors. The  conclusions  are  in  accordance  with  observa- 
tions, as  in  a  certain  case  159  oaks  were  struck  by  lightning 
as  against  21  beech  and  59  pine  trees;  the  danger  of  being 
struck  as  compared  v\^ith  beech  is  5  for  Norway  pine,  33  for 
pine  and  48  for  oak. 

Ozone. — According  to  abstracts  in  "La  Lum.  Elec," 
Jan.  6,  of  articles  from  "  Rev.  Scien."  and  "  Ann.  de  L'Int. 
Pasteur,"  Nov.  25,  antiseptic  action  of  ozone  ceases  when 
the  volume  of  ozone  falls  below  o.i  per  100  of  air;  in  a 
vessel  containing  0.5  mgr.  per  litre,  which  mixture  has 
a  strong  odor  and  can  be  breathed  only  with  difficulty,  cul- 
tures of  microbes  were  not  affected,  while  milk  and  fruits 
putrefied  as  easily  as  in  the  air;  it  is  stated  that  it  loses  its 
disinfecting  property  if  the  proportions  are  less  than  0.05 
per  100  in  volume,  which  prevents  it  from  being  used  in 
dwellings,  as  the  air  cannot  be  breathed  if  the  proportion 
is  greater,  1 

Lessons  from  the  World's  Fair. — In  an  editorial  on  this 
subject  the  Lond.  "  Elec.  Rev.,"  Jan.  12,  refers  to  the  Fair, 
using  the  words  "  big  "  and  "  biggest "  very  freely,  and  stat- 
ing that  "  only  in  one  thing  it  was  not  big,  and  that  was  as 
an  exhibition  of  the  science  and  art  of  electricity  and  elec- 
trical engineering,  from  a  European  point  of  view";  but  this, 
it  says,  does  not  refer  to  Americans,  for  whom  "this  show 
has,  for  the  first  time,  brought  the  advanced  state  of  electric 
lighting  and  electric  power  before  the  notice  of  thousands, 
who,  prior  to  their  visit,  had  only  dim  notions  of  the  various 
developments"  (!);  "from  the  European  point  of  view,  the 
electrical  exhibits  were  of  little  or  no  interest,  and  therefore 
as  an  exhibition  we  consider  it  was  a  failure." 

Graphics. — In  "Lightning,"  Jan.  11,  Mr.  Harrison  gives 
the  first  part  of  an  article  intended  to  assist  those  who  are 
discouraged  by  imaginary  difficulties  from  reading  very 
simple  papers  on  electrical  engineering;  the  idea  is  not  to 
teach  graphics  but  to  teach  one  how  to  read  graphics. 

Electric  Lajiguage.  —  "L'Ind.  Elec,"  Jan.  10,  contains  an 
article  by  i\Tr.  Picou  under  this  heading,  in  which  he  points 
out  the  importance  of  using  correct  expressions  regarding 
electrical  subjects,  in  legal  and  other  like  documents. 

National  Laboratories. — Mr.  Guilbert  in  "L'Ind.  Elec," 
Jan.  10,  discusses  the  subject  of  national  laboratories  for  re- 
searches. 


The   De  Laval    Steam  Turbine. 


ihe  steam  turbine  ue  illustrate,  of  which  Wiley  &  Phelps, 
1,422  iM(Jiiadnr;ck  iJuilding,  Chicago,  arc  agents,  is  in  prin- 
ciple similar  to  the  well-known  axial  jet  turbine  for  water, 
being  so  arranged  that  the  steam  has  acquired  the  same  pres- 
sure as  the  surrounfling  atnif^sphere  before  reaching  the  tur- 
bine wheel.  The  steam  then  passes  between  the  blades  of  the 
turbine  at  a  constant  relative  velocity  and  in  a  clear  jet,  with- 
out any  disposition  to  further  change  its  pressure  or  specific 
gravity.  Consequently  the  movement  of  steam  in  the  tur- 
bine is  according  to  the  same  laws  as  for  water,  and  the 
blades  of  the  turbine  can  therefore  be  constructed  in  the 
same  manner  as  if  designed  for  water.  The  expansion  of 
steam  takes  place  in  the  nozzle,  and  is  caused  simply  by  mak- 


COMBINED    STEAM    TURBINE    AND    DYXAMO. 

ing  its  sides  diverging.  As  the  steam  passes  through  this 
cliannel  its  specific  voliune  is  increased  in  a  greater  propor- 
tion than  the  cross-section  of  the  channel,  and  for  this  cause 
its  velocity  is  increased,  and  also  its  momentum,  till  die  end 
of  the  expansion  at  the  labt  sectional  area  of  the  nozzle.  A 
pressure  of  seventy-five  pounds  and  expansion  to  an  absolute 
pressure  of  one  atmosphere  give  a  final  velocity  of  about 
2,625  feet  per  second.  The  momentum  being  as  the  square 
of  the  velocity,  it  is  evident  that  although  the  density  of  the 
steam  is  small,  the  impact  will  be  considerable  at  tiie  enor- 
mous velocities  winch  are  obtained. 

Since  expansion  is  complete,  it  is  evident  that  all  necessity 
of  tightening  against  steam  pressure  ceases  at  the  end  of  the 
nozzle.  And  since  live  steam  docs  not  come  in  contact  with 
any  of  the  working  parts  of  the  turbine,  the  machine  operates 
equally  as  well  vvith  superheated  as  with  saturated  steam, 
thus  furnishing  an  opportunity  for  economizing  heat  which 
is  impossible  in  ordinary  steam  engines  on  account  of  the 
sensitiveness  of  the  packing  boxes  to  temperature. 

The  most  characteristic  fcatrre  of  the  De  Laval  steam  tur- 
bine is  perhaps  its  great  speed,  the  velocity  of  peiiphery  in 
the  5  h.  p.  being  574  feet  per  second.  De  Laval  has  suc- 
ceeded ill  solving  the  problem  introiluced  by  this  high  speed 
by  pn>viding  the  turbine  with  a  fiexil)le  shaft.  This  yielding 
shaft  allov>s  the  turbine  at  the  high  rate  of  speed  to  :;djust 
itself  ana  revolve  around  its  true  centre  of  gravity. 

With  such  high  speeds  great  power  can  be  obtained  froui 
snirdl  apparatus.  The  20-h.  p.  turbine  is  only  6  1-2  .nches  in 
diameter,  5-8  inch  thick  and  mounted  on  a  shaft  which  is  less 
than  1-2  inch  in  diameter.  The  shaft  is  Ions:  and  the  bear- 
ings  on  each  side  of  the  wheel  are  far  apart,  besides  which 
th.e  shaft  is  reduced  in  diameter  between  the  wheel  and  tl.e 
bearings  to  give  flexibility.  In  the  gearing  box  the  speed 
is  reduced  from  30.000  revolutions  to  3.000  by  means  of  a 
driver  on  the  turbine  shafts,  which  sets  in  motion  a  CDg 
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wheel  of  ten  times  its  own  diameter.  These  gearincrs  are 
provided  with  spiral  cogs,  carefully  cut  and  placed  at  an 
angle  c»f  about  45  degrees.  On  account  of  the  high  velocity, 
all  tensions  caused  by  the  transmission  of  pov.er  are  very 
slight.  Consequently  the  cogs  can  be  quite  small,  which  is 
one  of  the.  conditirjns  for  even  running  of  the  gearing.  The 
governor  is  attached  to  the  inner  end  of  the  shaft  of  the  large 
cog  wheel,  and  is  of  new  and  original  construction.  The 
frame  is  provided  with  a  slightly  conical  pin,  by  means  of 


power  house  is  93  feet  in  width  and  120  feet  in  length;  the 
engine  room,  which  we  illustrate,  is  47  feet  in  width,  the 
boiler  house,  which  is  alongside,  being  '/^  feet  wide.  The 
whole  floor  space  of  the  engine  room  is  controlled  by  a 
traveling  crane  which  allows  all  the  machinery  to  be  easily 
placed  or  moved  from  one  part  of  the  building  to  another,  or, 
in  case  of  repairs,  allows  the  parts  to  be  handled  quickly  and 
economically. 

The  frame  work  of  the  building  is  entirely  of  steel,  the 
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which  the  governor  is  held  in  a  corresponding  hole  in  the 
shaft.  The  segment  weights  or  wings  are  movable  on  edges, 
thus  with  the  least  possible  friction.  When  the  governor 
revolves  Uie  weights  diverge,  their  inner  ends  push  a  pin 
fon\ard,  and  this  pin  in  turn  causing  the  cut-ofT  of  the  valv. 
A  spiral  spring  is  enclosed  in  the  governor  and  Keeps  the 
weights  in  a  state  of  equilibrium  at  the  desired  speed.  The 
governor  is  enclosed  in  a  metal  box  to  protect  it  from  dust. 
By  means  of  a  lever  the  movement  of  the  governor  pin  is 
transmitted  to  the  governor  valve. 

Oil  for  lubrication  is  furnished  from  the  two  oil  cups 
shown.  In  the  lower  part  of  tlie  gearing  box  waste  oil  from 
the  four  bushings  collects,  as  also  oil  from  the  cog  wheels. 
It  is  drawn  ofT  by  means  of  a  small  cock. 

The  turl)ine  is  manufactured  from  the  best  quality  of  steel, 
the  blades  arc  cut  in  one  piece  with  the  body  of  the  turbine 
by  mcnns  of  a  milling  machine.  A  steel  ring  is  then  shrunk 
on  (  utside  of  the  blades.  This  ring  prevents  the  steam  from 
passing  over  the  ends  of  the  blades,  and  removes  the  ten- 
dency of  the  turbine  to  act  as  a  fan. 

The  practical  advantages  which  characterize  the  steam 
turbine  as  against  the  oscillating  engine  are:  Simplicity  of 
construction,  very  small  passive  resistance,  small  space,  small 
weight,  and  a  very  regular  speed.  This  last  property  is  a 
conscciucnce  of  the  contimtous  admission  of  steam  to  the 
ttirbinc  wheel,  and  the  cf|unlizing  (fleet  of  the  rapidly  revolv 
ing  parts  of  the  engine.  Furthermore  the  governor  is  here  in 
readiness  for  instant  effect  on  a  variation  of  the  load,  and 
docs  not.  as  is  the  case  with  piston  engines,  have  to  wait  until 
the  slide  valve  admits  steam  to  the  cylinder  next  time. 

The  ec«Minniv  of  this  •;trntn  turbine  \s  proved  bv  ntmierotis 
test's  of  which  one  lately  made,  it  is  claimed,  bv  the  best 
engineering  experts,  with  a  50-h.  p.. turbine  dynamo  showc«l 
that  an  efTect  of  6v7  h.  p.  wa.s  obtained  with  a  consutnptijMi 
of  .steam  of  8.05  kg.  (=  19.73  pounds)  and  a  consumption  of 
coal    of  1. 1  J  kjj.  (-=1.67  pounds)  per  horse  power  per  hour. 


A    Modern  Power  Houi^c. 


We  illustrate  an  interior  view  of  the  power  house  of  the 
Worcester  Traction  Company.  Worcester.  Mass..  which,  in 
eluding  the  traveling  cranes,  was  designed  and  built  bv  the 
F^erlin  In^n  bridge  Companv.  of  East  Berlin,  Conn.     Tlie 


INTERIOR   OF  MODERN   POWER    HOL'SE. 

side  walls  being  of  brick  placed  between  the  steel  columns. 
.A.  power  house  constructed  in  this  way  is  absolutely  tire- 
proof,  and  there  is  no  reason,  it  is  claimed,  why  any  com- 
pany with  such  a  building  should  carry  insurance,  as  the 
risk  of  fire  is  reduced  to  an  absolute  minimum.  The  man 
ner  in  which  the  traveling  crane  facilitates  the  handling  of 
machinery  will  be  in  particular  appreciated  by  superinten- 
dents of  power  stations.  This  modern  style  of  structure  is 
rapidly  finding  its  way  into  popular  favor  and  fast  replacing 
the  inferior  wooden  buildings  for  light  and  power  stations. 


Cutter'5  New  Pole  Pulley. 


Encouraged  by  the  success  of  his  swivel  pole  pulleys. 
Ge<irge  Cutter,  The  Rookery,  Chicago,  has  now  brought  out  a 
iHw  fi^rm.  which  promises  to  become  even  more  popular 
than  the  old  one.  To  .secure  an  ordinary'  pulley  to  a  pole 
in  such  a  way  that  the  rope  will  not  chafe  against  the  edge  of 
the  casing   is  not  so  simple  a  problem  as  it  would  seem  at 
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first  thougln.  ior  luis  reason  Mr.  Cutter  c;inie  out  a  ;o\\ 
years  ago  witli  a  pulley  which  was  swiveled  on  a  special  p'^lc 
screw  and  which  w«>uld  always  swing  into  line  with  the  h«'i-i 
ing  rope.  This  fonn  has  been  used  extensively  throughout 
the  countn*,  and  with  excellent  results,  the  saving  in  the 
wear  of  the  rope  being  quite  noticeable. 

.\s  the  cut  shows,  the  new  type  has  the  .same  st^'le  of  sheave 
with  weather-proof  casing,  the  change  being  in  the  support, 
which  is  in  the  shape  of  a  malleable  iron  w^U  plate.  This 
plate  can  be  readily  secured  to  the  pole  by  means  of  two  lag 
screws,  making  an  extra  strong  and  rigid  support 
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The  Shawhan-Thresher   Dynamo  and   /lotor. 


One  of  the  latest  and  most  interesting  claimants  for  atten- 
tion in  the  electrical  field  is  the  Shawhan-Thresher  dynamo 
and  motor,  manufactured  by  the  Shawhan-Thresher  Electric 
Company  at  Dayton,  Ohio.  We  give  herewith  a  good  view 
of  this  machine,  from  which  it  will  be  seen  that  it  is  of  the 
ironclad  type.  The  parts  are  so  proportioned  as  to  aliford 
absolute  protection  to  the  field  coils  and  give  perfect  ventila- 
tion, while  the  magnetic  material  is  so  placed  as  to  corre- 
spond with  the  theoretical  blow  of  magnetic  induction,  thus 
forming  one  of  the  best  designs  for  a  field  and  giving  a  high 
efficiency. 

Two  castings  are  employed,  the  journal  boxes  being  cast 
solid  to  the  lower  one.  This  gives  unusual  strength  and 
rigidity,  and  brings  the  centre  of  gravity  very  low,  insuring 
great  steadiness  in  operation.  The  bearings  are  self-oiling 
and  self-centring,  universally  supported.  The  armature  is 
of  the  drum  type,  exactly  balanced  and  so  wound  that  the 
coils  of  highest  potential  are  farthest  apart.  This  feature 
lessens  the  liability  of  burn-outs. 

The  machine  is  strong,  compact  and  all  parts  are  easily 
accessible,  and  is  made  in  all  sizes  from  1-2  h.  p.  upward. 
The  same  company  is  also  making  a  power  generator  of  the 
multipolar  type. 


The    Brown    nagnetophone. 


of  its  vibrations  in  the  electrical  field,  created  by  the  magnet, 
it  follows  that  its  efficiency  is  decreased  in  exact  ratio  to  the 
strength  of  the  inward  pull  which  opposes  these  vibrations. 
It  is  this  obstructive  action  on  the  diaphragm  which  rendered 


THE     IMPROVED     BROWX     MAGNETOPHONE. 


The  efficiency  of  the  Brown  magnetophone,  manufactured 
by  the  Brown  Telephone  and  Telegraph  Company,  Chicago, 
appears  to  depend  upon  a     -shaped  magnet  and  the  manner 

in  which  it  operates  upon  the  diaphragm.  It  is  claimed  to  differ  the  transmitter  and  receiver  covered  by  the  letters  patent 
in  function  in  one  very  important  particular  from  the  bar  granted  to  Alexander  Graham  Bell  Jan.  30,  1877,  and  nt>\\ 
magnet,  so  generally  employed  in  the  telephonic  art.  As  is  well  just  expired,  of  no  practical  commercial  utility  until  the  in- 
known,  the  bar  magnet  is  placed  with  one  pole  opposite  the     vention  of  Berliner,  with  its  carbon  patents  and  battery  cur- 
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centre  of  the  diaphragm,  upon  which  it  exerts  a  strong  attrac- 
tive pull  inward  toward  the  pole  of  the  magnet.  As  this 
pull  is  constant,  it  operates  to  lessen  the  freedom  of  the 
vibration  of  the  diaphragm  much  the  same  as  would  a  weight 
suspended  by  a  string  from  its  centre.  Now,  as  the  efificiency 
of  the  diaphragm  depends  upon  the  freedcmi  and  amplitude 


rents,  was  engrafted  upon  them,  <uid  which  give  to  the  Bell 
system  its  present  efficiency.  Berliner,  however,  does  not  by 
this  method  remove  the  inward  pull  of  the  magnet  on  the 
diaphragm,  but  employs  means  to  largely  overcome  its  in- 
jurious eflfects.  Brown,  however  has  proceeded  upon  a  dis- 
tinctly different  theory  than  that  of  Berliner.     His  object  has 
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been  to  so  employ  the  lines  of  magnetic  force  as  to  neutralize 
the  inward  pull,  so  obstructive  and  hurtful  in  the  bar  mag- 
net. Referring  now  to  the  Brown  magnet,  we  find  that  the 
end  presented  to  the  diaphragm  is  divided  into  two  arms, 
creating  poles  of  the  same  polarity,  one  of  which  is  placed 
in  actual  contac^t  with  the  diaphragm  at  a  point  on  its  periph- 
ery and  the  other  near  and  opposite  its  centre.  As  the 
lines  of  magnetic  force  emanating  from  these  poles  under 
the  laws  of  electricity  must  repulse  each  other,  the  pull  upon 
the  centre  of  the  diaphragm  is  now  not  all  one  way,  for  the 
attractive  force  of  the  centre  arm  of  the  magnet  is  in  part 
neutralized  by  the  lines  of  force  emanating  from  the  side 
arm.  Such  is  the  theory,  and  the  facts  show  that  the  dia- 
phragm is  so  relieved  of  the  inward  pull  at  the  centre  as  to 
be  free  to  respond  to  the  slightest  vibrations  of  the  voice  in 
speaking;  it  being  practicable,  so  it  is  claimed,  to  communi- 
cate, with  its  use,  in  whispers.  Brown's  method,  as  above 
imperfectly  presented,  will,  it  is  believed,  prove  of  some  in- 
terest to  electricians.  Tlie  economic  results  claimed  for  it 
are  also  important.  It  obviates  the  use  of  the  battery  and 
gives  to  the  magneto  type  of  telephone  long-distance  carry- 
ing power.  Being  apparently  free  from  infringement  of  the 
Berliner  patent,  it  is  also  of  interest  to  the  public  in  its 
promise  of  wholesome  competition. 


will  develop  easily  350  to  400  h.  p.  The  valves  used  are  the 
special  patented  expansible  valves  used  in  all  the  engines 
built  by  this  company,  which  are  balanced  and  adjustable  to 
take  up  all  wear  during  the  life  of  the  engine.  The  valve  of 
the  high-pressure  cylinder  is  operated  directly  from  the  auto- 
matic governor,  controlling  the  cut-off  from  zero  to  five- 
eighths.  The  valve  of  the  low-pressure  cylinder  is  operated 
from  an  adjustable  eccentric  fastened  to  the  back  of  the 
automatic  governor  case,  so  that  any  point  of  cut-off  can  be 
obtained  from  1-5  to  2-3  stroke. 

The  crank  shaft  is  of  the  best  forged  steel,  12  inches  in 
diameter,  with  bearings  24  inches  long,  the  offset  crank  be- 
ing carefully  counterl)alanced  so  that  the  weight  of  the  recip- 
rocating parts  and  the  centrifugal  weight  of  the  connecting 
rod  are  balanced  as  nearly  as  possible.  The  exhaust  from  the 


Silvered  Olass   Reflectors. 


Tlic   E.   P.   Gleason   Manufacturing  Company,   Houstf)n 
and  Mercer  streets,  New  York,  which  is  constantly  adding  to 
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.MII.VKItKIi  i;i.A.SS  UKKI.KCTOKS. 

Us  alir.id>  large  line  of  a|»pliances  for  chrctric  lighting,  is  now 
in  the  market  with  a  ntunbcr  of  «cw  styles  of  silvcrc<l 
nllcitnrs,  as  .shown  in  the  aee.impanying  cuts.  The\ 
arc  made  in  .shape  of  the  staple  electric  shades,  radial  lluted 
iind  s|)in»l  corrugated,  richly  silvered  inside,  enameled  grem 
onlsifle.  grcariy  increasing  the  candle  power  of  electric  lamp> 
I  he  retUvtors  arc  always  bright,  cannot  larmsh  an«l  an 
easil)  cleaned,  and  an«»ther  advantage  is  that  they  can  be 
made  cheaply. 


A    NertitTAl   Cnmpound    l-.nKinc. 


The  enKuie  illustrated  herewith  is  one  of  a  pair  which  was 
built  expressly  by  the  I'itchbtirp  Steatn  Kngine  romp.iny. 
I'itehburg.  M.nss.,  for  electric  light  and  power  iisc  in  Oak- 
land. Cal.  It  has  a  high-pressure  cylin«lc.  16  inches  in 
diameter,  a  low-pressure  cylinder  of  27  1-2  inche*.  with  a  n>- 
inch  stroke,  and  making  i\o  revolutions  per  minute,  lliese 
engines  arc  run   under   130  to   140  pounds  pressure,  and 


VKRTICAL  COMPOUND  ENOINK  VX)R  ELKCTRIC  LIGHT  AND 

POWER    USE. 

high-pressure  cylinder  is  carried  through  a  steam  jacketed 
receiver,  which  has  also  an  outside  jacket  to  prevent  radia- 
ti«»n,  giving  perfectly  dry  steam  slightly  superheated  for  the 
low-prcsstjre  cylinder. 

The  heavy  flywheel  ha^  a  clutch  ring  firmlv  bolted  to  it 
connecting  with  the  other  half  of  the  clutch  upon  the  main 
line  shaft,  which  is  thus  driven  direct  from  the  engine,  upon 
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which  arc  friction  pulleys  belting  to  the  dynamos  and  motors. 
The  steam  cylinders  are  carefully  covered  with  non-c(Miduct- 
ing  material,  and  then  with  iron  lagging,  polished  upon  its 
raised  surfaces. 

The  workmanship  of  these  engines  is  the  very  best  pos- 
sible, the  valve  motion  is  very  simple,  and  the  closest  eco- 
nomical results  are  being  obtained. 


New     Hook. 


Trolley    Overhead  Fittings. 


The  Mansfield  strain  insulator  illustrated  in  Fig.  i,  made 
by  the  Ohio  Brass  Company,  Mansfield,  Ohio,  con- 
sists of  two  steel  staples  moulded  into  a  special  in- 
sulating compound.  The  medium  size  is  7  inches 
in  length  over  all  and  weighs  less  than  three-quarters  of 
a    pound   and    has    a   breaking    strain    of    10,000    pounds. 


FIG.    1.— STRAIN    INSQLATOR,    PULL,-OVER    AND    TROLLEY 

CLAMP. 


Fig.  I  also  shows  a  single  curve  pull-over,  fitted  with 
a  "  type  W  "  trolley  clamp.  The  yoke  and  adjustable  cone 
are  made  in  one  malleable  casting  and  insulated  from  the 
span  wire  by  a  small  Mansfield  strain  insulator.  This  pull- 
over was  designed  to  meet  the  demand  for  a  curve  insulator 
of  minimum  weight  for  use  on  the  smaller  sized  trolley  wires. 


FOURIER'S  SERIES  AND  SPHERICAL,  CYLINDRICAL  AND 
ELLIPSOIDAL  HARMONICS,  With  Applications  to  Problems 
in  Mathematical  Physics.  By  William  Elwoud  Byeriy,  Ph.  D. 
Boston:    Ginn  &  Co.    1893.    287  pages.    Price.  $3.15. 

This  little  volume  treats  (^f  Fourier's  Series,  that  is  the  de- 
velopment of  a  function  of  x  in  terms  of  sines  and  cosines 
of  whole  multiples  of  x,  and  of  the  corresponding  series 
formed  of  those  higher  transcendental  functions  known  as 
Lcgendre's  Coefficients,  or  Zonal  Harmonics;  Laplace's 
Coefficients,  or  Spherical  Harmonics;  Bessel's  Functions,  or 
Cylindrical  Harmonics;  and  Lame's  Functions,  or  Ellipsoi- 
dal Harmonics.  This  is  a  good  deal  of  ground  in  an  ab- 
struse branch  of  mathematics  to  be  covered  in  the  allotted 
space,  but  after  a  careful  examination  of  the  book  we  are 
impressed  with  the  highly  creditable  manner  in  which  this 
has  been  done. 

The  work  is  called  an  elementary-  treatise.  Elementar}' 
treatises  on  all  subjects  have  very  commonly  the  fault  that  in 
the  author's  intense  desire  to  make  them  elementary'  he 
leaves  out  so  much  of  fundamental  principle  that  they  are 
really  more  difficult  to  understand  than  more  advanced 
works.  The  work  under  consideration  is  particularly  free 
from  this  fault;  the  intrcductor}-  chapter  is  a  very  satisfac- 
tory foundation  for  the  succeeding  chapters,  and  we  would 
call  especial  attention  to  the  remarks  on  differential  equa- 
tions, beginning  with  Article  2.  We  do  not  remember  to  have 
seen  a  more  clear  and  concise  statement  of  the  principal 
properties  of  the  kind  of  differential  equations  here  treated. 
It  may  be  as  well  to  remark  for  the  benefit  of  the  uninitiated 
that  the  branch  of  mathematics  treated  in  this  book  has  a 
wide  application  in  all  departments  of  physics.  Not  only 
are  many  problems  in  the  theory  of  electric  and  magnetic 
potential  flow  of  currents,  etc.,  soluble  by  these  methods, 
but  what  has  a  more  direct  bearing  on  practical  engineering. 
Fourier's  series  are  the  key  to  the  theor}-  of  alternating  cur- 
rents, and  the  improvement  of  the  design  of  alternating  cur- 
rent niachinerv. 


FIG.    3— DOUBLE  CURVE  PULL=OVER. 

It  is  strong  enough  to  support  No.  o  B.  &  S.  trolley. 

The  double  curve  pull-over.  Fig.  3,  is  similar  in  design  and 
detail  to  the  single  curve  pull-over,  but  has  a  doul)le  yoke  and 
double  insulation.  The  double  and  single  curve  hanger  bodies 
are  made  from  the  best  malleable  castings,  giving  strength 
with  lightness.  The  insulating  pieces  are  moulded  from  a 
special  compound  selected  after  the  most  exhaustive  tests.  The 
top  and  bottom  pieces  are  dovetailed  together  and  also  into 
the  hanger  body,  thus  preventing  any  surface  leakage.  The 
iron  casting,  which  is  moulded  into  the  insulating  cap,  is 
larger  than  the  inside  diameter  of  the  collar,  which  does  away 
with  the  possibility  of  the  hanger  stud  pulling  through  and 
allowing  the  trolley  wire  to  drop  to  the  street. 


FIG.   2.— SINGLE  CURVE   PULL=OVER. 

The  intrinsic  difficulty  of  the  subject  and  not  its  lack  of 
utility  is  the  reason  for  its  not  being  more  generally  known, 
and  the  work  before  us  seems  to  present  it  in  as  simple  a 
nianner  as  its  nattire  will  admit.  There  are  tables  in  the  back 
of  the  book  of  numerical  values  of  some  of  the  functions 
employed.  They  are  somewhat  incomplete,  which  is  a  pity, 
as  complete  tables  of  all  and  any  transcendental  functions, 
excepting  logaritlims  and  trigonometrical  functions,  are 
scarce  in  the  English  language. 

Chapter  IX.  is  an  interesting  historical  summary  of  the 
subject.  The  mechanical  get  up  is  good  and  the  work  as 
a  whole  is  a  creditable  production,  and  to  be  recommended 
to  students  and  the  higher  class  of  electricians  generally. 
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The  Electrical  Stock  Market. 


Naw  Yo«K.  Feb.  3,  1894. 

TliK  AAIi;i:Jf.\,\  ];i:ij.  -Jj:j.l.l'llu-Ni-:  COMPANY  hau  i>e- 
lltluned  the  Ma^'^';l'•t^u  -My  I.'Kihlalure  for  authMriiy  to  Irn-rease  lt« 
'-apltal  «t'x;k  ?  I/r<:«<-rit  capital  i«  12"  <i>d  the 

lM.'lltlun  suikii  I ..   .   ^ iiloii   u«   will  enable   il.  .i^any    u> 

Increase  Its  capital  Ht<x.k  tu  a  tutal  of  |5<J,000,00U.  According  to 
a  utatement  promulKatod  by  ex-Governor  l^jng,  who  Is  the  rejflK- 
t»Ted  counuel  of  the  co/npany  at  lioHton,  the  Increased  capital  ;?= 
■  ked  for  in  order  to  enable  the  company  to  prot<-c-t  iis-li 
1  other  patentM  or  for  the  abHorptlon  of  other  coinpam-.- 
The  extra  capital  Ih  asked  for  because  of  the  growth  and  develop- 
ment of  the  Hell  Telephone  Company's  business.  The  friends  of 
ihn  cjmpany  say  that  "the  time  has  come  for  it  to  do  in  the  tele- 
phone field  what  the  \V'<-stern  Union  is  doing  in  the  telegraph — that 
is,  to  control  il."  Compared  with  the  Western  l'iii<>n's  capitall/.a- 
liori  of  tU)*>,i)*)(),iKM>,  the  ri.-w  capital  of  the  Bell  company,  when  all 
It  wants  to  do  Is  consld-red,  is  not  excessive.  The  company  is  go- 
ing to  expand.  The  long  lines  are  to  be  perfected  and  the  Ameri- 
can T«'lephone  and  Telegraph  Company  (this  is  the  name  of  the 
corporation  under  which  the  Bell  company  operates  its  long-dis- 
tan<'c   lines.       Il   has  I'  ■  capital;     the  stock   Is  fjwnffi   by   th«- 

liell   company,   and    p.i  ut    .".   per  cent.)   is   to  extend    Us   «ys- 

lem  to  whcr<'\cr  tli<r<*  is  a  prolltable  outlook.  An  expenditui«- 
<if  from  18.000,000  to  17,000,000  on  this  score  alone  is  contemplated. 
Another  Item  of  gossip  relative  to  the  future  of  the  American  Bell 
Teli-phone  Company  has  It  that  the  comjjany  Is  preparing,  on  the 
exi'lration  of  its  contract  with  the  Western  I'nion  Telegraph  Coui- 
pMiiy,  lo  rlo  a  tc|.-Kniph  business  on  Its  own  hook. 

fJKNKKAL  liLKCTIilC  was  somewhat  adversely  affected  this 
week  by  the  wide  circulation  of  a  report  that  Prof.  Thomson  was 
preparing  to  form  an  opposition  company,  retiring  from  the  Gen- 
eral i;ie<;lrlc  and  taking  Its  Lynn  works  and  manufacturing  under 
his  patents  an  arc  light,  and  also  what  is  said  U>  be  an  Incandes- 
cent light  BUiK-rior  to  the  Kdison  lamp.  As  there  have  been 
many  re|K»rt8  recently  circulated  that  a  dissolution  of  the  General 
Klectric  Company  was  mar  at  hand,  this  story  of  a  breaking 
away  of  the  Thomson- Houston  interests  found  ready  belii-f  in 
many  <|uarters.  I'rof.  Thomson  himself  says:  "I  do  not  intend  to 
leave  the  General  Klectric  Company.  I  have  made  all  my  plaii.s 
to  Hiii>  where  I  am."  He  sies  no  reason  to  change,  and  attribute.'* 
•  he  circulation  of  the  story  to  st<K.*k  rigging  purposes.  Moreover. 
umler  Ills  contract  with  the  General  Klectric  Company,  Prof. 
Thomson  Is  obliged  to  oflci  all  his  inventions  to  that  compain 
(Irst,  and,  if  he  has  a  supeilor  lncandesc<-nt  lamp,  the  (leneral  Kl<-c- 
Irlc  I'ompanv  has  first  claim  to  its  use. 

TIIK  CNITKI)  KI.K«'TRIC  SKCUUITIKS  COMPANY'S  recent 
reduction  of  its  common  slock  is  now  explained  to  have  been  done 
"to  .  Mpanv   to  ciifitltiui*  the   payment  of  dividends  on 

(he  i  .  .  as  .ihriiikage    in  sissets  will  therelty  lie  allowed 

to  lie  writ  ten  iifi  against  (he  comiiioii  capital  instead  <if  against  the 
earnings."  This  Is  llnaTicli  ring  with  a  veiigeanie  ami  of  a  one- 
sided character  that  can  hardly  be  prolltable  to  the  holder  of  (he 
common  stis-k.  the  Gen-ral  Kle<tric  Company.  The  dlvld>-ii<l  on 
the  pn-ferred.  .14  |H'r  cent.,  was  paid  on  Keb.   I. 

TIIK  WKHTINGHorSK  KMU'TUIC  .\NI)  ,M.\  NT  K.\<'TIUING 
<'M.MI*.\NY  In  preparhw  to  make  great  strides  this  s|iriiig  In  ex- 
l«-ndlnK  Us  business.  Next  week  It  will  begin  to  inanura<tur--, 
under    the   Haw  "*     ni    pati-nts,    the    stopp<T    lamp    itlass    globes 

at    a  cost    to   til  iiiiicli    less   than    that    of   the   piisent    Kdison 

lamp  A  rcvli-w  of  the  <  iiiipany's  HfrHirs  recentlv  published  In 
the  Kasi  "bMalls  some  Inten-i'ling  |H>inls  r.i^n  ilini-  electric  matters. 
According   to  the  claims   nunle  by    the   \'.  Miuse   people.  It   l* 

now   Impossllile.    b>-    r»-a.«on   of   the   many    n-  «    inventions,    to  con- 
trol l>v  pati-nl  llllKnIioii  any  part  of  (he  electric  llelil.  except   In  the 
of  arc  lighting  and  <«f  slorjige  |.  .  lunl   In   the  latl-T 

In    Ihe    wax    of    n    commercial    nn  i.as    been    r«>ached 

The  trade  nowada\i«  Is  Ix'ing  re-<-stabllsh<  d  on  n   new   basts        K<>r 
iiiHiiiiiei-.    the    list    price    foi    electric   i-iiiilpnii-nt    of   Hireet    railway 
•  .    when    the    luislneon    iM^gan.    wns    I4.4<n>,    hut    the    trade    was 
i—iilly   only   falrl>      *  <n  a   basis  of  l.t.finn  p«»r  ear  e^inlpinen) 

To-ilwv  n  foiperlor  .  ut.  |n>-lui||t«ir  in.ii.ir    <•«»»  }*••  l»<<Mehl   for  .1 

'     !  thiin    bii'if    till  were 

'■'1111.   •  I'  itx.    now    Ibex    Ml'  ,    liiwer 

And  so  In  all  de|»Hrlm<'n'M       The  |m<||)|   \n  ihereforf*  made  that   «• 
curltles    taken    >ii>on    the    basis    •»f    former    pric.-n    must    HufTer    n 
severe  shrinkage,  and  the  <i>mpnnv  that   was  nl  first  tho  stmngesl 
'  1m  lo^htg  IlKhl   all  nioi  11  of  the  \nlue  of  its  Me- 

nu   account    of    the    i.  the    ^nlitr*    of    Its    ninnu- 

f«cl\irT'S 

WKHTKHN   PNION  TKI.KGUAPH  8T<X'K    (i.h   ,  '  .|., 

bv    Insiders   this   week.       nia    blinks   of   i«(.«-k    havp    '  jn 

to  h« 

'  how- 
ever. tliHt  dooe  injii.lrrft,  while  Irving  to  s«i  mnnlpulate  the  stock 
MD  to  seemingly  make  tin-  short  lnter»^l  n  very  iRrgv  and  un- 
wieldy one.  have  Ixeen  quietly  and  steadily  fe*Mltn|i  the  market 
and   a    further  decline   Is   awaited        It    lf>  1^ 

(tould  and  Snge  ar^  iselHng  their  stock  oii  i,i. 

formation   they   have  of   |»<»«ir  earnings       On   the  other  hand,   hull 


oi»erators   assert   that   the   large   borrowing  demand 

sents  the  existence  of  a  large  short  intere-^^t  and  tha 

ward  campaigh  is  on  the  cards. 
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New  Incorporations. 


THK  ('RKSCP:NT  KLKCTRIC  COMPANY.  S<ranton,  Pa.,  capital 
slock  $.'»0.(»ftO,  has  been  formed  to  supply  light,  heat  and  power  by 
electricity  to  the  public.  J.  .1.  Williams.  T.  K.  Jones  and  K.  S. 
.Jones    are  tne  incorporators. 

THE  UNION  ELECTRIC  COMPANY.  Portland,  Ore.,  capital 
slock  $5,000,  has  been  formed  to  contract  for  the  wiring  of  electrical 
Installations  of  all  kinds.  W.  W.  Brackett.  J.  L.  I.Ambirth  and 
I.    K.    Hirt,   all   fif  P<irtland.  are  interested. 

THE    COLCMHIA    CONSTRUCTION    COMPANY',    Chicago,    111., 
capital   stock   $2,000,000,    has   been   formed   to  build   and  equip   ele- 
vated,   street   and   electric   railways,    etc.      D.   H.    Louderbach.    .1 
Lewis  L.  Cochran  and  Samuel  Insull  are  the  promoters. 

THE  TURNEY'  ELECTRIC  MANUFACTURING  COMPANY. 
Chicago,  111.,  capital  stock  $75,000,  has  been  formM  to  manufacture, 
buy.  sell,  etc.,  electric  and  mechanical  specialties.  The  incorpor- 
ators are  E.  T.  Turney,  W.  A.  Crawders  and  W.  E.  Mason. 
THK  DKLAWARK  FRONT  PASSENGER  RAILWAY'  COM- 
I'A.NY,  Philadelphia,  Pa.,  capital  stock  $24,000,  has  been  formed  to 
construct  and  o|»erate  an  electrical  railway  In  Philadelphia.  The 
Interested  parties  are  A.  R.  B.  Fox,  W.  D.  Naohys  and  William 
W.igner,  Jr. 

THK  MOSHKR  MANUFACTURING  COMPANY'.  Dallas,  Tex.. 
capital  stock  $5o.O00,  has  been  formed  to  manufacture,  repair  and 
sell  electrical  aiipliances  and  apparatus,  engines,  boilers,  machin- 
ery, etc.  J.  E.  Moshcr,  T.  J.  Jones.  W.S.  Mosher  and  J  S  Hether- 
ington.  all  of  Dallas,  are  interested. 

THE  CHICAGO  ELECTORAMA  COMPANY,  Chicago,  III.,  cap- 
ital stock  $25.00o,  has  been  f<irmed  lo  manufacture,  operate  and 
deal  in  electrical  and  scenic  machinery  and  devices  and  patents 
ami  jiatent  rights  relating  thereto.  The  promoters  are  W.  IT 
SIdley.  C.  H.  Hamlll  and  W.  J.  Loudeiback. 

THE  ELECTRICAL  POWDER  COMPANY,  Sterling.  Kan.,  capital 

stock  $10,000,  has  been  ImorporattHi  to  operate  an  electric  light 
plant  and  to  furnish  power.  J.  H.  Reckseck«-r.  J.  M.  HershlH'rgev. 
Kansas  City.  Mo.;  H.  Breckenridge.  F.  E.  Watson.  Kansas  Cit>. 
and   W.  T.  Stout.  Sterling.  Kan.,  are  the  organizei-s. 

THE  CLEAR  LAKE  ELECTRIC  COMPANY.  San  Francl»c»». 
•  'al..  capital  stock  $5,000,000,  has  Imm-ii  formed  to  deal  In  land,  water 
rights,  and  to  build  and  operate  waterworks  and  e|e<-irlc  light 
and  jiowci  plants.  The  promoters  are  J.  .Xrmstrong.  <"".  H.  King. 
J.  11.  Culver.  F.  X.  Simon  and  J.  H.  Treadwell.  all  of  San  Francisco 

THK  UNDERGROUNI)  SEALED  CONDUIT  RAILROAD  COM 
l'-\NY.  San  Francisco.  Cal..  cajiital  stock  $.'><Kt.Ot»o.  has  be<"n  for?n<Hl 
lo  deal    In   patents  and   de\  Ices   for   propelling  street    cars   b\    elec- 
tricity.     L.  C.  Pressley,   L.  G.  Crossby,  E.  O.  Rollins.   L.   L.   Lind 
•«a\   and  <'.  8.  Whinder.  all  of  San  Fram'lsco,  are  Interested  parties. 

THE  PEOPLE'S  LIGHT  AND  POWER  COMPANY.  Newark. 
N.   J.,   capital   St  "ii.    has   Imm'Ii   formeij   to  construct,   buy. 

»ell  and  operate  1  lie  production  and  suppl>  Ing  of  electric- 

ity, etc.  J.  K.  Corblen«.  Caldwell.  N  J.:  J.  L.  Munn.  J.  E.  Rey- 
nolds. East  orange.  N.  J.:  T.  A.  Nevln.  Orange,  and  E  B.  Gaddl's. 
Newark.   N.  J  .  are  the  promoters. 


New  York  Notes. 


'^'-ri-r  'T  Tii'-  Ti  kth,  m.  World.         I 
Feb    c.  1R04. 1 
BROOKLYN.  N.  Y— The  K  .     „.„ht  and  Power 

Company    has    applied    for    permlraton    to    c«rr>'    on    business    In 
MR    JA""    "  "    """•  ^  V  1  -the  agency  of  the  National 

Klectric  '  .    and   has  opened   an   olflce 

at  r»om  JM».  Temple  Court, 


i 


February  10,  1894. 
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THE  SAFETY  INSULATED  WIRE  AND  CABLE  COMPANY 
recently  supplied  to  the  Metropolitan  Telephone  and  Telegraph 
Company,  of  New  York,  one  of  the  largest  cables  ever  laid  in  this 
country.  It  is  nearly  a  mile  long,  is  2%  inches  in  diameter  and 
weighs  211^  tons. 


New  England  Notes. 


Branch  Okkiceof  the  Electrical  Wokld, 
Room  91,  Hathaway  Building,  620  Atlantic  Ave., 
iJosTON,  Mass.,  F     .  3,  1894. 

THE  CITY  OF  CAMBRIDGE,  MASS.,  is  petitioning  the  legis- 
lature for  authority  to  build  a  conduit  for  the  purpose  of  burying 
electric  wires,   and  renting  the  same. 

THE  BROCKTON  (MASS.)  STREET  RAILWAY  COMPANY 
will  begin  as  soon  as  the  frost  is  out  of  the  ground  to  constru'.t 
three  roads — one  to  Bridgewater  by  way  of  West  Bridgewater;  an- 
other to  Elmwood  through  East  Bi'idgewater,  and  another  to 
Stoughton. 

LYNN,  MASS. — The  General  Electric  Company  has  received  an 
order  for  400  railway  motors.  These,  together  with  the  car  equip- 
ments, are  to  be  made  at  Lynn,  while  the  generators  for  the  same 
are  to  come  from  Schenectady.  It  is  understood  that  the  order  is 
to  be  got  out  by  April  1.  The  General  Electric  shops  in  this  city 
were  right  in  the  path  of  the  $76,000  fire  of  this  week,  and  were 
only  saved  by  the  efficient  fire  shutters. 

NOTWITHSTANDING  THE  SEVERE  STORMS  which  have 
prevailed  for  several  days,  the  West  End  Railway  Company  has 
been  comparatively  free  from  difficulty  in  running  its  regular  trips. 
In  fact,  the  public  has  not  been  materially  discommoded  at  all. 
In  Providence,  R.  I.,  and  some  other  points  in  New  England  there 
has  been  some  little  trouble  experienced  in  operating  lines 
owing  to  the  excessive  severity  of  the  storm,  but  it  was  quickly 
removed. 

THE  UNION  RAILROAD  COMPANY,  of  Providence,  is  to  main- 
tain wagons  equipped  to  do  service  on  the  wires  at  all  the  fires 
where  the  trolley  is  near  enough  to  be  dangerous.  These  wagons 
are  to  be  provided  with  every  appliance  for  rapid  work  in  cutting 
or  unstringing  wires,  and  will  be  manned  by  a  regular  force  of 
men,  who  will  sleep  at  the  several  stations  for  the  wagons  and  be 
.lust  as  ready  to  act  as  the  regular  firemen.  Horses  will  be  kept 
on  hand  for  service  and  everything  will  be  arranged  with  a  view 
to  reaching  fires  as  quickly  as  possible. 

EX-GOVERNOR  RUSSELL  appeared  this  week  before  the  Com- 
mittee on  Manufactures  of  the  Massachusetts  Legislature  in  op- 
position to  the  bill  before  that  body  to  enable  cities  and  towns 
to  manufacture  gas  and  electricity  for  municipal  purposes.  Tlie 
Governor  drew  out  from  the  committee  the  admission  that  the 
bill  would  hurt  the  companies,  and  that  it  proposed  a  principle 
which  was  not  applied  to  any  water  company  or  to  any  rtxilroad 
company  in  the  State,  and  which  might  cripple  seriously  any  com- 
pany to  which  it  was  applied.  The  ex-Governor  said  he  was  not 
opposed  at  all  to  the  principle  of  municipal  ownership,  but  he 
objected  to  the  principle  of  allowing  municipalities  to  come  in  and 
destroy  the  profits  of  the  companies,  thus  destroying  their  prop- 
erty. 

THE  MASSACHUSETTS  ELECTRICAL  ENGINEERS  AND 
MECHANICS'  ASSOCIATION,  of  Boston,  gave  its  fourth  annual 
ball  at  Copley  Hall,  in  that  city,  on  the  evening  of  Jan.  29,  before 
a  crowded  gath-^ring  notwithstanding  the  stormy  weather.  The 
electrical  decorations  and  display  surpassed  all  its  previous  ef- 
forts. Current  for  the  incandescent  lamps  was  furnished  by  the 
Edison  Illuminating  Company  and  for  the  arc  lights  by  the  Boston 
Electric  Light  Company.  The  Telephone  Employes'  Mutual  Ben- 
efit Association,  of  Boston,  gave  its  annual  ball  on  the  evening 
of  Jan.  27.  It  was  the  most  successful  in  the  history  of  the  or- 
ganization. 


Western  Notes. 


Branch  Office  of  The  ElectricalWorld        ) 
9  ,6  Monadnock  Building,  Chicago,   Feb.  3,  1894.  ( 

THE  STAR  ELECTRIC  LAMP  COMPANY,  with  Mr.  A.  S. 
Terry  at  the  helm,  is  ag.iin  in  the  field  in  earnest.  Its  new  "vapor" 
lamp  has  created  an  unusual  amount  of  interest  everywhere,  and 
sales    have    been    very    large. 

GEORGE  C.  CARTER  &  CO.  is  another  firm  that  finds  itself 
fortunate  in  the  matter  of  a  good  business  for  this  season.  It  is 
particularly  busy  in  its  carbon  department,  sales  of  Amflricar  car- 
bons being  far  above  anything  expected. 

THE  CAMPBELL  AND  ZELL  COMPANY  has  closed  in  the 
past  ten  days  the  following  contracts  for  the  Zell  improved  water 
tube  safety  boilers;  Keiffer  Brothers.  New  Orleans,  La.,  50  h.  p.: 
William  Henderson,  second  order  within  six  months.  317  h.  p.: 
Valentine  Blatz  Brewing  Company.  Milwaukee,  Wis.,  1,164  h.  p.; 
Citizens'  Street  Railway  Company,  Indianapolis,  Ind..  L.'JOO  h.  p. 

THE  METROPOLITAN  ELECTRIC  COMPANY  is  now  nicely 
located  in  its  handsome  new  headquarters.  188  Fifth  avenue.  Some 
remaining  touches  have  to  be  added  to  make  this  place  one  of 
the  most  attractive  stores  in  Chicago.    It  finds  business  as  brisk 


AH  it  would  like,  and  with  others  predicts  a  bright  outlook  for 
the  trade.  Mr.  W.  H.  McKinlock  has  just  returned  from  a  most 
successful  trip  East. 

THE  BROWN  TELEPHONE  AND*  TELEGRAPH  COMPANY, 
-.f  Manhattan  Building,  is  flooded  nowadays  with  inquiries  for 
its  perfected  magneto  telej>hone,  which  promises  to  be  one  of 
the  most  prominent  of  the  candidates  for  new  telephone  honors, 
now  that  the  Bell  patents  have  expired.  Its  offices  in  the  Man- 
hattan Building  are  crowded  every  day  with  people  anxious  10 
secure   telephones   and   advice   on    their   installation. 

MR.  F.  S.  TERRY  is  now  giving  his  attention  entirely  to  the 
affairs  of  the  Sunbeam  Lamp  Manufacturing  Company,  having  ac- 
cepted the  office  of  secretary.  He  has  entirely  severed  his  con- 
nection with  the  Ansonia  Electric  Company,  with  which  company, 
or  as  it  was  formerly  called,  the  Electrical  Supply  Company,  he 
iiad  been  continuously  conected  since  its  organization  in  1880,  hav- 
ing gone  with  that  company  first  as  its  bookkeeper  and  later  on. 
in  the  winter  of  1884-5,  opened  the  branch  in  Chicago. 

THE  P:LECTRIC  appliance  COMPANY  has  been  keeping  a 
large  extra  force  busy  for  the  past  few  weeks  taking  care  of  the 
large  shipments  which  are  being  received  and  placed  in  stock  in 
preparation  for  spring  business.  The  Appliance  company  is  ma- 
terially increasing  its  .storage  and  shipping  facilities,  and  when 
the  alterations  are  completed  its  arrangements  for  promptly 
handling  large  orders  wiill  be  perfect.  Several  carloads  of 
wile,  cross  arms  and  insulators  have  been  taken  care  of  during  th^ 
past  week  and  considerably  more  is  still  in  transit. 

CENTRAL  ELECTRIC  COMPANY.— This  company  is  receiving 
many  inquiries  and  orders  for  its  "metal-sheathed  bushings," 
a  new  and  valuable  product  made  especially  to  conform  to  the  re- 
quirements of  the  underwriters'  rules.  This  bushing  has  man> 
points  of  superiority  over  any  other  kind  permitted  by  the  rules, 
filling  every  requirement  of  porcelain  tubes,  and  being  much 
cheaper.  The  company  is  veryb  usy  on  all  lines  and  reports  busi- 
ness as  exceedinglj'  brisk,  considering  the  season  and  the  general 
trade  depression. 

THE  GREAT  WESTEillN  MANUFACTURING  COMPANY.- - 
This  company  is  among  those  who  have  nothing  to  complain  of 
from  hard  times.  During  the  past  thirty  days  they  have  sold 
many  important  plants,  among  them  being  the  following:  Ot 
600-light  alternating  dynamos,  with  all  appurtenances,  it  has  sold 
one  to  each  name  given:  Ladd,  Illinois;  Manselona,  Michigan: 
Reed  City,  Mich.;  Fond  du  Lac  Light  and  Power  Company,  Fond 
du  Lac,  Wis. ;  Freeport  Electric  Light  and  Power  Company,  Cripple 
Creek,  Col.  Of  direct  connected  dynamos  it  has  sold  the  fol- 
lowing: One  80-kw.  compound  wound  to  A.  L.  Ide  &  Son. 
Springfield,  111.  Of  direct  current  constant  potential  dynamos,  one 
320-light  compound,  with  plant,  to  Duncan  Brewer  &  Co.,  Du!u*h. 
Minn.;  one  320-light  compound,  with  plant  complete,  C.  P.  Brisk 
&  Co.,  Chicago;  one  500-light  compound,  with  plant,  Harter  Electric 
Company,  Chicag(j;  one  6-kw.  direct  current  motor,  Harter  Electric 
Company;  one  12-kw.  direct  current  motor,  same  firm.  Also  one 
50-light  arc  dynamo  and  50  arc  lamps,  to  the  Waco  Street  Rail- 
way, Waco,  Tex.;  one  12-light  arc  dynamo,  with  lamps,  Cudahy 
Packing  Company,  Cudahy,  Wis.;  one  12-light  arc  dynamo,  with 
lamps.  Iron  Mountain,  Minn.  In  addition  to  this  list,  it  has  dis- 
posed of  an  enormous  amount  of  "Clark"  wire.?  and  cables  and 
general  supplies. 


English  Notes. 

(From    Our    Own    Correspondent. > 

London,  Jan.  17,  1894. 
SUGGESTED  DEVICES  FOR  ALTERNATE  CURRENT  HIGH- 
F'RESSURE  CIRCUITS.— At  a  recent  meeting  of  the  Societe  In- 
ternationale des  Electriciens,  M.  Claude  described  a  device  suggest- 
ed by  him  f<ir  diminishitig  the  danger  of  touching  a  wii-e  belong- 
ing to  a  high-pressure  alternate-current  circuit;  a  danger  which 
cannot  be  got  rid  of  by  merely  adding  to  the  insulation,  since  the 
danger  is  mostly  due  to  the  capacity  of  the  wires  with  regard  t>^ 
earth.  M.  Claude's  remedy  is  to  actually  connect  each  lead  t^ 
earth  through  a  low  ohinic  resir^ance  choking  coil,  the  mains  then 
behaving  as  if  they  had  next  to  no  capacity.  The  de\ice  is  of 
considerable  scientific  interest,  but  it  seems  likely  that  thes^^ 
choking  coils  will  prove  expensive,  and  as  they  are  only  efficacious 
so  long  as  the  mains  are  not  connected  to  earth  through  a  leak 
having  a  little  self-induction,  the  insulation  would  in  addition 
have  to  be  very  good,  so  that  there  would  be  no  corre- 
sponding saving  in  this  direction.  In  this  conection,  I  may  men- 
tion that  the  Inquest  on  the  unfortunate  man  who  was  killed  in 
September  last  in  one  of  the  transformer  sub-stations  belonging  t«« 
the  London  Electric  Supply  Corporation  was  concluded  yesterday, 
the  inquest  having  been  adjourned  to  enable  the  man  who  was  in- 
jured at  the  same  time  to  attend  and  give  evidence.  The  ac 
cident  occurred  through  an  employe  being  sent  by  inadvertence  t" 
clean  a  "live"  switch  gear,  the  man  who  was  sent  being  merely 
injured,  whilst  the  man  who  sent  him  and  came  to  his  resell'' 
was  killed.  The  verdict  of  the  jury  was  as  follows:  "We  are  of 
opinion  that  had  the  man  been  provided  with  gloves,  the  danger 
might  have  been  averted.  We  also  think  that  the  rules  and  regu- 
lations of  the  station  should  have  bten  printed,  and  that  the  sec- 
ond man  should  have  been  more  competent  before  undertaking 
the  work." 


im 
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Ih  that  thiH  line  In  yet  another  example  of  the  preference  felt  in 
thiH  country  for  an  overhead  wire  by  means 
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Electric  Lijrht  and  Power. 


BOUTHKKN  I'INKS,  N.  C— The  n<w  Plney  WimhIh  Hotel  Is  to 
have  an  electric  light  plant. 

I^jCKI'OHT.  N.  y.— The  Council  Is  discussing  the  matter  of  a 
municipal  electric  lighting  plant. 

ADRIAN,  MH.'H.— Adrian  residents  are  agitating  for  the  estab- 
lishment of  an  electric  lighting  plant. 

NKWVIM.E,  PA— Th<-  Incoming  Council  will  likely  consld.r  tn. 
matt<'r  of  an  electric  liglttlng  plant  for  the  borough. 

URI'NSWK'K,  mo.— Tlie  city  has  voted  for  the  Issuance  of  110.000 
jf,  },,.,,,(.   f  ..    n„.  purpoj4  •  of  a  municipal  electric  light  plant. 

ill.  ■ ..    MINN.— Residents   of   Glencoe   will    s<M>n    vote   at   a 

sp<-clul  iii'-iilng  In  the  mailer  of  electric  lights  and  waterworks. 

UAWHON.  GA.— A  company  with  a  capital  stock  of  110.000  is  i>e- 
Ing  organized  with  the  purpose  of  erectin,<  an  electric  light  jilant. 
I  .   and   tin-   i  lias  be<n   n-f'-rr-d   t-i  the  (.'ommlllee  on 

1.1     ,       uid  Gas.      .M.  .-      -xj  L.  Towns  is  president  «jf  the  company. 

ONTONAGON.  MICH.— The  matter  of  electric  lighting  for  the 
sireeih  of  (Jntonagon  will  be  discussed  at  the  next  meeting  of  the 
Council, 

W1LMIN<;T0N,  WINDHAM  county.  VT.— Joseph  Courte- 
matichi*  offers  to  put  In  a  dynamo,  provided  12S  8ubscrll>ers  can  be 
s<"cured. 

HKARCV,  ARK.-W.  <;.  Urown  and  J.  T.  I'ullen.  of  Little  Rock, 
have  b«-«'n  granti-d  a  franchise  for  the  erection  of  an  electric  light- 
ing plant. 
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electric  light  plant,  recently  burned,  state  that  they  have  put  men 
to  work  rebuilding  and  will  again  furnish  light  as  soon  as 
possible. 

INDIANAPOLIS.  IND.— The  County  Commissioners  met  and 
formally  rejected  all  bids  for  lighting  in  the  court  house 
and  county  jail.  Others  will  likely  be  called  for  under  new 
s|>ecifications. 

NEW  ORLEANS.  LA —Bids  will  be  received  by  J.  B.  Fischer, 
chairman  of  the  Young  Men's  Gymnasium  Club,  for  the  erection 
of  an  electric  light  plant  and  installation  of  electric  lights  and 
fans  in  the  building. 

BALTIMORE.  MD.— Edward  D.  Preston,  of  Clay  street,  has  re- 
ceived the  contract  for  rebuilding  the  works  of  the  Brush  Electric 
Light  Company,  recently  burned.  The  figure  is  about  $40,000. 
Henry  Brauns  Is  architect. 

MEMPHIS,  TENN.— The  New  Lyceum  Theatre  Company  wants 
I)lans  for  a  fireproof  steel  building  for  a  theatre.  A  steam-healing 
plant,  dynamo  and  furniture  are  to  be  included  in  the  cost,  which 
is  JIOO.OOO.     S.  D.  Kyle  is  secretary. 

LAWRENCE,  MASS.— The  Board  of  Aldermen  have  instructed 
Mayor  Rulter  to  sui»port  the  bill  now  pending  in  the  k-g^islature 
authorizing  cities  and  towns  to  construct  and  maintain  conduits 
for  telephone  and  electric  light  wires. 

E ASTON,  MD.— It  is  proposed  to  introduce  a  bill  into  the  present 
Legislature  authorizing  a  bund  issue  of  $50,000  for  the  purchase 
of  the  present  waterworks  and  electric  lighting  plant  or  for  the 
creation  of  new  plants,  if  same  cannot  be  bought  at  a  fair  price. 

E ASTON.  PA.— Sealed  proposals  will  be  received  to  5  p.  m. 
Feb.  i:!ih  by  L.  M.  Fine.  City  Clerk,  for  about  6  miles  of  hard- 
drawn  insulated  wire,  to  be  used  for  Ganiewell  Fire  Alarm  System. 
as  per  samples  furnished,  on  application  to  Thos.  P.  Ricker,  chief 
of  the  lire  department. 

BATAVIA.  N.  Y.— The  bid  of  the  Fort  Wayne  Electric  Company 
for  the  prop<isi<l  elettric  light  plant  of  Batavia  has  been  ac- 
cepted at  $12,776.IH).  The  system  is  similar  to  that  operated  in 
Batavia  at  present,  and  which  gave  satisfaction  when  operated  by 
the  Consolidated  company. 

EVERETT.  MASS.— An  order  was  Introduced  at  the  meeting  of 
the  lirmrd  of  Aldermen  that  the  Mayor  file  a  petition  with  the 
legislature  for  permission  to  hold  a  special  election  to  see  if  the 
citizens  will  accept  the  authority  granted  by  the  statutes  to  erect 
and  maintain  an  electrie  light  and  gas  i>lant. 

GREAT  BARRINGTON.  MASS.— The  new  cotton  company  ex- 
|K>ct8  to  have  its  own  electric  lighting  plant  for  lighting  its  mil!s 
at  Riverdale,  near  here.  It  is  also  reported  that  the  Great  Bar- 
rlngton  Ek'ctrlc  Light  Company  wishes  to  have  the  Riverdale 
corporation  furnish  power  to  light  the  slnvts  all  night. 

PALMYRA,  N.  Y.— The  Canandaigua  Kleciric  Light  and  Railroad 
•  'oinpaiiy  has  built  an  electric  light  plant  at  Llttleville,  which  cost 
$:.o,<HM».  and  they  state  that  as  soon  as  the  plant  is  cot  ■  '  •  i  thoy 
will   light  Palmyra.   Manchester.  Shortsville  and  Can.  ..i.     It 

Is  now  believed  that  Palmyra  will  have  electric  lights  in  the 
s|irlng. 

HAMILTON.   OHIO.— The   sp«'clal   iMjmmltlee  appointed   by    the 
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Investment  and  that  their  lights  were  rcistinK  them  much  more 
per  year  than  lb-  ^  «..iii.i  if  they  made  a  contract  with  the  locaJ 
company.    The  «  plant  has  therefore  b<H-n  stdd  to  the 

H  ■  ■'■''•  I  ..«.  r  Company  and  a  two  years*  contract 

ni.  light. 

AN.NaI'«  ii.i.s.  Mil  Pr«>|HiHaJs  will  l»e  receive<l  until  noon  of  the 
12ih  of  February  for  lighting  the  stre<<t8  of  Annapolis  with  gas 
or  electricity  for  thrxw  or  five  years.      I*roiMi.Kals  will  als«»  be  re- 
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The  electric  light  stations  In   1.  i  and 

Xlolinc  will  be  abandoned  and  all  their  good  apparatus  removed  to 
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the  new  station.  A  large  amount  of  new  electric  lighting  appa- 
ratus has  been  recently  purchased  from  the  Brush  company,  and 
plans  have  also  been  laid  for  the  distribution  of  the  power  the 
two  cities  will  need.  The  new  People's  Power  Company  has  a 
capital  stock  of  $300,000.  C.  H.  Deere  is  president,  S.  S.  Davis, 
secretary;     C.  O.   Nason,  treasurer. 


The  Electric  Railway. 


GREENSBORO,  N.  C— The  City  Council  has  granted  a  franchise 
for  a  street  railway.      C.  H.  Harman  is  manager. 

MEDFORD,  MASS.— The  West  End  Railway  Company  will  soon 
begin  work  on  its  proposed  stable  and  car  house  in  Medford,  off 
Salem  street. 

MEMPHIS,  TENN.— It  is  reported  that  the  East  End  street 
railway  will  change  its  motive  power  to  electricity.  W.  M.  Smeed 
is  president. 

CAPE  CHARLES,  VA.— The  Baltimore  "  News  "  is  authority  for 
a  statement  that  an  electric  line  is  contemplated  between  Cape 
Charles  and  Parsonville. 

LITITZ,  PA.— John  R.  Bricker,  of  Lititz,  is  receiving  subscrip- 
tions for  bonds  of  the  proposed  electric  railway  between  Lititz, 
Lancaster  and  Manheim. 

FITCHBURG,  MASS.— The  selectmen  have  decided  to  grant 
the  franchise  for  the  West  street  line  to  the  Fitchburg  and  Leo- 
minster Railway  Company. 

CALAIS.  ME.— Mr.  A.  F.  Gerald,  of  Fairfield,  has  been  in  Calais 
for  the  past  few  days  in  the  interest  of  the  electric  railway 
which  he  proposes  to  build  there. 

McKEESPORT,  PA.— The  McKeesport  and  Wilmerding  Railway 
Company  is  considering  the  erection  of  a  light  station  and  the 
placing  of  arc  lights  along  its  route. 

LYNN,  MASS.— It  is  stated  that  the  Boston,  Revere  Beach  and 
Lynn  Railroad  will  start  the  work  of  equipping  its  line  electrically 
next  spring,  but  the  method  is  not  yet  decided. 

MYERSVILLE,  MD.— The  following  are  the  directors  of  the 
proposed  electric  road  from  Myersville  to  Middletown:  G.  W. 
Wathtel,  D.  V.  Harp,  C.  F.  Flook  and  E.  J.  Smith. 

HAYDENVILLE,  MASS.— The  electric  road  here  is  a  certainty, 
and  it  is  stated  that  the  matter  of  an  electric  lighting  plant,  to  be 
run  in  connection  therewith,  is  also  under  consideration. 

NORTHAMPTON,  MASS.— The  Northampton  Street  Railway 
Company  will  likely  be  granted  permission  to  extend  to  Williams- 
burg and  Easthampton.      President  Olmstead  will  give  details. 

NEWBURGH,  N.  Y.— The  Newburgh  Street  Railway  will  be  sold 
at  public  auction  on  Feb.  6  by  James  H.  Moran  as  assignee  in 
the  suit  of  the  Farmers'  Loan  and  Trust  Company  against  the 
railway  company. 

BALTIMORE,  MD. — The  Baltimore  County  Commissioners  have 
granted  a  franchise  to  the  Pikesville,  Reisterstown  and  Emory 
Grove  Railway  Company,  and  the  work  of  construction  will  begin 
within  six  months. 

BRADDOCK,  PA. — The  incorporators  of  the  proposed  Braddock 
and  Homestead  Electric  Street  Railway  Company,  to  build  one 
and  a  half  miles  of  road,  are  C.  Jutte,  F.  K.  Morse,  C.  M. 
Buchanan  and  George  W.  Theiss. 

ELIZABETH,  N.  J.— A  franchise  will  likely  be  granted  by  the 
council  on  Feb.  1  to  the  Suburban  Electric  Railway  Company  to 
run  cars  through  Orchard  street  to  connect  with  the  Morris  avenue 
and  Cranford,  Westfield  and  Plainfield  lines. 

DETROIT,  MICH.— The  Detroit  and  Howell  Plank  Road  Com- 
pany will  build  an  electric  railway  to  extend  ten  miles  northwest 
of  Detroit.  M.  M.  Willmarth,  C.  E.,  310  Hammond  Building,  and 
Frank  D.  Clark,  408  Trumbull  avenue,  Detroit,  Mich.,  are  inter- 
ested. 

READING,  PA.— A  special  to  the  Philadelphia  "  Public  Ledger  " 
states  that  the  engineering  corps  has  laid  out  a  route  for  the  ex- 
tension of  the  lines  of  the  Reading  and  Southern  Electric  road 
from  Mohnsville  to  Adamstown,  in  Lancaster  county.  About 
$25,000  of  the  $50,000  needed  has  been  subscribed,  and  work  will 
be  begun  in  the  spring. 

WILMINGTON,  DEL.— The  Wilmington  "  Star "  is  authority 
for  the  statement  that  the  Gordon  Heights  Railway  will  be  built 
and  finished  to  the  river  front  in  the  spring  or  early  .summer.  I*: 
will  connect  with  the  Wilmington  Steamboat  Company's  line  at 
their  wharf  at  Gordon  Heights  station. 

^  ELMIRA,  N.  Y.— The  petition  of  the  West  Side  Railway  Com- 
pany for  leave  to  increase  its  capital  stock  from  $100,000  to  $300,000 
has  been  granted  by  the  State  Railroad  Board.  President  Tomp- 
kins of  the  company  states  that  the  step  was  necessary  because  of 
intended  extensions  of  the  road  in  the  spring  to  Horseheads. 

SPRINGFIELD,  MASS.— The  Wyman-Lea  Electric  Railway 
Company  has  organized  to  build  in  the  spring  a  railway  to  con- 
nect Springfield  and  Holyoke.  This  is  intended  to  be  the  first 
move  toward  building  a  competing  line  with  the  Boston  and  Al- 
bany Railway  to  connect  Boston  with  the  Connecticut  Valley.  The 
capital  is  $300,000. 

WASHINGTON,   D.   C— The  Washington   and  Georgetown  Ter- 


minal Railway  Company  is  before  the  Commissioners  with  a  pe- 
tition to  build  and  operate  a  belt  line,  and  such  permission  will 
likely  be  granted.  Amongst  those  interested  are  E.  Kurtz  John- 
ston, William  A.  Wimsatt,  J.  B.  Rank,  E.  Southard  Parker  and 
Andrew   B.    Duvall. 

BRADDOCK,  PA.— The  Braddock  Electric  Street  Railway  Com- 
pany will  likely  rebuild  its  old  line.  A.  L.  Taylor  is  president  and 
C.  F.  Ellis  is  secretary.  The  officials  have  held  a  meeting  with  the 
Supervisors  and  filed  a  bond  of  $5,000  that  they  will  have  the 
road  built  and  in  operation  by  July  1  next.  It  will  be  remembered 
that  the  road  was  abandoned  some  two  years  ago  and  the  tracks 
covered  up.  The  supposition  is  that  it  will  connect  with  the  Du- 
quesne  Traction  Company. 

NEWPORT,  R.  I. — Now  that  a  charter  has  been  granted  for  the 
proposed  electric  railway  to  run  a  line  of  cars  from  One  Mile 
Corner  to  Stone  Bridge,  the  only  remaining  requirement  is  the  per- 
mission of  the  authorities  of  Middletown  and  Portsmouth  to  lay 
tracks.  Senator  E.  A.  Brown,  of  Middletown;  E.  F.  Dyer,  of  Ports- 
mouth; A.  C.  Titus,  of  Newport,  president  of  the  Newport  Street 
Railway  Company,  and  Lorenzo  Tallman,  of  Newport,  are  inter- 
ested.   It  is  expected  that  work  will  be  begun  in  the  early  spring. 

ANDOVER,  MASS.— The  hearing  before  the  Selectmen  of  the 
town  of  the  South  Side  Street  Railway  Company  for  permission  for 
location  on  its  route  from  Lawrence  to  Lowell  was  held  and  no 
objection  was  made.  Two  locations  were  asked  for,  one  on  the 
river  road,  and  the  other  on  the  Tewksbury  road  and  private 
lands.  The  hearing  in  Tewksbury  is  to  be  held  Feb.  21.  The  ma- 
jor part  of  the  route  lies  in  the  two  towns;  the  terminals  only 
being  in  the  cities.  The  company  desires  that  two  years  be  given 
in  which  to  complete  the  line. 

BAT  A  VIA,  N.  Y  — Capt.  Lina  Beecher  is  the  projector  of  an 
electric  road  connecting  Batavia  with  Oak  Orchard,  on  Lake 
Ontario,  and  preliminary  vTork  is  well  under  way.  It  is  proposed 
to  use  the  Beecher  single  rail,  elevated  12  feet  above  the  sur- 
face of  the  highway  on  steel  supports.  The  motive  power  will  be 
storage  batteries,  and  both  freight  and  passengers  will  be 
handled.  The  estimated  cost  of  construction  is  $10,000  per  mile 
and  the  Oak-Orchard-on-tne-Lake  company  has  taken  $25,000  worth 
of  stock.  The  road  will  probably  take  in  Albion  and  Waterford, 
where  unlimited  water  power  is  available. 


Personal  Notes. 


MR.  JOHN  WARING,  th'^  inventor  of  the  Novak  lamp,  is  a  type 

of  the  modern  inventor  who, 
equipped  with  a  thorough  scien- 
tific knowledge,  applies  scientific 
methods  to  invention.  Mr.  War- 
ing was  born  at  Darlington,  Wis., 
in  1862,  and  graduated  from  Cor- 
nell University  as  a  mechanical 
engineer  in  1884,  although  a  por- 
tion of  his  senior  year  was  de- 
voted to  electrical  work  in  the 
physical  laboratory  under  Prof. 
Anthony.  In  1SS6  he  became  con- 
nected with  the  Mather  Electric 
Company  and  had  charge  of  their 
laboratory.  His  duties  were  con- 
nected with  testing  and  special 
work,  and  among  other  work 
he  perfected  resistance  boxes 
for  fine  measurements  and  de- 
signed a  copper  coil  for  the  same 
purpose  to  be  used  for  directly 
reading  temperat ..res,  which  ha.<5- 
been  supplied  to  a  number  of  the  best  boxes  in  this  country.  Ho 
also  worked  on  ammeters,  voltmeters  and  galvanometers,  develop- 
ing the  present  type  of  magnetic  vane  instruments  from  a  French 
model.  In  1890  Mr.  Waring  became  the  electrician  of  the  Perkins 
Electric  Lamp  Company,  with  whom  he  remained  until  its  factory 
closed  on  Dec.  1,  1893.  Mr.  W.. ring's  recent  connection  with  the 
Novak  lamp  is  too  familiar  to  require  comment. 


Miscellaneous  Notes. 


A  COMMON  CARRIER.— The  Federal  Court  of  Appeals  at  Kan- 
sas City,  Mo.,  through  Judge  Smith,  has  decided  that  a  telegiaph 
company  is  as  much  a  common  carrier  as  a  railroad  company,  and, 
therefore,  when  it  does  business  in  more  than  one  S*ate  comes 
under  the  interstate  commerce  laws. 

THE  CHICAGO  ELECTRICAL  ASSOCIATION  at  its  last  meet- 
ing listened  to  a  lecture  by  Mr.  W.  Clyjie  Jones  on  "  A  History 
of  the  Telephone."  On  Feb.  13  Mr.  A.  M.  Walter  will  read  a  paper 
on  "The  Student  Course  at  Lynn,"  the  discussion  of  which  will 
be  opened  by  Mr.  F.  S.  Hickok,  of  the  Western  Electric  Company. 

SANTA  FE,  N.  M. — A  20-year  franchise  has  been  granted  to  I. 
Sparks,  the  manager  and  secretary  of  the  Sante  Fe  Electric  Com- 
pany, for  the  operation  and  erection  of  a  local  telephone  exchange 
in  the  city  of  Santa  Fe.    The  poles  and  lines  are  now  erected,  and 
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the  exchauKe  wlil  be  put  into  uperation  ait  soon  aii  practicable. 
A  12  rate  will  prevail.  Sixty-five  subscribers  have  entered  into 
irontractH  for  one  year  from  dale  of  the  opening  of  the  central 
office. 

THE  NATiONAL.  KLECTJtlC  LKJHT  AtiSOClATHjN  has  ex- 
tended an  invitation  to  electric  railways  to  be  represented  at  thv 
iw.'ventf'enth  convention  of  this  AH.'^ociaiion,  to  be  held  in  Wash- 
Ington,  D.  C,  Feb.  27,  28  and  Man  h  I,  1S;*4.  They  are  Informwj 
that  some  of  the  topics  for  discussion  will  l>e  of  particular  lnter»-si 
to  electric  railway  companies,  such,  for  instance,  as  "Storage  Bai- 
teries,"  and  that  the  electrolytlcal  effects  of  return  currents  will  be 
treated  of  in  a  paper  entitled  "The  Importance  of  Complete  Metallic 
i'lrcuitM  for  i':i<-ctrlc  Itullways,"  which  will  merit  wide  attention 
from  railway  interests,  and  will  be  thoroughly  discussed. 

tJITIZi:NS    IJUK11:D  THI-:   ICAILS.— At   Auburn,    Me.,    there   hay; 
iH-en    a    bitter    fight  between  citizens  and    the    local  street   railway 
V,    which    culminated    recently    by    the    citizens    seizing    a 
w    in    ojjeration    and    immedately    selling    it    at    auction. 
'I  ii.->    ili<-n  covered  up  th<-  tracks  with  snow  and  ordering  out  th.- 
city   fir**  eiigin**  turn«d  the  hose  <m  the  banked  snow,  which  s«xjii 
became   frozen    Into    a    compact    mass.         The    city    officials    were 
forced  to  assist  in  these  measures  by  an  Indignation  meeting.      In 
ih<'  neigh  boring  city  of  Ix-wiston    the  tracks  were  also  covered  and 
I  ••<!   ti»  guard   against  their   being  cleared,  notwltli- 
.11  injunction  had  been  issued  against  any  interfer- 
ence with  the  street  railway  company's  property. 

I'KNNOCK   IN    Ni:\V   PASTUKKS.— The  Atlanta   "Constitution' 
lit    Jan.    14    contains    an    advertisement    of    the    Pennock    Batlerj 
I     :lit  arsil   Improvement  Company,  soliciting  subscription.. 
I.'  k    of    that    ccjncern.  We    warn    the    Southern    public 

aguiiiKt  placing  reliance  in  the  absurd  claims  for  this  sys- 
t»  m,  and  advise  any  Intending  Investor  to  write  to  Peoria,  111.,  and 
f.rlilKfport,  Conn.,  for  information  in  regard  to  Pennock  hlm.self. 
H  would  be  interesting  to  know  the  professional  standing  of  the 
following  sjxinsors  of  the  system,  whose  recommendations  are 
usihI  to  bolster  up  Its  claims:  William  R.  Beebe,  M.D.,  Bridgeport, 
«'orm.;  F.  d.  Hatch,  "electrician,"  Boston;  Charles  R.  Thomas. 
"l-Mliwtn  Klec.  III.  Co.,"  B<".8ton;  John  H.  Wesler,  "electrical  ex- 
pert," Bridgeport,  Conn.,  and  H.  H.  Grlbben,  "electrician."  Boston. 

THK  M:TH1:ULAND  society  KOK  THK  PKOMOTIUN  OI-' 
INni'HTHY  asks  for  papers  containing  an  indication  of  the  means 
lo  obiain  energy  through  wln<lmills,  to  accumulate  this  energy 
elertrleally,  to  transmit  It  or  to  make  it  transjiortable;  and  de- 
sires more  particularly  an  answer  to  the  following  <iuestlons; 
1.  What  Is  the  average  energy  a  c<)mmon  windmill  Is  able  to  pro- 
duce, p<'r  day  of  24  hours,  in  combination  with  an  electric  accu- 
mulntor:  what  would  Im<  the  installation  most  suitable  to  this  ef- 
feei  and  what  would  be  the  eosl  of  one-horse  power  hour?  2.  Is  It 
I  from  ai  <l  pfilnl  of  view    to  apply  the  new  aerial 

li  11  an  IV  lit-  for  the  Hccumulution  and  the  utlliza- 

ilon  of  tills  ern-rgy'.'  If  so,  what  nierhanlcal  appliances  wt>uld  be* 
required  for  this  purpose'/  The  project  of  a  supposed  application 
of  the  syMtem,  by  which  a  factory  is  provided  with  light  and 
power,  In  wanted  as  an  Illustration.  The  drawings  belonging  to 
the  answers  must  be  made  on  whlti-  paper  (no  l)lue  prints)  on  a 
H.-ale  of  ^4-  The  prl/.e  offered  Is  the  gold  medal  of  the  society  and 
a  reward  of  MO  ($140.)  Answers  must  be  sent  before  July  1,  18!«4. 
with  the  author's  name  in  a  clc»se<l  i>nvelope,  lo  ihe  general  secre- 
iiirv     .f  f  '   •-     r    "      \-    ■     r-    ■   •     ■:■    11  -  i-,m.   IT. .Hand. 


(invade  and  iiuducitvial  llotco 


rill.     l,l.,l,l..li    LINCOLN    KI.KCTRIC    COMPANY,    » 

<  »hlo,  Is  running  Its  factory  overtime  In  order  to  fill  Its  ord<-rs 

THK  .MM.M'.H  CnNHTIH'CTH  »N  iV>MPANY.  of  Pittsburg,  rr- 
lM>rts  buslnesH  llrsl-eluss.  having  suHlelent  orders  aheacl  to  keep  it 
iMisy  for  some  lime, 

ITUITY  nil.  KlI/rKK  iroMI'ANY.  Wl  Water  mre«'t.  Plils- 
burg,  rejMirts  l»usiness  exoellenl;  orders  for  Jnnunry  were  largely 
III  exeoss  of  any  month  lust  your.. 

I  I.  HAYH  A  CC»..  H-tit  I.llMTty  tHr*-r\.  Pittsburg.  n«|H.rt  busl- 
iie««  for  this  year  Ihtis  far  has  l>e«'n  very  rimkI.  The  conipHny  Is 
iiinnliiK  full  lime  and  hiis  all  it   ean  ilo. 

THK  ACTnMATIC  SWITCH  COMPANY,  of  liaHlniore.  re|H.rm 
liuslness  Improxing  vi>r>  nioely.  Colbn-'Hons.  however,  are  yet  n 
liltir  slow,  but   lmpr«»vement  Is  nlixi  nollronble  In  this  dlnn'llnn. 

WH.I.I.VM     J  HS    eleolrleal    en- 

Kln<<er  of  Kiirni'  ept   the  mannge. 

men!  of  the  \Vo|vorln<>  Kloclrtc  l.lirhl  Com|>niiv.  tif  llollnnd.  Mich. 

W.M.I    ^  S<1NS  hnvo  made  H  1  i  .n  so 

their    C|.  >    p«>     i;  (.    of   t»ie    f;»ep    \  their 

cintnis,  or  the   tirni  will   plm  e  «he  whole  1  In  the  hand*  of 

thri»e  trustees,   to  !>«>  rtn  fo|    the  Ix-nent    c.l    ...      .:tdiloni. 

THK  WKNSTUt^M  Kl.hCTRIC  0)MPANr,  of  Biilttm<>r».  is 
about  to  plnc«>  in  the  market  n  n»-'  h 

Is  snid  t<»  be  nn  Improvement  i>n  i  j. 

P.  Smith,  of  this  company.  rrpt»rls  huslnpits  prospocts  v«t>'  «»- 
eoursglng 

FRANK    W     STEWART.    1.208  Oreen   8tre«l.    Philadelphia,    n«w 


has  the  agency  for  the  Novak  lamp  for  the  territory  formerly  cov- 
ered by  Messrs.  O.  D.  Pierce  &  Co.  He  was  employed  by  Messrs. 
Pierce  &  Co.  for  nearly  two  years  as  salesman  and  is  well  acquaint- 
ed with  the  trade. 

JENKINS  BROTHERS,  71  John  street.  New  York,  have  issued 
a  new  catalogue  and  price  list  of  their  celebrated  valves  and  pack- 
ing. All  of  the  various  valves,  packing  and  steam  fitiingrs  manu- 
factured or  handled  by  this  firm  are  illustrated  and  directions 
given  how  lo  use  their  standard  packing. 

THE  JOSEPH  DIXON  CRUCIBLE  COMPANY.  Jersey  City, 
N.  J,,  has  isued  a  second  edition  of  its  instructive  pamphlet  on 
graphite  as  a  lubricant.  Many  opinions  of  men  competent  in 
various  lines  are  given  as  to  value  of  graphite  as  a  lubricant,  in- 
cluding an  elaborate  test  by   Prof.   Thurston. 

THE  WASHINGTON  CARBON  COMPANY',  of  Pittsburg,  re- 
ports business  very  much  improved  and  the  prospects  for  a  good 
year  as  very  promising.  This  company  shortly  will  place  on  the 
market  a  new  special  carbon  for  arc  lamps,  which,  it  is  claimed, 
will  be  different  and  superior  to  anything  yet  Introduced. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  East  Berlin.  Conn., 
has  designed  and  built  the  new  iron  coal  sheds  of  the  Grosvenor- 
Dale  Company,  Grosvenor-Dale,  Conn.,  which  are  so  arranged 
that  the  coal  can  be  unloaded  direct  from  ihe  cars  into  the 
pockets  without  handling.  The  Grosvenor-Dale  Company  expect 
to  save  a  large  amount  of  money  each  year  by  lessening  the  ex- 
pense of  handling  their  coal   the  second  time. 

THE  RUSSELL  F:LECTR1C  MANUFACTURING  COMPANY. 
212  Eddy  street,  Provid-.'nce,  R.  I.,  has  published  a  number  of  pho- 
tograjihic  reproductions  showing  the  operation  and  giving  views 
of  their  Well-known  mast  arms  of  which,  we  learn,  there  are 
now  in  dally  use  more  than  100,000  lineal  feet.  The  views  are 
printed  on  heavy  cardboard  and  the  different  sheets  held  together 
by  a  single  eyelet  fastener,  which  Is  quite  a  convenient  innovation. 

THE  SPERRY'  SINGLE-MOTOR  SYSTIOM  and  Sperry  electric 
brake  have  been  selected  by  the  People's  Traction  Company  to  go 
on  its  system  In  Philadelphia,  Pa.  It  made  this  selection  after 
the  most  thorough  investigation,  the  electric  brake  especially  be- 
ing a  pleasing  feature  to  them.  The  electric  brake  simply  stops 
the  car  with  the  same  kmd  of  power  which  Is  used  to  start  it. 
and  the  adoption  of  such  a  device  is  claimed  as  a  great  step  in 
advance. 

CHARLES  A.  SCHIEREN  &  CO.,  45  Ferry  street.  New  Y-^ork. 
have  their  Dixie  Tannery,  Bristol,  Tenn.,  about  ready  for  business 
and  are  beginning  the  operation  of  tanning  there.  The  best  quality 
of  bark  is  obtained  there,  and  they  intend  to  manufacture  the  best 
quality  of  leather  suitable  for  leather  belting  purposes,  only  tan- 
ning leather  for  the  best  belting  for  their  own  use.  They  reiKirt 
encouragement  In  the  volume  of  business  for  the  month  of  Jan- 
uary, and  think  the  outlook  brighter. 

THE  VIADUCT  MANUFACTURING  COMPANY,  of  Baltinu.re. 
reports  that  a  great  Improvement  has  taken  place  in  its  business 
during  the  past  three  weeks,  and  It  has  booketl  orders  for 
thousands  of  telephones,  magnets,  call  bells,  switchboards  and 
other  apparatus  pertaining  thereto.  The  experience  of  this  com- 
pany in  this  particular  line  has  been  very  extensive,  and  the 
quality  of  goods  turned  out  by  it  is  well  known,  and  anything 
that  is  not   satisfactory  will  l>e  made  so. 

THE  MI:TROPOLITAN  electric  company.  Chicago.  III., 
has  Just  taken  the  gen-^ral  sales  agency  f<»r  the  P.  &  B.  specialties, 
which  Include  paint,  armature  varnish,  electrical  compounds,  tape 
and  Chatterton's  comp  nnul.  A  large  stock  will  be  carried  at 
Its  store  ami  warerooins.  1S6-1XN  Fifth  avenue,  and  prices  will  l>e 
•nade  the  same  as  from  the  factory.  This  is  an  Important  ar- 
rangement, and  the  Metropolitan  Electric  Company  is  i..  )>.»  con- 
gratulated  upon   H<H?urInK   this  agency. 

C.  C.  PE<'K.  Rochester.  N,  Y..  has  received  the  contract  for  the 
boilers  to  su|)ply  Ihe  Detroit  city  electric  light  plant,  the  well- 
know*n  Peck  boiler  having  been  selected  after  strong  c<impetltlon. 
The  order  Is  for  seven  .100-h.  p.  boilers  to  carry  1«W  ixmnds  of 
steam,  working  pressure.  Each  Ixiller  is  r<»<iulrod  to  evaix^rate 
'.».0<xi  pounds  per  hour  of  feed  water  at  P^i  degrees  Kaht.  Into  steam 
at  16.'>  p<iun<ls  gavige  pr>*ssure.  and  to  evaporate  lo  |>ounds  of  water 
frtmi  and  at  212  degreeB  pep  pound  of  combustible  in  Hocking 
Valley  coal.  The  duty  Is  that  of  supitlying  triple  expansion 
vertical  marine  engines  used  In  running  dynamos. 

WILKY  *  PHELPS.  Monadnork  Building.  Chicago.  ha\e  re- 
ceived favorable  reports  from  Eur»>pe  in  regard  to  the  I..aval  steam 
turbine,  whore  recently  £06  have  h«M»n  sold  In  com|>etltlon  with 
other  motors  for  electric  lighting.  Great  success  has  been  met 
with  In  their  lntro«luct!on  f>n  account  of  the  small  weight  an<1 
*I  ''le  adn.i-  Si  of  light,  which  results 

fi-  ,1    and    i:  '  ii'>r    used.       !')>    to   d«t«' 

M«i  wear  has  l>iM»n  detected  In  any  of  the  machines  in  use.  At  the 
K"o«nt  exhibition  In  B.itavla  the  I^aval  steam  turbine  received  an 
"honi>rable  reward."  the  highest  distinction  granted. 

THE  NKWTON  electric  COMPANY,  of  39  and  41  Cortlandl 
street.  New  York  City,  is  now  ready  to  introduce  very  extensively 
Its  lighting  appliances.  It  manufacturers  a  line  of  sockets,  cut- 
outs, fixture  and  arm  switches,  etc..  which  are  all  simple,  me- 
chanical and  sold  at  reasonable  prices.  Thirty  thou.sand  of  Its 
s<'  Id  and  are  Working  v-  ■  \ 

Iti-  and  has  a  capacity  .  :  -us 


February  lo,  i«»4. 


THtC     K^Lfc^ClKlCAL     WORLt). 


i9y 


per  annum,  beside  a  piuportiunate  number  ot  their  otlier  special 
appliances.  They  are  the  only  manufacturers  of  the  standard 
socket  in  this  city.      W.  J.  Newton  is  the  manager. 

PARTRICK  &  CARTER  CO.,  125  South  2d  street  and  KU  Gothic 
street,  Philadelphia,  Pa.,  has  issued  the  1894  edition  of  its  well- 
known  catalogue  of  house  goods  and  general  electrical  supplies— 
a  book  that  is  found  almost  indispensable  to  dealers  in  electrical 
goods.  The  1894  edition  is  bound  in  cardboard  covers  and  contains 
136  7%xlOV^  inch  pages,  with  some  hundreds  of  illustrations. 
Eleven  pages  are  devoted  to  a  list  of  hotels  using  the  Partrick  & 
Carter  patent  needle  annunciator,  a  glance  at  which  shows  that  a 
prospective  purchaser  in  any  part  of  the  United  States  or  Can- 
ada will  have  but  few  miles  to  travel  in  order  to  inspect  the  work- 
ing of  this  system.  A  commendable  feature  of  this  catalogue  is 
the  concise  explanatory  notes  that  accompany  most  of  the  illus- 
trations, which  contain  many  hints  as  to  the  selection  of  apparatus 
and  material  for  particular  duty  or  service  and  point  out  special 
features. 

THE  CARPENTER  ENAMEL  RHEOSTAT  COMPANY,  Bridge- 
port, Conn.,  will  immediately  put  upon  the  market  a  full  line  of 
electrically  heated  appliances,  such  as  soldering  irons,  flat  irons 
and  glue  pots,  various  kinds  of  electrically  heated  tools,  as  well 
as  electric  cooking  utensils,  such  as  chafing  dishes,  coffee  pots, 
ovens,  broilers,  etc.  The  rheostats  of  this  company  are  now  in 
almost  universal  use  by  manufacturers  of  electrical  generators  and 
motors,  and  by  electric  contractors.  Their  theatre  dimmers  and 
field  rheostats  have  such  marked  advantages  as  regards  space  and 
safety  from  fire  as  to  have  really  no  competition,  and  the  pro- 
gressive policy  of  this  company  in  continuing  to  make  reductions 
in  price,  notwithstanding  this  is  in  marked  contrast  with  usual 
methods  of  charging  high  prices  because  of  the  protection  of 
fundamental  patents.  The  following  agencies  of  the  company 
have  recently  been  established:  Walker  &  Kepler,  Philadelphia; 
Sargent  &  Lundy,  Chicago;  Owen  Ford,  St.  Louis;  William  Os- 
wald,  New  Orleans. 

THE  INTERIOR  CONDUIT  AND  INSULATION  COMPANY 
has  issued  its  annual  report  and  statement,  which  are  highly  sat- 
isfactory in  view  of  the  business  depression  during  eight  months  of 
the  period  covered.  The  report  stat'^s  that  the  license  agreements 
referred  to  in  last  year's  report  as  likely  to  be  shortly  consum- 
mated, and  to  yield  substantial  royalties  to  the  company  from  the 
manufacture  and  sale  of  new  generators  and  railway  motors,  have 
not  been  consummated,  mainly  on  account  of  the  financial  panic 
of  the  past  summer.      The  Board  of  Directors  states  its  determina- 


tion that  the  company's  interests  would  be  best  conserved  by 
awaiting  a  more  opportune  time  wherein  to  conclude  such  transac- 
tions, particularly  in  view  of  the  fact  that  in  so  far  from  suffering 
any  deterioration  by  the  lapse  of  time,  the  inventions  involved  are 
being  improved  upon  and  supplemented  by  others  of  great  value, 
all  going  to  make  up  a  highly  organized  system  of  railway  equip- 
ment, with  which  the  directors  feel  they  can  deal  to  much  greater 
advantage  than  with  the  segregated  parts  hitherto  constituting 
the  subject  matter  of  their  license  negotiations. 

THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio.— The  officers 
of  this  company  are  Mr.  K.  T.  Cooke,  president,  and  Mr.  F.  B. 
Black,  secretary  and  manager,  both  well  known  as  active  business 
men  of  Mansfield,  with  an  extensive  experience  In  the  manu- 
facturing business.  Mr.  C.  K.  King,  who  was  lately  connected 
with  the  Ansonia  Electric  Company,  of  Chicago,  and  is  well 
known  among  Western  street  railway  men,  has  been  engaged  to 
Iwok  after  the  interests  of  the  electrical  department  and  act  in  the 
capacity  of  special  salesman.  This  company  is  not  a  novice  in  the 
manufacture  of  street  railway  supplies,  as  it  has  been  en- 
gaged in  this  line  of  work  for  several  years  past,  a  large  Westeri; 
supply  house  having  taken  its  entire  output.  Its  manufacturing 
plant  consists  of  a  machine  shop  and  foundry  equipped  with  ma- 
chines of  the  most  improved  design,  and  a  complete  laboratory  for 
testing  purposes,  fitted  with  a  Riehle  Brothers  testing  machine. 
Queen  &  Co.  testing  sets  and  the  electrical  meters  necessary  to 
make  exhaustive  measurements  on  the  different  articles  whicn 
this  company  puts  out  to  the  trade.  The  company  intends  to  .send 
out  a  comprehensive  and  reliable  record  of  tests  made  on  the  vari- 
ous articles  manufactured  by  it,  which  will  include  the  breaking 
strains  and  insulator  resistances  of  each  article,  so  that  the  engi- 
neer in  charge  of  the  construction  of  a  road  will  have  reliable  data 
to  figure  on.  An  illustrated  catalogue  of  a  complete  line  of  ma- 
terial necessary  for  the  construction  and  maintenance  of  electric 
street  railways  will  be  ready  for  distribution  about  Feb.  15.  which 
every  street  railroad  man  will  find  of  interest  to  him. 


gu0tne00  Jlottve. 


BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  Syracuse,  N.  Y. 


Illustrated   Record   of   Electrical    Patents. 


U.    S.    PATENTS   ISSUED  JAN.    23,    1894. 
(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,  New  York.) 

513,097.  PHONOGRAPH;  T.  A.  Edison,  Llewellyn  Park,  N.  J. 
Application  filed  Dec.  3,  1890.  This  comprises  a  centrifugal  gov- 
ernor connected  with  a  motor  operating  a  phonograph,  a  spring 
contact  in  the  motor  circuit  normally  resting  on  the  movable 
part  of  the  governor,  a  stop  in  the  path  of  the  contact,  and  an- 
other connection  with  the  governor  completing  the  motor  circuit. 

513,109.  ELECTRIC  RADIATOR;  W.  D.  Hough  and  E.  Z.  Burns, 
Niagara  Falls,  N.  Y.  Application  filed  Jan.  9,  1893.  This  com- 
prises two  sections,  the  metallic  parts  of  which  are  insulated 
from  one  another,  pipes  in  connection  with  but  insulated  from 
the  sections,  and  electrical  connections  from  tlie  sections. 

513.111.  ELECTRIC  ARC  LAMP;  W.  Jandus,  Cleveland,  Ohio. 
Application  filed  Oct.  22,  1892.  In  an  arc  lamp,  a  carbon-holding 
tube  formed  with  a  contracted  socket  portion  having  longitu- 
dinal slits  closed  at  both  ends. 

513.112.  GAS  AND  ELECTRIC  COUPLING;  W.  J.  Kelly,  Boston, 
Mass.  Application  filed  Sept.  19,  1893.  This  comprises  two 
hollow  members,  one  having  arms  secured  to  the  outside  thereof, 
a  collar  carried  by  and  movable  on  the  outside  of  the  other  mem- 
ber and  engaging  the  arms  of  the  other  member,  and  means  to 
lock  the  collar  and  arms  together. 

513.113.  ELECTRIC  LIGHT  FIXTURE  FOR  MUSIC  STANDS; 
W.  J.  Kelly,  Boston,  Mass.  Application  filed  Sept.  19,  1893.  A 
fixture  for  a  music  stand  consisting  of  a  hollow  body  containing 
an  incandescent  lamp  and  provided  with  a  longitudinal  slit  to 
emit  the  light. 

513,122.  ELECTRIC  SAFETY  DEVICE  FOR  ELEVATORS;  R.  W. 
Magrane,  Brooklyn,  N.  Y.  Application  filed  March  17,  1892. 
A  device  adapted  to  engage  a  stop  on  the  valve  rope  when  the 
door  is  open,  an  electric  circuit  and  a  make  and  break  contact 
for  the  circuit  controlled  by  the  opening  and  closing  of  the  door. 

513,126.  RHEOSTAT;  W.  Meredith,  Aurora,  111.  Application  filed 
April  20,  1832.  The  combination  with  a  series  of  perforated 
plates  of  a  bolt  passing  through  the  perforations  and  insulated 
from  the  plates,  and  terminals  whereby  the  solid  mass  of  plates 
is  brought  into  circuit  and  the  free  ends  are  left  exposed  to  re- 
duce the  heat  of  the  mass. 

513,134.  ELECTRIC  ELEVATOR;  N.  P.  Otis,  Yonkers,  N.  Y.  Ap- 
plication filed  June  25,  1890.  The  combination  with  the  elevat- 
ing engine  of  a  current  controller  consisting  of  a  switch  and  a 
disc,  two  springs  connected  on  opposite  sides  with  the  centre 
of  the  disc  and  tending  to  restore  it  to  a  mid-position,  and  means 
for  operating  the  switch. 

513,181.    MICROPHONE;   A.  Groper,  Dusseldorf,  Germany.    Appli- 


cation filed  Jan.  14,  1893.  A  transmitter  having  a  mica  diii- 
phragm  and  a  carbon  diaphragm  arranged  with  an  air  space  be- 
tween them,  the  mica  diaphragm  adapted  to  receive  and  trans- 
mit sound  waves  to  the  carbon  diaphragm,  and  a  number  of 
carbon  balls  in  contact  with  the  carbon  diaphragm  and  sub- 
jected to  varying  pressures,  and  an  electric  current  passing 
through  them. 
513,213.  ELECTRIC  MOTOR-CONTROLLING  DEVICE;  J.  K. 
Stanton,  Boston,  Mass.  Application  filed  June  19,  1893.  The 
combination  of  fixed  plates  connecting  strips  insulated  from 
each  other,  a  movable  guide  piece  of  non-conducting  material 
provided  with  spring  contact  pieces  adapted  to  engage  with  the 
plates  and  connections  to  form  part  of  a  circuit  through  a  motor 
and  generator. 

513.219.  ELECTRIC  BELL;  C.  Turnbull,  Jr.,  North  Shields,  Eng- 
land. Applicatior  filed  July  24,  1893.  An  electric  bell  having  an 
extension  upon  its  vibrating  arm,  and  a  make  and  break  con- 
nection between  the  extension  and  the  hammer  arm. 

513.220.  ELECTRIC  BELL;  C.  Turnbull,  Jr.,  North  Shields.  Eng- 
land. Application  filed  Nov.  11,  1S93.  An  electric  bell  having  a 
fixed  extension  upon  its  vibrating  armature,  the  outer  point  of 
which  extension  is  pivoted  to  an  intermediate  point  on  the  ham- 
mer bar,  and  a  make  and  break  point  of  circuit  between  the 
inner  end  of  the  extension  and  a  point  to  which  the  circuit  wire 
is  connected. 

513,245.  SECONDARY  BATTER i;  E.  and  L.  Paget,  New  York, 
n!  Y.  Application  filed  Feb.  9,  1893.  In  a  secondary  battery, 
treating  the  electrodes  in  a  solution  of  nitrate  of  magnesium. 

513,2.50.  ELECTRIC  LIGHT  CUT-OFF;  J.  B  Stewart.  Haver- 
straw,  N.  Y.  Application  filed  June  21,  1S93.  This  comprises  a 
single  magnet  and  armature,  a  rockmg  arm  mounted  on  the 
magnet,  the  arm  being  provided  with  a  conducting  and  a  non- 
conducting bar  and  having  electric  light  terminals,  and  a  single 
projectitm  on  the  arm  engaging  the  armature  lever  by  which  it 
is  operated. 

513,251.  ELECTRO-MECHANICAL  GONG;  N.  H.  Sui  en.  New 
York.  N.  Y.  Application  filed  Oct.  11,  1893.  The  combination 
with  a  striking  arm  of  two  springs  for  alternately  moving  it  in 
opposite  directions,  the  springs  being  joined  so  as  to  be  wound 
simultaneously. 

513,264.  ELECTRIC  METERS;  J.  C.  Henry,  New  York,  N.  Y. 
Application  filed  Dec.  24,  1891.  This  comprises  an  irregularly 
shaped  member  moved  by  a  controlling  mechanism  adapted  to 
correct  irregularities  therein  and  to  transmit  regular  movements 
in   opposite  directions  to  connected  registers  or  indicators. 

513,294.     ELECTRICAL     APPARATUS     FOR     FIRING     SUBMA- 
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RINE  MINES;  G.  Bertolini.  Venice,  Italy.  Application  filed 
April  6,  1892,  The  combination  of  discs  supported  on  a  stand  and 
having  f.-lectrical  conductors  with  contact  points,  a  shaft  rotating 
on  the  stand,  a  vertical  contact  piece  carried  by  the  shaft,  a  tele- 
w.iiiift  trunnloned  on  the  shaft,  contactis  affixed  to  the  telescope, 
and  a  device  adapted  to  be  Inserted  between  the  contacts. 
r,lZ.:U)0.  ELECTJtKJ  GAS  IJGHTEIl;  \V.  L.  Brown,  San  Fran- 
cisco, Gal.  Appli' ati'Oi  llled  June  22,  18'J3.  This  comprises  a  mov- 
able electrwie,  a  rotalable  cam  havin[?  eccentric  and  concen- 
tric passaKcs  communicating  at   their  ends  and   adapted   to  en- 
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No.  613,422.— MEANS   FOK  COOLING  ELECTRIC  CONDUCTORS. 

gage  the  movable  eh-ctrode  to  move  It  when  the  cam  is  turned 
in  one  dirci'tlon,  a.id  to  allow  It  to  remain  stationary  when  it  is 
turned  in  the  other  direction. 

513,3«r,.  TELEi'HONK  TKANSMITTEK;  K.  U.  Colvin.  New  Yorit, 
N.  Y.  Applliiillon  llled  Oct.  10,  18'J3.  A  transmittt-r  provided 
with  a  (lliiphraKm  carrying  a  «ell  contuiniiig  a  granular  con- 
ductor and  llxed  electri>(l«'8  relatively  non-vibratory  in  contact 
with  the  granular  conductor. 

613,346.  ELECTIUG  CALL  HELL  FOK  PNEUMATIC  TUBES;  L. 
Hlrouse,  lialtiniore,  Md.  Application  llled  April  G,  iH'M.  Thi.s 
comprehends  the  use  of  an  eleciromagnellc  call  bell,  which  Is 
operated  whi'U  a  call  Is  to  be  made  by  a  \>un  of  air  through  a 
tulx-. 

61.1,347.  MA<;NET0-ELECTU1C  MACHINE;  H.  H.  Taylor,  Los 
Angi'les,  Cal.  Application  llle<l  March  l.'i,  1893.  An  electromag- 
netic machine  provi  led  with  movable  auxiliary  pole  pieces 
arraii'  i\«ly  at  each  side  of  the  pernninent   pole  pieci-s 

of  til'  .md   aiiapted  and  arrangeil   to  be  moved   toward 

and  away  troni,  and  to  lit  dose    to  the  periphery  of  the  arniutun-. 

613.349.  MEANS  FOR  NEUTRALIZING  SELF-INDUCTION  IN 
ALTERNATING  CIRCUITS;  E.  Thomson  and  E.  \V.  Rice,  Jr.. 
HwampHcott,  Mass.  Application  tiled  Sept.  1,  1K93.  The  combina- 
tion of  a  trariHforiTUT  and  a  condenser  In  circuit  with  a  separate 
wIndinK  on  t)  core  with  the  prinuiry  and  secon<lary  wind- 
ing* of  the  ti  til  r  ami  adapted  to  neulrali/.e  the  lag  of  the 
current  in  the  circuits  to  which  the  transformer  Is  connected. 

613.350.  AUTOMATIC  ItHEoSTAT;  H.  C.  Van  Emon.  San  Fran- 
cInco,  Cal.  Application  filed  April  4,  1K93.  A  rheostat  who.><e 
lever  Is  'd  by  a  r«'<lproealliiK  piston,  the  cylinder  of 
which   Is  I   with   pressure  by  the  motor. 

613,3:i2.  ANNUNi'lATuR  SYSTEM;  A.  L.  Vogt.  Delawiire.  Ohio. 
Application  nii-d  March  s.  IVJ.l.  An  annunciator  cabinet  having 
push  buttons  which  make  contact  with  the  proper  circuits,  ter- 
minating In  iiM  Inner  wall. 

r.i;i.:ir,4,    ai'i-auatus      fmr      registeriN(5      telephone 

<'ALLS;       L.     Kahn,     lliimtuirg.     Germany.  A|>|ill('iiltoM     (lied 

Mnrch    2,    1K93.      An    aii|>iiiiitus    for    registering    telephone    calls, 
consisting  of  a.  transmitter  for  priwluclng  currents  of  aKernate 
polarity    to    operate    a    printing    telexraph    at    a    distant    station 
from  the  call  station. 
613.370.     Ml  V|»    APPAllATUS    F<»|l    PREVENTING 

piiASi:    .  NT    I.N    ai,ti:rnating    CURHENTS; 

v..    p.    Stolnntetx,    Lynn.    Muss.       Application    ni.'d    Sept.    9.    1H93. 
The  combination  In  nn  alternate  circuit  of  a  condenser  c<mn«>cted 
Indiictlvoly   to  the  circuit    through   conductors  carrying  currents 
T'  'ortlonal  to  the  |Kitentlnl  and  current  strength  in 
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513.401.  ELECTRIC  MOTOR  FOR  STREET  CARS;  B.  G.  Lamme, 
Pittsburg,  Pa.  Application  filed  March  27,  1893.  This  com- 
prises an  armature  mounted  upon  the  axle  of  the  car,  and  two 
field  magnets  independently  sleeved  upon  the  axle  and  suspended 
at  their  rear  ends  from  the  car  body. 

513.420.  METHOD  OF  COOLING  THE  IRON  OF  TRANSFORM- 
ERS; H.  A.  Rowland,  Baltimore,  Md.  Application  filed  Feb.  S, 
1893.  The  combination  with  laminated  iron  sheets  subjected  to 
varying  magnetic  influences,  of  vessels  containing  fluid  in  jux- 
taposition to  the  sheets  and  parallel  to  the  motion  of  the  lines 
of  force. 

513.421.  METHOD  OF  COOLING  TRANSFORMERS;  H.  A.  Row- 
land, Baltimore,  Md.  Application  filed  Feb.  8,  1893.  The  com- 
bination of  a  closed  vessel,  a  volatile  liquid  partly  filling  the 
vessel,  and  a  transformer  Immersed  In  the  volatile  liquid. 

513.422.  MEANS  FOR  COOLING  ELECTRIC  CONDUCTORS; 
H.  A.  Rowland,  Baltimore,  Md.  Application  filed  Feb.  14,  1893. 
This  consists  In  cooling  hollow  conductors  carrying  electric  cur- 
rents by  passing  a  conducting  fluid  through  the  conductors  and 
in  breaking  the  electrical  continuity  of  the  fluid  before  it 
reaches  and  after  it  leaves  the  conductors. 

51.1,425.  SELF-INDUCTION  COIL;  C.  F.  Scott,  Pittsburg,  Pa. 
Application  filed  Nov.  25,  1892.  A  laminated  core  for  induction 
coils  composed  of  plates  having  complete  and  incomplete  iron 
circuits  alternately. 

513.126.  SPAN  WIRE  FOR  OVERHEAD  ELECTRIC  RAIL- 
WAYS; S.  H.  Short,  Cleveland,  Ohio.  Application  filed  April  1, 
1890.  The  combination  of  parallel  overhead  line  conductors, 
with  span  wires  divided  at  one  or  more  points  between  the  con- 
ductors Into  two  or  more  sections  Insulated  from  each  other  and 
from  the  ground. 

513,440.  SUPPLY  SYSTEM  FOR  ELECTRIC  RAILWAYS;  H.  S. 
Pruyn,  Hoosic  Falls,  N.  Y.  Application  filed  Sept.  16,  1893. 
This  comprises  a  main  continuous  conductor,  a  working  sectional 
conductor,  branch  conductors  from  the  main  to  the  sectional 
conductor,  spring  mounted  Insulators  supporting  the  sectional 
conductor,   the  insulators  containing  oil   chaml>ers. 

51.3.457.  RESISTANCE  COIL;  H.  P.  Davis,  Pitt.'sburg.  Pa.  Appli- 
cation filed  April  22,  1893.  In  a  resistance  coll.  a  spiral  strip  of 
resisting  material,  and  mica  strips  interposed  between  the  con- 
volutions thereof. 

513.459.  DYNAMO-ELECTRIC  MACHINE;  G.  F.  Dleckmann.  Chi- 
cago. 111.  Application  filed  Dec.  23,  1892.  The  combination  with 
the  field  magnet  and  its  armature  helix  of  a  supplemental  coil 
mounted  separately  from  but  located  parallel  to  the  helix  and  in- 
ductively Infiuenced  thereby. 

513.460.  COMMUTATOR  FOR  DYNAMO-ELECTRIC  MACHINES; 
H.  L.  Fee.  New  Orleans.  I..a.  Application  filed  July  26,  1893.  The 
combination  with  the  radial  arms  of  a  commutator   of  detachable 
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Insulating  thimbles  which  arc  applied  to  the  free  ends  of  the 
arms  iiinl  surround  the  same. 

r.l3.4f.f.  ELEi'TRK'AL  MEANS  FOR  PROPELLING  CANAL- 
IIOATS;  J.  Sachs.  New  York.  N.  Y.  Application  filed  Feb.  15. 
I88S.  The  combination  of  a  carriage  movable  along  a  support 
near  the  waterway,  a  motor  on  the  carrl.ige,  means  for  connect- 
ing the  carriage  and  boat,  and  a  controlling  device  of  the  boat 
for  the  motor  op  tin- 

61.1.469.     ELECTRIC  CI  -Y.^TEM;    J.    H.   Gregory  and   Fn«<l- 

erlck  Schmidt.  Bnn.klyn.  N.  Y.  Application  filed  May  16,  189.1. 
The  combination  with  a  clock  of  an  electric  motor  and  train 
of  gears,  a  controlling  disc  and  armature  lever,  the  disc  having 
spring*. 


fiexIMe  .ittnchment   which  Is  al- 

an  Indicating  train,  atid  a  wheel  mounted  in  the  train  and  en- 

gaC^d  *^y  '•'«*  flexible  attachment. 


Capift  of  ihf  titrriJicatiotiM  and  drntring*  complttf  of  any  jHiUnl 
mrntinntfi  in  thi»  frcorrf — or  of  any  othrr  patrnt  innurd  fincf  JSSG — can 
\tf  had  fir  SSt  rrnU.  dirr  daU  and  nnmher  of  jxilrni  drfirrd  and  ad- 
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SfEEL   FOR   ELECTRIC   MACHINERY. 

\V  hile  homogeneous  iron  under  the  name  of  cast  steel  has 
come  much  in  use  among  larger  manufacturers  of  electrical 
macliinery,  yet  little  has  been  written  on  the  subject,  and  the 
dehnite  information  given  in  another  column  will  be  found 
of  timely  value.  Perhaps  one  reason  why  its  use  has  not 
become  more  general  is  on  account  of  the  misleading  name 
applied  to  the  material.  Ihe  property  of  temper  is  so 
bound  up  with  the  name  of  steel  that  it  seemed  para- 
doxical tnat  It  could  be  used  for  a  purpose  demanding, 
above  everything  else,  the  absence  of  that  property.  Tlie 
name  is  actually  a  misnomer,  as  the  material  possesses  only 
one  property  of  cast  steel — that  of  being  homogeneous — 
and  it  should  be  called  homogeneous  iron.  Cast  iron,  were  it 
not  for  the  significance  already  attached  to  the  term,  would 
be  still  better,  but  by  the  addition  of  "homogeneous,"  am- 
biguity would  be  avoided  and  a  source  of  much  misconcep- 
tion removed.  An  attempt  in  other  branches  of  manufacture 
has  been  made  to  apply  the  correct  name,  and  thus  put 
an  end  to  a  wrong  practice,  which,  in  the  early  days  of  the 
use  of  the  material  for  shipbuilding  and  structural  work,  was 
probably  deliberately  adopted  to  take  advantage  of  the  popu- 
lar estimation  in  which  the  qualities  of  real  steel  were  held. 


MR.  PREECE    ON   CIVIL  SERVICE    REFORM. 

Those  who  advocate  the  government  ownership  of  tele- 
graphs in  the  United  States  will  do  well  to  carefully  read  the 
remarks  of  Mr.  Preece  in  another  column  upon  this  sub- 
ject. It  is  not  too  much  to  say  that  he  is  the  one  most 
competent  in  the  world  to  speak  on  the  question,  and  but 
little  comfort  can  be  drawn  from  his  remarks,  notwithstand- 
ing the  intrinsic  advantage  which  he  shows  may  accompany 
government  owiiership — under  proper  civil  service  rules. 
The  lesson  conveyed  may  be  a  useful  one  if  the  advocates  of 
government  ownership  will  follow  the  inference  that  the 
first  stage  is  the  reformation  of  our  civil  service.  By  first 
devoting  their  energies  to  this,  any  considerable  success 
they  meet  may  have  a  general  beneficial  effect  even 
greater  than  that  anticipated  from  the  accomplishment  of 
their  ultimate  object.  While  we  do  not  think  our  readers 
will  entirely  agree  with  Mr.  Preece  in  his  comparisons  be- 
tween the  English  and  our  own  telegraphic  service,  yet 
those  who  believe  in  civil  service  reform  will  feel  under 
obligations  for  the  weight  of  his  argument  in  its  favor,  which 
has  also  an  indirect  application  to  the  subject  of  nmnicipal 
ownership  of  lighting  plants. 


SUSTAINING   THE   EDISON    LAMP   PATENT. 

The  decisions  favorable  to  the  Edison  lamp  patents  ren- 
dered last  week  in  the  Davis  and  Novak  cases  would  seem 
to  imply  that  as  far  as  the  New-  York  and  New  England  Fed- 
eral Court  Circuits  are  concerned,  there  is  little  chance  of 
any  other  action  on  their  part.  The  decision  in  the  Novak 
case  was  rendered  on  Judge  Shipman's  opinion,  and  in  the 
absence  of  an  opinion  from  the  full  bench  we  are  left  in 
darkness  as  to  the  reasons  of  the  court  for  not  giving 
any  weight  to  Judge  Rick's  recent  opinion,  which  formed 
part  of  the  Novak  argument,  as  well  as  to  their  opinion  in 
regard  to  the  contention  of  the  complainant's  counsel  that 
the  carbon  filament  is  Edison's  invention,  and  that  the  re- 
moval of  occluded  gases  is  not  a  necessan-  part  of  the 
Edison    patent.     There    are    two    iuiportant   issues    yet    re- 
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niaining  for  final  decision  in  this  celebrated  series  of  cases — 
the  Goebcl  and  Buckeye  suits — which  will  probably  end  the 
most  sensational  patent  litigation  on  record,  unless  the  New 
York  l-ederal  Court  of  Appeals  in  March  reverses  the  deci- 
sions of  the  lower  courts  in  the  Bate  refrigerator 
case.  Should  this  be  done,  which  seems  to  be  not  at  all 
probable,  the  new  lease  of  life  given  to  tlie  Edison  patent 
w(mld  undoubtedly  also    renew  the  energy  of  its  opponents. 


LONO-UlbTANCE    TELEFHONV. 

llie  article  by  Mr.  Kennelly  in  another  culunm  will  be 
found  a  most  important  contribution  to  telephony,  not  only 
on  account  of  the  practical  deduction^  made,  but  also  as 
showing  how,  by  the  choice  of  proper  methods,  a  subject 
may  be  simpliticd  which  has  heretofore  been  thouglit  to  be 
ahiKJst  beyond  the  reach  of  ordinary  mathematical  processes. 
A  comparison  of  the  manner  in  which  the  same  subject  is 
treated  by  iieaviside  will  at  once  show  the  beauty  and  rela- 
tive simplicity  of  the  graphical  method  developed  by  Mr. 
Kennelly  as  applied  to  involved  problems  of  this  character, 
and  which  places  within  the  reaclj  of  the  practical  man  sub- 
jects heretofore  only  dealt  with  for  the  benefit  of  the 
chosen  few  who  could  understand  the  special  matiiematical 
processes  employed.  Une  result  of  the  deducti<jn  is  to  again 
show  the  empirical  character  of  the  so-called  KR  law,  which 
assumed  that  the  amplitude  of  the  received  current  varied 
inversely  as  the  square  of  the  length  of  the  line,  whereas  it 
is  shown  that  for  lines  of  the  length  treated  it  varies  in- 
versi-ly  as  the  hyperbolic  sine  of  a  fraction  of  the  length,  and 
that  be)ond  a  certain  point  the  value.^  given  by  the  alleged 
Kl<  law  are  absurd.  While  it  is  true  that  actual  telephonic 
currents  are  quite  <lifTerent  from  the  simple  harmonic  form 
here  treated,  yet  by  the  selection  of  pnjper  mean  values  by 
experiment  ."uid  the  exercise  of  good  judgment  there  is 
no  reason  why  the  same  method  should  imA  be  apijlied  in 
dealing  with  the  problems  encountered  in  practical  tele- 
phony. A  most  promising  field  is  thus  opened  up,  which, 
as  p«>inted  out  in  the  concluding  paragraph  of  the  article, 
inclu<lcs  other  branches  than  that  of  telephony. 


THE  SUPREME   COURT    AND   PATENTS. 

A  recent  decision  handed  down  by  the  United  States  Su- 
preme Court  will  probably  have  a  revolutionary  effect  on 
patrnt  procctlure,  an<l  may  affect  the  validity  of  some  impor- 
tant patents.  Hie  gist  of  the  decision  is  that  when  an  in- 
ventor has  a  patent  the  subject  matter  whereof  is  disclpsed 
in  an  e.u'lier  patent,  and  such  earlier  patent  also  has  claims 
pertaining  to  the  same  subject  matter,  iven  though  the 
two  sets  of  claims  may  differ  in  brea«lth,  the  later  patent 
is  void.  In  i>rder  that  the  later  patent  may  be  valid  the 
two  >ets  of  claims  nmst  apply  to  things  tliat  are  physically 
different,  siich  as  separable  and  independent  parts  of  the 
same  machine.  I'he  decision,  in  other  w«»rds,  is  a  reaftirma- 
tion  of  the  establishe<l  doctrine  that  two  patents  caimot  be 
issnni  for  the  s;ime  invention,  but  in  ternis  so  strict  as  to 
j;reatly  alTeel  prcvio\j.s  |)ractice.  It  «loes  not  seem  that  the 
•lecision  has  any  bearijig  in  regard  to  inventions  by  inde- 
Dcndent  inventors,  btit  refers  only  to  separate  applicati«ins 
of,  or  two  or  more  patents  already  issueil  tti,  the  same  in- 
ventor. The  effect  of  the  decision  will  be  gtw..!  .js  far  as  it  re- 
cites to  basing  separate  patents  \ip«»n  hair  splitting  <listinc- 
it>ns.  and  stopping  what  had  alrea«ly  come  to  he  considerc<l  ir- 
regular practice  in  regard  to  divisional  applications.  In  these 
respects  it  will  probably  bear  sonfe  wholesome  frtiit.  though  at 
the  snne  time  it  tnav  work  hardship  t<i  IvMia  fi«le  inventors 
misled  by  a  prevailing  practice.  Those  most  competent  to 
speak  on  the  subje\'t  are  averse  to  giving  any  definite  opinion 
in  regani  to  actual  scope  of  the  decision,  owing  U^  an  ap- 
parxMitlv  tnuistial  «ise  of  tenns  that  have  a  scttlH   signifi- 


cance in  patent  law,  and  its  definite  significance  will  therefore 
have  to  await  interpretation  b}  tlie  courts  in  cases  which 
no  doubt  will  be  soon  brought  up. 


THE  EDUCATION    OF    ENGINEERS. 

During  the  last  yeai"  tlie  subject  of  the  education  of  engi- 
neers liai  been  referred  to  Ireuuently  hi  our  columns,  ana  ui 
his  recent  prcbideiiiial  address  belore  tlic  JiiigUsh  institution 
of  Electrical  Engineers  -.Mr.  Alexander  biemeus,  m  liis  re- 
marks on  tliat  subject,  strongU  contirnis  tlie  views  we  liave 
here  expressed.  Keierring  to  tlie  lashion  of  deprecating 
tile  study  of  dead  languages,  he  feels  certain  that  tne  attack 
is  from  quarters  where  Uie  mental  training  which  tlie  study  of 
tiiese  languages  entails  is  not  appreciated  at  its  right  value. 
.Alter  the  mental  powers  have  been  thus  prepared,  lie  adds,  it 
is  of  no  great  consequence  whether  most  of  the  details  of 
sciiool  teaching  arc  lorgotteii  or  not,  as  the  essential  point 
is  that  the  sluueiit  should  have  acquired  a  good  method  of 
learning,  so  as  to  assimilate  to  the  best  advantage 
the  course  of  training  he  afterward  attends.  He  states  that 
wiiile  preliminary  teaching  should  have  a  general  character, 
and  embrace  chieHy  subjects  that  ought  to  be  known  to  all 
classes,  at  college  the  various  professions  are  ditterentiated, 
and  111  each  branch  the  students  learn  the  general  principles 
that  ought  to  govern  them  in  tlieir  future  career.  "  Eomierly 
it  was  possible  to  let  the  course  of  scientific  studies  embrace 
all  that  was  known  in  any  particular  branch;  in  lact,  the  gen- 
eral principles  and  the  interdependence  of  tlie  various 
branches  were  not,  and  partly  are  not  yet,  properly  mider- 
stood.  To  attempt  a  similar  course  at  tlie  present  time  is 
simply  impossible,  and  the  danger  that  has  to  be  avoided  in 
our  scientific  colleges  is  the  tendency  to  teach  our  pro- 
fession too  much  in  detail.  Besides  overwhelming  tJie  pro- 
fessors with  work,  such  a  course  is  apt  to  create  m  the  stu- 
dents the  conviction  that  on  leaving  college  witli  a  tirst-class 
certificate  they  know  all  tliat  can  possibly  be  known,  and 
that  anything  that  does  not  fit  in  with  tlie  tlieory. 
of  their  pet  professor  must  necessarily  be  condemned."' 
-\lr.  Siemens  concludes  that  it  is  highly  desirable  tliat  tlie.- 
teaching  at  engineering  colleges  should  be  confined  to  gen- 
eral principles  as  far  as  the  applications  of  science  are  con- 
cerned, and  that  the  student  should  become  tlioroughly  welli 
accjuainted  with  the  mental  tools  that  are  used  m  scientific: 
investig:itii>ns,  such  as  mathematics,  the  general  principles. 
(A  chemistry,  and  of  the  branches  of  natural  philosophy,  and. 
be  trained  afterward  in  practical  work,  when  he  has  time  to. 
select  what  special  branch  of  the  profession  he  wishes  to  de- 
vote his  life  to. 


Calculating  the  Resistance  of  Wires  for  Alternating  Currents.. 

( )ur  attention  has  been  called  by  Mr.  Ht»ratio  A.  Foster  to 
an  error  in  a  table  published  on  page  114  in  the  issue  of  Jan. 
-'7;  the  last  number  in  the  first  column,  namely,  137,958,900 
should  read  151,909,800. 


••Nothing  to  be  Learned   From   Americans." 

.\lr.  W'iliam  H.  Vrecce,  of  London,  in  a  recent  paper,  de- 
scribing his  visit  to  the  I'nitctl  States,  refers  to  his  fonner 
visit  in  1877,  stating  that  the  results  were  the  introduction  in 
England  '  of  the  telephone,  the  practical  application  of  quad- 
niplex  working,  the  adoption  of  sound  reading  in  our  tele- 
graph oflices,  the  disappearance  of  the  Morse  recorder  and 
the  more  general  assimilation  of  the  methods  of  working  in 
the  two  countries";  the  chief  result  of  his  second  trip,  in 
1884.  *'  was  the  introduction  of  the  multiplex  system  of  work- 
ing by  Mr.  Delany.  now  so  much  in  use  amongst  us,  and 
d«»ing  splendid  service  in  many  of  our  chief  towns."  Any- 
thing else?  Yet,  .some  Englishmen  claim  that  there  is  "notli- 
ing  tt>  be  leame<l  from  Americans"! 


February   17,    1894.  THE      ELECTRICAL     WORLD. 

Multi-Frequency    Machines.  Chemistry  of  the  Air. 
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KY  K.  ARNOLD. 

In  The  Electrical  World  for  Jan.  6,  1894,  page  21,  Lieuten- 
ant F.  Jarvis  Patten  publishes,  as  his  own  invention,  a  sketch 
of  a  multi-frequency  machine.  This  gives  me  occasion  to 
state  that  in  the  "  iilectrotechnische  Zeitschrift "  of  Jan.  20, 
1893,  I  have  shown  exactly  the  same  arrangement.  The 
Electrical  World  took  notice  of  this  under  the  title  "  Doub- 
ling the  Frequency,"  in  the  issue  of  Feb.  11,  1893,  page  109. 

In  the  aforementioned  article  I  have  first  proven  analyt- 
ically that  when  we  move  a  circuit,  closed  on  itself,  in  a  pe- 
riodic magnetic  field,  synchronously  with  the  pulsations  of 
the  field,  a  current  of  double  the  number  of  alternations  will 
be  induced.  Furthermore,  I  have  there  said:  "'  If  we  fasten 
two  alternating-current  machines  with  the  same  number  of 
poles  and  windings,  on  a  common  shaft,  in  such  a  manner 
that  the  field  of  the  second  one  is  excited  by  the  current  of 
the  first,  the  second  machine  will  generate  a  current  of 
double  the  number  of  alternations." 

The  multi-frequency  machine  shown  by  Lieutenant  F.  j. 
Patten  is  only  a  copy  of  this  design.  I  have  also  had  in  mind 
the  employment  of  this  apparatus  in  the  generation  of  Tesla 
currents,  but  the  great  losses  through  hysteresis  and  eddy 
currents  prevent  the  use  of  the  present  alternating-current 
machines  with  low  frequencies.  In  order  to  obtain  a  useful, 
working  alternator  on  the  principles  laid  down  by  me,  the 
construction  must  be  suited  to  the  changed  conditions.  The 
solution  of  this  problem  is  conceivable,  and  I  will  come  back 
to  it  at  an  opportune  occasion. 

Oerlikon,  Jan.  18,  1894. 


Air-Core  Transformers. 


BY   E  R.  CARICHOFF. 

In  your  issue  of  last  week  I  observe  a  joint  communi- 
cation on  "Air-Core  Transformers"  from  Messrs.  Fred- 
erick Bedell  and  Albert  C.  Crehore,  in  which  those  gentle- 
men, referring  to  the  fact  that  Mr.  Remington,  in  a  paper 
read  before  the  Physical  Society,  Oct.  27,  1893,  "called  atten- 
tion to  the  case  in  which  the  primary  current  of  a  trans- 
former falls  off  when  the  secondary  is  closed,"  point  out 
that  they  noted  the  same  phenomenon  last  spring,  and  called 
attention  to  it  in  The  Electrical  World,  June  17,  1893. 

I  wish  in  turn  to  assure  Messrs.  Bedell  and  Crehore, 
as  they  have  done  Mr.  Remington,  that  the  same  phenome- 
non was  noted  by  me  in  the  fall  of  1892  at  Johns  Hopkins 
University,  while  drawing  A.  C.  curves  with  the  Duncan- 
CaricholY  electro  dvnamometers,  and  I  should  not  be 
surprised  if  some  one  can  assure  me  that  the  phenomenon 
was  noted  even  earlier  than  that  date. 


Edison   Lamp  Suits. 


A  decision  in  the  appeal  of  the  Davis  Electrical  Company, 
of  Springfield.  Mass.,  against  the  decision  of  Judge  Colt,  en- 
joining it  from  repairing  Edison  incandescent  lamps,  has 
been  rendered  by  the  Appellate  Court  in  favor  of  the  Gen- 
eral  Electric   Company. 

The  Circuit  Court  of  Appeals,  sitting  at  New  York,  has 
affirmed  the  decision  of  Judge  Shipman  against  the  Waring 
Electric  Company  in  tlie  Novak  lamp  case.  Unless  by 
agreement  of  counsel  on  both  si(Jes  the  order  wall  not  be 
handed  down  until  March   19. 

The  Universal  Electric  Company,  of  Cleveland,  Ohio,  on 
Feb.  12  submitted  affidavits  and  an  argument  to  Judge  Ricks 
asking  that  his  decision  affecting  the  Buckeye  Company  be 
extended  to  it.     Decision  was  reserved. 


Our  contemporary,  London  "  Lightning,"  Jan.  11,  contains 
a  short  description  of  Prof.  Dewar's  recent  Royal  Institute 
lectures,  from  which  we  take  the  following :  "  The  powerful 
oxidizing  power  of  ozone  was  shown  by  its  rapidly  piercing 
a  piece  of  india  rubber.  The  absorption  of  oxygen  by  mol- 
loi  silver,  which  gives  it  off  again  on  cooling,  was  next 
shown,  and  the  lecture  concluded  by  an  exhibition  of  the 
absorption  bands  when  a  beam  oi  light  passed  through  a 
tube  containing  air  at  a  pressure  of  100  atmospheres,  prov- 
ing that  air  is  colored.  The  separate  steps  to  liquid  air 
were  then  explained — ether,  solid  carbon,  dioxide,  liquid 
nitrous  acid,  liquid  tth}lene,  which  last  is  not  a  little  dan- 
gerous, as  it  readily  takes  fire,  though  so  cold  that  when 
thrown  into  water  it  forms  cups  of  ice,  in  which  it  floats. 
Tne  vapor  of  some  drops  so  treated  was  set  on  fire  in  illus- 
tration." A  flask  of  liquid  oxygen  was  brought  in  boiling 
away  at —  1800  C.  It  was  a  pale  blue  color,  showed  the  ab- 
sorption bands  and  was  slightly  cloudy  with  solid  impuri- 
ties, such  as  dust,  carbon  dioxide,  water  and  ammonia — all 
solids  at  this  temperature.  He  explained  the  critical  tem- 
perature of  a  body  which  below  that  temperature  can  exist 
either  in  a  liquid  or  a  gaseous  state.  "  He  illustrated  this 
with  a  tube  of  carbon  dioxide,  which  he  first  raised  above  the 
critical  temperature  and  then  cooled  until  the  liquid  began  to 
appear  at  the  top  of  the  tube.  He  said  he  had  been  asked 
the  cost  of  liquid  air;  he  did  not  dare  to  say,  lest  the  treas- 
urer of  the  institute  might  be  present  and  the  proceedings  be 
put  a  stop  to ;  but  he  showed  views  of  apparatus  required,  de- 
scribed its  use,  and  left  his  audience  to  draw  their  own  con- 
clusions. Other  striking  experiments  followed  in  rapid  suc- 
cession— a  snowstorm  of  carbon  dioxide  in  the  upper  part  of 
a  tube  of  boiling  oxygen — the  formation  of  a  mirror  of  solid 
mercury  on  a  Torricellian  vacuum  tube  by  cooling  the  glass 
with  cotton  dipped  in  liquid  oxygen — liquid  air  and  liquid 
oxygen  clinging  like  iron  filings  to  the  poles  of  a  magnet — a 
demonstration  that  at  very  low  temperatures  oxygen  would 
not  combine  with  the  most  oxidizable  substances,  nor  sup- 
port combustion.  But  perhaps  the  most  striking  of  all  wss 
the  condensation  of  the  air  of  the  room  on  the  surface  of  a 
tube  of  liquid  oxygen  cooled  by  evaporation  to  —  205°  C,  so 
that  it  fell  from  the  end  of  the  tube  in  drops." 


The  National   Electric     Light  Association. 


Mr.  C.  O.  Baker,  master  of  transportation,  has  issued  the 
following  circular: 

The  various  V'^issenger  associations  have  granted  a  rate  of  a 
fare  and  one-third  for  the  round  trip  from  all  points  east  of  Chica- 
go, Burlington  and  Peoria  and  the  Mississippi  River  to  Wash- 
ington, D.  C.  Negotations  are  now  pending  vith  the  Western 
Traffic  Association  for  members  in  that  territory  to  secure  this 
rate.  Ask  the  ticket  agent  from  whom  you  purchase  your  going 
ticket  for  Delegate  Certificate  to  National  Electric  Light  Associ- 
ation meeting,  which,  when  properly  filed  in  and  certifled  at  as- 
sociation headquarters  in  Washington,  will  entitle  you  to  return 
for  one-third   the   regular  fare 

A  special  vestibuled  train,  composed  of  parlor  cars,  will  leave 
via  Royal  Blue  Line,  foot  of  Liberty  street,  New  York,  at  1.20  P. 
M.  Monday,  26th  instant,  and  will  leave  Twenty-tourth  and 
Chestnut  streets,  Philadelphia,  at  3.20  P.  M..  arriving  at  Wash- 
ington, D.  C,  6.20  P.  M.  Seat  checks  for  this  train  can  be  pro- 
cured from  the  undersigned  at  $1.25  each,  and  railroad  tickets 
from  New  York  to  Washington  at  $6.50  each.  Railroad  tickets 
can  alio  be  obtained  at  any  Blue  Line  ticket  office.  Be  sure  you 
get  a  certificate  when  purchasing  ticket.  Please  make  checks  pay- 
able to  C.  O.  Baker,  Jr. 


Electrical  Quackery. 

In  referring  to  the  Harness  "electric  belt "  advertisements, 
the  London  "  Times "  states  that  the  so-called  religious 
papers  were  the  worst  offenders  in  the  matter  of  quack  arid 
fiaudulent  advertisements. 
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A  Briif  Review    of    the  Karad3> -,Taxwell-H;;rtzian  Bpoch.— II. 


BV  M.  I.  iCHN. 

To  sum  up  briefly:  The  most  essential  feaiurcb  of  tlie 
science  of  electricity  and  magnetism  during  the  epoch  pre- 
ceding I'araday  may  be  dcscnucd  concisely  as  follows:  Ihc 
fundamental  concepts  in  the  science  were  the  forces  acting 
between  electric  and  magnetic  bodies.  The  fundamental 
laws  were  the  laws  of  action  of  these  forces;  tiiat  is,  matiie- 
matical  statements  expressing  the  relation  between  the  in- 
tensity and  direction  of  these  forces  and  the  distances  be- 
tween the  acting  bodies,  including  also  quantities  describing 
the  intensity  ol  the  magnetic  or  electric  states  of  these 
bodies,  the  so-called  quantities  of  electricity,  of  magnetism 
and  of  current.  These  laws  were  Coulomb  s  laws  of  mverse 
square  for  electrified  and  magnetized  panicles,  and  Ampere's 
law  of  inverse  square  for  elementary  electrical  currents.  Ihe 
striking  similarity  between  these  laws  and  Xewton's  law  of 
universal  gravitation  made  the  problems  in  electricity  and 
magnetism  mathematically  almost  identical  with  those  in 
geodynamics  and  celestial  mechanics,  hence  whatever  no- 
tions had  gradually  become  attached  to  the  idea  of  force  of 
gravitation  were  necessarily  introduced  into  the  science  of 
electricity  and  magnetism,  and  among  them  the  belief  in 
"direct  action  at  a  distance." 

The  opinion  that  this  beliei  retarded  the  progress  oi 
the  electrical  science  at  the  time  is  hardly  jusliliable.  On 
the  contrary,  it  may  be  said  to  have  done  considerable 
good,  for  it  prevented  useless  speculation,  and  thus  saved 
time  for  the  work  which  produced  most  e.xcclk'nt  results 
i;  Ii  as  Ampere's,  Green's  and  I'oisson's  beautiful  and  cx- 
tt'<lin;;lv  useful  theorems,  'llie  time  for  the  discussion  (»( 
tills  belief  was  not  ripe  until  the  science  of  electricity  was 
enriched  by  Faraday's  immortal  discoveries.  They  form 
the  physical  basis  of  our  belief  that  electrical  and  magnetic 
■  III  bodies  are  transmitted  by  the  intervening 

ii.'  MMiMi.  M'lc  than  that,  they  were  the  very  seed  which,  fall 
ing  upon  the  virgin  soil  of  an  unprejudiced  mind,  sprang 
forth  naturally  in  the  luxuriant  growth  of  such  a  belief,  lor 
who  can  sec  a  current  generated  in  a  neutral  conductor  by 
the  motion  of  a  magnet,  or  the  capacity  of  a  condenser 
r''  ■••  '■  I  by  the  change  of  the  dielectric  substance,  or  a  sub- 
paramagnetic  in  air  become  <liamagnetic  when  im 
mcrscd  in  a  more  strongly  paramagnetic  iron  salt  solution, 
or  the  electromagnetic  induction  intensi(ie<l  a  thousand  foM 
by  the  introduction  of  iron  between  inductively  related  cir- 
,...:..    .. '.  ,  c^p  j^^.j.  pj)  ^]^^.^f.  revelati(»ns  of  1  ara<lay's  profouml 

1  and  still  lulievc  that  they  suggest  n«>thing  bcy<»n(l 

direct  action  at  a  distance?  Surely,  not  a  physici.st  like 
I'araday,  whose  wonderful  faculty  of  keen  obscr\ation  was 
c(|uallc(l,  if  not  even  surpassed,  by  great  powers  of 
poetic  intuition.  So  dccpl\  was  he  convinccfl  by  these  phc 
noinrna  of  the  importance  which  the  nudium  surri>unding 
electrical  and  magnetic  bodies  plays  in  the  nnitual  action  oT 
these  bodies,  that  he  prrKccdcd  to  dniw  a  map  describing  in 
detail  the  functim  which  tlie  meilitim  performs  in  these  ac- 
tions. \Vc  thus  obtained  l"araday*s  map  of  the  fiehl  of 
electric  and  of  maj^nctic  forces.  I  now  r.ur.t.-  from  Maxwell:* 
"For  instance.  l'ara<lay,  in  hi*  niin<r^  iw  lines  of  force 

traversing  »pace  where  the  mathematicians  saw  centres  of 
force  attracting  at  a  <lista«ice;  T'aT  uv  a  me<h'um  where 

they  law  nothing  but  ''•  '  •■    •  sought  the  scat  of 

phenomena  in  real  actt         ^     _,  i  the  medium;  they 

were  satisfied  that  they  had  found  it  in  a  power  of  action  at  a 
distance  imprc-ied  on  the  electric  fluids."  Tliesc  few  words, 
cor         '   »m  a  man  who  \-       '       •  •  :„p 

of  1  .1  .1   ..\'s  ininvir'-^'  •■  u  nirc 

of  thr  i  Vi<:  \\i-;  !•   ;  •■  rlcc- 


•T.. 

pAg«  10. 


trical  research  in  his  profound  investigations. 

A  few  words  must  be  added  here  to  show  briefly  the  rela- 
tion between  Faraday's  work  and  this  picture,  which  Max- 
well ga\e  us,  of  Faraday  b  guiding  ideas. 

Faraday's  discoveries  are  known  to-day,  especially  among 
electrical  engineers,  chiefly  through  the  technical  applications 
of  the  fundamental  principles  which  were  first  established  by 
these  discoveries.  1  he  dynamo  and  the  motor,  the  telegraph 
and  the  telephone,  the  induction  coil  and  the  modem  trans- 
former, all  these  great  inventions;  in  fact,  the  whole  science 
of  electromagnetism  and  electrodynamics,  both  pure  and  ap- 
plied, are  only  single  illustrations  of  the  wide  range  which  is 
covered  by  these  discoveries.  But  it  is  no  more  than  just  to 
mention  here  that  in  the  region  of  the  electrical  science  just 
mentioned,  namely,  in  electromagnetism  and  electrodynamics, 
a  very  fair,  ii  not  an  equal,  share  of  the  glory  of  onginal  dis- 
covery belongs  to  our  own  countryman,  illustrious  Joseph 
1  lenry. 

1-araday  can  wcn  attord  to  share  these  honors  with  so  great 
a  physicist  For  it  adds  to  his  greatness  to  have  it  recorded 
in  the  annals  of  science  that  the  supreme  effort  in  the  life 
work  of  so  great  a  physicist  as  Joseph  Henry  was  the  first 
step  only  in  the  long  series  of  Faraday's  far-reaching  dis- 
coveries. A  comparison  of  the  flight  of  an  eagle  to  that  of 
a  falcon  suggests  itself  irresistibly  to  my  mind  when  1  com- 
pare the  researches  of  these  two  great  investigators.  The 
falcon  eye  of  Joseph  Henry  scanned  carefully  from  its  loft}' 
height  the  enchanting  view  of  the  newly  discovered  regions, 
the  regions  of  electromagpietic  induction.  Faraday's  mind 
i-  carried,  as  it  were,  by  the  powerful  wings  of  the  royal  bird 
to  heights  that  are  sublime.  Bu/  -uhal  is  ii  thai  calls  Faraday 
aw.iyjrom  and  far  above  the  lo/(y  hci^hls  o/ Joseph  Heiiry  ? 
This  is  the  question  which  presents  itself  to  every  thoughtful 
student  of  i'araday 's  "Experimental  Researches."  For  who 
does  not  feel  that  the  pleasure  one  gets  from  reading  Faraday's 
ma.sterly  story  of  his  discovery  of  electromagnetic  induction 
given  in  the  first  part  of  volume  I.  of  his  "  Researches  "  ends 
much  too  soon?  I  even  venture  to  suggest  that  many  a  one 
among  these  students  of  Faraday,  especially  those  whose 
taste  nms  more  in  the  direction  of  estimating  the  value  of  a 
new  discovery  by  the  immediate  practical  application  to 
which  it  can  be  put,  has  undoubtedly  bemoane<l  the  fact  that 
l"arad.iy  allowed  himself  to  be  drawn  away  so  soon  from  his 
researches  in  electromagnetic  induction  to  matters  so  ab- 
stract as  electro-chemi.stry,  electric  discharges  through  gases, 
specific  inductive  capacity  of  dielectrics,  magnecrystallic  ac- 
tion, magnetic  properties  of  flames  and  gases,  action  of  mag- 
netism on  light,  etc.,  etc.,  seem  to  he.  in  com])arison  to  so 
eminently  practical  a  subject  as  electromagnetic  induction 
certainly  is. 

\\\\\  a  careful  review  of  I'araday's  k'Ug  series  <if  researches 
suggest"*  \n  my  mind  a  very  intimate  connection  between 
the  numerous  an<l  apparently  indej^endent  parts  nf  that  long 
series.  They  are  all  just  so  many  little  streams  which  flow 
into  the  .same  main  current  of  tlmnght.  It  starts  from  the 
phenomena    of    elect'  nctic    induction.     The    tributary 

•■'"ims  make  it  st'    -         ..,,.1  stronger.     It  grows  wider  and 
i  r.  and  finall\  .cars  in  the  dim  regions,  which,  ac- 

cording to  Faraday's  visions,  connect  the  phenomena  of 
light,  ekxrtricity  and  magnetism.  The  phenomena  of  electro- 
'  if  indncti«in  inspired  the  prophetic  mind  of  Faraday 

\. ..  .  ..,  idea  tint  there  must  be  an  invisible  mechanism  con- 
necting material  bodies,  and  that  it  is  the  activity  of  this 
mechanism  which  makes  us  cognizant  of  the  existence  of 
electric  and  magnetic  forces.  He  gave  expression  to  this 
'a  by  intro  *  into  his  mode  of  thought  and  of 

•  ^  ''''*■  tci;.,.  ;  A  term  magnetic  curves,  or  lines 

'  V     At  first  he  pave  us  only  their  geometri- 

al  definition:     "By  magnetic  curves."  he  added  in  a  foot 
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note,  volume  i.,  page  32,  "  1  mean  the  lines  of  niaguelic  force, 
however  modihed  by  juxtaposition  of  poles,  which  would  be 
depicted  by  iron  filings;  or  those  to  which  a  very  small  mag- 
netic needle  would  form  a  tangent."  Uut  the  ultimate  con- 
nection between  the  phenomena  of  electromagnetic  induc- 
tion and  these  curves,  or  lines  of  magnetic  force,  convinced 
him  that  these  curves  are  actual  physical  existences  and  not 
mere  geometrical  space  relations,  of  which  the  iron  filings 
give  us  a  convenient  material  picture.  He  was  aware  that 
tiie  nature  of  these  new  physical  existences  could  not  be  re- 
vealed by  a  study  of  phenomena  like  those  of  electromagnetic 
induction  as  long  as  these  phenomena  could  be  obser\ed  in 
bodies  of  finite  dimensions  only.  He  saw.  that  the  road 
leading  to  the  understanding  of  the  lines  of  force  was  by  way 
of  the  phenomena  which  can  be  traced  with  certainty  to  the 
ultimate  elements  of  matter,  to  atoms  and  molecules.  Thib 
was  the  voice  which  called  Faraday  away,  from  the  lofty 
heights  of  Joseph  Henry  and  bade  him ,  rise ,  higher  and 
higher  until  he  reached  heights  so  sublime  that  only  the 
wings  of  a  genius  Uke  that  of  Maxwell  could,  reach.,  him. 
This  is  why  Faraday's  discoveries  in  electromagnetic  induc- 
tion led  him  into  researches  of  what  may  be  called  the  atomic 
and  molecular  region  of  the  science  of  electricity.  PVom 
this  standpoint  of  view,  the  chronological  order  in  which  his 
researches  in  electro-chemistry,  voltaic  electricity,  specific 
inductive  capacity  of  dielectrics,  disruptive  discharges  through 
gases,  animal  electricity,  action  of  magnets  on  light,  on 
metals  and  their  compounds,  on  gases,  on  crystals,  etc.,  etc., 
follow  each  other  in  rapid  succession,  appears  natural.  The 
numerous  discoveries  revealed  by  these  profound  researches 
encouraged  the  great  discoverer  that  his  work  was  in  the 
right  direction.  With  steady  aim  he  forges  ahead  with  giant 
strides.  The  most  vigorous  years  of  his  life  are  consumed 
in  gathering  the  vast  amount  of  evidences  with  which  to  re- 
veal before  our  eyes  the  physical  nature  of  the  lines  of  force, 
his  first  inspiration,  and  banish  forever  the  old  superstition  of 
direct  action  at  a  distance.  With  renewed  vigor  he  returns 
tc-  this  favorite  subject  toward  the  closing  years  of  his 
life.  His  research  "On  the  Lines  of  Magnetic  Force;  Their 
Definite  Character;  and  Their  Distribution  Within  a  Magnet 
and  Through  Space"'  (Philosophical  Transactions,  1852,  page 
i),  given  in  the  twenty-eighth  series  of  his  "  Researches," 
mark  the  beginning  of  the  last  epoch  in  his  great  work. 
It  prepares  us  to  enter  into  the  innermost  thoughts  of  Fara- 
day and  see  that  inspiration  and  those  visions  which  guided 
his  steps  for  twenty  years.  The  essays  which  now  follow, 
"  On  the  Lines  of  Magnetic  Force,"  "  On  the  Physical 
Character  of  the  Lines  of  Magnetic  Force,"  "  On  the  Physi- 
cal Lines  of  Magnetic  Force,"  "  Thoughts  on  Ray  Vibra- 
tions," etc.,  are  just  like  the  glow  of  an  approaching  sun- 
rise. The  fairyland  of  Faraday's  vision  begins  to  appear 
clearer  and  clearer  in  this  gently  rising  light,  but,  alas!  the 
cloud  of  old  age  hides  away  the  beauties  of  the  sunrise  itself. 

A  tower  rising  way  above  this  cloud  was  needed.  Fara- 
day had  collected  the  building  material  and  he  also  prepared 
a  rough  sketch  of  the  plan.  It  was  reser\^ed  for  Alaxwell  to 
raise  the  lofty  edifice  from  which  we  first  obtained  a  clearer 
view  of  the  wonderland  of  Faraday's  visions.  \ 

I  cannot  do  better  than  close  these  few  observations  on] 
the  position  which  Faraday  occupies  in  the  epoch  which 
closed  with  Hertz  by  quoting  a  beautiful  passage  from  a 
lecture  of  this  most  worthy  pu])il  of  Faraday  and  Maxwell:* 
"Faraday  heard  of  the  belief  that  electrification  puts  some- 
thing into  a  body,  but  he  saw  that  the  changes  produced 
were  all  external  and  none  internal.  Faraday  was  taught 
that  forces  jump  through  space,  but  he  saw  that  these  forces 

♦Hertz:  Ueber  die  Beziehungen  zwischen  Licht  und  Klectrifi- 
taet;  a  lecture  delivered  before  the  convention  of  German 
naturalists  -and  physicians  at  Heidelberg  in  1890.  Published  by 
Kmll    Strauss,    Bonn. 


were  inlluenced  in  the  highest  degree  by  the  substances 
wliich  filled  the  space.  Faraday  read  that  electricities  cer- 
tainly existed,  but  that  their  forces  were  a  disputed  question, 
and  yet  he  saw  that  these  forces  produced  tangible  eh'ects, 
although  he  could  not  perceive  anything  of  the  electrifica- 
tions themselves.  Hence,  in  his  conception,  the  state  of 
these  things  became  reversed.  The  electric  and  the  mag- 
netic forces  appeared  to  him  as  existing,  as  real,  as  tangible; 
electricity  and  magnetism  were  things  whose  existence  might 
be  a  disputed  question.  The  lines  of  force,  as  he  called  the 
forces  considered  as  independent  entities,  stood  before  his 
mind's  eye  as  conditions  in  and  of  the  space,  as  strains,  as 
vortices,  as  fluxes,  as  something  or  other — he  could  not  tell 
as  what — but  there  they  stood,  inuenced  each  other,  they 
pushed  the  bodies  and  they  pulled  them,  and  they  continued 
fiom  point  to  point,  conveying  impulses  to  each  other.  The 
objection  that  nothing  but  absolute  rest  was  possible  in 
empty  space  he  met  with  questions:  Is  space  really 
empty?  Does  not  light  itself  compel  us  to  assume  it  as 
filled?  Could  not  the  ether  which  conveys  the  waves  of 
light  become  the  seat  of  those  changes  which  we  recognize 
as  electric  and  magnetic  forces?  Is  it  not  even  possible  to 
imagine  a  relation  between  these  changes  and  those  waves  of 
light?  Why  could  not  these  waves  of  light  be  something 
like  the  oscillations  of  those  fines  of  force? 

■'  So  far  did  Faraday  reach  in  his  conceptions  and  his  sur- 
mises. He  could  not  prove  them.  He  busily  searched  for 
evidences.  The  connection  between  light,  electricity  and 
magnetism  was  the  favorite  subject  of  his  research.  The 
b/cautiful  connection  which  he  found  was  not  the  one  for 
which  he  looked.  *  *  *  Only  the  highest  old  age  put 
an  end  to  his  efforts." 

(.To   be  continued.) 


The  Niagara  Falls    Power  Plant. 


In  a  recent  communication  Mr.  Charles  Russell,  of  Phila- 
delphia, Pa.,  expresses  doubt  as  to  the  realization  of  all  the 
hopes  of  those  connected  with  the  scheme  for  the  trans- 
mission of  power  at  Niagara  Falls.  As  to  transmitting 
power  to  Buffalo,  the  whole  question,  according  to  his  idea, 
resolves  itself  into  a  difference  of  cost  between  running  a 
water-power  plant  at  Niagara  and  a  steam  plant  at  Buffalo. 
Admitting  that  there  is  an  advantage  of  25  per  cent,  in  favor 
of  the  Niagara  water-p()wer  plant,  the  additional  cost  of  lines 
from  Niagara  to  Buffalo  and  their  maintenance,  as  well  as 
the  depreciation  aiid  interest  on  the  same,  will  make  it  evi- 
dent that  there  cannot  be  a  great  percentage  in  favor  of 
Niagara,  and  as  the  distance  increases  the  advantage  de- 
creases. Mr.  Russell  states  that  he  has  given  the  matter 
considerable  attention  and  made  various  estimates,  and  that 
he  fails  to  see  such  a  glorious  future  as  some  have  claimed 
for  the  Niagara  Falls  Power  Company.  He  has  great  faith, 
however,  in  the  success  of  the  project  in  so  far  as  it  does 
.mass  the  business  together  at  the  Niagara  plant,  and  believes 
,that  Niagara's  profit  is  in  utilizing  its  power  for  manufactur- 
ing purposes  on  adjacent  grounds. 


At   Last  They   Make  a   Beginning. 


Our  English  contemporaries  publish  as  a  piece  of  news, 

.  to  which  thcv  seem  to  attach  some  importance,  that  tiie  first 

large  electric  motors  for  driving  printing  presses  in  London 

have  reoentlv  been  installed  in  the  office  of  the  "Pall  Mall 

Cfazettc."     The  Electrical  World -was  printed  from  presses 

driven  by  an  electric  motor  in  1884,  just  ten  years  ago.     And 

-vet  some  Englishmen  claim  that  there  is  "'nothing  to  learn 

'ifrom  Americans." 
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A  Current  Without   a   Difference   in   Potential. 


BY    PHILIP   K.  STEKN. 

In  the  matter  of  "  Current  Without  Difference  of  Po- 
tential," a  subject  which  appeared  in  The  Electrical  World 
r)f  Jan.  27,  Jjage  no,  and  reappeared  in  the  next  issue,  kindly 
jjerniit  me,  through  the  medium  of  your  columns,  to  ask 
the  writer  of  the  orig^inal  item  whether  it  is  to  be  understood 
that  the  supposed  charge  is  to  be  considered  as  resident  on 
the  conductor,  i.  e.,  the  charges  of  the  plus  and  minus  values 
respectively  on  the  opposite  faces  of  the  c(jncentric  cylinders, 
or  are  these  values  to  be  considered  as  a  mere  difference  of 
potential  in  the  dielectric  medium  intervening?  The  third 
paragraph  has,  ajiijarently,  the  fonner  meaning. 

In  any  event,  if  a  current  is  set  up  without  a  difference  of 
j)otential  existing  between  any  two  points  in  the  conductor, 
I  ask  permission  to  state  that  the  suppf»sed  current  would 
not  flow  through  the  conductor  between  such  points. 
Th')ugh  choosing  a  pftint  of  reference  in  the  dielectric  me- 
dium, and  an  electrified  particle  located  at  a  point  on  the  ring 
having  angular  velocity,  a  current  might  be  considered  as 
flowing  from  the  right  or  left  of  the  point  of  reference,  ac- 
cording to  the  direction  of  rotation.  In  this  case  there 
would  be  a  difference  of  potential.  According  to  Maxwell: 
"  Two  electrified  particles  having  the  same  potential  placed 
side  by  side,  starting  from  a  state  of  rest  and  set  in  motion 
with  a  positive  acceleration,  will  mutually  repel  until  they 
have  attained  a  velocity  equal  to  that  of  light,  when  their 
electrostatic  repulsion  would  exactly  balance  their  electro- 
magnetic attraction ;  after  this  period,  though  they  would  still 
be  at  the  same  potential,  they  would  attract  mutually."  There 
nnist  certainly  be  a  difference  of  potential;  where  is  it?  Is 
it  not  in  the  medium  through  which  the  charges  are  being 
conveyed,  and  may  not  this  be  due  to  a  transverse  strain  on 
the  luminifcrous  ether  and  positive  or  negative  (from  a  point 
taken  midway  between  the  particles),  in  consequence  of  the 
resultants  of  the  forces  at  work,  viz.,  the  resistance  offered 
by  the  medium  and  the  force  which  is  overcoming  the  same? 

Here  wc  have  come  face  to  face  with  resistance  in  the 
nature  of  a  velocity,  and  so  in  the  case  of  the  two  concentric 
rylinders  wc  must  consider  the  velocity  of  the  rotating  cylin- 
der in  question.  Witli  a  charge  located  at  a  point  on  its  outer 
surface,  or  at  a  number  of  points,  as  a  resistance;  and  as 
resistance  is  being  overcome,  work  must  be  the  result.  Does 
this  not  define  potentinl?  Moreover,  the  term  employed  to 
electrically  denote  that  which  overcomes  resistance  is  an 
electromotive  force. 

Arc  these  not  instances  of  differences  of  potential  where 
work  is  being  done  between  the  points  referred  to?  It  would 
appear  as  though  we  tnight  call  this,  as  well  as  the  work  that 
rnn  be  done  by  virtue  of  the  position  of  these  points  Celectro- 
niotivc  force),  a  difference  of  potential. 

Considerable  gain  might  result  in  these  investigations 
by  directing  our  attention  to  the  dielectric  medium  as  the 
true  cause  of  the  phenomena. 

T  should  like  to  ask  Prof.  ,\nthonv  to  kindlv  inform  me  as 
to  what  direction  the  current  might  be  expectefl  to  flow 
throngh  the  ring  referre«l  to  without  a  difference  of  potential, 
or.  a.s  stated,  "  electrical  potential."  If  there  should  he  a 
diflFerence  of  potential,  or,  potential  other  than  electrical.  a« 
soon  as  we  consirler  the  qtiestion  (->f  there  being  electrical 
work  done  or  clectricitA-  moved  against  re>;i';taiire.  whv  can 
we  not  ronsider  \h\<.  electrical  potential? 


CThere  is,  to  our  knowledge,  no  original  author  of  the  note 
referred  to.  it  being  merelv  a  sununary*  of  an  informal  discus- 
sion which  we  nublished.  a<;  it  was  sent  to  us,  thinking 
the  stibiect  might  be  of  interest  to  some  of  o\ir  reader^. 
The  publication  of  such  reports  does  not.  of  course,  neces- 
P8n|y  implv  pnv  ptidor^emfnt  *^r\  the  port  of  the  editor*  of 


the  opinions  expressed.  It  seems  evident  from  the  original 
note  that  the  charges  are  supposed  to  reside  in  the  con- 
ductors and  not  in  the  dielectric.  We  might  add  here  that 
we  believe  Prof.  Rowland  showed  experimentally  a 
number  of  vears  ago  that  a  static  charge  in  motion  was  the 
equivalent  of  a  current.  It  has  been  suggested  to  us  that 
a  discussion  of  this  subject  may  be  found  in  J.  J.  Thomson's 
recent  work. — Eds.) 


Long-Distance  Transmission  with  Alternating  Currents. 


BY    KKANK   C.    PERKINS. 

MOST  interesting  alternating-current  plant 
h  s  recently  been  installed  at  Schongei- 
sung  and  Eurstenfeld-P)ruck,  Germany, 
for  the  transmission  of  electricity  for  light 
and  power. 

This  transmission  plant  was  designed 
by  Mr.  ( )scar  v(jn  .Miller,  of  Munchen. 
The  general  plan  of  the  line  and  distribu- 
tion of  power  is  shown  in  I'ig.  i.  Tlie 
generating  station  is  situated  at  Schon- 
geisung,  a   distance   of  seven   kilometres 

from  the  centre  of  distribution  of  light  and  power  at  Fursten- 

feld-Bruck. 

The  single-phase  alternating  current  was  chosen  for  this 

plant,  because  it  was  thought  to  be  the  cheapest  and  surest 


-7  Km. 


'sm- 


Schongpysmg; 


/.Jw.  i»..^^ 


Fiirstriifcltlbruck 
FIG.   1— OKNKRAL   PLAN  OK   DISTRIBUTION. 

method  for  the  conditions  presented.  Two  alternating-cur- 
rent dynamos  ( h'ig.  2)  of  2.600  volts  each  are  connectcil  in 
I)arallel.  and  the  current  is  carried  on  two  conductors  to  a 
closed  ring  distribution,  the  dotted  lines  in  I'ig.  i  represent- 
ing the  high  potential  circuit  and  the  heavy  lines  the  sec- 


X 


via.   2.— SINGLE-PHASED   DYNAMO. 

ondar>-.  or  low  potential  circuit.  Transfonners  are  con- 
nected at  various  points,  reducing  the  voltage  from  24CX) 
volts  to  100  volts.  Each  arc  lamp  on  the  secondar)-  circuit 
has  a  small  transformer  in  circuit,  reducing  the  voltage  frorn 
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TOO  to  36  volts,  thus  avoiding  the  use  of  resistance  coils  for 
the  arc  lamps. 

A  novel  feature  connected  with  this  plant  is  the  use  of  a 
potential  indicator  circuit  for  a  telephone  line.     A  voltmeter 


FIG.    4.— SECTIONAL    VIEWS    OF    SINGLE-PHASED    MOTOR. 

in  the  generating  station  is  connected  by  a  line  with  the  sec- 
ondary lighting  circuit  at  Furstenfeld-Bruck  to  show  the  po- 
tential at  the  centre  of  distribution.  One  of  the  conductors 
of  this  circuit  is  connected,  through  telephonic  instruments, 
to  the  ground;  and  it  is  said  the  line  gives  good  service. 
The  turbine  and  generator  plant    (see    Fig.   3)    utilizes 


The  main  line  from  Schongeisung  to  Furstenfeld-Bruck 
consists  of  two  bare  wires  six  millimetres  in  diameter, 
mounted  upon  the  usual  porcelain  insulators.  The  loss  on 
the  line  and  at  the  transformers  amounts  to  17  1-2  per  cent. 
It  was  found  to  be  necessary  to  use  an  overhead  construction 
for  the  distribution  instead  of  underground  cables,  as  the 
former  method  averages  about  20  marks  per  house  and  the 
latter  method  about  200  marks  per  house,  or  ten  times  as 
much. 

In  giving  the  total  energy  received  at  Furstenfeld-Bruck 
the  energy  necessary  for  a  i6-candle  power  lamp  has  been 
used  as  a  unit. 

Energy  at  Schongeisung — 

2  machines,  120  h.  p i.... 1.580  16-c.  p.  lamps 

3  machines,  180  h.  p 2,370  16-c.  p.  lamps 

Seventeen  and  one-half  per  cent,  loss  on  line  and  transformers— 

2  machines 280  16-c.  p.   lamps 

3  machines 420  16-c.  p.  lamps 

Net  energy  at  Furstenfeld-Bruck — 

2  machines 1.300  16-c.  p.   lamps 

3  machines 1,950  16-c.  p.  lamps 


FIG.  3.— THE  TURBINE  AND  GENERATOR  PLANT. 


the  water  of  the  River  Amper.  When  the  plant  is  completed 
three  turbines  and  three  dynamos  are  to  be  used.  Up  to  the 
present  time  but  two  turbines  have  been  installed,  each  hav- 
ing a  capacity  of  68  h.  p.  The  turbines  and  regulating  ap- 
paratus were  furnished  by  Schelson  &  Issmayer,  of  Munchen, 


The  rate  charged  per  lamp  hour  at  Furstenfeld-Bruck  is  8 
pfennig  (one-quarter  cent),  where  2,500  lamp  hours  are  used 
annually,  shutting  ofif  at  11  o'clock. 


-> 


FIG.    5.— SINGLE-PHASED    MOTOR. 

and  Briegleb,  Hansen  &  Co.,  of  Gotha.  The  turbine  shafts 
revolve  vertically  and  are  geared  to  a  line  shaft,  to  which 
the  dynamos  are  belted.  The  alternating-current  generators, 
transformers  and  motors  were  furnished  by  the  firm  of 
Brown,  Boveri  &  Co.,  of  Baden,  and  they  are  exceedingly 
simple  in  construction.  The  design  of  the  motors  may  be 
seen  in  Figs.  4  ^nd  5, 


FIG.  6.— THE  TRANSFORMER. 

The  transformers  (Fig.  6)  consist  of  an  iron  frame,  on 
which  the  primary  and  secondary  coils  are  wound.  These 
are  placed  in  cast-iron  cases  filled  with  oil. 

A  recent  communication  received  from  Mr.  Oscar  von 
filler  states  that  the  plant  is  giving  excellent  satisfaction. 
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A    Contribution   to   the   Theory    of  Telephony 
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liV   A.   E.   KtNNLLLY. 

HE  theory  of  tlie  transmission  of  tele- 
phonic current  waves  is  complex  to 
the  degree  that  the  wave  character  of 
their  generated  E.  M.  F.  must  be,  in 
order  to  follow  and  even  partly  con- 
serve the  highly  comiiosite  character 
of  vocal  vibrations  in  air.  Xevertiie- 
Icss,  the  theory  of  transmitting  sinu- 
soidal current  waves  of  any  single 
frc<|uency  within  telephonic  range  is 
simple,  and  with  judiciously  selected 

values  of  fre(|uency  and  am])litude,  the  application  of  this 

elementary  theory  may,  with  due  reservation,  be  of  practical 

value. 

It  is  the  objei:t  of  this  ariiclc  to  develop  the  theory  of 

simple  harmonic  telephony  in  its  simplest  form,  and  to  point 

out  a  few  of  its  consc(|ncnces. 


^- 


<=^ 


FIG.     1. 


A  B  in  Fig.  i  represents  a  single  line  of  copper  wire  /. 
miles  or  kilometres  in  length,  with  an  induction  coil  trans- 
mitter at  A,  a  receiving  telephone  at  B,  and  ground  return 
circuit. 

If  we  assume  that  a  pure  musical  note  of  some  standard 
fre(|uency  is  sung  steadily  before  the  transmitter  at  ./,  pro- 
ducing a  steady  sinusoidal  current  in  the  i)rimary  circuit  of 
the  coil,  a  sinusoidal  E.  M.  I\  will  be  generated  in  the  second- 
ary winding.  The  effective  E.  M.  F.  delivered  at  the  ter- 
minal ./  will,  however.  (ie|)end  upon  the  load,  namclv.  the 
impedance  of  the  line  and  receiving  instrument.     The  man- 
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393  O  an<l  1. 13  H,  and  a  mutual  inductance  of  o.  12  H,  with 
two  storage  cells  in  the  primar>-  circuit,  and  the  note  '  mid- 
dle C"  of  256  ^^  sustained  in  a  moderately  loud  voice  before 
the  transmitter.  The  readings  were  too  variable  to  admit 
<if  a  high  degree  of  accuracy,  but  the  cune  fairly  represents 
the  terminal  E.  M.  F.  produced  by  the  transmitting  appara- 
tus   under  those  conditions  for  any  external  impedance  up 

to  7.500  ohms.* 

Effective  Volts 

Ext.  Res.  at  Terminals. 

500  3.75 

LO-W  6. 

1.500  8.25 

2,000  10. 

2.500  12. 

3.000  12.5 

3,500  13. 

4.000  14. 

7,500  16. 

Returning  then  to  Fig.  i,  the  effective  voltage  at  the 
terminal  A  is  experimentally  determinable,  when  the  im- 
jjedance  of  the  line  and  receiving  instrument  can  be  as- 
signed. 

The  distance  at  which  simple  harmonic  bound  waves  will 
be  recognizable  with  sufficient  clearness  for  the  purposes  of 
intelligent  communication  will  then  depend  upon  the 
strength  of  the  current  reaching  the  telephone  at  B,  the 
usual  amount  of  "  cross-talk,"  and  other  disturbances,  being 
taken  into  consideration. 

The  i^roblem  may  therefore  be  stated  as  follows: 
For  any  given  homogeneous  line  of  known  resistance, 
inductance,  leakage,  and  capacity,  grounding  through  ap- 
paratus of  known  impedance,  to  find  the  total  impedance  as 
presented  at  A,  and  thence  having  determined  the  effective 
pressure  at  .-/,  to  find  the 'current  strength  that  will  reach 
B.  Simple  harmonic  telephony  will  then  be  practicable  or 
not.  according  as  this  current  strength  exceeds  or  falls  short 
of  some  experimentally  determined  and  limiting  value,  at 
the  standard  frequency  adopted. 

Let  L  be  the  length  of  the  line  in  miles  or  kilometres, 
r  be  its  conductor  resistance   in    ohms    per    mile    or 
kilometre. 

/  be  its  inductance  in  henrys  per  mile  or  kilometre. 
c  be  its  capacity  in  farads  per  mile  or  kilometre. 
g  be  its  leakage  conductance  in    mhos    per    mile    or 
kilometre. 

ftj  be  2;r  X  ^^^  frequency. 
J  be  y/Z~r. 

e  be  the  effective  terminal  voltage  at  A. 
i  be  the  effective  current  strength  through  B,   in  am- 
peres. 

/  be  the  effective  current  strength  at  A  in  amperes, 
/be  the  vector  impedance  of  the  apparatus  at  B. 
J  will  usually    have  the    form    {Rr  -\-  J Lr  co).    where 
R-r  and  //•  are  the  resistance  and  inductance    of  the  appa- 
ratus, which  is'shown  in  Fig.   1  as  a  telephone. 
Thru  it  i.nn  be  rcadilv  sh«)wn   that 


KI(J      2.~cruVK     HKI'KKSKNTl.NC.     THE 
T!f).V    OK    EKI'ECTIVE    TEUMINAI.    K 
A   TELEPHONE   INPITCTION  COIl, 


On.KEUVED     REl.A- 
M       V      T<">     in  VTi     IV 


and 


whore 


.  _  ^  iy  cosh  L»  -\-    /sinh  Z»\ 
y   \j'  sinh  Zs-f-  /cosh  L  ay 


y  siidi  L  s  -\-J  cosh  L  s' 


(') 


(») 


nor  in  whidi  the  voltage  of  delivery  varies  with  the  Kiad 
may  be  observe<l  by  cNperimentally  substituting  for  the  line 
an  a(liustal)lc  non-inductive  resistance,  and  measuring  the 
E.  ]\I.l".  at  terminals  with  a  delicate  electrostatic  vt>ltmeter  as 
this  resistance  is  changed.  The  following  table  and  the  curve 
Cl'^ig.  2)  give  the  result  of  a  series  of  (»bser\-ations  made  with 
a  small  teleph(Mic  induction  coil  of  European  construction. 
having  n  primary  of  i.  ji  O  and  o.ooot  H.  a   secondary  of 


r-J^jiai 


(3) 


s  =  \''{r  -»-  ft  ('A  {g  -\-  Jew)  and  y  = 

These  efpiaiions  give  the   magnitude  and   phase   of  the 
currents  at  tl^"  '■■ -.^  ;,,.r   .,,.i  tr-..,.,„;t.;.,..  c^j^  Qf   {{.jg  line, 

•II   in  not.   •  that  because   these* 

valuer  of  E.  M.  K.  wor«'  observed  with  non-lnductlve  resistance." 
they  would  be  exactly  reproduced  with  im|>edanccs  of  equal  nu- 
merical value.  The  ansie  of  lead  or  la«;  In  the  Impedano*.  of  n 
telephone  line  st-ldoni    ?<j  or.   anrl  ex  t 

Rpix^ars    to   show    that    i)  i    worth    co: 

In    r^nsequenc*. 
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the  quotient  e/I'm  (i)  being  of  course  the  impedance  of 
the  line  A,  which  being  computed  gives  both  e  and  /, 
whence  equation  (2)  determines  the  serviceability  of  the 
line. 

These  equations  involve  plane  vectors,  of  which  the  rules 
for  treatment  are  given  in  The  Electrical  World  for  Jan.  6, 
1894,  volume  XXIII.,  No.  i,  page  18.  The  equations  may, 
however,  be  further  simplified  when  dealing  with  electricall}- 
long  lines;  that  is  to  say,  lines  approaching  the  limitations 
of  transmission;  for  in  such  cases  the  influence  of  impedance 
in  the  receiving  apparatus  usually  ceases  to  be  dominant 
upon  the  circuit,  and  we  may  make  /=  o,  while,  since  the 
vector  L  z  is  then  sure  to  be  more  than  two  units  in  length, 
its  hyperbolic  tangent  in  (i)  will  be  practically  unity,  so  that 
for  long  lines,  here  considered,  our  equations  become: 

/    =  ,  ,         r  =       -  4) 

y  tanh  L  s         y 
and 

(5) 


y  sinh  L  z' 

But  long  distance  telephony  employs  metallic  circuits, 
such  as  is  represented  in  Fig.  3  with  an  effective  E.  M.  F. 
of  ^  volts  at  A. 

A B 


-e--t- 


=^- 


FIG.   3. 

The  line  0  0  divides  this  circuit  into  two  symmetrical 
halves,  each  as  though  employing  ground  return,  and  with 
half  the  E.  M.  F.  at  A,  half  the  impedance  in  the  apparatus 
at  B,  and  twice  the  capacity  allowed  to  each  wire  that  is 
measured  between  them  when  insulated  from  the  ground 
and  from  each  other.  In  equation  (i)  we  therefore  insert 
half  the  vector  quantity  /,  and  the  quotient  e/I  then  gives 
the  impedance  of  either  half  of  the  complete  circuit. 
Twice  this  result  being  the  impedance  of  the  loop  at  A,  E  is 
obtained  from  the  experimental  data,  and  e  or  half  of  E 
inserted  in  (2)  or  (5)  supplies  the  strength  of  received  cur- 
rent i. 

We  may  now  consider  some  examples  of  these  formulae. 
First  case :  Two  parallel  overhead  wires,  each  950  miles  long, 
of  hard  drawn  copper  0.165  inches  (0.419  centimetre)  in  diam- 
eter, are  supported  on  poles  at  an  interaxial  distance  of  9 
inches  (22.9  centimetres),  no  other  wires  being  in  their 
vicinity.  Then  each  may  have  per  mile  a  resistance  of  2.2 
ohms,  a  capacity  of  0.009525X10-^  farad,  an  inductance  of 
0.00159  henry,  and  a  leakage  conductance  quite  negligible. 

Then    if   the    simple    harmonic    standard  .  frequency    is 
238.7  '■^,  making  &?  =  1500,  we  have 
Z  =  950. 
r    =  2.  2. 

I    =  1-59  X  i^'^   ■  •■    I  00=  2.385. 
Doubled  c    =1.9X10"^  • "  •   c  r^7  =  2. 8 5  X  ' °"'^- 
=  o . 

as    shown    in    Fig.    4,    2*  r=    9.24S    X    ^^'- 
\\ir    i»,  g  =  9-617  X  iO"V68°    39',    y-   =    1. 1385    X 

io5\42°   42',  J^  =  3- 374  X  10^  \2i°    21'. 

It  is  to  be  observed  that  twice  the  actual  value  of  c  has 
to  be  allowed,  owing  to  considering  the  lines  as  being 
operated  independently  with  ground  return.  Similar  remarks 
apply  to  the  case  on  i)age  19,  vol.  XXIII.  The  impedance 
y  of  one  line  is  thus  337  ohms,  and  674  ohms  is  the  imped- 
ance of  the  loop  at  A.  By  reference  to  Fig.  i  it  appears 
that  the  terminal  pressure  which  the  transmitter  would 
support  on  this  circuit  would  be  4.6  volts,    or    2.3   volts  on 


g 

Therefore, 

'     °    18'.  X 


each  wire.  Fig.  5  shows  L  z,  which  is  L  times  the  length 
of  the  vector  z,  and  with  components  a  and/ 6  of  3.326  and 
8.508    respectively.       The   hyperbolic    sine    may   be  fully 


^ 


A 
'h"^ 


,eo- 


137»18' 


r=32.2 


iPSL^a' 


FIG.    4 

worked  out  as  indicated  on  page  18,  vol.  XXIII.,  but 
whenever,  as  in  this  instance,  the  horizontal  component  a 
is  greater  than  2,  the  maximum  possible  error  in  the 
numerical  value  of  sinh  Z  z  made  by  ignoring  the  vertical 
component  is  3.5  per  cent.,  and  when  a  is  greater  than  2.5, 
1.25  per  cent. ;  rapidly  dwindling.  We  may,  therefore, 
when  considering  long  lines,  write   equation  (5)  as 

/--= ——.  (6) 


Here,  see  Fig.  8, 
sinh  a  =  13.9,  and  t  ■■ 


y  sinh  a 


2.3 


=  0.0004905   ampere. 


Ill  X    13  9 
This  is  the  current  strength  we  should  expect  at  ^.  * 

Second  case:  The  same  wires  separated  to  an  inter- 
axial distance  of  72"  (183  centimetres),  the  inductance  per 
mile  of  each  is  now  0,002259  H,  and  the  capacity  of  each 
to  each  insulated  0.006604  X  10-^  farad.'  Thus  /cy  =  3.389, 
and  doubled  c  Ct7  =  1.981  X  ^O"^- 

Fig.  5  represents  the  corresponding  steps  in  computati^m 


a-3.326 


73°30'  30"  \ 

a  =2.4.12 


FIGS.   5  AND   7. 


z^ 
L. 


8.00  X  10-5  \i47''    i'.  .^  =  8.944  X  10-3/73  = 


50     30  . 


8.498/73°    30'   30",  J-  =  2.041    X    105X32^^     59' 


J/ =  4.518  X  io=\i6'^    29'    30". 

The  impedance  of  the  loop  at  A  or  ly  is  now  904  ohms, 
at  which  the  terminal  pressure  is  Z  =  6  volts,  or  3  to  each 
wire.  Entering  equation  (6)  with  this  value  of  e,  Fig.  7 
shows  that  the  horizontal  component  oi  L  z  is  now  2.412, 
whose  hyperbolic  sine  (see  Fig.  8)  is    5.53.     The    received 

3 

=  0.0012  ampere.  The 


current  is  consequently 


452  X  5-53 


*  If  in  tliis  first  case  the  receiving;  telephone  at  ^  has  a  resistance  of  75  ohms  and  an 
inductance  of  0.1  henry,  representing  an  impedince  at  (y  ==  1500  of  167.7  1'-°  '^'  ohms, 
it  will  be  found  by  inserting  tliis  value  for  7  in  formula  (2)  that  the  received  current  at  i> 
is  thereby  reduced  from  i  =  0.0004905  I'j8°\i'i  tc  /  =  0.0004236  |»-'i°  .i^  .  That  is  to  sav, 
the  ignoring  of  the  impedance  of  the  telephone  in  this  case  produces  .in  overesUma - 
tion  of  the  received;,curTent  sti-ength  amounting  to  25.8  per  cent. 
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separation  of  the  wires  has  here  more  than  doubled  the  re- 
reived  current  strength. 

By  watching  the  geometrical  development  of  the  computa- 
tion, the  utility  of  inductance  in  telephonic  conductors  is 
symbolically  apparent  in  two  ways.  First,  by  making^  the 
length  (r  -\-  j  I  oo)  greater,  it  adds  to  the  length  of_>',  and 
thus  augments  the  impedance  at  .-(  and  the  effective  voltage 
delivered  to  the  line.  Secondly,  it  increases  the  ang^lc  of  z 
and  L  z,  thus  reducing  the  lif>ri/C(>utal  comj)onent  a,  upf>n 
which  the  value  of  sinh  (\  so  sensitively  dqiends.     On  the 


r— 3.2 


90° 


/*, 


FIG.    6. 


ether  hand,  it  will  be  evident  that  beyond  a  certain  value  the 
beneficial  influence  of  uiductance  will  cease. 

f*>iuations  (i)  and  (4)  indicate  that  when  the  circuit  is 
sufficiently  long  to  make  the  horizontal  component  of  /-  :; 
more  than  2,  the  factor  tanh  /.  z  is  practically  unity,  and 
the  impedance  of  the  circuit  as  apparent  at  the  transmitter 
becomes  practically  constant,  no  matter  how  far  the  line  be 
then  extended.  The  elTeotive  voltage  of  delivery  there- 
fore remains  constant,  and  the  received  current,  as  the 
lejigth  of  line  increases,  depends  entirely  ui)on  the  reciprocal 
of  sinh  f/.  In  other  words,  with  a  moderately  long  line  of 
fixed  and  unif(»nn  <'lectrical  constants,  the  strength  of  the 
received  currciU  varirs  inversely  as  the  hyperbolic  sine  of  a 
fraction  of  its  length,  an«l  not  inversely  as  the  square  of  its 
length.  I'ig.  8  gives  the  curve  of  hyperbolic  sines,  which 
may  be  employed  when  a  table  of  these  functions  is  not 
available.  The  dotted  line  represents  a  particular  curve  of 
stpiares.  The  agreement  between  the  two  curves  is  ver\' 
fair  until  the  variable  eNiee<K  _V5.  and.  to  a  first  approxima- 
ti«»u  tlurrfore.  the  law  that  a^'^igns  the  amplitude  of  received 
current  to  the  inverse  r.<|uare  of  the  h-ngth  i*;  correct.  This 
does  not.  of  coiirse.  contravene  I  .ord  Kelvin's  law  of  signal 
transmission,  which  asserts  that  tlie  interval  (»f  time  required 
to  bring  the  amplitude  of  current  strength  received  at  the  dis- 
tant en<l  of  ,T  eable  (having  small  inductance  in  relati(^n  to  its 
capacity)  to  a  given  fraction  of  the  idtimate  full  maxinnun 
varies  as  the  square  of  the  cable's  length.  Tn  the  case  of 
harmtuiic  teleplu^nv  before  \i«  we  c<uisider  only  the  ampli- 
ttide  of  harmonic  current  waves  that  have  already  practically 
reached  their  full  developuu-nt.  and  the  progress  of  that  de- 
velopntcnt  toward  maturity,  at  the  start,  and  in  the  initial 
stagres  of  transmission,  is  removed  from  present  considera- 
tion, 


Third  case:  Two  No.  10  A.  W.  G.  copper  wires,  0.1019 
inch  (0.2588  centimetre)  in  diameter,  are  suspended 
parallel  and  alone  upon  poles  at  an  interaxial  distance  of 
one  foot  '30.48  centin^etres).  Assuming  that  their  capacity, 
when  insulated  from  each  other  and  from  ground,  is  0.007 
microfarad  per  mile,  their  separate  inductances  2,138  milli- 
henrAS  per  mile,  their  resistance  each  5.28  ohms,  and  their 
insulation  to  ground  each  250,000  ohms  per  mile,  required 
the  distance  at  which  hartnonic  telephony  will  be  possible 
with  the  special  transmitter  above  referred  to,  when  the  limit- 
ing current  strength  at  w  =  1,500  is  0.00025  ampere. 

Here  r=  5.28,  /=  2.138  X  'O"^  doubled  c=  1.4  X 
io-«,  ^  =  4  X  10-^,  /  «  =  3.  207,  c  «  =  2.  I  X  lo-s. 

Constructing  triangles  as  before,  we  find  (r  -[-//<»)  = 
6.178/31°     16'    30".    and    {g   -j- y  c  <y)  =  2. 138   X    'O'* 

8' 


X7y'^    r,    whence    3  =  0.01149    X55^ 


45'.    and    y  ^ 


537.6  with  neglected  phase.  The  loop  impedance  at  A  is 
1075  ohms,  to  which  the  transmitter  will  respond  with  a 
terminal  E.  M.  F.  of  6.7  volts  by  Fig.  i,  or  3.35  volts  to 
each  wire.  We  have  then  the  relation  {e  /y  sinh  a)  =: 
0.00025,    or    sinh  a  =^  24.93,  ^o  ^^'^^  {^^^  ^'S-  8)  a  =  3.91. 


/-  s  is  3.91  /(cos  55''  8'  45"),  or  fi..N4  2,  and  A  =  6.84  j  / 
o.nii4()  =  ;q5  miles.  The  harmonic  so\md  reproduction 
woviM  have  the  limiting  amplitude  at  about  600  miles. 

In  conclusion,  it  may  be  pointetl  out  that  all  the  preced- 
ing fonuulac  appl\  inune<liateiy  to  continuous  current 
Irnkff  circuits,  by  suppressing  the  infliience  of  their  induc- 
tance and  capacitN  :  that  is.  by  equatijig  /  and  r  to  zero.  The 
conse«|uent  values  of  y  and  r  are  no  longer  c<">mplex  quanti- 
ties, and  the  e(juati»»ns  degrade  into  ordinary  scalar  or  alge- 
braic fornnilae  for  detemiining  the  influence  of  uniform 
leakage  upon  the  outgoing  and  received  continuous  cur- 
rents. 
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5ome  Unique  and   Useful   Methods  of  Heasurement.— II. 


BY  GEO.  T.    HANCHETT. 

N  the  case  of  the  dynamo,  especially  if 
it  l)e  a  compound  wound  machine, 
there  arc  a  number  of  resistances 
which  arc  troublesome  to  measure, 
and  if  there  is  but  one  machine  the 
matter  is  made  worse,  since  the  elec- 
trical expert  is  deprived  of  all  means 
of  getting  an  independent  currer:t, 
and  the  useful  and  well-known  fall  of 
y  jir  y..^  potential  method  becomes  an  impos- 

^^^  sibility.     It  is  true  that  if  we  insert  an 

ammeter  in  the  shunt  field  while  the  machine  is  running 
and  take  the  potential  at  the  terminals  of  the  shunt  we 
may  thus  calculate  its  resistance.  This  is  usually  a  good 
method,  but  sometimes  when  the  ammeter  is  of  large  scale 
the  current  cannot  be  read  accurately,  and  thus  the  calculated 
value  of  the  resistance  is  doubtful.  Similarly  we  can  insert 
an  ammeter  in  the  main  circuit  and  take  the  potential  around 
the  terminals  of  the  series  field,  and  thus  determine  its  re- 


sistance, but  here  again  the  small  difference  of  potential  in- 
volved will  be  inaccurately  measured  by  the  voltmeter,  which 
is  very  apt  to  have  a  scale  reading  of  150  volts  and  perhaps 
500.  Moreover,  if  the  so-called  series  and  long  shunt  con- 
nection is  employed,  the  ammeter  reading  errs  by  the 
amount  of  current  necessary  for  the  shunt  field. 

It  is  not  always  easy  to  cut  in  an  ammeter  between  the 
brush  and  the  series  field,  and  at  best  a  check  measurement 
of  these  resistances  would  be  desirable,  if  not  necessary. 
For  the  purpose  secure  a  resistance  which  can  be  measured 
by  the  fall  of  potential  method,  and  at  the  same  time  give  a 
good  deflection  on  the  scales,  so  as  to  insure  an  accurate 
measurement.  »■ 

Having  secured  a  resistance  the  value  of  which  is  either 
known  or  easily  determined,  the  next  thing  to  provide  is  a 
smooth,  straight  piece  of  wire,  either  iron  or  copper,  about 
four  feet  long,  and  of  as  uniform  cross-section  as  possible. 
Then  connect  this  wire  with  the  known  and  unknown  re- 
sistances, as  shown  in  Fig.  6.  Upon  a  small  block  of  wood, 
of  suitable  shape,  wind  a  quantity  of  fine  insulated  copper 
wire.  Over  this  coil  place  a  pocket  compass,  or,  if  the  latter 
is  not  at  hand,  suspend,  by  a  fine  silk  fibre,  a  needle,  mag- 
netized on  the  fields  of  the  dynamo.  Connect  as  shown  in 
Fig.  6  and  with  one  or  two  cells  of  battery  the  equipment 
is  complete. 

Adjust  the  movable  contact  ^  along  the  wire  and  with  a 

foot  rule  measure  the    lengths  J/ and  A^     Then    apply    the 

time-honored  formula: 

A    N 
M  \  A\  \N  \  K:  whence  K  ==  —»>-. 


Here  y  z  represents  the  Avire,  A  the  known  and  X  the 
unknown  resistance. 

If  a  battery  is  not  available,  one  can  be  made  by  using  a 
pail  of  salt  water  and  two  lead  plates.  Charging  while  the 
machine  is  running,  it  will  be  found  that  an  E.  M.  F.  of  two 
volts  is  at  hand  upon  shutting  down.  It  wiU  not  last  long,  it 
is  true,  but  if  the  test  is  made  at  once  there  will  be  no  diffi- 
culty. 

The  resistance  chosen  should  be  governed  by  the  resist- 
ance desired  to  be  measured.  If  this  is  low,  the  resistance 
chosen  should  be  low,  and  vice  versa.  The  known  resist- 
ance is  somewhat  governed  by  the  scales  of  the  voltmeter 
and  annneter,  as  it  is  necessary  to  have  a  good  deflection  on 
each  when  measuring  it  by  the  fall  of  potential  method.  On 
no  account  should  it  be  subjected  to  such  a  current  as  would 
heat  it  and  thus  change  its  value,  as  it  is  cold  when  used  to 
measure  the  desired  resistance.  It  will  be  very  curious  if  a 
suitable  resistance  is  not  available.  The  writer  would  sug- 
gest the  following: 

Low  resistances  to  use  in  measuring  armature  resistance 
or  the  resistance  of  series  coils:  (1)  The  known  resistance  of 
the  ammeter.  (2)  A  spool  of  wire  from  the  engineer's  sup- 
ply. This  resistance  can  be  verified  by  computing  from 
length,  gauge  number  and  table  of  ohms  per  foot.  (3)  The 
rheostats  of  the  switchboards  in  parallel.  They  can  be  meas- 
ured singly  and  their  resistance  in  parallel  computed  if  it  is 
more  accurate  to  do  so.  (4)  One  of  the  building  circuits 
short  circuited  at  its  further  end,  all  lamps  cut  out.  (5)  Sev- 
eral resistances,  such  as  are  used  in  connection  with  incan- 
descent arc  lamps,  in  parallel.     (See  Fig.  3.) 

High  resistances  used  in  measuring  shunt  coils:  (i)  The 
known  resistance  of  the  voltmeter.  (2)  The  rheostats  of  the 
switchboard  connected  in  series.  (3)  Incandescent  arc  lamp 
resistances  in  series.  A  little  ingenuity  will  suggest  many 
more. 

The  galvanometer  is  likely  to  be  the  most  difficult  prob- 
lem. A  small  detector  is  invaluable  in  this  case.  An  opera- 
tor is  inclined  to  lose  patience  with  a  needle  suspended  by 
a  fibre,  but  yet,  with  care,  it  will  yield  better  results  than  a 
detector,  being  more  delicately  poised. 

The  writer,  with  a  bit  of  looking  glass,  a  quantity  of  an- 
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SHOWING  magnet; 


FIG. 


nunciator  wire,  a  short  piece  of  stout  wire  for  a  support  for 
the  fibre,  a  little  mucilage,  a  few  bits  of  watch  spring  and  a 
silk  thread  from  his  necktie,  has  constructed,  on  the  spot,  in 
half  an  hour's  time,  a  galvanometer  such  as  is  shown  in  Fig. 
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7.     The  data  obtained  by  it  amply  pay  for  the  trouK'le  of  ain- 
:-truction.      The  cc^st  is  nothing. 

Tlir  iiT-r.'ation  resistance  of  the  flynamo  is  a  desirable  thing 
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FIG.   8. 

to  know,  and  although  the  method  to  be  given  here  is  not  a 
new  one,  it  is  not  as  generally  known  as  it  should  be.  Con- 
nect as  shown  in  V'^r.  8.  Let  /:'  be  a  voltmeter  and  S  a 
snap  switch.  Throw  off  all  circuits  and  by  means  of  the 
shunt  rheostat  crowd  the  voltage  of  the  machine  A  up  to  a 
maximum.  B  must  be  at  rest.  Then  with  the  snap  switch 
open  take  a  voltmeter  reading.  Call  this  l".  Immediately 
close  the  snaj)  switch  and  take  a  new  reading.  I'.  Then  the 
insulation  rcsistanro  of  the  machine  will  be 

(  /•_  F')  A" 


A' 


I" 


where  A''  is  the  voltmeter  resistance  and  A*  the  insulation  re- 
sistance.    The  ])roof  of  this  is  as  follows: 

With  the  snap  switch  open  we  have  the  insulation  rcsi.st- 
.ince  aii<l  the  voltmeter  in  series.  Let  C  be  the  clirrent 
(l(»wing. 


BY  E.  R.  CARICHOFf. 

JXTKOMAGXETS  may  be  designed,  as 
was  shown  in  av  previous  article,  with  a 
certain  length  of  air  gap  which  if  multi- 
plied by  the  pull  between  the  armature 
;ind  the  poles  separated  by  this  air  gap 
:.^ives  a  maximum.  The  length^  of  this  air 
gap  is  different  for  different  values  of  the 
magnetic  induction,  and  may  readily  be 
'//  determined. 

For  example:  .Suppose  the  magnet  to  be  made  of  cast 
steel,  the  o\?  di"  curve  of  which  is  lurnished  by  the  i>yracuse 
.Steel  Foundry  Co.,  and  plotted  in  Fig.  i  as  curve  i. 

Draw  a  tangent  to  any  point  of  curve  i  and  parallel  to  it 
draw  a  line  through  the  origin,  then  the  point  where  this 
parallel  cuts  the  horizontal  Ime  drawn  through  the  point  of 
tangency  is  one  point  of  curve  2,  the  abscissae  of  which 
represent  the  magneto-motive  forces  for  different  values  of 
the  induction  in  the  variable  air  gap  above  defined  divided 
by  the  length  of  the  magnetic  circuit  in  the  steel. 

The  abscissae  of  curve  3  represent  the  length  of  these 
variable  air  gaps  in  ten-thousandths  of  a  centimetre,  corre- 
sponding to  different  values  of  the  induction  c\i;  also  for 
each  centimetre  length  of  the  magnetic  circuit  in  the  steel. 
The  successive  points  of  this  curve  are  determined  from 
those  of  curve  2  by  dividing  each  abscissa  by  its  correspond- 
ing ordinate. 

Curve  4  is  plotted  from  a  table  that  is  given  in  S.  P. 
rhompson's  book  on  magnets  and  was  calculated  from 
^L'lx well's  formula. 

•^'  A 


P  = 


S  TT 


c  = 


'A' 


V 


whenc«'  R  -= 


(r_   V)  R' 


This,   of  course,   rctinirc-   another   dynamo   with    which   to 
icj-t.     The  insulation  resistance  can  be  found  b\    using  the 


usmg  such  units  that  the  abscissae  arc    pounds    per  square 
inch  of  polar  area  instead  of  dynes  per   square   centimetre. 

Denote  the  abscissae  of  curve  4  by  P  in  pounds,  thpse  of 
curve  3  by  Z  in  .0001  centimetres,  the  length  of  the  mag- 
netic circuit  in  the  steel  by  /  in  centimetres,  and  the  polar 
area  by  A  in  square  inches. 

Then  work,  being  defined  in  this  case  as  initial  pull  times 
travel,  is  expressed  by 

W  =  P  X  L  X  I  y.  A. 

.\ssume  Fr  to  be  ten  centimetre  pounds,   then 

10 


A  /  = 


P  I 


10 


.•\nd  the  values  of  -7j-j-<  corresponding  to  the   successive  or- 


KU,.*,r»4 


no.  9. 


electromotive  force  of  the  niachmc  U.selt  m  tlie  lollowuig 
manner:  Comiect,  as  shown  in  I'ig.  9.  and  in  jirccisely  the 
same  way  as  before  measure  and  compute.  Then  connect 
v.ith  voltmeter  and  snap  switch  interchanged  and  repeat,  li 
the  resultJi  chock  fairly  well,  they  represent  the  insulation  re- 
sistance of  the  machine. 

Ibis  method  has  an  element  of  danger  from  the  fact  that 
on  throwing  the  snap  switch  a  go<»d  ground  is  established 
between  the  wires  ami  the  frame.  Another  ground  at  a  great 
potential  dilYerencc  from  this  one  will  work  mischief,  and 
\mfortimatcly  the  volttnctcr.  while  it  will  give  warning  on 
the  side  near  the  snap  switch  by  a  large  deflection,  will  give 
less  and  less  warning  in  this  w.iy  as  the  irronnd  is  nearer  the 
other  side,  and  therefore  dangeron«- 

This  danger  may  be  avoided  by  taking  prcliminar>-  dcflec 
tions  on  cither  side  of  the  machine- 


^^^ 


y 


FIO    2. 


vlmales  c\»,  give  liic  .ibscissac  oi  curve  5.      A  I  is  a  volume 
n  which  /  is  in  centimetres  and    A    in   square    inches,  and 
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this  is  seen  to  be  proportional  to    the    work,  as    above    de- 
fined, which  the  magnet  is  capable  of  doing. 

To  illustrate  the  use  of  curve  5,  suppose  it  is  required  to 
move  a  lever  arm  a  distance  of  one  centimetre  against  a 
pull  of  100  pounds,   W=  100  centimetre  pounds. 

Assume  S'Ji  =  13,1500.  We  see  that  for  this  value  of  3S 
and  for  JF^  10  centimetre  pounds  A  I  ^=  18.5;  for  W  = 
100  centimetre  pounds  A  i=  185.  Of  course  we  may  give 
to  /  or  ^  any  value  we  please,  but  as  the  magneto-motive 
orce  cF  varies  directly  with /,  there  is  economy  in  making 
A  large  and  /  small — ^just  long  enough,  in  fact,  to  permit  the 
necessary  winding. 

As  an  example,  try  /  at  20  centimetre  and  A  at  g  1-4 
square  inches.      The  total  magneto-motive  force  becomes 

5=  20  (18.3  +  70)  =  1,766,. 
and  the    ampere    turns    are    about   eight-tenths    of  this  or 
1,420.     If  these  dimensions  do  not    afford    sufficient   space 
for  proper  winding  it  will  be  necessary  to   increase  / 


neck  of  the  magnet  may 
area.     The  upper  cylinder 
neck  and  by  the  brass  rod 


be  made  very  short  and  of  large 
is  guided  by  the  brass  ring  at  the 
sliding  in  the  lower  cylinder. 


is   lor  1  cm. 

of  steel  plus 

Values  0' 

10 

3  for  air  gap 
defined. 

/  lor  5 

Sh. 

/>. 

L. 

PA.L. 

^X£ 

—  l.QOO. 

8,000 

37. 

.00097 

.0358 

279. 

12.8 

78.2 

8,500 

41.5 

.00112 

.0465 

215. 

14.8 

67.7 

9,000 

46.7 

.0013 

.0607 

164. 

17.4 

57.6 

9,500 

51.9 

.00152 

.079 

127. 

21. 

47.7 

10,000 

57.7 

.00176 

.1015 

98.5 

25. 

40. 

10,500 

63.5 

.00205 

.13 

76.5 

30.0 

23.3 

11,000 

69.8 

.0024 

.1675 

60. 

35.7 

28.0 

11,500 

76.2 

.00278 

.212 

47. 

42.5 

23.5 

12,000 

■  83.1 

.00-^.24 

.269 

27.3 

50.4 

19.8 

12,500 

90. 

.00374 

.337 

29.8 

60.4 

16.6 

1J,000 

97.5 

.00437 

.426 

23.6 

72.2 

13.S 

1.3,500 

105. 

.00518 

.545 

18.3 

88.4 

11.3 

14,000 

113.1 

.00625 

.707 

14.1 

108.7 

9.2 

14,500 

121.4 

.00778 

.946 

10.6 

137. 

7.3 

15,000 

129.7 

.01015 

1.315 

7.73 

1S4. 

5.45 

15,500 

138.8 

.0146 

2.02 

4.93 

250. 

3.78 

The  accompanying  table  has  been  arranged  partly  from 
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Curve  l  =  o)JanclcH'  per  I  cm.  of  Cast  Steel 


2  =  35ande)-       n       n      n      <■        u       eF=  m  mf.  for  Air  Gap 

3  =  §',JandL    or  leng;th  of  Air  Gap  in  y— ^^  cms. 

4  =35  and  P     orpulllnlbs.  persq.in  of  Area 

5  =  Al=    pT-    1=  length  mag.  circuit  and  10=10  cm.  lbs. 
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The  total  length  of  the  air  gap  will  be 

Ll  ox  .00515  X  20  =  .103  centimetre. 

If  the  air  gap  is  divided  into  two  variable  parts,  it  is  evi- 
dent that  the  movement  of  the  armature  can  be  only  one- 
halfjof  the  total  air  gap,  and  a  twenty  to  one  lever  will  be 
required  to  move  the  lOO  pounds  over  a  distance  of  one 
centimetre,  as  required.  But  if  one  air  gap  only  is  variable, 
the  other  being  an  almost  negligible  constant,  a  ten  to  one 
lever  will  suffice. 

A -form  of  magnet  sketched  in  Fig.  2  will  afford  one  con- 
stant and  one  variable  air  gap.     The  constant  air  gap  at  the 


the  curves  above  and  partly  from  calculations  on  the  slide 
rule.     It  shows  some  ver}-  interesting  relations. 

If  it  i?  desired  to  move  the  lever  arm  against  the  increasing 
force  of  a  spring,  the  magnet  may  be  made  to  balance  this 
force  at  two  points  of  its  travel  by  selecting  the  induction  to 
give  the  required  pull  at  these  two  points. 

Much  of  this  article  and  of  the  one  preceding  has  been 
presented  in  the  form  of  suggestions,  which  may  be  elabo- 
rated to  suit  individual  cases. 

. .  The  main  facts  that  seemed  to  the  writer  as  useful  are  that 
there  is  a  certain  length  of  air  gap  for  any  g^iven  magnet  of 
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uniform  cross-section  where  the  pull  between  armature  and 
po!es  is  lessened  if  the  polar  area  is  either  increased  or 
diminished,  and  that  the  pull  under  these  conditions,  multi- 
plied by  the  length  <jf  this  air  gap,  is  greater  than  the  pull 
with  any  other  air  gap  multiplied  by  the  length  of  the  latter. 
The  use  of  different  systems  of  units  may  seem  objection- 
able to  s<Hne,  but  when  accustomed  to  the  calculation  of 
magnets  in  p(jundb  per  square  inch  the  term  grows  t(j  mean 
>oiiielhiiig  more  definite  to  the  average  worker  than  dynes 
per  s(juare  centimetre.  It  i^  a  simple  matter  to  change  the 
relation,  and  th(jse  wh(j  prefer  the  use  of  the  same  dimen- 
sions throughout  may  pass  a  pleasant  hour  in  draw  ng  curves 
U,  suit  the  units  they  prefer. 


,V  = 


A  § 
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HV  I'.  .M.\T1HEWS. 

The  editor  of  The  Electrical  World,  in  the  last  isbue  of 
this  journal,  may  be  pardoned,  1  think,  for  getting  too  en- 
ihiisiastic  in  the  c-ditcjrial  over  a  profchhcd  simple  method  of 
geometrically  solving  problems  which  have  bothered  the 
heads  of  many  eminent  men  and  every  one  wIkj  has  had  to 
design  electromagnets  for  specific  duty,  .\lthough  the 
metlxid  may  at  tir.st  sight  l<njk  plausible  from  the  figure,  a 
glance  at  the  mathematical  symbols  will  no  doubt  by  this 
time  have  convinced  him  that  lie  has  (;nly  discovered  a 
mare's  nest.  To  begin  with,  the  writer  does  not  seem  to 
liave  thought  it  necessary  to  state  definitely  the  conditions  of 
the  problem  he  is  trying  t(j  .scdve.  What  is  fi.xed  and  what  is 
variable?  In  his  method  for  iletermining  the  polar  section 
he  .speaks  of  "  the  part  of  the  iron  characteristic  where  we 
are  working,"  from  which  one  would  infer  that  the  induction 
in  the  iron  was  regarded  as  fixed,  but  this  cannot  be,  for  then 
the  greatest  tractive  force  would  be  obtained  with  the  polar 
section  o,  and  the  tractive  force  would  then  be  infinity. 
One  is  therefore  driven  to  make  an  assumption  as  to  what 
the  conditions  are  intended  U)  be,  and  the  only  plausible  one 
that  suggests  itself  is  that  the  ampere  turns,  the  iron  circuit 
and  the  length  of  the  air  gap  are  fixed,  leaving  the  induction 
and  the  air  gap  secti(Mi  variable. 

I'.ut,  under  these  conditions,  what  can  be  the  meaning  of 
the  statement  on  page  113,  The  Klectrical  World,  Jan.  2/? 
l-rom  this  we  draw  the  conclusion  that  when  the  air  gap  re- 
luctance is  expressed  by  a  line  parallel  to  the  tangent  drawn 
at  the  part  of  the  iron  characteristic  where  we  are  working, 
there  is  no  gain  either  by  increasing  or  decreasing  the  polar 
area.  Increasing  or  <lecreasing  what  polar  area?  There  is 
no  |K)lar  area  specified.  The  direclit)n  of  the  line  0  /,  Fig. 
I.  is  altogether  independent  of  this  area,  being  the  line  ex 
pressing  thit  relation  between  the  (lux  per  unit  area,  or  in- 
duction, and  the  magnetomotive  force.  This  line  d<»es 
change  its  direction  with  the  length  of  the  air  gap.  Ixiwevcr. 
Let  us  then  investigate  the  meth<>d  as  applied  to  what  is 
styled  the  proper  air  gap  for  maxiimnn  power,  viz..  the 
pull  X  length  of  gap.  Although  I  cannot  agree  that  this  ex- 
pression gives  the  work  to  be  got  out  of  the  magnetic  at- 
traction, yet  we  will  proceed. 

To  take  a  simple  case,  suppose  we  are  dealing  with  verv 
small  ir.agneti/ing  forces  in  the  iron,  so  that  its  reluctance  is 

/ 

where  /  =  length    of  air   gap.    A  =  area    of  air   gap,    total 
number  of  lines  of  force  =  .V.  air  gap  induction  ^^,  mag- 
netomotive force  =  ^,  mechanical  torce  =  /'. 
Then 

V* 

/=  _— 


constant.    Let  reluctance  of  iron  =  r  .•  a'ld 


of  air  gap  = 


// 


A  r  -\-  /' 
A  S*  I 


Differentiating  with  regard  to  /  and  equating  to  0, 

+  7-^• 


r  .-i  -I-  / 
/ 

or,  in  other  words,  by  decreasing  or  increasing  only  tlie 
kngth  makes  the  air  gap  reluctance  equal  to  that  of  the  iron. 
Xow,  by  following  out  the  geometrical  method  under  dis- 
cussion, the  line  o/',  Fig.  i,  we  see,  becomes  coincident  with 
the  tangent,  which  means:  the  polar  section  and  iron  section 
being  determined,  make  the  length  of  tlie  air  gap  such  that 
reluctance  of  air  gap         area  of    iron  sfeclioii 


reluctance  of  irt)n 


area  of  polar  section' 


(If  Mr.  Matthews  will  refer  again  to  the  article  which  he 
criticises,  he  will  find  that  he  has  misunderstood  the  prob- 
lem considered,  which  is  as  follows:  With  a  given  mag- 
net having  a  definite  number  of  ampere  turns,  the  product  of 

d  i 

the  pull  and  length  ol    air    gap    i>    a    maxmium    when  -j— 

is  the  same  for  the  iron  and  air  gap,  and  this  equality  may  be 
produced  in  two  ways,  as  shown — first  by  increasing  or  de- 
creasing the  polar  area,  the  length  of  gap  remaining  con- 
stant ;  or,  second,  by  shortening  or  lengthening  the  air  gap, 
the  polar  area  remaining  constant.  The  author  apparently 
considered  that  those  interested  in  the  subject  would  not 
require  explanations  on  obvious  and  elementary  points — 
such  as,  for  example,  that  the  polar  area  may  be  varied  with- 
out changing  the  cross-section  of  the  core — which  accounts 
for  part  of  a  criticism  that  seems  to  be  entirely  due  to  a  mis- 
ai)prehension  of  the  strictly  practical  bearing  of  the  article 
criticised.) 

The  Use  of  Steel   in  Electric  Machines. 

In  a  paper  in  the  current  number  of  the  "  Journal  of  the 
Iranklin  Institute"  Mr.  H.  L.  Parshall  treats  of  the  use  of 
steel  in  the  magnetic  parts  of  electrical  machines,  and  shows 
the  great  improvements  that  have  resulted  from  its  substitu- 
tion in  street  railway  motors  in  particular,  due  to  its  greater 
permeability  over  cast  iron.  It  is  stated  that  magnet  frames 
n"'ade  of  steel  are  25  per  cent,  cheaper  than  those  of  cast 
iron,  and  that  a  combination  frame  using  steel  in  the  polar 
projections,  cast  iron  in  the  yokes  and  wrought  iron  in  the 
cores  costs  about  the  same  as  one  of  cast  steel,  and  possesses 
the  advantage  that  both  cast  iron  ajid  forgings  are  more  uni- 
form in  magnetic  qualities,  easier  to  machine,  retjuire  less 
chipping  and  are  more  easily  finished,  but  have  the  disad- 
vantage of  greater  wei}.;ht. 

Referring   to   the  quality    of   steel    required   for   magnet 

frames,  it  is  asserted  that  the  etTect  of  combined  carbon  or 

graphite  is  to   lessen   the  magnetic   continuity  and   greatly 

lessen  the  permeability,  and  that,  roughly  stated,  good  cast 

steel  should  not  have  greater  percentages  of  impurities  thati 

are  given  in  the  following  analysis: 

Carbon 26 

Mancrnnpse •) 

.snicdn M 

P)iosph<iruB W 

Sulphur 06 

In  practice,  carbon  is  the  most  objectionable  impurity,  and 

can  with  advantage  be  restricted  to  smaller  amounts  than 

above  quoted.     Tlie  permeability  seems  to  be  proportional 

to  the  amount  of  carbon  contained.     Manganese  below  .6 

per  cent    has  apparently  little  efTect.  but  if  present  in  large 

quantities  deprives  the  steel  of  nearly  all  magnetic  suscepti- 
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bilities,  a  I2  per  cent,  mixture  having  scarcely  greater  mag- 
netic susceptibility  than  air.  Silicon,  at  the  magnetic  densi- 
ties used  in  practice,  is  less  objectionable  than  carbon,  but 
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at  high  densities  appears  to  diminish  the  magnetic  qualities 
of  iron  to  some  extent,  and  is  objectionable  through  facilitat- 
ing the  formation  of  blow  holes  and  from  its  hardening 
effect.  Phosphorus  and  sulphur,  limited  to  the  amounts 
stated  above,  are  not  objectionable.     In  the  figure  the  upper 


different  samples  steel  of  the  highest  permeability  may  not 
give  the  best  results  as  to  hysteresis;  thus,  a  trace  of  un- 
combined  carbon  has  a  tendency  to  greatly  lessen  the  per- 
meability, but  does  not  seem  to  greatly  affect  the  hysteresis. 
The  most  hoped-for  improvements  in  steel  are  in  the  making 
of  castings  free  from  blow  holes  and  surface  defects,  re- 
quiring a  minimum  of  finish,  and  which  are  soft  and  easily 
machined.  Such  castings  would  certainly  prove  satisfactory 
from  a  magnetic  standpoint. 

How  to  Make  a  Telephone — II. 

As  the  cut  shows  the  telephone  full  size  all  of  the  neces- 
sary dimensions  may  be  obtained  from  it.  The  magnet  is  of 
3-8  inch  Stubb's  or  other  magnet  steel,  which  can  be  obtained 
from  anv  df^al^r  in  electrical  supplies.  The  hole  for  a  Xo. 
8  machine  screw,  C,  should  be    drilled    and    tapped    before 

tempering.  After  tempering  the  rod  may  be  magnetized  by 
holding  across  the  gap  of  a  dynamo,  or  by  simply  letting 
it  remain  for  a  short  time  in  contact  with  one  of  the  pole 
pieces.  Better  results  would  be  obtained  if  a  half  inch  of 
the  coil  end  of  the  magnet  were  cut  off,  a  small  hole  tapped 
and  a  piece  of  1-4  inch  iron  screwed  in,  and  the  coil  placed 
around  this. 

The  coil  A  may  be  wound  on  a  paper  spool,  and  should 
contain  one-half  ounce  of  No  36  silk  covered  magnet  wire. 
Heavier  wires — say  No,  22 — should  lead  from  the  binding 
posts  to  the  coil,  and  the  two  wires  of  the  coil  be  soldered 
to  these  in  the  space  underneath  the  diaphragm.  Paper,  as 
^howr;  at  B,  should  be  w  ound  about  the  magnet  so  that  it 
may  be  held  firmly  in  place;  then  by  means  of  the  screw,  B, 
the  necessary  adjustment  in  relation  to  the  diaphragm  may 
be  made  and  maintained.     The  case  should  be  turned  from 


FULL    SIZE    SECTIONAL    VIEW    OF    TELEPHONE. 


curve  shows  what  in  ordinary  practice  is  termed  good  steel 
and  the  lower  curve  what  is  termed  poor  steel. 

The  effect  of  annealing  on  the  permeability  of  cast  steel 
varies  considerably,  according  to  the  foundry  treatment,  but 
seems  to  increase  the  permeability  for  low  magnetizations, 
with  a  less  marked  effect  for  higli  magnetizations.  Temper- 
ing reduces  the  permeability. 

There  is  little  difference  between  the  analysis  of  the  steel 
plates  used  for  armature  cores  and  that  of  wrought  iron;  in 
general,  plates  made  by  the  steel  process  show  more  man- 
ganese, and  those  made  by  the  iron  process  more  silicon. 
From  tests  made  up  to  the  present  time,  the  conclusions  seem 
warranted  that  phosphorus  is  especially  objectionable  as 
regards  hysteretic  loss. 

With  respect  to  the  use  of  steel  in  general  for  magnetic 
purposes,  it  may  be  stated  that  the  most  valuable  products 
are  those  that  are  found  to  be  softest  and  most  homogeneous. 
In  a  given  sample  any  physical  change  which  increases  the 
permeability    correspondingly  decreases  the  hysteresis.     In 


mahogany  or  other  hard  wood.  The  diaphragm  is  simply 
a  piece  of  photographer's  tin-type.  The  space  above  the 
diaphragm  need  not  be  as  deep  as  shown,  but  merely  sand- 
l<apered  enough  to  clear. 


Tinning  Cast  Iron. 

A  company  in  France  tins  cast  iron  by  first  covering  it 
electrically  with  a  coating  of  nickel  and  iron  or  cobalt  and 
iron.  One  kilogram  of  sulphate,  nitrate  or  chlorate  of  nickel 
is  mixed  wirh  3  kilograms  of  the  sulphate  of  iron  and  I 
kilogram  of  citric  or  tartaric  acid;  or  1-2  kilogram  of  sul- 
phate, nitric  or  chlorate  of  cobalt  with  3  kilograms  of  sul- 
phate of  iron ;  this  is  dissolved  in  100  litres  of  ,vater,  to 
which  a  sufficient  quantity  of  a  caustic  alkali  is  added  to 
neutralize  the  solution  completely;  a  little  bisulphate  of 
potash,  soda  or  ammonia  may  be  added  to  increase  the  con- 
ductivity. The  cast  iron  is  immersed  and  a  current  is  passed 
having  a  density  of  about  50  amperes  per  square  metre  of 
surface  to  be  coated ;  about  seven  volts  are  required. 
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KLECTKO-PHYSICS. 
Mechanical  Equivaltnl  of  ilcat. — In  the  Digest,  April  i, 
the  result  of  the  recent  redetermination  of  Mr.  Gritihths  wab 
given  as  JJ^.^/j,  as  stated  by  him  in  a  recent  Royal  Society 
conmiimicalion.  According  to  the  Lond.  "  Elec,"  Jan.  2b, 
he  now  announces  that  the  corrected  value  in  terms  of  a 
hernial  imil  al  15'  C.  is  given  as  4.1982  X  ''^'  *^'''&^' 
with  an  estiniated  limit  of  error  equal  to  db  0.0020;  assum- 
ing that  ^^  =  981.17,  ilie  mechanical  equivalent  is  equal  to 

77*J-77-  (^^  \\'"  ^^^  i*^'^"  that  this  corrected  value  is  ex- 
actly 0.1  per  cent,  greater  than  the  first  one  given;  the 
figures  given  in  the  Digest  April  1,  deduced  from  the 
former  value,  should  thereiore  be  corrected  by  this  amount. 

Cos mical  J'Jlctlr icily.  —  The  Lond.  "  Kkc.  Kev, ,  Jan.  26, 
discusses  some  statements  made  in  I'rof.  Thomson's  recent 
itctureon  the  subject  (see  The  Electrical  World,  Jan.  6, 18^4, 
page  4);  the  criticism  is,  on  the  whole,  unfavorable,  the  state- 
ments being  referred  to  as  "  crude  theorizing  ";  if  the  earth's 
magiKti.^m  were  due  to  the  movement  of  its  electrostatic 
fiild,  the  most  violent  disturbances  could  be  expected  during 
iliunderstorms,  amounting  even  to  reversals  of  the  terres- 
trial magnetism,  which  we  know  is  not  the  case;  it  doubts 
tile  statement  that  the  upper  layers  of  the  atmosphere  are 
capable  of  carrying  an  electric  "discharge"  (charge?),  as 
ilevflweiller  found  it  imi)i)ssible  to  communicate  electrifica- 
tion to  air;  regarding  the  i<lea  that  thunderstorms  may 
p(.»ssibly  be  due  U)  Haws  in  the  dense  air,  it  stated  that  if  this 
IS  the  case,  the  earth's  electrostatic  field,  and  with  it  the 
earth's  magnetism,  must  long  since  have  disappeared,  and  it 
suggests  that  there  must  be  some  way  of  replenishing  its 
outer  c. )ating,  but  it  can  imagine  none;  regarding  the  auroral 
display,  belief  is  expressed  that  it  is  more  probable  that 
this  consists  of  disch.irges  in  the  upi)er  rarefied  layers  of  the 
atmosphere,  du.e  to  changes  in  the  magnetic  field  througli 
which  llie  earth  is  passing. 

Dischaifres  al  LDiv^/'rmpcriilurc. — .\ccording  to  the  Lond. 
"  l£Iec.  l\ev.,"  Jan.  2O,  i'rof.  Dewar,  in  his  recent  lecture, 
showed  that  by  cooling  a  portion  of  a  vacuum  tube  with 
li<|uid  oxygen  the  resistance  became  s(^  high  that  phosjihor- 
escence  ceased  entirely,  and  the  discharge  found  ain)thcr 
path,  showing,  as  he  states,  that  someMiing  had  been  fm/AU 
out,  which  had  bef<»re  enabled  electricity  to  pass.  Ily  enor- 
mously increasing  the  voltage  the  current  may  be  made  to 
pass  even  through  the  frozen  out  mercury  vacuum,  but  the 
discharge  assumes  a  totally  different  form,  the  diffused  phos- 
phorescence giving  place  to  luminous  slreak.s. 

J'ltcrinoCoiifilc  0/  Ekctrolyles  •irid  Unpnlarizinf^  Electrodes. 
-  -The  "  Elek.  Zeit.,"  Jan.  iS,  abstracts  from  "  Wied.  Ann.,"' 
volume  L.,  page  dfA  an  article  bv  Mr.  (itKkel,  in  which  he 
describes  researches  with  a  coui)le,  each  half  consisting  of 
mercurv  and  solid  mcrcurv  salts,  connected  together  bv  a 
soluble  salt,  one  side  being  warm  and  the  other  cold;  lu- 
h:uls  that,  in  general,  the  thermo-electric  force  increases  with 
the  ililution  of  the  soluble  salt;  inmHTous  soluble  salts  were 
«..\  peri  men  ted  with. 

Influence  Machines. — The  Lond.  "Elec.  Rev.,"  Jan.  19, 
reprints    an    illustrated    description    by    Mr.    Pidgeon    and 
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another  by  Mr.  Wimshurst  on  improved  forms  of  their  ma- 
chines, as  described  before  the  Physical  Society  in  June; 
the  description  has  already  been  abstracted  in  the  Digest 
July  22. 

Tneory  0/  Electric  and  Magnetic  Phenomena.  —  "La  Lum. 
Elec,"  Jan.  20,  abstracts  a  paper  by  Mr.  X'aschy,  in  which 
he  develops  a  theor)-  not  based  on  any  hypotheses,  but 
based  simply  on  mathematical  deduction?;  from  experimental 
results. 

Dynamical  Theory  0/  the  Electric  and Lumini/erous  Medium. 
— Mr.  Larmor's  Royal  Society  paper  is  concluded  in  the 
Lond.  "Elec.  Rev.,"  Jan.  ly. 

Propagation  0/  Electric  Waves  Through  Electrolytes.  —  Ihe 
"  Elek.  Zeit.,""  Jan.  18,  abstracts  briefly  an  anicle  by  Mr.  Vule 
from  "  Wied.  Ann.,""  volume  L.,  page  742. 

Correlation  0/ Solar  and  Magnetic  Phenomena. — The  Lond- 
"  Elec,"  Jan.  26,  reprints  from  ■  Nature ""  letters  from  Dr. 
X'eeder  and  Mr.  Ellis. 

Dielectric  Constants  0/  Biaxial  Crystals. — -Mr.  Borel's 
article  is  continued  in  "  La  Lum.  Elec,"  Jan.  20. 

MAGNETISM. 

J'he  Electromagnet. — A  long  and  interesting  paper  by 
Dr.  Eroclich  is  reprinted  in  the  "  Elek.  Zeit.,'"  Jan.  18;  he 
discusses  the  two  present  theories  of  electromagnetism,  the 
development  of  a  law  of  the  electromagnet  and  the  applica- 
tion of  this  law.  He  develops  a  simple  mathematical  cx- 
l)ressit»n,  deduced  partly  from  the  straight  line  proportion 
shown  some  years  ago  by  Mr.  Kennelly ;  the  article  does  not 
admit  of  being  abstracted  briefly,  and  will  therefore  be  made 
the  subject  of  a  separate  article,  which  will  appear  in  The 
l'21ectrical  World  in  some  future  issue. 

Increasing  the  Xumber  0/  Phases  /or  Rotating  Fiehis. — In 
a  short  article  by  Dr.  Behn-Eschenburg  in  the  '  Elek.  Zeit," 
Jan.  18,  he  states  that  when  two  equal  currents  of  different 
])ha.ses  generate  the  same  ampere  turns  around  the  same 
magnet,  the  resulting  magnetization  will  have  a  jihase  mid- 
way between  the  two  phases,  and  the  result  is  therefore  the 
samo  as  if  a  third  and  single  current  of  a  phase  midway  be- 
tween the  two,  but  of  a  different  number  <A  tunis.  ha<l  been 
used:  if  the  original  phases  differ  by  90^.  and  if  their  com- 
bined .\L  ^L  F.,  each  having  t  ttirns.  shall  he  the  ««me  as 
that  of  each  current  with  7"  turns,  then  /  mu>t  be  equal  to 
r-r-  y/2.  He  then  shows  that  the  same  metho<l  permits  one 
to  obtain  a  sMmnetrical  distribution  of  the  field  with  an  un- 
s\  mmctrical  division  of  the  phases,  as,  for  instance,  with  two- 
phase  currents  differing  by  (o*^:  pha.se  1  and  2  will  differ  by 
(>o'\  phase  3  and  4  are  produced  by  the  reversed  effects  of  l 
aiul  2;  between  2  and  3  and  between  4  and  1  there  will  then 
be  a  phase  difference  of  120*^  but  if  2  and  3  are  combined,  as 
above  described,  a  phase  will  be  obtained  tnidway  between 
them;  the  same  is  tnie  of  4  and  i,  thus  giving  six  regular 
phases  of  60°;  if.  in  general,  there  are  m  phases,  then  if 
7' an«l  /  signify  the  same  as  above,  then  \^2  '"  ^^^  ab  > 
formula  must  be  replaced  by  cos  (»r-f-  m). 

Magnetisation  0/  Solid  and  //allow  /ron  Cylinders. — 
The  "  Elek.  Zeit.,"  Jan.  18.  abstracts  a  paper  from  "  Wied. 
.\im.,"  volume  L.,  page  705.  by  Mr.  Grotrian ;  the  results  in- 
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dicate  that  with  weak  magnetizing  forces,  the  outer  layers 
ot  the  iron  are  magnetized  first;  for  the  construction  of 
dynamos  he  draws  tlie  conclusion  that  for  light  machines 
hollow  magnets  are  to  be  recommended;  (i'he  hollow  cores 
seem  to  have  been  bored  out  after  having  been  tested  in 
solid  form;  the  abstract  contains  no  data  to  show  whether 
a  smaller  sohd  core  of  an  equal  cross-section  to  that  of  the 
hollow  core  is  better  or  worse;  such  a  solid  core  would 
evidently  require  less  watts  and  be  higher  than  the  hollow 
one.)  He  also  calls  attention  to  the  fact  that  the  magnetic 
reluctance  at  low  saturation  cannot  be  considered  to  be  even 
approximately  inversely  proportional  to  the  cross-section  of 
tlie  iron,  in  the  case  of  hollow  cylinders. 

Full  of  Magnets. — Ihe  series  of  editorials  in  "hid.  and 
iron  "  is  continued  in  the  issue  of  Jan.  19,  in  which  the  sub- 
ject of  the  relation  of  the  self-induction  to  the  pull  of  mag- 
nets is  discussed;  it  is  interesting  reading,  but  does  not  ad- 
mit of  being  abstracted;  he  states  among  other  things  that 
if  the  magnet  is  to  exert  a  certain  pull  at  a  certain  distance, 
the  pull  varies  as  the  self-induction,  from  which  it  will  be 
seen  that,  contrary  to  the  claims  of  some  inventors,  it  is  im- 
possible to  make  an  electromagnet  to  have  a  good  pull 
with  small  self-induction;  the  pull  of  any  magnet  is  equal  to 
half  the  square  of  the  current  multiplied  by  the  rate  of  in- 
crease of  the  self-induction  when  the  aimature  moves. 

Magnetism  at  Low  Temperature. — According  to  the  Lond. 
•'  Klec.  Rev."  and  "  Elec.  Eng.,"  Jan.  26,  Prof.  Dewar,  in 
his  recent  lecture,  verified  the  idea  of  Faraday  and  showed 
that  a  magnet  at  —  2000  C.  had  its  power  increased  50 
per  cent.  This  was  shown  by  direct  experiment  by  coiling 
a  wire  around  a  magnet  and  immersing  the  end  of  the  rnag- 
net  in  liquid  air,  when  an  electric  current  was  instantly  gen- 
erated in  the  wire. 

Magnetic  Measurements. — Under  the  title  "More  Mag- 
netic Mysteries  "  Mr.  Evershed,  in  the  Lond.  "  Elec,"  Jan. 
26,  quotes  at  considerable  length  a  paper  by  Mr.  Gray  (of 
Rose  Polytechnic  Institute,  written  early  in  1892)  describing 
a  modified  method  of  measuring  magnetic  quantities  in  large 
masses  of  iron,  in  which  he  records,  not  the  total  value  of  the 
induction  for  each  of  several  particular  values  of  the  mag- 
netizing force,  but  the  curve  showing  the  rise  of  current  with 
time  immediately  after  the  circuit  is  closed;  the  apparatus 
and  the  resulting  curves  are  given;  Mr.  Evershed  comments 
briefly  on  the  method,  pointing  out  errors. 

Electro-Chemical  Effects  on  Magnetizing  Iron. — See  under 
Electro-chemistry. 

UNITS,    MEASUREMENTS    AND    INSTRUMENTS. 

Injurious  Effects  of  Electric  Railways  on  Physical  Measure- 
ments.— Messrs.  Meyer  &'Muetzel,  in  a  long  article  in  the 
"  Elek.  Zeit.,"  Jan.  18,  describe  in  detail  measurements  and 
calculations  to  determine  the  effect  which  an  electric  rail- 
way has  on  the  measuring  instruments  in  the  Breslau  Uni- 
versity, around  which  an  electric  railway  passes.  It  is 
shown  that  calculations  and  observations  agree  as  far  as  the 
passing  car  is  concerned,  and  that  therefore  calculations  may 
be  made  in  advance  and  depended  upon;  for  an  allowable 
error  of  o.i  minute  of  arc,  for  instance,  they  calculate  that 
a  distance  of  about  500  feet  is  sufficient;  but  a  great  source 
of  disturbance  lies  in  the  earth  return  current,  which  they 
measure  and  calculate,  showing  that  this  earth  current  has  a 
very  appreciable  effect,  but  they  found  that  this  current  also 
exists,  though  in  a  less  degree,  at  night,  when  the  railway 
currents  have  ceased.  Their  conclusions  are  that  fine  physi- 
cal measurements  of  magnetic  or  electric  quantities  can  be 
made  only  at  night  in  this  building. 

Measuring  the  Light  from  Stars. — According  to  "Nature," 
Jan.  18,  Prof.  Minchin  has  employed  his  seleno-aluminium- 
aenanthol  cells,  3  square  millimetres  in  area,  in  connection 
witli  a  large  telescope,  and  obtained  40  divisions  for  Venus 


at  1-4  disc,  9  for  Sirius  and  none  for  Aldebaran;  460  divis- 
ions correspond  to  one  volL 

Measuring  Instruments. — In  the  serial  of  Messrs.  Niblet 
and  Ewing,  in  the  Lond.  "  Elec.  Eng.,"  Jan.  19,  Jenkins'  re- 
sistance measurer  is  described  and  illustrated. 

Registering  Instruments. — The  Raps  apparatus,  de- 
scribed in  the  Digest  Jan.  27,  is  described  in  detail  in  "  La 
Lum.  Elec,"  Jan.  20. 

DYNAMOS   AND   MOTORS. 

Experiments  with  Brown  Non-Synchronous  Motors.  — The 
Lond.  '•  Elec.  Rev.,"  Jan.  19,  continues  its  article  on  this  sub- 
ject, the  first  part  of  which  was  abstracted  in  the  Digest  Jan. 
13;  the  article  appears  to  be  the  same  as  the  one  abstracted 
and  illustrated  in  the  Digest  Jan.  20. 

Irregularities  in  the  Action  of  Dynamos. — The  translation 
of  this  article  from  the  French  is  continued  in  the  Lond. 
■'  Elec.  Eng., '  Jan.  19  and  26,  under  the  heading  of  "  Faults 
in  Dynamos."  A  translation  of  the  article  is  also  being  pub- 
lished in  the  Lond.  "  Elec.  Rev.,"  beginning  with  the  issue  of 
Jan.  26. 

Mechanical  Applications  of  Electricity. — In  the  profusely 
illustrated  serial  by  Mr.  Richard  in  "  La  Lum.  Elec,"  Jan.  20, 
illustrations  and  descriptions  are  given  of  cranes,  hoisting 
apparatus,  percussion  drills  and  other  apparatus. 

ARC  AND  INCANDESCENT  LIGHTS. 

Arc  Lamps. — "La  Lum.  Elec,"  Jan.  20,  publishes  a  table 
of  measurements  of  various  European  arc  lamps  made  in 
1885,  giving  the  current,  voltage,  spherical  intensity  and 
watts  per  candle,  the  mean  of  the  latter  being  about  0.55  watts 
per  mean  spherical  candle. 

TRANSMISSION  OF  POWER. 

Iransmission  of  Power  Plant  in  Russia. — The  Lond. 
"  Elec.  Eng.,"  Jan.  26,  reports  that  a  German  syndicate  has 
secured  a  concession  from  the  Russian  government  for  the 
erection  of  a  gigantic  electric  power  installation  for  transmit- 
ting the  energy  from  the  Imatra  Falls  in  Finland  to  St. 
Petersburg;  no  further  information  is  given. 

Transmission  of  Power  in  Swedeti. — According  to  "En- 
gineering," a  plant  has  recently  been  opened  at  Gringesberg, 
in  which  400  h.  p.  are  transmitted  seven  to  eight  miles  to 
some  mines;  the  current  is  transformed  from  400  volts  up 
to  5,000;  it  is  used  in  motors,  but  what  kind  of  motors  is 
not  stated. 

Niagara  Falls  Plant. — The  Lond.  "Elec,"  Jan.  26,  con- 
tains an  editorial  on  tlie  Niagara  Falls  plant,  giving,  how- 
ever, nothing  new. 

ELECTRIC  RAILWAYS. 

High-Speed  Railways. — In  the  Lond.  "Elec.  Eng.,"  Jan. 
12,  Mr.  Wolff  criticises  Mr.  Lea's  statement  (see  Digest,  Jan. 
27),  and  claims  that  there  is  no  real  disparity-  between  tlie 
air  resistance  values  of  Hopkinson  and  Crosby,  and  tliat  the 
difference  is  due  to  the  skin  friction,  which,  although  small 
per  square  foot,  forms  a  large  part  of  the  resistance  of  trains 
and  varies  with  the  square  of  the  velocity.  In  Mr.  Lea's  re- 
ply, in  the  issue  of  Jan.  19,  ne  does  not  agree  tliat  tlie  skin 
friction  forms  a  large  part  of  the  resistance,  nor  that  it  varies 
with  the  square  of  the  velocity;  the  latest  experiments  show 
that  even  the  head  resistance  varies  witli  tlie  first  and  not 
with  the  second  power  of  the  velocity;  the  skin  friction  in 
the  case  discussed  is  extremely  small;  if  the  air  resistance  is 
assumed  to  be  equal  over  the  whole  area  of  the  train,  8,000 
square  feet,  then  its  value  hardly  exceeds  3-8  pound  per 
square  foot,  while  if  15  pounds  per  square  foot  is  taken  for 
the  head  resistance,  then  the  skin  friction  is  only  1-5  pound 
per  square  foot,  which,  he  says,  may  be  taken  as  fair  average 
values;  in  the  usual  railroad,  side  winds  cause  a  much 
greater  loss  than  those  dead  ahead,  but  this,  he  says,  is  not 
due  solely  to  the  air  resistance,  as  the  weight  is  thrown  more 
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on  one  track,  which  increases  the  track  resistance  enor- 
mously ;  he  doubts  wlicther  in  a  properly  designed  train  the 
skin  friction  at  high  speeds  requires  the  expenditure  of  any 
serious  amount  of  energy,  certainly  not  to  the  same  ex- 
tent as  the  head  resistance,  but  the  absolute  lack  of  reliable 
data  makes  it  impossible  to  be  certain. 

Heilmann  Locomotive. — According  to  the  Lond.  "Elec," 
Jan.  26,  this  locomotive  was  tried  between  Havre  and  Paris, 
drawing  13  cars  at  a  speed  of  75  miles  an  hour;  no  further 
information  is  given. 

Accumulator  Traction. —  1  he  Lond.  "Elec.  Eng.,"  Jan.  19, 
quotes  ivom  a  communication  by  AJr.  Epstein  to  the  London 
"  Standard,'"  in  whicli  he  answers  the  objections  to  accumula- 
tors, based  on  their  great  weight  and  cost  of  renewal;  re- 
garding the  first,  he  said  that  the  additional  weight  of  an 
accumulator  car  over  an  ordinary  electric  car  is  only  about 
20  per  cent.,  and  as  regards  the  cost  of  renewals,  practical 
working  has  established  the  fact  that  a  maintenance  rate  of  3 
cents  per  car  mile  leaves  a  ver>'  fair  margin  of  profit;  it  can 
be  shown  that  the  cost  of  working  is  not  more  than  in  the 
trolley  system. 

Regulations. — The  Lond.  "Elec,"  Jan.  26,  publishes  a  dis- 
i  us.sion  at  the  council  and  committee  meeting  (jf  tlie  Tram- 
ways Institute  of  the  Board  of  Trade  rules,  mentioned  in  the 
Digest  Dec.  16. 

Liverpool  (Jverhead  Railway. — According  to  the  Lond. 
"  l'21ec.  Rev.,"  Jan.  19,  the  excellent  manner  in  which  this 
road  has  been  ecjuipped  is  shown  by  the  fact  that  during  the 
ten  months  in  which  it  has  been  in  operation  96  per  cent,  of 
the  trains,  which  are  run  at  5-minute  intervals,  were  on  time. 

City  and  South  London  Railway. — According  to  the  Lond. 
"  Elec,"  Jan.  26,  the  loco  and  generating  expenses  during 
the  last  half  year  were  12.4  cents  per  car  mile. 

Douglas-Laxey  Raihvay. — The  Lond.  "Elec. ,  "  Jan.  ly, 
gives  a  slujrt  illustrated  description  of  this  railway. 

CENTRAL  STATIONS,  PLANTS.  SYSTEMS  AND  APPLIANCES. 

Hours  0/  Lighting. — The  Lond.  "Elec,  "Jan.  19,  publishes 
several  curves,  showing  the  average  hour  at  which  lights 
are  turned  on  in  London,  covering  a  peri(Kl  of  one  whole 
year;  a  similar  curve  is  given  for  the  hours  at  which  they 
are  turned  off  in  the  morning;  another  curve  is  given  for  the 
time  at  which  the  sun  sets  and  the  hours  of  turning  on  the 
lights  for  two  large  London  stations  for  two  years,  showing 
a  uniformity;  the  average  time  at  which  lighting  is  begun 
seems  to  be  but  a  few  mimites  before  sunset;  in  estimating 
the  total  duration  of  artificial  lighting  throughout  the  year,  it 
states  that  the  time  between  sunrise  and  sunset  may  be  taken 
as  the  average  time  of  lighting;  in  determining  the  times  of 
lighting  up.  il  is  assumed  that  the  middle  point  of  the  steepest 
part  ol  the  load  curve  rejjresents  the  average  time  for  that 
particular  day  (as  the  curves  will  be  different  for  different 
latitudes  they  are  not  reproduced  here);  the  latest  hours  arc 
about  July  1  and  the  earliest  on  Decumber  15;  in  the  morn- 
ing curve  the  earliest  is  Jan.  13  and  the  latest  Dec.  31;  an- 
other curve  is  given,  deduced  from  the  sunset  curve,  showing 
the  total  hours  of  lighting  in  a  year  from  dusk  to  any  given 
time,  the  ordin.ites  repn-^enting  the  t<ital  hours  of  lighting 
and  the  abscissas  the  time  of  day. 

Refuse  Destructors  for  Electric  J.ighting.  —  "Ind.  and 
Iron."  Jan.  i<)  and  26,  reprints  a  report  of  the  Shoreditch  elec- 
tric lighting  committee,  in  which  they  discuss  a  number  of 
points  and  conclude  th.it  the  use  of  the  destructor  by  it.sclf 
will  effect  a  large  savijig  (of  at  least  $7,500)  (^n  the  present  ex- 
penses, even  without  any  complete  utilization  of  its  heat: 
opinion  is  expressed  that  to  use  the  power  f<ir  electric  light- 
ing is  the  most  remunerative  way.  and  that  with  the  com- 
bined scheme  a  fmther  saving  of  more  than  $10,000  per  year 
may  be  anticipated. 

Gas  Engines  in  Electric  Lighting  Stations. — IMr.   Borquin's 


article  is  continued  in  '  La  Lum.  Elec,"  Jan.  20;  arc  lamps, 
power,  gas  and  the  incandescent  gas  burners  are  discussed; 
numerous  figures  are  given  for  making  comparisons;  at  tlie 
rate  of  5  litres  per  candle  hour  a  cubic  metre  of  gas  will 
give  200  candle  hours  in  a  Wenham  gas  burner,  while  by 
means  of  a  gas  engine  he  shows  that  it  can  give  654  watt 
hours  at  the  lamp,  which,  at  the  rate  of  one  watt  per  candle 
of  mean  spherical  illumination  of  an  arc  lamp,  corresponds 
to  654  candle  hours. 

Siemens- ll'illa?is  Combined  Dynamo  and  Engine. — The 
Lond.  ■■  Elec.  Eng.,"  Jan.  26,  publishes  an  efficiency  curve 
and  a  table  of  data,  giving  the  results  of  a  recent  test  made 
by  Prof.  Kennedy,  showing  excellent  results;  at  full  load 
the  combined  efficiency  was  88  per  cent,  and  the  number  of 
pounds  of  water  per  electrical  h.  p.  was  23.8;  for  one-quarter 
load  these  figures  w^ere  63  and  27.9  respectively. 

Willatis  Engines. — Messrs.  Willans  &  Robinson  publish  a 
statement  that  they  have  received  orders  for  about  one-half 
of  the  entire  horse  power  for  public  lighting  stations  in  tlie 
United  Kingdom. 

Motive  Power  and  Gearing. — In  his  serial  in  the  Lond. 
■'  Elec, '  Jan.  19,  Mr.  Carter  discusses  the  "  factor  of  under- 
loading "■  and  "  the  character  of  load  diagrams." 

Load  LJnc. — In  the  Liverpool  station  the  maximum  load 
in  winter  is  said  to  be  100  times  greater  tlian  the  minimum 
load  in  summer. 

Centred  Station  Measurements. — A  short  discussion  of  Dr. 
Kallmann's  article,  mentioned  before  in  these  columns,  is 
given  in  the  "  Elek.  Zeit. '  Jan.  18. 

Accounts. — The  Lond.  "Elec.  Rev.,"  Jan.  26,  publishes 
abstracts  from  the  accounts  of  several  English  electrical  com- 
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panies. 

Electrical  Effects  at  Theatres. — The  Lond.  "Elec.  Eng.," 
Jan.  19,  publishes  three  full-page  illustrations  of  some  strik- 
ing effects  at  the  Lyceum  and  the  Drury  Lane  theatres  in 
London,  which  effects  are  spoken  of  ven,-  highly  in  tliat 
journal,  as  also  in  the  Lond.  "  Elec.  Rev.";  among  the  effects 
in  the  pantomime  of  "  Cinderella "  may  be  mentioned  the 
fairy  slippers,  the  fire  scene,  the  carriage,  the  floral  sprays 
and  the  scent  bottle,  all  of  which  are  lighted  with  electric 
lights,  producing  various  effects;  at  the  Drury  Lane  Theatre 
may  be  mentioned  the  fish  ballet,  in  which  each  of  the  dancers 
is  decorated  with  4-vnlt  lamps,  supplied  by  a  2-cell 
lithanode  battery  of  one  ampere  hour;  a  short  description  of 
the  electrical  arrangements  is  given  in  these  two  journals. 

London. — The  Lond.  "Elec,"  Jan.  19,  publishes  its  yearly 
supplement  of  a  map  of  London,  with  the  various  lighting 
districts  in  different  colors,  showing  mains  actually  laid  up 
to  the  beginning  of  this  year. 

J.ondon. — The  Ltnui.    "Elec.  Eng.,  Jan.   26.  gives   a  brief 
description,  with  a  number  of  illustrations  (limited  entirely 
to  the  architectural  features),  of  the  electrical  light  installa- 
tion at  the  Great  Eastern  station. 

Huddersficld.-- \  profusely  illustrated  de.>*cription  of  this 
stati<;n  IS  given  in  the  Lond.  "  Elec.  Eng.,"  Jan.  26:  the  high- 
tension  alternating  system,  with  low-tension  distributit)n,  is 
used;  tlu-  plant  was  installed  by  the  English  I'.rush  Company. 

WIRES.  WIRING  AND  CONDUITS. 
Resistance  n/ Stranded  Cables. —  The  IxMul.  "Elec.  Eng.," 
Jan.  26.  contains  the  first  portion  of  an  article  by  Mr.  Everett, 
in  which  he  discusses  mathematically  the  calculatitui  of  the 
resistance  «if  a  »;tranded  c<Midnct«ir:  taking  first  one  layer,  he 
deduces  a  (juantity  by  which  the  current  that  would  exist 
if  all  the  wires  were  insulate<l  from  one  another  nni.st  he 
nndtiplied  in  order  to  find  the  true  current;  he  shows  that 
contact  between  contiguous  layers  (which  are  always  wound 
in  opposite  directions)  does  not  increase  the  conductivit>'  of 
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the  whole  conductor,  but  on  the  contrary  diminishes  it,  but 
this  factor  is  probably  almost,  if  not  quite,  negligible. 

Rules  for  Insulation  Resistance. — A  correspondent  to  the 
Lond.  "  Elec,"  Jan,  19,  in  commenting  on  the  rules  regard- 
ing insulation  published  in  that  journal  last  week,  states  that 
the  voltage  was  not  taken  into  consideration  in  any  of  the 
rules,  and  that  the  number  of  lamps,  irrespective  of  their 
candle  power,  should  be  taken  into  consideration,  as  they 
practically  govern  the  surface  leakage  due  to  switches  and 
cut-outs;  for  a  rule  he  suggests  to  divide  the  voltage  of  the 
lamp  by  the  number  of  lamps,  and  letting  the  result  repre- 
sent the  insulation  resistance  in  megohms;  curves  are 
given  showing  the  results  for  lamps  of  three  different  volt- 
ages; in  addition  there  should  be  a  maximum  and  minimum, 
for  which  he  suggests  5.0  and  o.i  megohms  respectively. 
Editorially  the  journal  adds  that  this  rule,  although  simple 
and  practical,  can  hardly  be  said  to  be  the  average  of  modern 
practice,  as  the  resistance  obtained  thereby  appears  to  be 
about  double;  half  the  volts,  divided  by  the  number  of  lamps, 
corresponds  better  with  the  rules  in  practice. 

A  correspondent  to  the  Lond.  "  Elec,"  Jan.  26,  suggests 
that  if  the  voltage  is  taken  into  account  in  any  general 
fonnula  for  the  allowable  insulation  resistance  of  house  wir- 
ing, the  minimum  values  for  alternating  currents  should  be 
raised  50  per  cent,  above  those  for  continuous  currents,  be- 
cause the  maximum  voltage  is  approximately  1.4  times  as 
great.  Editorially  that  journal  suggests  that  as  far  as  the 
leakage  current  is  concerned,  a  lower  insulation  might  be 
allowed  for  alternating  currents,  as  the  electrolytic  action  will 
probably  be  less. 

Insulation. — In  Mr.  Guy's  serial  in  the  Lond.  "Elec. 
Eng.,"  Jan.  26,  he  discusses  the  subject  of  insulation;  a  table 
is  given  of  the  specific  insulation  and  other  data  of  the  elec- 
tric light  cables  of  various  companies. 

Increasing  the  Safety  of  High-Tension  Distribution. — A 
translation  of  the  article  by  Mr.  Claude  mentioned  in  the 
Digest  last  week  is  given  in  abstract  in  the  Lond.  "  Elec," 
Jan.  19,  in  which  the  cuts  are  also  reproduced.  In  an  edi- 
torial comment  it  is  stated  that  the  mains  thus  protected  be- 
haved like  a  Leyden  jar,  which,  although  very  highly  charged, 
may  nevertheless  be  touched  at  one  pole  without  danger,  pro- 
vided the  whole  jar  is  insulated  from  the  earth;  the  mains, 
when  thus  protected,  behaved  as  if  there  were  no  capacity 
efifect  to  earth,  and  they  can  therefore  be  touched  without 
danger,  provided  they  are  not  connected  to  earth  by  a  leak 
having  no  appreciable  self-induction;  it  is  thought  to  be 
probable  that  high-potential  mains  will  be  kept  connected 
permanently  to  the  earth  in  this  manner;  the  expense  of  the 
coils  would  be  very  great. 

Impedance  of  Aerial  Lines. — The  article  by  Mr.  Hos- 
pitaller, abstracted  last  week,  is  translated  and  published  in 
the  Lond.  "  Elec.  Eng.,"  Jan.  19. 

TELEGRAPHY,   TELEPHONY  AND  SIGNALS. 
Telegraphy  and  Telephony  i?i  the  United  States  and  England. 
— See  under  Miscellaneous  the  paper  by  Mr.  Preece  headed 
"  Electricity  in  the  United  States." 

ELECTRO-CHEMISTRY. 
^  Electro-Chemical  Effects  on  Magnetizing  Iron. — The  Lond. 
"  Elec.  Rev.,"  Jan.  19,  reprints  an  abstract  from  the  proceed- 
ings of  the  Royal  Society  by  Mr.  Andrews  under  this  head- 
ing. Experiments  are  briefly  described  in  which  opposite 
poles  of  two  bar  magnets  were  connected  by  an  electrolyte, 
and  it  was  found  that  the  north  terminal  became  electro- 
positive and  the  south  pole  negative ;  on  first  immersing  the 
bars  a  momentary  current  was  noticed,  the  direction  of  which 
^  was  opposite  to  that  of  the  subsequent  steady  current;  the 
E.  M.  F.  steadily  increased;  the  average  was  0.014  volt  for 
the  upper  ends  of  the  vertical  magnets  and  o.oii  for  the 
lower  ends;  Prof.  Stokes  suggested  that  it  might  be  due  to 


the  earths  magnetic  force,  which  strengthened  one  of  the 
poles  and  weakened  the  otner,  and  it  is  stated  that  the  differ- 
ence in  the  above  E.  Ai.  i^s.  may  possibly  be  due  to  this 
cause;  "in  the  case  of  copper  salts  the  ratio  of  the  electro- 
deposition  of  the  copper  was  apparently  affected  by  these 
magnetic  influences." 

Electrometallurgy. — In  an  article  in"lnd.  and  Iron,"  Jan 
19,  on  metallurgical  progress  in  1893,  the  electrochemical 
extraction  of  gold,  known  as  the  Hannay  electrocyanide 
process,  is  brietly  described,  as  are  also  a  few  other  recent 
electrometallurgical  processes. 

Silver -Plating  Industry. — In  the  serial  in  "Ind.  andiron' 
the  subjects  of  filtering  and  the  weight  of  the  deposit  are 
discussed  in  the  issue  of  Jan.  19,  and  the  subject  of  differen- 
tial or  localized  electroplate  in  the  issue  of  Jan.  26. 

Electrolytic  Estimation  and  Separation. — The  Lond.  "Elec. 
Eng.,"  Jan.  26,  abstracts  briefly  a  paper  by  Mr.  Vortmann 
from  the  "  Monatsh." 

Electrolysis  of  Fused  Salts. — Mr.  Andreoli's  serial  is  con- 
tinued in  "  Ind.  and  Iron,"  Jan.  26,  in  which  he  continues  his 
summary  of  what  has  been  done  in  this  field;  several  forms  of 
apparatus  are  described  and  illustrated. 

Purification  of  Sewage. — A  translation  of  the  unfavorable 
report  on  the  Hermite  process  at  Havre,  mentioned  in  tiie 
Digest  last  week,  is  given  in  "  Ind.  and  Iron,"  Jan.  26j  the 
process  is  soon  to  be  tried  at  Worthing. 

MISCELLANEOUS. 

Electricity  in  the  United  States. — The  Lond.     "Elec.  Eng., 
Jan.  26,  publishes  the  first  part  of  an  Institution  paper  by 
Mr.  W.  H.  Preece  on  "  Notes  of  a  Trip  to  the  United  States 
and  to  Chicago,  1893,"  and  comments  on  it  favorably  in  an 
editorial.     Alter  enumerating  the  various  improvements  in 
telegraphy  and  telephony  which  he  found  in  this  country 
'on  his  former  visits,  and  which  he  then  introduced  in  Eng- 
land, he  gives  a  very  interesting  description,  including  much 
data,  of  the  telegraph  in  this  countr\-;  a  table  is  given  of 
various  statistics  in  1884  and  1893,  as  also  those  for  1892  in 
Great  Britain,  in  every  item  of  which  the  figures  in  the 
United  States  are  greater,  except  in  the  number  of  messages 
delivered,  and,  therefore,  the  cost  of  a  message;  the  descrip- 
tion does  not  admit  of  being  abstracted,  but  some  of  his 
opinions  are  as  follows:     He  states  that  the  lines  are  not 
built  as  solidly  nor  have  the  Americans  followed  true  engi- 
neering principles  in  the  same  way  as  the  English  have;  as 
a  rule,  the  lines  are  badly  constructed,  with  poles  that  would 
not  be  looked  at  in  England,  but  some  of  the  trunk  lines  of 
the  telephone  co'npanies  and  the  new  trunk  line  of  the  Postal 
Telegraph  Com])any  compare  ver>-  favorably  with  the  best 
modes  of  construction  in  England;  he  criticises  unfavorably 
the  use  of  dynamos  in  telegraphy  and  greatl}-  p.  efers  accumu- 
lators, with  which  so  much  success  has  been  had  in  England; 
regarding  apparatus,  he  states  having  obser\'ed  little  or  no 
progress,  neither  company  having  made  any  advance  in  the 
systems  over  that  in  1884;  the  working  of  the  Wheatstone 
system  between  New  York  and  Chicago,  he  says,  is  ad- 
mirable, and  the  number  of  messages  handled  in  a  day  on 
this  circuit  "is  certainly  astonishing,"  being  4,211  messages 
on  one  circuit  in  a  day,  "  a  number  that  we  can  scarcely  hope 
to  rival";  but  this,  he  adds,  is  not  due  to  speed,  which  is 
less  than  in  England,  but  to  the  fact  that  the  business  day 
is  longer.     His  conclusions  regarding  telegraphy,  in  which 
he  makes  a  comparison,  are  given  in  full  in  another  column 
of  this  issue.     Regarding  telephony,  he  states  that  gigantic 
strides  have  been  made  since  1884,  which  he  shows  by  com- 
parative statistics ;  the  advantage  of  the  telephone  monopoly 
"is  the  establishment  of  a  uniformity  of  working  and  prac- 
tice that  is  highly  and  extremely  beneficial";  he  does  not 
think  the  local  working  is  any  better,  if  as  good,  as  that  of 
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Newcastle-on-Tyne,  but  that  in  trunk  and  long-distance  work- 
ing the  Americans  are  far  ahead  of  the  EngUsh. 

Institution   o/  Electrical  Lvgineers. — The    Lend.     "Elec. 
Eng->"  J^n-  iy>  reprints  in  fuh  the  conclusion  of  the  inau 
gural  address  of  i'rof.  Alexander  Siemens;  it  is  interesting 
reading,  but  appears  to  contain  nothing  new;  progress  in 
various  directions  is  brieHy  referred  to;  in  referring  to  long- 
distance transmission    he  expresses  his  belief  that  of  the 
actually  established  plants  the  greater  part  are  worked  with 
c<;ntinuous   currents,   stating    that    no    iiard   and    fast    rule 
can  be  laid  down,  and  that  die  proper  conclusions  can  be 
arrived  at  only  if  the  conmiercial  aspect  is  allowed  to  de- 
cide the  question.     In  referring  to  the  subject  of  education, 
he  says  that  the  danger  which  is  to  be  avoided  in  our  scien- 
tific colleges  is  the  tendency  to  teach  our  profession  too 
much  in  detail,  as  it  is  apt  to  produce  on  the  students  ti:e 
impression  that  on  leaving  college  they  know  all  that  can 
possibly  be  known,  and  that  anything  that  does  not  fit  in 
with  the  theory  of  their  pet  professor  must  be  condemned : 
"at  school  the  mental  powers  should  be  principally  cxci 
cised   in  a  way   to   make  them   fit   for  learning;     *     *     * 
after  the  mental  powers  have  been  prepared  in  this  way,  it  is 
not  of  great  consequence  whether  most  of  the  details  of  the 
school  teaching  are  speedily  forgotten  or  not";  he  advo- 
cates tliat  teaching  at  engineering  colleges  should  be  con- 
fined to  general  principles.     The  Lond.  "  Elec,"  Jan.  19  and 
26,  rei)rints  this  address  and  comments  on  it  ver\'  favorably 
in  an  editorial;  the  "  Elec.  Rev.  "  reprints  it  in  abstract,  and 
in  an  editorial  comments  unfavorably,  saying  that  it  was  de- 
cidedly disappointing  in  many  respects;  tlic  editorial  dwells 
more  particularly  on  the  comparison  of  American  and  Eng- 
lish methods. 

Educational. — See  the  above  abstract. 

Technical  Education. — The    Lond.     "Elec,"   Jan.    26,    re- 
priiUs  an  article  from  "  Engineering,"  Jan.  19. 

Gutta-percha.  —  The  Lond.  "Elec,"  Jan.  19,  publishes  an 
article  from  "Ann.  Teleg.,"  by  Mr.  Lagarde.  He  gives  an 
analy^is  of  the  gutta-percha  extracted  by  the  Serullas  pro- 
cess from  the  leaves  of  the  isonandra  (the  process  was  de- 
scribed in  the  Digest  March  25;  see  also  April  29);  the 
analysis  showed  the  following:  Water,  o;  impurities,  0.8 
per  cent.;  fluavil,  1.72  per  cent.;  alban,  14.28  per  cent.,  and 
gutta-jjercha,  83.2  per  cent.;  he  accounts  for  the  high 
specific  insulation  by  the  amount  of  alban  as  compared  with 
fluavil,  and  especially  to  the  absence  of  water;  he  is  inclined 
to  think  that  on  account  of  the  absence  of  water  this  gutta- 
percha will  oxidize  less  rapidly  and  will  conscciuently  last 
longer;  tlie  resins  (alban  and  lluavil),  especially  alban,  in- 
crease the  insulating  power,  but  arc  a  source  of  deterioration ; 
analysis,  he  believes,  is  the  only  means  of  discovering 
whctlur  the  gutta-percha  in  a  cable  is  of  good  or  bad 
quality.  Regarding  the  (|uestion  whellier  pure  gutta-percha 
fiom  dilTorent  sources  has  identical  qualities,  he  considers 
that  the  best  way  to  test  it  is  to  reduce  it  to  very  fine  sheets 
and  make  condensers  of  it 

Liquid  Air. — Prof.  Dcwar's  lecture  on  "The  Scientific 
Uses  of  Liciuid  Air "  is  abstracted  in  the  Lond.  "  Elec. 
Eng.,"  Jan.  26;  the  parts  of  special  interest  to  electricians 
arc  abstracted  elsewhere. 

Cause  0/ Electric  Currents  in  Plants. ~  The  Lond.  "Elec. 
Eng.,"  Jan.  26,  abstracts  an  article  by  Mr.  Haacke  on  this 
subject. 

Time  in  Psycho-Physiolofrical  Phenomena.  —  "La  Lunv 
Elec."  Jan.  20.  contains  a  long  illustrated  article  by  Mr. 
Henry  on  this  subject. 

Central   St>:tion  Currents  in  TJierapcutics.  —  "la  Lum.  Elec. , ' 
Jan.  20,  abstracts  a  paper  by  Mr.  GaifTe,  in  which  he  re- 
views the  subject,  but  gives  apparently  nothing  new. 


Electricity  and  Artillery  Practice. — The  Lond.  "Elec- 
Rev.,"  Jan.  19,  contains  an  editorial  on  this  subject,  calling 
attention  to  it  as  a  new  field  of  enterprise. 

yational  Laboratories. — A  translation  of  the  article  by  Mr. 
GuiUaume,  mentioned  in  tiie  Digest  last  week,  is  published 
in  Lond.  "  Elec,"  Jan.  19. 

Biographical. — The  Lond.  "Elec,  Jan.  26,  pubhshes  a 
short  biography  of  Alexander  Siemens,  together  with  a  sup- 
plement in  the  form  of  a  large  steel-plate  portrait 

Wtrner  von  Siemens. — The  Lond  "Elec.  Rev.,"  Jan.  19 
ana  26,  publishes  under  the  heading  "  A  Pillar  of  Science  " 
an  abstract  from  the  English  translation  of  the  book  "  Per- 
sonal Recollections  of  Werner  von  Siemens." 


From  the  Capital   of    Pennsylvania. 


Ii  IS  iNuisPLTABLt  tliat  this  is  the  electric  age,  hence  to  be 
up  with  the  times  it  is  advisable  to  keep  posted  on  the  ad- 
vance in  matters  electrical.     This  cannot  be  accomplished 

more  easily  than  by  perusing  The  Electrical  World. 

— Harrisburg    Call. 


An   Opinion   from   the  City   of  Churches. 


That  mag.mkice.nt  jolr.nal,  Int  Elecfrical  World,  is  a 
marvelous  illustration  of  what  can  be  done  in  these  days 
in  furnishing  the  earliest,  the  fullest  and  most  accurate  in- 
formation on  the  subjects  of  which  it  treats.  There  is  no 
department  of  human  knowledge  to-day  in  which  intellectual 
minds  are  more  interested  than  in  electricity,  and  no  serial 
has  as  yet  appeared  in  which  they  can  find  more  to  engage 
their  attention.  The  articles  bear  evidence  of  high  mathe- 
matical attainments  united  with  fine  literary  ability.  The 
Electrical  World,  having  been  established  nineteen  years 
ago,  may  be  said  to  have  kept  pace  with  the  science  of  elec- 
tricity in  all  its  later  and  most  wonderful  achievements.  It 
is  printed  on  fine  super-calendered  paper,  profusely  and 
beautifully    illustrated,    and     furnished    to    subscribers    at 

the  insignificant  price  of  $3  per  year,  including  postage. 

—Brooklyn  (N.  Y.)  Blade. 


Unipolar  and   5o-Calied    Itnipolar   Dynamo5. 


.■\  correspondent,  referring  to  a  recent  article  in  our  col 
vmins  on  unipolar  machines,  asks  us  to  explain  why  the  Ball 
dynamo  generates  a  current  with  only  a  single  pole  piece. 
Although  this  question  has  been  asked  and  answered  many 
times,  we  will  say  again  that  this  dynamo  is  not  really  a  uni- 
polar machine  in  the  true  sense  of  the  word.  .\  true  uni- 
polar machine  is  one  in  which  the  induction  is  unipolar,  or 
more  popularly  speaking,  in  which  the  current  always  flows 
in  tlie  same  direction  in  the  armature  wire,  and  therefore 
does  not  need  to  be  reversed  at  cver>'  half  revolution  of  tlie 
commutator.  The  vcr>'  fact  that  the  Ball  dynamo  has  such 
a  commutator,  shows  that  it  is  not  a  true  unipolar  machine. 
A  simple  exi)loration  with  the  compass  needle  will  show  that 
there  is  a  true  magnetic  pole  diametrically  opposite  to  the 
pole  piece;  it  might  be  said  that  this  second  invisible  pole 
piece  was  made  of  air.  A  less  attractive  but  more  correct 
name  f<ir  this  machine  might  be  "  a  unipole-piccc  bipolar 
dynamo." 

To  say  that  a  unipolar  machine  has  only  one  magnetic 
pole  is  absurd,  as  even."  line  of  force  or  magnetic  field  has 
two  opposite  polarities  at  any  two  points  in  the  direction  of 
the  flux.  Tlic  machine  may  have  only  one  pole  piece,  but 
there  will  always  be  a  second  pole  somewhere,  even  though 
there  may  not  be  a  pole  piece:  even  ever)'  true  unipolar  ma- 
chine must  liave  two  magnetic  poles. 


February    17,    1894. 
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Mr.    Preece's    Comparison    of    the    Telegraph   in  the  United 
States    and   in    England. 


Ill  a  recent  paper  by  Mr.  William  H.  Preece,  of  London, 
on  "  Notes  of  a  Trip  to  the  United  States  and  to  Chicago, 
1893,"  ^^^  gives  a  very  good  description  of  the  telegrapii  ni 
the  United  States,  a  reference  to  which  will  be  found  in  our 
Digest.  After  this  description,  he  summarizes  his  con- 
clusions as  follows: 

"It  is  quite  impossible  to  inspect  the  telegraph  system  of 
the  United  States  and  compare  it  with  our  own  system  with- 
out drawing  comparisons  between  the  way  in  which  the  work 
is  done  in  the  two  countries.  The  result  of  my  previous  visit 
was  to  confirm  my  view  that  we  do  our  work  better  in  Eng- 
land than  they  do  in  the  States.  Our  apparatus  is  better, 
our  speed  is  higher.  Messages  are  handled  with  greater 
reliability.  A  message  can  be  sent  and  its  reply  received 
with  certainty  in  an  hour  in  England.  I  fancy  such  rapidity 
would  astonish  the  users  of  the  telegraph  in  the  States,  ex- 
cept those  in  such  busy  centres  as  New  York  and  Chicago, 
and  generally  the  speculative  branches  of  the  community. 
The  domestic  telegram  scarcely  seems  to  have  reached  the 
United  States,  and  this  is  owing  probably  to  the  fact  that 
the  districts  of  private  residences,  the  small  towns  and  the 
villages  do  not  possess  telegraph  ofihces,  unless  they  are 
supplied  by  the  railway  company  at  the  railway  station,  or  by 
the  Western  Union  Company,  who  do  the  work  for  the  rail- 
way company.  I  fail  to  see  any  superiority  in  the  manipula- 
tive skill  of  American  operators.  They  certainly  have  not 
made  the  same  advance  in  technical  education  that  we  have, 
and  altogether  it  may  be  said  that  the  management  of  the 
telegraphs  in  the  hands  of  private  enterprise  does 
not  compare  favorably  with  the  management  of  the  tele- 
graphs by  the  state  at  home.  At  the  same  time,  it  must 
not  be  assumed  because  the  government  has  advanta- 
geously taken  the  telegraphs  in  hand  at  home  that  such  a 
process  would  be  possible  in  the  States.  In  my  opinion,  it 
would  be  absolutely  impossible.  The  civil  service  of  the 
United  States  is  in  a  very  chaotic  condition.  The  principal 
appointments  are  four-year  appointments  only,  and  are  filled 
politically.  The  principal  postmasters  come  in  and  go  out 
with  each  new  president.  We  in  England  scarcely  consider 
that  a  postmaster  is  fit  to  be  a  postmaster  until  he  has  had 
many  years'  experience  in  the  working  of  the  post  office 
system.  In  the  States  a  man  is  made  a  postmaster  because 
he  has  been  a  political  supporter.  At  one  or  two  offices  I 
found  the  new  post  ofifice  officials  absolutely  ignorant  of 
simple  facts  they  ought  to  have  had  at  their  fingers'  ends.  A 
business  like  that  of  telephones  or  telegraphs  can  only  be 
conducted  properly  by  those  who  possess  a  considerable 
amount  of  enterprise,  and  who  look  primarily  to  the  necessi- 
ties of  the  community.  The  reason  why  our  post  offices 
and  our  telegraph  offices  at  home  work  so  well  is  because 
the  public  exercises  such  a  useful  and  such  a  determined 
supervision  over  the  work.  The  free  opening  of  the  press 
to  complaints;  the  readiness  with  which  members  of  the 
House  of  Commons  ask  questions — though  at  times,  per- 
haps, irritating  and  vexatious — are  undoubtedly  good  for  the 
ser\ace,  for  they  keep  us  all  alive.  Such  a  state  of  affairs  is 
impossible  in  the  States.  The  government  of  ihe  United 
States  must  first  reform  its  civil  service,  and  when  it  gets  offi- 
cials into  the  service  whose  tenure  of  office  is  secure,  ancl 
whose  zeal  is  as  unquestioned  as  it  is  in  England,  then  there 
will  be  some  chance  of  their  government  acquiring  the  tele- 
graphs: but  under  existing  circumstances,  the  acquisition  of 
the  telegraphs  by  the  government  of  the  United  States  would 
amount  virtually  to  the  deterioration  of  the  service.  The 
commercial  management  is  at  present,  as  I  have  pointed  out. 
characterized  by  great  energy.  I  do  not,  however,  acknowl- 
edge that  they  show  greater  energy  than  we  do  in  England. 


Competition  may  make  it  more  conspicuous,  but  it  is  not 
more  reaching.  Our  speculative  business,  stocks  and  rac- 
ing is  done  as  well  as  theirs.  The  management  at  home  is 
characterized  in  all  particulars  with  similar  energy  to  that 
which  I  observed  in  the  Slates ;  and  I  come  back  without  any 
views  or  wrinkles  which  I  think  could  be  impressed  with  ad- 
vantage on  the  commercial  or  technical  management  of  our 
system  at  home,  unless  it  be  the  encouragement  of  offices 
in  hotels,  for  it  is  found  ever}where  that  a  telegraph  office 
at  one's  door  prompts  the  desire  or  want  to  telegraph.  The 
capital  of  the  Western  Union  Company  was  in  1877  $22,- 
000,000;  that  of  the  British  Post  Office  was  £10,000,000. 
The  capital  of  the  former  is  now  $1 23,000,000,  while  that  of  the 
latter  remains  virtually  the  same.  Scarcely  a  single  vestige 
of  the  old  telegraph  companies'  systems  purchased  by  the 
state  in  this  country  now  remains.  Whence,  therefore,  this 
splendid  system  of  cables,  underground  lines  and  new  pole 
lines  in  this  countr}-,  spreading  everywhere,  and  transacting 
an  annual  business  of  £2,500,000,  instead  of  the  £600,060^ 
handed  over  to  us?  It  has  all  been  paid  for  out  of  revenue! 
The  government  keeps  no  capital  account.  How  do  we  do 
our  work?  The  proof  of  the  pudding  is  in  the  eating  thereof. 
The  criterion  of  telegraph  working  is  rapid  dispatch.  '  Time 
is  our  only  competitor,'  said  Dr.  Norvin  Green.  The  time 
occupied  in  its  transit  from  the  hands  of  the  sender  to  those 
of  the  receiver  is  the  pudding.  The  whole  of  the  messages 
arriving  in  Newcastle  on  the  morning  of  Jan.  20  were  ex- 
amined and  analyzed.  The  mean  time  of  transit  from  all 
parts  of  the  United  Kingdom  averaged  7.8  minutes.  A 
similar  examination  at  Glasgow  on  Jan.  15  gave  a  mean  re- 
sult of  8.7  minutes.  This  cannot  be  beaten,  and  it  certainly 
will  not  be  believed.  The  late  Mr.  Patey  was  once  asked 
why  express  telegraph  service  at  higher  rates  was  not  intro- 
duced in  England.  His  answer  was:  "All  oiir  messages 
are  expressed  already.' " 


An  Acknowledgment  from  a  Competitor  of  the  Electric  Light. 


"  In  recounting  the  history  of  electric  lighting  for  the  past 
year,"  says  the  "  Journal  of  Gas  Lighting,"  "  it  is  better  to 
begin  by  acknowledging  that  this  industry  has  made  a  cer- 
tain amount  of  progress." 


Iron  Pipe    Trolley    Bracket. 


We  illustrate  a  strong  and  light  trolley  bracket  made  by 


IMPROVED  TROLLEY  BRACKET. 

James  R.  Gwilliam,   115  Nortl^   Sixth  street,  Philadelphia, 
which  is  easily  erected,  being  put  together  witli  bolts  and 
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nuts.  The  horizontal  arm  is  of  i  1-2  inch,  and  the  brace  of  i 
inch  wrought  iron  steam  pipe.  The  principal  fittings,  which 
ta.ke  the  strain,  are  of  malleable  iron.  The  bracket  is  ad- 
justable, so  that  the  horizontal  arm  can  be  kept  level,  regard- 
less of  the  contour  of  the  pole.  The  brace  is  fastened  to  the 
horizontal  arm  by  two  cup-pointed  set  screws. 


A  Cord  Lamp  Socket. 


The  cord  socket,  manufactured  by  the  Newton   Electric 
Company,  of  39  and  41  Cortlandt  street,  as  shown  in  the  cut. 


CORD   LA  Ml'   SOCKKT. 

c(jnsists  of  a  porcelain  base,  on  which  the  terminal  pieces,  or 
clamps,  are  mouiUcd,  the  spring  clamp  making  direct  contact 
against  the  inner  siicll.  llie  porcelain  base  dispenses  with 
the  necessity  of  an  insulating  bushing,  and  the  whole  socket 
has  in  it  but  four  .screws.  In  api)earance  it  is  light,  but 
the  strength  of  it  is  so  well  placed  that  additional  metal 
would  be  iimieces.-rary.  This  statemeiU  also  applies  to  the 
bidder,  but  a  5-p(3un(l  shade  can  be  suspended  fr«»m  it 
without  any  danger  whatever. 

The  cord  pendant  this  company  Iuls  just  put  on  the  market 
is  made  up  of  a  standard  rosette,  six  feet  of  cord  and  om-  <it 
their  sockets,  as  described  above,  with   holder. 


Improved  Shade  Holders. 


Those  who  have  had  experience  with  the  older  forms  of 
shade  holders  will  appreciate  the  oiu-  \w  iihislrate.  maim 
factiued  by  the  McCrear\   K'ectrical  Specialty  Com|)any.  i,V 
Li!)erty  street,  New  York,  which   has  no  screws  or  loo^i 
parts  to  drop  <iut  and  besides  is  of  a  handsome  appearand' 

I'^ig.  1  shows  the  bolder  cctmplete  ready  to  be  attached  to 


FIO.    1.     SIIAOK    HOLDKH 

an  Edison  socket.  The  neck  of  the  holder,  which  is  of  stifi 
spring  brass,  fits  over  the  ring  on  the  Edison  socket,  and  is 
held  firndy  so  that  it  is  moved  only  with  the  socket.  In 
I'ig.  2  the  bolder  is  shown  with  clasp  ready  to  be  attache*) 
to  a  Thomson-Houston  or  Westinghouse  socket. 


The  shade  holder  is  made  of  polished  brass  and  gives  a 
very  neat  finish  to  the  fixture.  It  is  instantly  attached  to  the 
socket  and  as  quickly  removed.  Xo  tools  are  required,  and 
its  great  simplicity  is  one  of  its  good  qualities.  The  brass 
is  of  sufficient  thickness  so  that  it  is  not  easilv  iniured  or 


FIG.    2— SHADE    HOLDER. 


bent  out  of  shape.     It  holds  the  shade  firmly  and  still  gives 
abundance  of  room  for  the  top  of  the  shade. 


Electric    Centrifugal    Pump. 


Among  the  many  types  of  electric  pumps  exhibited  by 
the  General  Electric  Company  in  its  power  and  mining  sec- 
tion at  the  Chicago  Exposition,  the  electric  centrifugal  pump, 
ejecting  its  broad  stream  of  water  into  the  reservoir  m 
Electricity  Building,  attracted  considerable  attention. 


CK.NTHIKIHJAL  PI. Ml'. 

riit  ]>iunp  itself  is  a  .\o.  4  4-inch  centrifugal  pump,  manu- 
factured by  the  I^wrencc  comj)any.  The  shaft  of  tlie  pump 
is  <lirectly  connected  to  the  shaft  of  the  anuature  of  a  General 
Electric  ironclad  .\o.  2  1-2  VV.  P.  motor,  running  at  400 
revolutions,  at  which  speed  it  developed  3  h.  p. 

This  pump  is  inteiuled  for  use  where  nniddy  or  dirty 
water  is  encountered,  which  would  quickly  destroy  the  use- 
ftilness  of  the  valves  of  an  ordinan.'  pump.  It  has  proved 
remarkably  efficient  wherever  it  has  been  used,  especially  in 
raising  water  for  irrigation  purposes. 
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New     Books. 

A  STANDARD  DICTIONARY  OF  THE  ENGLISH  LANGUAGE. 
Upon  Original  Plans.  Prepared  by  More  Than  Two  Hun- 
dred Specialists  and  Other  Scholars,  Under  the  Supervision  of 
Isaac  K.  Funk,  D.  D.,  Editor-in-Chief.  Volume  I.  New  York: 
P^unk  &  Wagnalls  Company.  1893.  1,060  pages.  Price,  com- 
plete, Russia  binding-,  $12.00. 

There  are  two  methods  of  treating  words,  first,  the  lexico- 
graphic, where  the  source  of  derivation,  etymology,  etc.,  are 
the  chief  ends  in  view,  and,  second,  the  encyclopaedic,  in 
which  the  things  of  which  the  words  are  the  names,  or  to 
which  they  apply  or  pertain,  are  the  chief  ends.  The  work 
under  consideration  is  intentionally  constructed  with  the  en- 
cyclopaedic features  as  the  primary  object,  and  the  lexico- 
graphic features  as  a  secondary  consideration,  in  the  belief 
that  this  method  will  enhance  its  value  as  a  popular  work. 
In  the  lexicographic  features  it  is  somewhat  inferior  to  Web- 
ster's, but  ill  the  encyclopaedic  features  it  is  for  the  most 
part  superior. 

We  will  note,  however,  in  passing  a  single  instance  from 
the  exceptions  to  the  latter  rule.  Brachistochrone  Is  given 
instead  of  the  brachystochrone  of  the  older  dictionaries, 
which  is  an  improvement  for  etymological  reasons,  but  the 
definition  fails  to  state  that  the  brachistochrone  is  the  same 
as  the  cycloid.  This  information  is  given  by  Webster,  and 
for  the  most  part  by  those  dictionaries  that  define  the  word 
at  all,  and  is  moreover  one  of  the  most  important  things  to 
be  said  about  the  cur\^e. 

The  etymology  of  the  word  electricity  is  given  as  derived 
from  the  Latin  electrum,  which  is  derived  from  the  Greek 
elektron.  This  is  in  accordance  with  the  older  dictionaries, 
but  there  has  been  some  discussion  during  the  past  year  as 
to  the  real  value  of  this  etymology,  and  it  is  of  some  interest 
to  know  that  this  new  dictionary  supports  the  older  ones. 
Both  electricute  and  electrocute  are  given  as  correct,  which 
would  seem  to  settle  the  matter,  but  to  many  electricians 
this  uncouth  word  has  been  from  its  inception  as  unwelcome 
as  the  act  to  which  it  applies. 

Hysteresis  is  defined  as  "  Molecular  friction  due  to  mag- 
netic change  or  stress ;  tliat  property  of  a  medium  by  virtue 
of  which  work  is  done  in  changing  the  direction  or  intensity 
of  magnetic  force  among  its  parts."  This  is  very  nearly  the 
idea  conveyed  by  most  of  the  definitions  of  hysteresis  given 
by  others  than  the  author  of  the  word,  Prof.  Ewing.  It  is, 
however,  incorrect  for  molecular  friction,  for,  although  it 
may  be  considered  as  the  cause  of  hysteresis,  it  is  not  identi- 
cal therewith.  We  do  not  wish  to  stand  for  hair-splitting  dis- 
tinctions ;  to  our  mind  there  is  an  important  and  fundamental 
difference.  A  wire  may  be  heated  red  hot  by  the  passage 
of  an  electric  current,  but  no  one  would  in  consequence  of 
this  fact  think  of  calling  a  red  -hot  wire  an  electric  current, 
and  yet  the  ofifense  against  the  rules  of  language  and  the 
principles  of  physical  science  in  so  doing  would  be  no  greater 
than  that  contained  in  the  foregoing  definition  of  hysteresis. 
Immediately  after  this  definition  is  given  the  following  quota- 
tion, in  which  the  word  hysteresis  is  properl)-  used:  "The 
permeability  varies  enormously  with  the  amount  of  mag- 
netizing force,  and  in  a  manner  desperately  complicated  by 
magnetic  retentiveness,  hysteresis  according  to  Ewing's  des- 
ignation. William  Thomson,  Math,  and  Phys.  Papers,  volume 
III.,  Article  CI,  page  478  (C.  P.,  '90)."  The  best  short  defini- 
tion of  hysteresis  is  that  just  quoted ;  magnetic  retentiveness. 
ft  is  the  tendency  of  iron  (or  other  magnetic  substance)  to 
persist  in  any  given  state  of  magnetization.  That  is,  if  it  is 
unmagnetized  it  resists  magnetization,  and  if  it  is  magnetized 
it  resists  demagnetization.  There  are  analogous  phenomena 
in  other  cases,  so  that  the  meaning  of  the  word  hysteresis 
^  has  been  broadened  of  late  to  include  the  whole  class,  and  is 
often  used  with  a  qualifying  adjective  as  magnetic  hysteresis, 
dielectric  hysteresis,  etc. 


The  electrical  vocabulary  is  very  full,  containing  conduct- 
ance, impedance  and  other  coins  from  Mr.  Oliver  Heaviside"s 
mint.  The  practice  of  giving  exact  references  to  book  and 
page,  and  even  paragraph,  in  some  cases,  for  quotations  in 
illustration  of  the  proper  use  of  words,  which  is  carried  out 
in  this  work,  is  certainly  commendable. 

The  mechanical  get-up  of  the  work  is  excellent.  The 
paper  is  of  a  good  (juality,  the  typography  clear  ana  the  bind- 
ing is  handsome  and  substantial.  There  are  six  full-page 
colored  plates  (two  of  which,  those  for  birds  and  gems,  de- 
serve special  mention),  and  an  abundance  of  other  illustra- 
tions. For  its  size  and  price  it  is  probably  the  best  dic- 
tionary in  the  English  language. 

THP:    electric    transformation    OF    POWER,    AND    ITS 
APPLICATION  P.Y  TKE  F:LECTRTC  MOTOR.  Including  Elec- 
tric Railway  Construction.     By  Philip  Atkin.son,   A.   M.,   Ph.    D. 
New   York:    D.    Van    Nostrand    Company.    1893.    244    pages.    96 
illustrations.    Price,  $2. 
The  author  in  his  preface  states  that  the  design  of  this  book 
is  to  give,  in  plain,  untechnical  language,  the  means  by  which 
electricity  is  employed  as  an  agent  for  the  transformation 
and  transmission  of  power,  and  its  application  to  the  opera- 
tion of  machinery. 

This  book  is  in  many  respects  a  typical  compilation,  and 
one  in  which  the  text  was  apparciitly  determined  to  a  great 
extent  by  the  collection  of  cuts  made  from  trade  and  other 
sources,  and  then  written  up  to.  For  example,  descriptions 
of  two  electric  elevators  occupy  more  space  than  is  devoted 
to  the  entire  subject  of  alternating-current  motors,  the  space 
given  to  electric  drills  is  but  little  less,  and  a  description  of 
a  deck  hoist  is  of  about  the  same  length  as  that  of  the  Liver- 
pool and  of  the  City  and  South  London  electric  railways  to- 
gether. 

While  the  book  is  thus  mostly  a  compilation  and  its  con- 
tents apparently  largely  written  up  to  the  cuts  available,  evi- 
dence is  even^where  given  of  care  in  statement  and  a  desire  to 
present  the  material  in  such  a  manner  as  to  be  most  easily 
comprehended  by  the  reader.  The  descriptions  are  good  and, 
in  this  respect,  unlike  most  compilations,  the  reader  will  not  be 
misled  by  the  information  given.  For  the  general  reader  and 
the  first  year  student  of  electrotechnics  the  work  will  be 
found  useful,  and  statisfies  a  real  need  in  this  respect. 

A  TEXTBOOK  ON  ELECTRO-MAGNETISM  AND  THE  CON- 
STRUCTION OF  DYNAMOS.  Vol.  I.  By  Dugald  C.  Jackson. 
New  York:  MacMillan  &  Co.  1893.  289  pages,  132  illustrations 
Price,  ?2.25. 

In  the  preface  the  author  states  that  the  primar>'  object  in 
publishing  this  work  is  to  supply  a  satisfactory  textbook  to 
be  used  as  the  basis  of  instruction  to  college  classes,  and  ii 
can  be  said  that  this  object  has  been  admirably  attained. 
While  the  great  condensation  of  matter  and  omission  of 
minor  explanations  and  details  may  render  the  work  some- 
what difficult  to  the  unassisted  student,  this  objection  does 
not  apply  when  it  is  used  as  a  college  textbook,  and  is  even 
an  advantage  to  the  professional  engineer,  who  would  re- 
fer to  such  a  work  for  information  on  important  principles, 
which  he  will  find  here  developed  without  an  incumbrance 
of  details  unnecessary  to  him. 

Chapter  I.  is  introductory  and  deals  with  primar>-  defini- 
tions and  evaluations.  The  discu.-sion  of  magnetic  potential 
and  force  is  ver>'  satisfactor}-.  the  special  cases  developed 
assisting  ver\^  greatly  to  the  conception  of  the  important 
principles  concerned.  Chapter  II.  is  on  simple  electro- 
magnets, in  which  some  of  the  more  important  p/inciples  of 
their  design  are  treated  at  length.  Chapter  III.,  on  the 
magnetic  properties  of  iron,  describes  different  methods  of 
determining  curves  of  magnetization  and  pemieabilit}-,  of 
which  cur\^es  a  large  number  are  illustrated,  and  the  mag- 
netic properties  of  difTerent  irons,  steels,  etc.,  are  discussed 
in  a  thorough  manner  and  with  a  distinctly  practical  bearing. 
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The  subject  of  hysteresis  is  also  treated  in  this  chapter  in  a 
clear  and  satisfactory  manner. 

The  first  part  of  Chapter  1\  .  is  on  electro-magnetic  induc- 
tion with  reierence  to  dynamos,  the  treatment  oi  which  sub- 
ject does  not  dilifer  materially  from  that  given  in  other  books, 
though  the  representation  of  Siemens'  winding,  adopted  by  the 
author,  is  different  and  much  less  satisfactory  than  the  one 
usually  employed.  The  remainder  of  the  chapter,  on  arma- 
ture losses  and  calculations,  brings  out  the  various  points 
connected  with  these  subjects  clearly  and  with  particular  ref- 
erence to  their  practical  bearing,  which,  it  may  be  here  said, 
is  a  characteristic  of  the  book  throughout.  The  principles 
relating  to  the  magnetic  circuit  of  the  dynamo  are  developed 
in  Chapter  V.,  particular  attenti(jn  being  paid  to  the  subject 
of  magnetic  leakage.  Examples  of  calculations  of  field 
windings  are  given,  toothed  versus  smooth  armatures  dis- 
cussed, and  the  subject  of  armature  reactions  introduced. 
Chapter  \T.  is  on  the  compensation  for  cross  turns  and  the 
effect  of  brush  contact,  and  thoroughly  explains  the  Sayre 
and  Ryan  devices  to  accomplish  the  former,  and  refers  to 
other  methods  of  reducing  sparking. 

Chapter  \  II.  is  on  characteristic  curves  and  their  determi- 
nati«jn  and  on  regulatitjn,  the  latter  being  treated  with  refer- 
ence to  chamcteristics  and  the  principles  laid  down  for  the 
different  kinds  of  windings  and  classes  of  dynamos.  The 
latter  part  of  the  chapter  deals  with  connecting  dynamos  for 
c<jmbined  output,  in  which  this  important  subject  is  more 
thoroughly  considered  than  in  any  otl'.er  work  of  which  we 
know.  Chapter  VIII.,  on  etticiencies,  might,  we  think,  be 
given  a  greater  value  if  the  absolute  practical  worthlessness 
of  electrical  efficiencies  for  even  the  purpose  of  comparisons 
were  pointed  out,  and  the  effect  on  commercial  efificiency  of 
change  in  speed  and  design  for  a  given  output  explained  at 
length.  Methods  of  sejiarating  the  various  factors  that  enter 
into  efficiency  are  given  and  the  variation  of  efificiency  with 
weight,  cost  and  output  discussed.  The  final  chapter  is  on 
multipolar  dynamos,  or  rather  is  a  discussion  of  their  ad- 
vantages and  disadvantages. 

VVe  have  no  hesitation  in  recommending  this  work  as  the 
best,  within  its  compass,  of  any  yet  published  on  the  im- 
portant subject  of  which  it  treats.  While  primarily  intended 
for  a  college  textbook,  the  electrical  engineer  will  find  it 
of  value,  not  otily  in  bringing  his  knowledge  up  to  date,  but 
as  a  reference  book  on  a  number  of  the  most  im]iortant 
points  in  dynamo  design. 

L'ANNUAIRK  DU  BUREAU  DE8  LONGITUDES  POUR  1894. 
ParLs:  Gnuthlor-Vin:irs  et  Flls.  886  pages  with  two  magrnetic 
charts.      Price.  1  fr.  60. 

Besides  the  practical  information  which  this  valuable  an- 
nual contains  each  year,  the  present  issue  has  articles  by  au- 
thorities on  cc^'nagc,  statistics,  geography,  mineralogy,  etc., 
and  the  following  special  articles:  Light  and  Klcctricity,  ac- 
cording to  Maxwell  and  Hertz,  by  M.  Poincarc;  The  Origin 
and  Employment  of  the  Mariner's  Compass,  by  Rear  Ad- 
miral IMeun'ais;  Four  Days  of  Observation  on  the  Summit 
of  M(mU  Hlanc.  by  Prof.  Jansscn.  There  are  also  funeral 
discourses  by  MM.  l-'ayc.  Ponquct  de  la  Gryc  and  Rear 
Admiral  Flcuriais  on  Admiral  Paris,  and  addresses  delivered 
at  tl-.c  unveiling  of  the  statue  of  Arago.  by  MM.  Tisscrand. 
Conui  and  Monchcr. 

FIRST  PRTNCIPLKS  OF  ELECTRICM.  KNGINEERINr, :  PoltiK 
nil  ntfonipt  to  provldo  an  Elomontiiry  lv>ok  for  tho!<c  wlio  arc 
IntoiKUtiR  to  rntrr  the  pror.\'«.'^lon  of  I'.lectrlrnl  EnplncorlnK 
By  C.  H.  W.  nigR!*.  Now  rdltlon.  partly  re-wrltton  and  ex- 
tended. Ix^ndon:  BiRpi  A  Co.  1893.  260  pa««8,  1B2  inu.otra- 
tlona.    Price.  11.00. 

If  the  term  "elcctricpl  engineering"  is  mulerstood  in  F.ng 

land  as  in  America,  we  should  say  that  the  title  of  this  little 

volume  is  most  decidedly  a  misnomer,  or,  if  it  can  there  be 

properly  called  a  treatise  on  the  first  principles  of  electrical 

engineering,  then   that  profession   has  there  a  much   more 


limited  application  than  in  this  countr}-.  Electrical  distribu- 
tion, for  example,  is  disposed  of  in  about  eight  small  pages 
of  text,  and  but  little  more  space  is  given  to  electrical 
measurements,  or  the  two  together  occupy  about  the  same 
space  as  static  machines  and  voltaic  cells.  On  tlie  other 
hand,  the  book  will  be  found  a  very  satisfactor>-  elementary 
work  on  general  electricity  and  magnetism,  and  particularly 
on  those  parts  dealing  with  electro-magnetic  induction  and 
circuits.  A  valuable  feature  of  the  book  is  that  the  academic 
method  of  treatment  is  avoided,  the  various  phenomena  and 
principles  being  explained  by  reference  to  concrete  ex- 
amples and  accompanied  by  comments  having  a  practical 
bearing. 

THE  SCIENCE  OF  MECHANICS.  A  Critical  and  Historical  Ex- 
position of  Its  Principles.  By  Dr.  Ernst  Mach.  Professor  cf 
Physics  in  the  University  of  Pra&ue.  Translated  from  the  sec- 
ond German  edition  by  T.  J.  McCormack.  Chicago:  The 
Open  Court  Publishing:  Company.  1893.  534  pages.  235  Illus- 
trations.   Price.  $2.r.O. 

The  present  volume,  says  the  author  in  the  preface,  is  not 
a  treatise  upon  the  application  of  the  principles  of  mechanics. 
Its  aim  is  to  clear  up  ideas,  expose  the  real  significance  of 
the  matter,  and  get  rid  of  metaphysical  obscurities.  The 
little  mathematics  it  contains  is  merely  secondary  to  the  pur- 
pose. 

Mechanics  will  here  be  treated,  he  continues,  not  as  a 
branch  of  mathematics,  but  as  one  of  the  physical  sciences. 
The  positive  and  physical  essence  of  mechanics,  which  makes 
its  chief  and  highest  interest  for  a  student  of  nature,  is  in  ex- 
i.sting  treatises  completely  buried  and  concealed  beneath  a 
mass  of  technical  considerations.  Here  is  taught  how  the 
principles  of  mechanics  have  been  ascertained,  from  what 
sources  they  take  their  origin,  and  how  far  they  can  be  re- 
garded as  permanent  acquisitions. 

To  the  teacher  this  work  should  be  of  value  in  showing 
the  growth  of  various  ideas,  their  different  mutations  and 
their  interconnection  with  other  ideas,  thus  enabling  him  to 
appreciate  their  difficulties  and  also  to  arrive  at  the  natural 
method  by  which  to  impart  them  to  others.  By  this  method 
a  principle  becomes  a  thing  of  life  with  a  personal  histon.' 
connected  with  the  great  names  of  science,  and  is  thus  in- 
finitely more  interesting  than  if  stated  as  a  mere  abstraction, 
with  no  reference  to  what  we  may  call  the  human  process,  by 
means  of  which  it  became  established. 

.•\t  the  end  of  the  volume  the  author  gives  a  list  of  great 
masters  of  all  time  who  have  built  up  the  science  of  me- 
chanics, and  whose  ages  seem  to  indicate  that  this  science  is 
especially  conducive  to  longevity.  Of  the  42  names.  t>\-o 
lived  to  be  over  85  years.  <;even  between  70  and  75.  five  be- 
tween 65  and  70  years,  ancl  five  between  60  and  65  years, 
while  only  11  died  younger  than  60  years,  among  whom  are 
numbered  four  of  the  greatest  names.  Descartes.  Kepplcr, 
Pascal  and  Torricelli,  the  latter  two  having  died  at  the  early 
ages  of  30  aufl  3,7  respectively. 


The  National  Iilectric  Light  As.«>ciation. 
We  arc  informed  by  Mr.  C.  O.  Baker.  Jr..  master  of  trans- 
portation, that  the  concession  of  a  fare  and  one-third  to  the 
W^ishington  convention  has  been  received  from  all  sections 
of  the  cotmtrv  except  that  portion  west  of  the  ^Tississippi 
an<l  north  of  Chicago.  Peoria  and  Burlington,  the  cities 
named  being  included  in  this  rate.  Negotiations  are  being 
made  with  the  Western  Traffic  Association,  and  it  is  hoped 
that  a  concession  may  be  secured  from  them.  Tlie  follow- 
ing gentlemen  will  have  charge  of  transportation  matters 
in  their  respective  sections:  A.  C.  Shaw.  Boston,  ^fass.; 
C.  F.  Hesser,  Cincinnati.  Ohio:  H.  \.  Geverlv.  Philadel- 
phia, Pa.:  E.  H.  Heinrichs,  Pittsburgh.  Pa.;  M.  T.  Sullivan. 
Chicago.  Til.:  Tames  T.  Aytr.  St.  Louis.  Mo.:  E.  P  Weeks. 
Kansas  Citv,  >To .  and  W  W.  Borst,  Denver.  Col. 
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The  Electrical  Stock  Market. 


New  Yokk,  Feb.  lo,  18^4. 
GENERAL  ELECTRIC   STOCK,   as  a   result  of  being   heavily 
undersold',  shows  a  tendency  to  rise,  from  which  much  is  presaged 
by   the    friends   of    the   stock.      The    short   interest    is   understood 
to  be  particularly  large  in  Boston,  and  the  stock  is  so  scarce  there 
that  it  is  impossible  to  borrow  100  shares  without  paying  a  good 
round   premium.      Efforts   have   been   made   by   the   people  work- 
ing for  lower  prices  to  again  spread  the  old  report  of  a  lack  of 
harmony  between  President  Coffin  and  other  officials,  but  the  "of- 
ficials"   hasten    to    hush    this    up    as    quickly    as    ever.      Insiders 
make    very    cheerful    statements    just    now.      Drexel,    Morgan    & 
Co.   say:    "  We  are  paying   no   attention   to   fluctuations,   but,   bo 
far  as  General  Electric  is  concerned,  all  that  is  to  be  told  is  thia: 
The  machinery,  brains  and  necessary  capital  are  there;  when  busi- 
ness   improves,    so    that    the    question    of    ordinary    expenses    will 
not   be    considered,    the   General    Electric   Company   will    be    in    a 
flourishing  condition — and  a  dividend  paper."      An  official  of  the 
company,  speaking  about  its  business,  says:      "Our  company  has 
been   receiving  new  work  steadily  of  late,   almost  wholly  in  the 
railway    department    for    motors,    the    orders    on    hand    at    the 
moment    calling   for    about    four    hundred.      The    orders    are    not 
from    any    one    source,    but    come    from    various    roads    over   the 
country.      The    force   employed    on    the    regular    pay    roll    is    be- 
tween 1,500  and  1,600  hands.      The  new  work  may  necessitate  the 
employment  of  some  extra  labor.      On  the  whole,  this  improvement 
is  expected  in   the  early  spring,   and  is  not  unusual."      In  order 
to   reduce    expenses,    the    several    departments    in    Lynn    will    be 
consolidated  in  one  or  two  buildings.      A  new  general  manager, 
Mr.  G.  E.   Emmons,  formerly  auditor  at  Lynn,  is  now  in  charge 
of    the    factory    there.    He    replaces    Mr.    Rice,    who    has    taken 
charge  of  the  Schenectady  plant.      There  was  a  meeting  of  the 
directors   of   the   company   some   days  since,    at   which   Mr.   J.   P. 
Ord    was    chosen    second    vice    president,    General    B.    F.    Peach, 
treasurer,    with    Henry   W.    Darling   as   first   assistant   and   C.   G. 
Arnedberg  as  second  assistant.      Mr.  Ord,  as  vice  president,  will 
have  charge  of  the  treasury,  credit  and  accounting  departments. 
The  local  officers  of  the  company  state  that,  as  far  as  they  are 
aware.    General    Electric   was   not   a   creditor,    as    stated,    of   the 
Nashville,     Tenn.,     Electric    Railway,     which     made     an     assign- 
ment  this   week    with    liabilities    of   $1,000,000.      The    books    which 
would  show  the  exact  facts  have  been  removed  to  Schenectady. 
This  is   another  proof  of  the   removal  of  departments  from  New 
York.      Only   the   president's   and   treasurer's   offices   are   now   in 
this  city. 

WESTINGHOUSE  ELECTRIC  MATTERS  are  attracting  a  deal 
of  attention  just  at  present.  Several  items,  of  which  ex- 
clusive announcement  was  first  made  in  these  columns,  received 
official  confirmation  this  week.  Mr.  Geo.  Westinghouse  himself 
substantiates  the  statement  first  made  public  in  these  letters  two 
months  ago,  to  the  effect  that  the  big  World's  Fair  plant  is  to 
be  installed  here.  Eight  of  the  twelve  dynamos  exhibited  by  the 
Westinghouse  Electrica,l  Company  at  Chicago  last  summer,  to- 
gether with  two  additional  ones,  which  have  just  been  com- 
pleted at  the  Pittsburg  shops,  are  now  on  their  way  to  this 
city,  where  they  will  be  installed  in  the  United  Electric  Light 
and  Power  Companj^'s  building  for  immediate  use.  The  four  re- 
maining dynamos  of  the  big  World  Fair's  plant  are  to  be  sent  to 
Baltimore  for  the  Brush  Electric  Light  Company.  It  is  now  an- 
nounced that  Mr.  Westinghouse  may  have  constructed  at  his  resi- 
dence, near  Pittsburg,  Pa.,  a  private  railroad  one-quarter  of  a  mile 
long  for  the  purpose  of  conducting  experiments  with  his  new  third 
rail  system  of  electric  railway.  Mr.  Westinghouse  himself 
is  responsible  for  the  prediction  that  it  will  revolutionize 
present  methods  of  street  car  propulsion.  Work  has  also 
been  begun  on  the  new  shops,  mentioned  not  long  aro,  for  the 
Westinghouse  Electric  and  Manufacturing  Company  at  Brin- 
ton,  near  PittPburg.  The  first  buildings,  to  cost  about  $500,000, 
to  be  built  are  the  machine  shop  and  the  warehouse.  The 
new  buildings  will  allow  of  the  consolidation  of  departments  and 
consequent  great  saving  in  operating  expenses.  These  many  fa- 
vorable factors  have  createa  a  deal  of  bullish  sentiment  on  the 
stock,  and  its  quotations  are  well  held  and  steady.  An  early 
advance   is    also   predicted. 

WESTERN  UNION  TELEGRAPH  stock  at  times  this  week 
almost  monopolized  stock  market  transactions.  SeiHng  of  the 
stock  has  been  on  a  scale  large  enough  to  confirm  every  one's 
suspicion  that  only  Inside  sources  could  supply  the  large 
blocks  of  shares  so  freely  offered.  Of  course  the  whole  trad- 
ing fraternity  has  hastened  to  participate  In  the  bear  campaign, 
with  the  result  that  no  single  stock  on  the  whole  Stock  Ex- 
change list  Is  as  heavily  oversold,  and  a  reaction  of  a  couple 
of  points  consequent  upon  a  scaring  of  shorts  to  cover  would  not 
be  a  bit  surprising.  It  is  true  that  the  company's  earnings  are 
falling  off  at  a  great  rate.  As  compared  with  last  year  a  de- 
crease of  $200,000  a  month  is  being  recorded.  The  March  quar- 
terly report  Is  expected  to  show  a  decrease  In  gross  earnings 
of  33%  per  cent.,  but  a  saving  in  expenses  may  pull  up  net 
earnings  a  little. 

AMERICAN    BELL  TELEPHONE   niatt«rs  do    not   baar   •x- 


actly  a  rosy  hue  just  at  present.  Already  no  less  than  five 
bills  relating  to  telephone  matters  are  now  pending  In  the  Msls- 
sachusetts  Legislature  providing  for  increased  taxation  and  less- 
ened telephone  rentals,  while  at  Albany  a  bill  has  been  intro- 
duced fixing  the  maximum  telephone  charges  at  $50  annually. 
Adverse  legislation  of  a  similar  character  is  also  threatened 
in  other  States. 

ELECTRICAL    STOCKS. 
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New  Incorporations. 


THE  BILOXI  ELECTRIC  LIGHT  COMPANY,  Biloxi,  Miss., 
capital  stock  $18,000,  has  been  formed  to  construct  and  operate 
an  electric  light,  heat  and  power  plant,  telephones,  street  rail- 
ways, etc.  E.  G.  Burklin.  E.  Gennan,  J.  W.  Swetman,  J.  J. 
Semon,  J.  Buck,  S.  Sopez,  W.  A.  White,  H.  T.  Howard,  C.  E. 
Theobold,  J.  Bradford,  S.  Bradford,  L.  Bradford,  J.  Welder,  C. 
Redding  and  W.  K.  M.  Dukate  are  all  interested. 

THE  HAZLEWOOD  ELECTRIC  COMPANY,  Pittsburg,  Pa., 
capital  stock  $20,000,  has  been  formed  to  supply  light,  heat  and 
power  by  electricity.  T.  M.  Jenkins,  H.  O.  Hornberger  and  W.  A. 
Haller,  Pittsburg,  Pa.,  are  the  promoters. 


^peciitl  ©xrrreepotttleitce. 

New  York  Notes. 


Office  of  Thc  Electrical  World,         ) 
16176  Tivi  ES  BuiLDiKC,  Kew  York,  Feb.  10,  1894. ) 

THE  NEW  YORK-PHILADELPHIA  electric  railway  project 
is  again  being  discussed  by  the  daily  press,  but  no  new  facts  are 
brought  forth. 

BROOKLYN,  N.  Y.— The  applications  for  franchises  of  the 
Kings  County  Electric  Light  and  Power  Company  and  the  New 
York  State  Electric  Light  aYid  Power  Company  were  referred  to  a 
special  meeting,  when  they  will  be  given  a  public  hearing. 

SPRAGUE,  DUNCAN,  HUTCHINSON  &  CO.  have  been  ap- 
pointed consulting  engineers  in  connection  with  the  electrical  plant 
for  the  new  Congresional  Library  Building  at  Washington.  This 
will  be  one  of  the  most  important  isolated  installations  in  America, 
comprising  over  se  -en  thousand  lights. 

THE  NEW  YORK  ELECTRICAL  SOCIETY  will  hold  its  next 
meeting  at  Columbia  College,  Forty-ninth  street  and  Madison 
avenue,  New  York,  on  Thursday,  Feb.  15,  at  S  P.  M.  Mr.  Joseph 
Sachs  will  deliver  a  lecture  on  "Electric  Canal  Boat  Propulsion, 
With  Special  Reference  to  the  Erie  Canal." 

MR.  A.  L.  DANIELS,  sales  agent  for  the  Miamsburg  Electric 
Company,  Miamsburg,  Ohio,  was  in  New  York  last  week  in 
the  interest  of  his  company.  Mr.  Daniels  reports  the  sales  of  the 
Burnley  cartridge  battery  and  the  Imperial  dry  battery  as  far  in 
excess  of  the   corresponding  time  last  year. 

MR.  HARRY  W.  COLBY  has  opened  an  office  in  the  Central 
Railroad  Building,  Liberty  and  West  streets,  for  the  Holtzer- 
Cabot  Electric  Company.  Mr.  Colby  was  formerly  selling  agent 
for  the  Mather  Electric  Company  and  the  General  Electric 
Company.  This  office  will  look  after  all  motor  and  dynamo  work 
outside    of    New    England. 

THE  CLARK  ELECTRIC  COMPANY  has  issued  an  unusually 
handsome  catalogue  devoted  to  its  well  known  arc  lamps,  dyna- 
mos and  apparatus.  Excellent  engravings  are  giver  of  orna- 
mental arc  lamps  and  of  the  Clark  arc  lamp  for  alternating 
circuits,  which  is  especially  adapted  for  interior  lighting  on 
account  of  possessing  the  valuable  property  of  being  noiseles. 

A  QUEER  ELECTRICAL  FIRM.— The  New  York  "^"orld"  of 
Feb.  9  devotes  considerable  space  to  the  "F.  Holman  Electrical 
Company,  12S  Pearl  street.  New  York,"  which  for  several  nionthS) 
has  been  conducting  a  mysterious  business  on  Mj-rtle  avenue, 
near  Fulton  street,  Brooklyn.  Loaded  trucks  arrived  and  departed 
at  all  hours  of  the  night,  and  various  other  singular  circum- 
stances were  noted-      Some  days  ago  the  firm  decamped,  and  an 


220 


THE     ELECTRICAL     WORLD. 


Vol.  XXm.     No.  7. 


InBpection  of  the  building  afterwards  revealed  about  $l,0(Mi 
worth  of  hal<w|  ifAiufC'i.  uhi'-h  ih<-v  had  apparf^ntlv  been  aban- 
doned. 


New  Enpcland  Notes. 


Branch  Omce  or  thb  Electtiical  Woklo,  ) 

Kooin  91,  Hathawa  .  '  -.  620  Atlantic  Ave.,     5 

I;  :-».,  Feb.  10,  1894.         ) 

I'AIKHAVKN,  MASS. -J.  K.  Xye  Is  lookiug  Into  the  feasibility 
of  <-Htal<liHhinK  an  electric  light  plant. 

A  HILL  haH  been  Introduced  Into  the  MaHsachusettH  LeglHla- 
lun-   for   the  aitpolntni'-nt  of   three   telephone  commissioners. 

MAYOlt  HANCKOKT,  OP'  CAMBkllJ<;K.  appeared  before  the 
••ommlttee  on  mercantile  afTairs  of  the  General  Court  and  urged 
action  favorable  to  tht-  petition  of  hlH  city  for  permission  that 
cities  anri  towns  be  allowed  to  construct,  maintain  and  lease  con- 
duits for  electrl«*  wires. 

THH  COMMITTKK  ON  KA1LK<jA1jS  of  the  Boston  City 
Council  is  considering  the  question  as  t<i  whether  the  city  should 
ask  the  I.,eglslature  to  pass  a  law  n-'iulrlng  the  West  FOnd  Rail- 
road Company  to  remove  all  overhead  wires  except  trolley  anil 
span    wires.  The    ('ounell    has    passed    an    order    directing    the 

committee  on  mercantile  affairs  to  urge  In  the  Legislature  the 
passage  of  an  act  granting  a  charter  to  the  E.  Moody  Boynton 
bicycle  systr-m.  or  somi-  other  form  of  elevated  road  to  be  built  In 
Boston. 

Till-:  (;KNKKAL  KLKCTKIC  WOBKS  in  Lynn  have  started  up 
again  after  a  week's  shut  down  to  take  an  Inventory  of  stock. 
There  are  now  employed  In  the  Lynn  works  abr)ut  1,700  men,  and 
the  weekly  pay  roll  Is  more  than  116.000.  The  formal  notilication 
of  the  appojiitnicnt  of  (leorge  10.  l-'mmims  as  suT'crintendent  01" 
lh«'  Lynn  sho|»s.  In  place  of  K.  W.  Itlce.  resigned,  has  been 
postr-d  in  the  buildings.  It  is  underst<iod  that  the  offlcers  of  the 
General  Klectric  Company  are  considering  the  expediency  of  con- 
solidating the  several  departments  in  Lynn  in  one  or  two  build- 
ings. It  is  llk'dy  that  factf^ries  C  and  L  will  be  thus  utilized  for 
most  of  the  work.  This  would  re<iulre  that  these  factories  be  run 
on  full  time  to  do  the  work  now  on  hand.  Little  or  none  of 
I  hi-  machinery  of  the  otiier  factories  will  be  moved. 


Pittsbur"-h    No:es. 


I'msBUHcii.    Feb.  8,  1894. 
Tin:    ALL1:(;H1:NY    miNTY    light   company    is   erecting 
a    new    marble    switchboard    In    the    central    station    building,    on 
Twi'lfth  and   I'ik«-  streets,  which.   It   is  s.ilil.   will   b.-  the  Hnest  and 
lurgi-st    in   this  .State. 

GKOUND  WAS  BBOKKN  yesterday  for  the  new  works  of  th.- 
\\«*silnghouse  Klectric  ind  Manufacturing  Company  at  Brlnton 
Hiation,  on  the  Pennsylvania  Kailroad.  and  L'oo  mi-n  were  started  to 
work  on  the  excavation  of  the  machine  shop,  which  is  to  !•<•  tlif 
larg.'.Mt    of    the    buildings. 

TMK  BOKOI'GII  <»K  IK  >M  KSTKAD,  ab<.utTen  miles  up  the  ..p- 
posllf  bank  of  the  ,Mon mgalnla  rlvef  from  Pittsburg,  is  bound  to 
have  nil  the  electric  rapid  transit  faellltifS  mcrled.  The  borough 
council  nvt  last  night  and  gave  rranchlses  for  entering  tie- 
borough  limits  to  four  different   street  railway  companies. 

LOCAL  KLKCTKIC  M KN  are  evincing  a  great  deal  of  Interest 
In  the  loniitig  convi-ntiiii  <>{  the  National  Kle<trlc  Light  A.sso- 
elntlon  at  Washington  1  >.  C..  this  month,  aixl  a  large  atti-ridan.-.- 
Is  exp"  rtrd  from  her<-.  SpiM  lal  transportation  facilities  have  be<'n 
promised  by  Mr.  K.  D.  Sndth.  the  district  passenger  »i,^ent  of  thi- 
H.  *  o.   R.   R.  Co..  In  the  sha|>e  of  Pullman  cars. 

TIIK   W  KSTlN<m«M  SK   KLKCTKIC  ANI»  M  A  NIKACTI'K1.\< : 

•  'n.MI'A.N'Y  Is  now  making  the  "Saw.\er-M»n  stopper  lamp"  m 
Its  own  glass  furtuici-  In  the  Pittsburg  Kxuosltion  Bulbling.  The 
eperatlon  of  this  glass  works  was  comrtienced  yesterday  with  on<- 
"nhop."  and  the  men  <-ngaged  will  only  make  lamp  bulbs  and 
Htoppors       The  place  Is  In  <harg.-  of  Mr.   L.   M.  Cargo,   who  stat'    I 

•  hat  within  a  few  days  h«  woupl  bo  abb'  to  operate  two  "shopj." 
and  ibiil  h»  <-ould  then  turn  out  Io.imhi  iM<andesci-nt  lamps  p.-i 
day. 

Tin;  LDC.M.  KLK»*TKICAL  KKATKKNITY  has  sulT.r.-d  a 
sa<l  bi-ri-avointut  through  the  <leaths  of  two  young  men,  .Missi  ■ 
L.  W.  Kobtnson.  .Ir..  anil  G.  T  Krlek>-.  Th.-  former  ha<1  b  •  n 
ronne.-ted  with  the  Wi\Mtii'Kboti!«i.  Klectric  and  Manufaeiurlng 
ConM'any  sine,.  |sns.  n..  was  24  years  of  age.  and  a  son  of  Chief 
Knglnei-r  L.  W.  Robinson.  U.  g.  N..  no  well  known  In  connec- 
tion with  the  Centennial  Kxpnsltlon  and  the  Chicago  World's 
Kail  Mr.  Kricke  was  a  si>n  of  the  owner  of  the  Penn  Kle«'trle 
Works,  of  this  city,  and  n  young  man  with  n  very  protnising 
future. 

WIIILK  SPKAKINtI  lo  n  rei>orter  of  th''  "Post."  of  thli*  city. 
on    (he    practlciibillly    of   npplylne    <•!  a    motive    pow-«M 

along  country   ?-oads.    ^^r.   (teorce    W.  .Tr  .    Is  r|uoti><l   ;«« 

follows: 

"The  cheapening  In  the  cost  of  equipment  and  In  the  main- 
tenance of  electric  roa<ls  will  tend  to  make  their  general  une.  both 
for  freight  and  pas.tenger  carrying,  much  more  extensive  than 
has   been    the  case.      The   value  of  electricity   as  a   motive   j>ower 


is  only  beginning  to  be  popularly  recognized,  and  the  progress 
being  made  from  year  to  year  is  cheapening  the  cost  of  the  ap- 
paratus, while  simultaneously  adding  to  its  stability  and  effect- 
iveness, will  lend  to  a  more  general  use  for  carrying  purposes. 
I  should  think  that  electric  roads  through  the  farming  districts, 
especially  from  their  feature  of  forming  a  connection  between  the 
railroads  and  the  ix>rtions  of  the  country  most  remote  from  them, 
would  assist  in  developing  the  country,  and  for  this  reason  would 
meet  with  favor.  The  nearer  a  farmer  gets  to  his  market,  the 
more  he  is  inclioed  to  branch  out,  and  the  cheai>er  he  can  convey 
his  produce  thither  the  more  profitable  becomes  his  business;  be- 
sides that,  he  Is  abie  to  sell  his  go^ids  at  a  lower  price.  But,  of 
course,  the  establishment  of  electric  roads  is  dependent  not  up<»n 
their  availability  or  the  extent  to  which  they  convenience  the  com- 
munity, but  tipon  their  capacity  to  pay  interest  upon  the  money 
invested  in  them.  It  is  "easy  to  plan  out  a  road  aud  exhibit  its 
usefulness  through  the  districts,  but  it  is  not  always  so  easy  to 
show  that  it  will  pay  Speaking  generally,  I  would  say  that 
electric  roads  will  become  more  popular  year  by  year.  As  time 
josses  the  builders  of  the  appjjaratus  will  improve  on  pres.-iit 
methods,  and  in  time  to  come  the  system  may  be  so  far  ahi-ad 
of  what  it  is  to-da>  as  that  in  vogue  at  present  is  advance*! 
on  the  earlier  efforts  at  transportation  by  electric  power." 

Mr.  Westinghouse  being  asked  whether  he  believed  that  elec- 
tricity wouhl  displace  steam  jiower  for  long  distances,  replied  that 
he  did  not   think  so. 


Western  Notes. 


Hkanch  Office  of  The  FjjictricalWorid        1 
936  Monadnock  Building,  Chicago    Feb.  10  1894.1 

MR.  V.  B.  BADT  has  severed  his  connection  with  the  Gen- 
eral Electric  Company,  and  can  be  addressed,  until  furth-T 
notice,  care  "Western  Electrician,"  Room  6.  Lakeside  Building. 
or    a.^Oa    Lafayette    avenue.    Chicag<». 

THE  ELECTRIC  APPLIANCE  COMPANY,  appreciating  the 
demand  which  has  existed  for  some  time  for  a  stock  of  high 
grade  electric  light  carbons  in  Chicago,  has  made  arrangements  to 
carry  a  st<ick  of  tlie  celebrated  Crouse-Tremaine  carbons  sufficient 
to  meet  all  reasonable  demands  for  prompt  shipments.  It  is  als.. 
prepared  to  bid  mi  i:irge  (quantity  ordi-r-^  r  n-  dit-.-it  sbi^uiicni  from 
factory. 

THE  MKTliul'dLITA.V  ELECTRIC  CiiMPANY.  general  Wesi- 
ern  agents  f<ir  "N.  I.  li."  wire  and  cables,  has  recently  had  son  <• 
\ery  satisfactory  tests  from  two  of  the  largest  buiblings  in  Chi- 
cago In  which  its  wiri-  is  used.  The  "N.  I.  R."  factory  has  en- 
larged Its  line  of  products,  and  is  now  making  electrolier  wii.\ 
lamp  cor<l.  rubber  and  friction  tape,  as  well  as  its  regxilar  wlr<-s 
and  cables,  which  hav^*  so  ;4enerally  been  regarded  bv  the  trad<-  h.' 
tlrst-class  In  every  resi>eet.  A  full  stoek  of  the.se  goo<ls  w  II  U>- 
carried  by  fli«'  Mftrntiilitan  1'Ii-<-lric  <^oiii).:in\-  ;»!  oriecs  tn  sui' 
the  times. 


11  cut 0  of  the  lUcch. 


Electric  Lijrht  and  Power. 


CISSNA    PARK.    ILL,— Clssna  Park  will   have  electric  lights  In 
tin-    near   future. 

BROOKLYN.  N,   Y.  — It   has  bei-n  decided  to  readvortlse  for  bids 
for   electric    lighting. 

GREENWOOn,   S.   C— R.    M.    Freeman    is    111    tlie    market    lor   .ui 
••lectric   lighting   plant. 

PROSPECT.   OHIO.— The  electric  light  station  at   Prospect   has 
l>een   destroyed  by   tire. 

CENTRA  LI  A,  KAN.,  residents  arc  moving  In  the  matter  of  an 
eleotrh'    lighting    plant. 

(LNDSDE.V.  AL.\.  Tin-  i:tow.ih  I<-.-  ami  Cold  Storace  Ctniianv 
will  buy  a  small  dynamo. 

TOPEK.V.  KAN— Eire  destroyed  the  boiler  house  of  the 
Top.'ka  <d«'<trlc  light   pla;it. 

(jriTMAN.  «?A.— The  town  of  (jultman  will  si»on  Issue  bonds 
for   an    i-b-ctrlc   lighting   plant. 

PARIS.  KY.— The  Paris  Electric  Light  Comnanv  Is  In  the 
market    for   electrical    machinery. 

NEW  BRITAIN.  0»NN  The  n.-w  Roman  <  '  n .11.  chun^h  al 
Now   Britain  Is 'm  be  llgbl<-<|  by  electricity. 

DONALnSONVILLE.  LA.— The  City  of  I>onaldsonvillc  will 
s«»on    receive   bids   for  an   electric   lighting  plant. 

MKRCHANTVILLE.  N.  J.— The  Merchant ville  Electric  Com- 
pany   Is    oxtonding    Its  ■  ■    licbtlne    system 

MAHAFFEY.   PA.-  1.  is  of  Mahaffey  arc  mo\  ine   stroneU 

In  the  matter  of  a  municliMtl  electric  lighting  plant 

FAIRHA^  ^TASS -Owing'  1    .T    K    Nye  is  trying 

to  form   a   •  to  build   an   ■  'ting   plant. 

CONFLUENCE.  SOMERSET  COUNTY.  PA.— Residents  are 
talking  of  an  electric  light  flnnt  for  Confluence  and  Urslna. 

HALLSTEAD.  SUSQUEHANNA  COUNTY,  PA.— Hallstead  and 
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Great   Bend   are    talking  of  electric  lighting   for  the   streets. 

GREENWOOD,  MISS.— Marye  &  Wright  will  make  the  Board 
of  Aldermen  a  proposition  to  put  in  twelve  1,200-candle  power 
arc  lights. 

BROOKLYN,  N.  Y.— The  property  of  the  Edison  Electric  Light 
Company,  at  358  Pearl  street,  Brooklyn,  has  been  badly  damaged 
by  fire. 

LYONS,  IOWA.— The  Council  has  instructed  City  Clerk  Man- 
ville  to  purchase  a  new  belt  for  the  dynamo  in  the  electric  light 
building. 

PORT  JEFFERSON,  L.  I.,  N.  Y.— The  authorities  of  Port  Jef- 
ferson are  contemplating  placing  electric  lights  on  the  breakwater 
at  the  entrance  of  Port  Jefferson. 

RUSHVILLE,  ILL.— Rushville  will  soon  have  a  new  electric 
light  plant.  Work  is  to  be  begun  at  once,  and  it  will  likely 
be  completed  and  the  plant  be  in  operation  within  six  months. 
J.   Foote  &   Son  will   be   the  proprietors. 

THE  COLFAX  ELECTRIC  LIGHT  AND  POWER  COMPANY. 
Colfax,  Iowa,  capital  stock  .$25,000,  has  been  formed  to  construct, 
maintain  and  operate  electric  light  plants.  L.  H.  Ong,  J.  Watland 
and  P.  Ratliff,  New  Sharon,  Iowa,  are  interested. 

OMAHA,  NEB. — At  a  meeting  of  Council  Comptroller  Olsen  was 
instructed  to  receive  bids  for  furnishing  the  city  with  not  less 
than  200  nor  more  than  300  arc  street  lights  for  the  period  of  three 
years. 


Personal  Notes. 


The  Electric  Railway. 


KINGSTON,  N.  Y.— Residents  are  talking  about  building  an 
electric  road  to  EUenville,   but  nothing  has   been   done. 

CHICAGO,  ILL. — The  Chicago  City  Railway  Company  is  being 
urged   to   improve   the   Indiana   street  line. 

ANDOVER,  MASS.— The  Selectmen  of  Andover  have  given  a 
favorable  hearing  to  the  petition  for  the  proposed  South  Side  Street 
Railway  Company. 

•  WESTFIELD,  MASS.— There  is  talk,  but  nothing  definite  has 
been  done,  in  the  matter  of  an  electric  road  from  the  centre  (if 
the  city  to  Woronoco  Park. 

CINCINNATI,  OHIO.— The  barns  of  the  Cincinnati  Street  Rail- 
way Company,  located  at  Avondale,  a  suburb  of  Cincinnati,  haw 
been  burned.     Loss  over  $180,000. 

BOSTON,  MASS.— Captain  Joe  V.  Meigs  is  now  before  the 
House  with  an  aplication  for  a  franchise  for  a  .$10,000,000  com- 
pany to  build  an  elevated  railway  in  Boston. 

BOSTON.  MASS.— William  B.  Mack  and  others  ha\e  filed  a 
petition  with  the  Clerk  of  the  House  for  a  charter  to  build  an 
elevated  road  in  Boston  and  vicinity. 

DOWNINGTOWN,  PA.— The  Borough  Council  of  Downingtown 
has  granted  right  of  way  to  the  Penn  Traction  Company  for  its 
proposed  line  from  Philadelphia   to  Lancaster. 

WORCESTER,  MASS.— The  directors  of  the  North  End  Street 
Railway  Company  states  that  as  soon  as  business  revives  it  will 
surely  extend  the  line  from  Worcester  to  Clinton. 

GOSHEN,  N.  Y.— The  Middletown-Goshen  Traction  Company 
has  been  granted  a  franchise  to  build  an  electric  railway.  Sec- 
retary W'ightman  of  the  company  will  give  details. 

PETERSBURG,  VA.— Captain  Thomas  Hannill,  of  Petersburg, 
has  asked  for  a  franchise  to  build  a  street  railway  and  operate 
it   either  by  horse  power  or  electricity.      Action   was   deferred. 

CHELSEA,  MASS.— The  West  End  Street  Railway  Company 
has  petitioned  for  leave  to  establish  and  maintain  a  trolley  line, 
and  the  petition  has  been  refered  to  the  committee  on  laying  out 
streets. 

EASTHAMPTON,  MASS.— A  motion  has  been  carried  to  gram 
the  Consolidated  Road  a  franchise  to  extend  from  Northampton 
to  Easthampton,  with  such  restrictions  as  may  be  deemed  ad- 
visable by  the  Selectmen. 

AMSTERDAM,  N.  Y.— A  bill  has  been  introduced  into  the 
Legislature  to  authorize  the  Amsterdam  Street  Railway  Com- 
pany to  supply  light,  heat  and  power  to  the  residents  and 
municipal  authorities  of  Amsterdam. 

BROCTON,  CHAUTAUQUA  COUNTY,  N.  Y.— The  Broctoii 
Street  Railway  Company  has  been  incorpoi-ated  with  a  capital 
of  $10,000  and  the  following  dii-ectors:  Owen  W.  Powell,  T.  C. 
Moss  and  C.  F.  Rycjkman,  of  Brocton. 

PROVIDENCE,  R.  I.— The  Graham  Equipment  Company  pro- 
poses to  build  a  plant  in  Providence  to  build  the  Graham  truck. 
C.  S.  A.  Gardiner,  of  1  Weybosset  street,  will  give  details.  He 
is    vice    president   and    treasurer   of    the    company. 

TORONTO,  ONT.,  CANADA.— The  Toronto  Railway  Company 
has  decided  to  strengthen  the  mechanical  equipment  at  the 
power  house  by  the  addition  of  a  new  complete  6,000-h.  p.  outfit, 
which  will  Include  the  engines,  boilers,  dynamos,  etc. 

PORTSMOUTH.  N.  H.— A  party  of  capitalists,  of  Portland. 
Me.,  is  in  Portsmouth  trying  to  buy  up  the  charter  of  the  Ports- 
mouth Horse  Railroad  Company.  This,  it  is  stated,  is  part  of  a 
scheme  for  an  electric  road  from  Portland  to  Boston. 


MR.  GEORGE  M.  PHELPS,  president  of  the  •  Electrical  Engi- 
neer," has  the  sympathy  of  the  entire  electrical  fraternity  in  his 
sad  affliction  in  the  loss  of  his  wife,  whose  death  occurred  in 
Brooklyn  on  Saturday,  Feb.  10.  The  charming  personal  qualities 
of  Mrs.  Phelps  had  endeared  her  to  a  large  circle  of  friends  in  an 
unusual  degree. 

DR.    COLEMAX    SELLERS    has    been   so    prominently   identified 

with  the  scheme  for  the  utiliza- 
tion of  Niagara  Falls  for  power 
purposes,  almost  from  its  incep- 
tion, that  his  name  is  almost  in- 
variably associated  with  it.  Dr. 
Sellers'  training  throughout  his 
loiig  career  has  been  along  lines 
which  would  best  fit  him  for  work 
<)i  such  a  magnitude  as  this. 
Born  in  Philad<lphia  in  1826,  h» 
received  his  early  education  in 
private  schools  there,  and  later 
attended  a  boarding  school  ai 
West  Chester,  Pa.  At  the  age  of 
sixteen  he  was  apprenticed  to  a 
farmer,  but  after  spending  three 
years  at  this  work,  went  to  Cin- 
cinnati, Ohio,  where  he  joined  his 
brothers  in  the  (ilobe  Rolling 
Mills.  After  three  or  four  years 
there,  he  entered  the  Niles  Loci- 
motive  Works,  where  he  remained 
until  18.56,  when  he  returned  to  Philadelphia  as  engineer  for 
William  Sellers  &  Co.  He  continued  there  as  engineer  and  as 
member  of  the  firm  until  the  incorporation  of  the  present  com- 
pany, and  then 'with  the  new  firm  until  obliged  to  resign  on  ac- 
count of  ill-health,  in  1888.  He  then  carried  on  an  independent 
business  as  consulting  engineer,  and  later  became  associated  with 
the  Cataract  Ccjnstructio.i  Company.  He  was  one  of  the 
five  members  of  the  International  Commission,  and  is  president  of 
the  Niagara  Falls  Power  Company.  He  is  past  president  of  the 
American  Society  of  Mechanical  Engineers,  member  of  the  British 
Institution  of  Civil  Engineers,  professor  of  applied  science  at 
Steven's  Institute  and  of  mechanics  at  the  Franklin  Institute,  etc. 

MR.  CLEMENS  HERrfCHELL,  who.  as  hydraulic  engineer  fi.r 
the  Cataract  Construction  Com-  \ 
r)any  has  been  largely  responsi- 
ble for  the  success  of  that  great 
undertaking,  was  well  equipped 
for  the  work.  He  was  graduated 
from  the  Lawrence  Scientific 
School,  Harvard  University,  in 
1860,  and  completed  his  technical 
(Education  in  the  scientific  schoo' 
at  Carlsruhe,  Germany.  After 
spending  three  years  in  this 
school,  on  his  return  to  the 
United  States  he  immediately  be- 
gan the  practice  of  his  profession, 
which  he  continued  for  fifteen 
yeais  at  Boston.  During  the  last 
two  years  of  this  period  he  was 
connected  with  the  main  draina.ge 
works.  Then  he  went  to  Holyoke. 
Mass..  as  hydraulic  engineer  for 
the     Holyoke     Water     Company. 

where  he  remained  for  ^en  years.  He  then  connected  himself  with 
the  New  Jersey  Water  Company,  a  position  which  he  held  until 
he  became  interested  in  the  work  at  Niagara.  Mr.  Herschell  is  a 
member  and  ex-director  of  the  American  Society  of  Civil  Engi- 
neers and  also  a  member  of  the  British  Institution  of  Civil  Engi- 
neers. The  consummation  of  this  great  piece  of  engineering  work 
in  the  successful  starting  of  the  mills  of  the  Niagaia  Falls  Paper 
Company  a  few  days  ago  reflects  great  credit  upon  Mr.  Herschell 
and  sustains  his  reputation  as  one  <if  the  foremost  hydraulic  en- 
gineers of  the  world. 


OJU  MORLAm- 


Miscellaneous  Notes. 


THE  NEW  ORLEANS  ELECTRIC  CLUB  held  its  regular  m<-et- 
ing  at  its  new  room  on  Friday,  Feb.  2.  Mr.  Warren  B.  Reed,  of 
the  Edison  Illuminating  Company,  read  an  interesting  paper  on 
"Chemical  Meters."  Prof.  Brown  Ayres  entertained  t.iose  pres- 
ent with  a  working  diagram  showing  the  action  of  alternating 
currents. 

A  TROLLEY  WIRE  DECISION.— The  Louisiana  Court  of  Ap- 
peals has  affirmed  a  judgment  against  the  city  of  Shreveport  and 
the  City  Railway  Company,  of  the  same  place,  for  the  value  of  a 
horse  killed  by  a  fire  alarm  wire  in  contact  with  a  trolley  wire. 
The  court  held  that  both  appellants  were  guilty,  the  former  for 
not  insulatinsr  the  fire  alarm  wire,  rnd  the  latter  for  not  having 
guard  wires. 
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A  LEADING  TRADE  PAPER.— "The  Jewelers'  Circular"  cel- 
ebrates its  silver  anniversary  by  the  issue  of  a  142-page  nuniber, 
with  a  handsomely  designed  and  silvered  cover.  An  Interesting 
sketch  is  given  of  the  history  of  the  various  firms  that  ad- 
vertised in  the  first  number,  and  other  features  are  sketches  ot 
prominent  houses  in  the  Jewelry  trade  and  a  collection  >it 
bright  trade  notes  and  commercial  sketches  by  the  various  cor- 
respondents of  the  "Circular."  There  are  also  a  number  of  special 
articles  dealing  with  various  phases  of  the  Jewelry  trade,  a 
novelette  with  a  pearl  necklace  as  the  theme,  and  a  volume  of  ad- 
vertising that  shows  that  the  high  merit.s  of  this  class  journ.il 
are  apprefjated  by  those  In  whose  Interest  it  is  published. 

AN  ELECTRIC  HEATING  PATENT.— The  Carpenter  Enamel 
Rheostat  Comj/any,  as  the  assignee  of  C.  E.  Carpenter,  has  re- 
cently had  isHurd  to  it  a  patent  which,  it  claims,  controls  broadly 
all  commercial  forms  of  enamel  rheostats  and  heaters.  The 
patent  Is  No.  511,407  of  Dec.  26,  1S93.  A  sample  claim  reads  a.>< 
follows:  Claim  I.— "The  Improvement  In  the  method  of  constructing 
resistances,  which  con.^ists  In  attaching  to  a  suitable  support  n 
coating  of  enamel  by  fusing  the  same;  placing  upon  the  surface  of 
the  coating  an  electrical  condurtor,  covering  said  conductor  with 
a  coating  of  enamel  having  fusing  point  lower  than  the  enamel 
already  applied,  and  raising  the  whole  to  a  tempera- 
ture KufTlclfnt  to  fuse  :3ald  second  layer  of  enamel,  substantially 
as  described." 


®vartc  auxT  3LxtcTix$ttnaI  Itotce 


McDOUOALL.  LUCAS  &  CO.,  manufacturers'  agents  for  cen- 
tral station  specialties.  The  Rooker>'.  Chicago,  are  successors  to 
the  firm  of  M<|)<pugall  &  Cunimings,  of  the  same  city. 

W.  C.  STKKLING.  Monrop.  Mich.,  the  well  known  dealer  In 
cedar  t<'I<-graph  poles,  admitted  his  son.  Will  C.  Sterling,  Jr.,  to 
partnership  on  Feb.  1,  and  the  name  of  the  firm  will  hereafter 
be  W.   C.   St.-rllng  &   Son. 

THE  JOHN  T.  NOYE  MANUFACTITRING  COMPANY.  Buffalo. 
N.  Y.,  is  no  longer  represfnted  In  the  West  by  Fairbanks.  Morse  & 
Co.,  and  all  business  will  be  transacted  through  the  main  ofilce  In 
Buffalo    until  a  new  Western  agent  Is  appointed. 

THE     LUNKENHEIMER    COMPANY,    Cincinnati.    Ohio,  has 

Issued    an    Illustrated    price   list   of   the   "Lunken"    renewable  seat 

gate   valve,   which   gives  a  comparison  of  Its  advantages   In  sim- 
plicity, strr-ngth  and  compoftncss  over  the  old-style  valve. 

ELLIOTT  BROS..  101  St.  Martin's  Lane,  London,  England,  have 
Issued  a  prospectus  devoted  to  Ayrton  &  Mather's  new  elec- 
trostatic refifctlng  and  gravity  voltmeters,  containing  descrlptlojts 
nnd   other  lnformatlf>n  relating  to  these  Instruments. 

MR.  GEO.  E.  PRATT  has  resigned  his  position  as  con- 
tracting agent  of  the  L.imr.kln  Car  Works  of  Philadelphia,  where 
he  hod  ber-n  employed  four  years,  and  accepted  a  position  with 
the  Jack.Mon  &  Shrirpe  Company,  of  Wilmington,  Del.,  representing 
•  hem    In    tlnlr    ntreot    car    department. 

N.  8.  LARGE  &  SON,  321  Chestnut  street.  Philadelphia,  has 
Issued  nn  lllu.Mlrafed  price  list.  No.  1.  of  single  and  dnuhlc  and 
three-pole  knlf<^  switrhes  and  main  fuse  blocks.  This  firm  also 
mantifacfiires  general  rloctrlrnl  supplies,  and  special  attention  Is 
given   to  model,   repair  and  experimental   work. 

THE  TAYLOR  ELECTRIC  TRUCK  COMPANY.  Troy.  N.  Y.. 
has  Iflsnod  a  catalogue  devoted  to  Its  Improved  electric  steel  truck. 
That  the  company  Includes  the  Messrs.  Gurley.  the  world-known 
Instruments  makers,  Is  In  Itself  evidence  that  the  claims  made  for 
the  siiporlor  merits  of  the  truck  rest  on  a  firm  basis  of  fact. 

THE  WRDTTGHT  IRON  HRlPGE  COMPANY.  Canton.  Ohio,  has 
secured  a  contract  for  the  ererllon  of  a  stofi  bridge  for  the  Pitts- 
burg. Coraopolls  and  Neville  Island  Electric  Railroad  Company. 
The  bridge  will  be  1.0S6  feet  long,  having  three  spans  nnd  five 
piers,  nnd  will  cost  nbout  $60,000.  Work  Is  expected  to  commence 
about    March    1    next. 

JONES  BROS.'  ELECTRIC  COMPANY,  of  Cincinnati.  Ohio,  in 
about  to  bring  out  n  new  lightning  arrester,  which.  It  claims, 
will  be  much  the  simplest  arrester  on  the  market,  nnd  can  be  sold 
nt  very  rensonnble  prices.      It  will  be  mado  In  thrco  one 

for  station   work,    another   for  ouf«»lde   work   nnd    n    i'  U!»c 

on    oleclrlc   street    cars. 

MR.  J.  POTTER,  so  loni:  .iml  so  pmnilniMitly  i'i>  ti!i!i<'<l  with  tlio 
Brush  Electric  Compnnv  In  Clevolond.  has  assoolatod  himsolf  in 
nn  executive  capacity  wPh  \hf  Burk*»ve  Electric  Company  Tho 
recont  dorlslon  In  favor  of  the  Buckoye  Company  seems  to  h< 
bringing  It  lots  of  business  Messrs  Prentiss.  Rockwell  nnd  Po' 
ter.  however,  will  provide  facilities  for  handling  all  the  buslne'?" 
that  comes  to  the  compnny 

WARREN    *     BrmiORN.     IW      LIBERTY      STREET.      NEW 
YORK,  have  been   appointed  ns  consulting  engineers    to  draw  up 
plans    nnd    specifications    for    n    complete    Isolated    elerlHc    Mebt 
plant,    to    be    Insfnlled    !n    the    Trenton    nsylum    for    th<" 
which,   with    others.    Is   under   the   control   of   tho    State    1  f 

Monngcrs   of    Asylums.      The    plant    will    Inchide   «»nirlne.    possibly 
direct  connected,  nnd  wiring  complete  for  about  1,000  light*. 


WILLIAM  HAZLETON,  3rd.,  Havemeyer  Building,  New  York, 
has  been  made  the  general  Eastern  agent  of  the  Fulton  Truck 
and  Foundry  Company,  of  Cleveland.  Ohio,  which  manufactures 
steam  and  street  railway  specialties.  Its  goods  have  been  very 
thoroughly  introduced  in  the  West  and  it  has  just  completed  a 
new  factory  in  Mansfield.  It  manufactures  a  complete  line  of 
electric,  steam  and  street  railway  supplies. 

THE  E.  P.  GLEASON  MANUFACTURING  COMPANY.  189  Mer- 
cer street.  New  York,  has  recently  p  la  new  folder  describ- 
ing and  illustrating  some  of  its  sj-  ^  in  silvered  porcelain 
rellectors  for  electric  lighting.  Its  newest  reflector  is  a  cluster 
of  4.  5.  6  or  8  Incandescent  lights  with  a  porcelain  shade  above 
which  is  covered  on  one  side  with  quicksilver,  which  makes  a  very 
ornamental  fixture.  It  Is  constantly  increasing  its  line  of  cut  glass 
shades  and  globes  for  electric  fixtures  and  has  an  immense  line  of 
brass  goods  and  fancy  colored  globes. 

CHARLES  RETTIE,  18  Geraint  street.  Liverpool.  England,  sends 
us  a  handsome  calendar  containing  a  number  of  colored  views  of 
applications  of  electricity.  Among  the  views  is  one  of  a  large  At- 
lantic liner,  labelled  "The  Ship  of  the  Future,  Driven  by  Elec- 
tricity—Across the  Atlantic  in  Three  Days— 30,000  B.  H.  P."  As- 
suming that  "B.  H.  P"  means  battery  horse  power,  and  that  a 
storage  battery  may  be  Invented  that  will  develop  an  hourly 
horse-power  on  a  weight  as  low  as  50  pounds,  to  develop  the 
power  referred  to  will  require  54,000  tons  of  storage  battery. 

THE  MASON  REGULATOR  COMPANY,  10  Central  street, 
Boston,  Mass.,  has  add.'d  a  new  volume  to  its  admirable  serlts 
of  practical  manuals,  the  title  of  the  present  one  being  "What 
An  Engineer  Should  Know  About  Electricity."  (50  cents.)  The 
same  cf)nipany  has  in  preparation  a  "Chief  Engineer's  Record 
Book  and  Engineer's  Log,"  and  has  published  the  following  works 
for  the  engineer:  "Key  to  Engineering"  (30  cents);  "Common 
Sense  In  Making  and  Using  Steam"  (25  cents);  "The  Engineer's 
Epitome"  (.')0  cents);  "Key  to  Engineering"  (50  cents);  "Engi- 
neer's Catechism"   (25  cents). 

M.  T.  DAVIDSON,  43  to  53  Keap  street,  Brooklyn,  N.  Y.,  finds 
business  extremely  good,  particularly  with  the  Davidson  Independ- 
ent Air  Pump  and  Jet  Condenser,  which  Is  now  in  use  in  many 
prominent  electric  street  railway  and  power  stations,  notably  the 
l.shptming  Street  Railway  Company,  Ishi>eming,  Mich.:  Wilming- 
ton Street  Railway  Company.  Wilmington.  N.  C. ;  Utica  Street  Rail- 
way Company.  Utica.  N.  Y. ;  Toronto  Street  Railway  Company. 
Toronto.  Can.;  the  Akron  Electric  Light  Company,  Akron,  Ohio; 
Erie  Electric  Light  Company,  Erie.  Pa.,  and  Oshkosh  Electric 
Light  Company,  Oshkosh,  Mich.  This  apparatus  has  given  very 
satisfactory  results  In  every  case  where  It  has  been  adopted. 

THE  PURITY  OIL  FILTER  MANUFACTURING  COMPANY, 
90  Wator  street.  Pittsburg,  Pa.,  in  one  day.  recently,  shipped  the 
following  orders:  Port  Deposit  (Md.)  Electric  Light  Company. 
Market  Street  Electric  Railway  Company  (third  order),  San 
Francisco,  Cal.,  and  Oakland,  Cal.,  Gaslight  and  Heat  com- 
panies and  Ella  Coal  Company,  Mllesvllle,  Pa.  The  following 
letter  from  the  superintendent  of  the  San  Francisco  Edison 
Light  and  Power  Company  Is  a  sample  of  many  received:  "The 
Ideal  Oil  Refiner  has  proved  satisfactory  in  every  respect.  I 
have  tried  several  oil  filters  and  prefer  the  Idoal  to  any  of  them 
The  oil  comes  out  clear  and  cool,  nnd  cannot  be  dlstinp\ilshed 
from   new  oil." 

WARREN  WEBSTER  &  CO..  Camden.  N.  J.,  has  published  an 
account  of  the  tests  of  the  Webster  steam  and  oil  sop.irators  made 
at  the  World's  Cohimblan  E^  n  by  George  H.  Barrus.      The 

conclusions  are  that  the  stca;;  ritor  In  handling  17V4  per  cent, 

of  the  moisture  Intercepted  the  whole  quantity.  In  the  test  of  the 
oil  separator  It  was  found  that  S6.7  per  cent,  of  the  oil  was  ac- 
counted for  The  balance,  namely  1.1.3  per  cent.,  covors  that  which 
disappeared  In  the  process  of  ItP  -.^  the  r  ■•  and  work- 

ing parts,  that  which  clung  to  tl  of  the  i  i;d  the  sides 

and  j)lates  In  the  separator,  nnd  that  which  pas.>»ed  on  with  the 
steam  nnd  collected  In  the  water  of  condensation.  There  was  a 
slight  trace  of  oil  on  the  surface  of  the  water  drawn  from  the 
condenser,   wb"  "  ^   in   the  shape  of  an  exceedingly   thin 

film,    barely    i 

THE  AUTOMATIC  TELEPHONE  AND  ELECTRIC  COMPANY. 
.15  Wall  street.  New  York,  sole  licensee  of  the  Strowger  automatic 
switch  for  New  York,  whose  primary  oblecf  Is  to  establish  fr»l<»- 
ph'  n  In  n  r 

to  I  montk- 

Immediate  connection  with  the  number  deslr*»d  or  person  with 
whom  you  wish  to  converse;  entire  absence  of  the  frequent  tedious 
delays  occasioned  by  Indifference  of  operators  or  Inability  to 
hat   "     '       '  "  '     ■      ■        1  the  equally  fi  •  and 

titT  «»■«»   bM"v'":  p««. 

i-y   tif   e<«n\'  'ia\   to   bu«l- 

I     -s  men  as  ^^  .,-o  both  day 

nnd  night,  rendered  Impracticable  In  many  towns  tmder  the  present 

s>-stem    by  reason   of   the  n- -ji... — ,i    expense   Involved 

In  the  employment  of  nleht  v  In  nrv»rj«ttne.  In- 

sur  V>fa1ne<1 

un  ■fthou- 

sn'  -"  unable  or  unwilling  to  pay  the  rental  demanded; 

per;.  ...Mllty  to  the  smallest  towns  and  villages  as  well  as 

to  cities:  Impossibility  of  Interruption  or  disconnection  durlnir 
conx*«rMitlon:    dl»oonn*otlon  automatically  when  through  talking 
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THE    AMERICAN    SILK    MANUFACTURING   COMPANY.    ;5n 

Walnut  street,  Philadelphia,  manufacturers  of  silk  wipers  espe- 
cially adapted  for  wiping  dynamos  and  all  fine  parts  of  electrical 
machinery,  is  very  much  gratified  with  the  large  increase  of 
orders  for  Its  wipers  during  the  month  of  January,  which  wer<; 
100  per  cent.  larger  than  those  of  the  previous  three  months,  not- 
withstanding the  fact  that  January  is  usually  a  very  dull  month 
in  this  line.  A  portion  of  this  increase  may  be  due,  in  a 
measure,  to  the  fact  that  this  company  is  now  furnishing  a  new 
and  improved  compound  for  washing  those  wipers,  which  is  very 
much  superior  to  the  compound  furnished  heretofore.  The  new 
compound  is  not  affected  by  heat  or  air,  and  will  in  no  manner 
injure  the  fibre,  and  is  furnished  free  of  charge.  The  American 
Oil  Company,  of  San  Francisco,  upon  application,  has  recently 
been  appointed  sole  agent  for  the  Pacific  coast,  and  has  already 
sent  in  a  large  order.  One  of  the  leading  cotton  waste  dealers 
in  Pittsburg,  Pa.,  has  also  sent  in  a  nice  order.  The  greater 
portion  of  the  orders  come  from  electrical  firms.  . 

THE  MATHER  ELECTRIC  COMPANY,  of  Manchester,  Conn., 
is  again  actively  in  the  field  for  business,  having  been  entirely 
reorganized,  and  being  now  under  the  control  of  a  syndicate  of 
practical  Connecticut  capitalists,  among  them  being  M.  S.  Chap- 
man, its  president,  who  is  also  president  of  the  Waring  Electric 
Company  and  Perkins  Lamp  Company,  and  in  charge  of  the 
government  envelope  works  at  Hartford,  Conn.;  Henry  A.  Red- 
field,  president  of  the  Phoenix  National  Bank  of  Hartford; 
Charles  E.  Perkins,  the  well-known  patent  lawyer  of  Hartford; 
who  has  been  permanently  identified  with  all  the  recent  lamp 
litigations;  T.  C.  Perkins,  son  of  Charles  E.  Perkins,  who  is 
vice  president  of  the  company,  and  who  is  well  known  to  the 
electrical  fraternity  through  his  connection  with  the  Ball  & 
Wood  Engine  Company;  C.  M.  Jarvis,  president  of  the  Berlin 
Iron  Bridge  Company,  who  needs  no  introduction;  John  L. 
Bunce,  secretary  and  treasurer  of  the  company,  formerly  con- 
nected  with    the   Schuyler   Electric   Company   and   Perkins    Lamp 


Company,  and  Norman  McD.  Crasvford,  electrician  of  the  Hart- 
ford Street  Railway  Company,  originally  from  Philadelphia, 
where  he  obtained  prominence  as  an  electric  railway  engineer 
through  his  connection  with  the  Philadelphia  Traction  Com- 
pany in  an  advisory  cai  acity.  Under  the  reorganization  the 
company  introduces  itself  free  from  debt  and  with  ample  work- 
ing capital.  Its  general  selling  agency  in  Boston  is  discontinued, 
as  is  also  Its  agency  representation  anywhere,  with  the  belief 
that  it  is  In  the  line  of  wisdom  and  economy  to  sell  direct  lo 
customers,  or  through  contractors  of  undoubted  reliability  and 
financial  standing.  All  Its  business  hereafter  will  be  transacted 
at  Manchester,  Conn.,  and  efforts  will  be  directed  particularly 
to  the  construction  of  large  dynam'^s  and  generators  for  electric 
lighting  plants,  electric  railways  and  railway  equipment,  for 
which  its  factory  is  admirably  adapted;  its  new  erecting  shop. 
200x50  feet,  being  especially  designed  and  constructed  by  the 
Berlin  Iron  Bridge  Company,  with  its  electric  traveling  crane 
for  the  expeditious  handling  of  large  apparatus.  The  Mather 
.  ystem  of  incandescent  lighting  and  transmission  of  pow^^r 
is  too  well  known  to  reiuire  special  mention,  and  It  Is  sufficient 
to  say  that  the  high  standard  of  its  manufacture  In  the  past  will 
be  sustained  in  every  respect  in  the  future,  and  with  such  a 
prominent  organization  It  would  appear  that  success  must  at- 
tend it.  Vice  President  Perkins  and  Secretarj'-Treasurer  Bunce 
are  both  young  men  of  ability  and  energy,  and  should  earn  for 
themselves   enviable   reputations. 


^xteuti^ee  Itottte. 


BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  Improved  by  Its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  Syracuse,  N.  T. 


Illustrated    Record   of   Electrical    Patents. 


U.    S.    PATENTS    ISSUED    JAN.    30.    1894. 
(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,  New    York.) 

11,400.  Reissue.  SYSTEM  OF  ELECTRICAL  DISTRIBU- 
TION; W.  Stanley,  Jr.,  and  J.  F.  Kelly,  Pittsfield,  Mass.  Appli- 
cation filed  Nov.  29,  1893.  This  comprises  primary  coils  connected 
in  series  with  the  source  of  electricity,  secondary  coils  forming 
the  source  of  cun-ent  for  local  working  circuits  and  condensers 
in  series  with  the  secondaries,  and  adjusted  to  neutralize  the 
electromotive  force  of  self-induction  in  the  secondary  circuits. 

513,482.  ANTI-INDUCTIVE  CONDUCTOR;  Horace  F.  Chick,  Wa- 
tertown,  Mass.  Application  filed  May  29,  1893.  The  combination 
with  a  metallic  circuit  composed  of  two  branches  or  wires  of  a 
separator  of  textile  material,  wound  about  and  between  the 
branches  or  wires  throughout  the  length  of  the  circuit  to  sep- 
arate and  yet  bind  them,  and  which  separator  is  attached  to  one 
of  the  wires  at  the  points  where  it  crosses  or  intersects  the 
same. 

513,498.  TRAIN-OPERATED  DEVICE;  Johann  Heinrich  Frischen 
and  Robert  Pfeil,  Berlin,  Germany.  Application  filed  Nov.  28, 
1893.  In  an  electrical  train-operated  mechanism,  a  pair  of  track 
Instruments;  circuit-making  devices  connected  therewith;  and 
electrically  actuated  signal  device  controlled  by  one  of  said  cir- 
cuit-makers; and  means  controlled  by  the  opposite  track  instru- 
ment for  closing  the  circuit  through  the  circuit-maker  to  the 
signal   device. 

513,526.  FIRE  ALARM  TELEGRAPH  SYSTEM;  Michael  J. 
O'Sullivan,  Baltimore,  Md.  Application  filed  June  7,  1893.  In 
a  device  of  the  class  described,  the  combination  of  the  main  line 
circuit  wire,  connected  to  the  circuit-breaking  wheel,  a  sliding 
contact  bar  adapted  to  alternately  rnake  and  break  contact  with 
the  circuit-breaking  wheel  when  the  wheel  is  turned;  the  main 
line  circuit  wire,  attached  to  the  contact  bar;  a  stationary  guidv^ 
piece  for  the  sliding  contact  bar  and  having  contact  points;  in- 
sulation between  the  sliding  contact  bar  and  the  guide  piece;  a 
ground  wire  in  electrical  connection  with  contact  points;  an 
electric  bell  in  the  line  of  the  ground  wire;  and  contact  points 
on  the  sliding  contact  bar  normally  separated  from,  but  adapted 
to  contact  with  the  contact  points  on  the  guide  piece,  and  thus 
cut  in  the  ground  wire,  when  the  main  line  circuit  is  broken  by 
turning  the  contact-breaking  wheel. 

513,534.  SIGNALING  SYSTEM  FOR  TELEPHONE  CIRCUITS: 
John  I.  Sabin  and  William  Hampton,  San  Francisco,  Cal.  Ap- 
plication filed  Aug.  18,  1893.  Individual  calling  indicators  on  a 
local  battery  circuit,  in  combination  with  subscribers'  metallic 
circuits,  each  composed  of  two  line  wires,  connected  to  oppo- 
site sides  of  the  said  local  circuit  at  the  switchboard  to  form 
part  of  the  local  circuit,  and  means  for  uniting  the  two  line 
wires  at  the  subscriber's  telephone  to  close  the  battery  upon 
the  said  indicators. 
513,537.  SIGNALING  SYSTEM  FOR  TELEPHONE  TRUNK 
LINES;  Charles  E.  Scribner,  Chicago,  111.  Application  filed  June 
16,  1893.     The  combination  with  a  trunk  line    of  a  signaling  cir- 


cuit extending  between  the  terminal  stations  thereof  and  nor- 
mally including  a  signal  indicator  at  each  of  said  stations,  a 
local  branch  circuit  at  one  of  said  stations.  Including  a  source 
of  electric  current,  and  a  key  at  that  station  adapted  to  con- 
nect the  corresponding  signal  indicator  alternately  into  the  sig- 
naling circuit  and  the  local  circuit. 

513,545.  CIRCUIT  CONTROLLER  FOR  REGULATORS;  B.  B. 
Ward,  New  York,  N.  Y.  Application  filed  May  10.  1893.  The 
combination  with  an  expanding  and  contracting  member  of  a 
fixed  contact,  and  a  retarding  device  controlling  the  movable 
contact. 

513,564.  ELECTRIC  WIRE  CLEAT  FOR  HOLDER;  A.  W.  Fuller, 
Saugus,  Mass.  Application  filed  March  13,  1893.  This  consists  of 
a  many  sided  block  having  two  parallel  grooves  formed  upon 
two  or  more  of  its  sides. 

513,566.  TROLLEY  WIRE  FINDER;  E.  Gale.  Peoria.  111.  A.ppli- 
cation  filed  Nov.  21,  1892.  The  combination  of  the  trolley  pole 
and  wheel  with  a  re  voluble  guard  extending  laterally  beyond 
the  vertical  planes  of  the  sides  of  the  wheel. 

513,587.  ELECTRO-MECHANICAL  DEVICE  FOR  BELLS;  W.  O. 
Meissner,  Chicago,  111.  Application  filed  Sept.  11,  1S93.  The 
combination  with  a  spool  magnet  and  projecting  pole  pieces  of 
an  aimature  pivotally  supported  on  both  poles  at  one  side  of 
the  spool  and  adapted  to  be  moved  to  and  from  the  pole  pieces 
toward  the  other  side  of  the  spool. 

513.592.  ANNUNCIATOR;  J.  H.  McEvoy,  W'aterbury.  Conn.  Ap- 
plication filed  M.'y  8,  1893.  This  comprises  a  spool  magnet,  hav- 
ing its  armature  supported  beneath  the  core,  and  having  up- 
wardly projecting  parts  at  one  side  of  the  core  and  adapted  to 
embrace  the  ends  thereof,  so  that  two  armatures  lie  on  one  side 
of  a  vertical  plane  passing  through  their  support. 

513.593.  ELECTRIC  BELL;  J.  H.  McEvoy,  Waterbury,  Conn.  Ap- 
plication filed  May  S,  1893.  This  comprises  a  bell  having  an  arm 
carrying  a  rigid  notched  piece  to  engage  and  secure  one  end  of 
the  box  or  cover  of  the  bell. 

513,601.  MECHANISM  FOR  CL NTROLLING  ENGINES;  Benja- 
min Frank  Teal,  Chicago,  111.  Application  filed  Aug.  14,  1893.  An 
apparatus  of  the  character  described,  comprising  a  cylinder,  the 
escape  port  of  which  is  provided  with  a  controlling  valve,  a 
position  within  cylinder  provided  with  an  operating  rod,  an 
electromagnet  for  shifting  escape  p^rt  valve,  and  an  adjustable 
coi.nection  between  the  armature  of  magnet  and  escape  port 
valve,  whereby  the  shift  can  be  regulated. 

513.611.  DYNAMO  BRUSH;  Wilfred  H.  Fleming,  Bayonne,  N.  J. 
Application  filed  Nov.  13,  1893.  A  dynamo  brush,  consisting  of 
successive  layers  "of  wire  gauze  to  the  length  of  the  brush,  com- 
pacted together  by  pressure. 

513.612.  ELECTRICAL  REGISTERING  DEVICE;  Frederich  Von 
Hefner-Alteneck,  Berlin,  Germany.  Application  filed  Nov.  3, 
1893.  In  an  electrical  recording  apparatus,  the  combination  of  a 
generator,  an  electric  clicuit  therefrom;  a  recording  tool  In  said 
circuit  and  normally  operated  by  generator;  a  tape  adapted  to  be 
punctured   by  recording  tool;  a  feed  device  carrying  said  tape 
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arifJ  nornially  out  of  circuit;  ar.d  a  switch  adapted  to  contact 
with  said  feed  device  and  automatically  short-circuit  the  re- 
cording tool  there  through  upon  the  giving  out  or  breaking  of 
Kald   tape,  HubKtantlally  as  described. 

513,61:6.  AUTOMATIC  RHKOSTAT;  C.  J.  Sturgeon,  Erie.  Pa.  Ap- 
pllf-ation  filed  March  31,  lk^2.      This  '-.  ■■■;  a  rheostat  acting 

automatically   to  cut  out   its  own   res-,  coils   until    the  full 

volume  of  the  current  flows  Into  the  motor  or  other  apparatus 
In   circuit    tm-rewith. 

613.6a0.  DETACHABLP:  KLKCTKIC  WIKK  HOLDING  DEVICE; 
C     F^eard,    Brookllne,    Mass.     Application   filed  Oct.  20.   1893.     This 
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cuiiMlMlM  of  a  looplllte  clip  adapted  to  embrace  the  support  and 
prnvldfd  with  a  wlreholdlng  eye,  through  which  a  wire  Is  passed 
and  thereby  sec-ured  to  the  fixture. 

fil3,7:iO.  TIOIJOI'HONE;  Herbert  S.  Page,  Somerville,  Mass.  Appli- 
cation lllfd  May  1.'.,  1.S93.  In  a  microphonic  telephone  trans- 
mit ti-r.  the  combination  of  a  diajjhragm  of  glass,  or  other  in- 
Hulatlng  material,  the  outer  surface  of  which  is  carbonized  and 
the  Inni-r  surface  of  which  Is  platinized;  of  two  electrodes  in  con- 
tact su.spfndcd  by  suitable  c<inductlng  supports,  one  of  the 
elei'trodcs  being  In  cuntact  with  i)latiniz<'d  surface,  all  included 
In  a  battery  circuit. 

513.725.  ELECTRIC  ARC  LAMP;  F.  A.  Perret.  Brooklyn.  N.  Y. 
Application  filed  Nov.  7,  1892.  This  comprises  a  pivoted  frame 
carrying  a  train  of  geiir  engaging  with  the  carbon  rod,  a  rotary 
armature  In  the  form  nf  u  disc  or  star  contrf»lllng  the  train  and 
a  Hdlencijd  having  Its  cn-.f  connected  with  the  frame  and  also  ex- 
tending   Into   attractive   distance   of    the   rotary    armature. 

513.729.  TEIEPIIO.N'E  TRA.NS.M  ITTER;  Francis  H.  Richards. 
Hartford.  Conn.  A|)|)licatlon  file<l  Dec.  4.  1S93.  In  a  telephone 
Instrument,  the  coml>lnatlon  of  two  electrodes  adapted  and  In 
position  for  sliding  contact,  the  one  upon  the  other,  and  one  of 
them  having  a  eonjpo  ind  working  face  comi>rising  relatively 
electrlciil  and  non-eleetrlcal  fields,  and  means  for  operating  one 
electnxle   relatKcly    to   the   other. 

5I3.7:{0.  TELEPHONE  TRANSMITTER;  Francis  H.  Richards. 
Hnrtfor<l,  Conn,  A|(pllcatlon  filed  July  31,  lSit3.  In  a  telephone 
traMMinllter.    the    cornliiniition    with    a     plate    sensitive    to    sound 

waves    and     with     the    <'o|n|ioUnd    electrode    opej-iitlvely    connected 

therewith  and  having  a  wo'king  fa<e  comprising  uu  electrical 
and  non-electrh-al  field,  of  the  opposite  erecl»"<ide  bearing  against 
said  Working  face  an<l  having  a  MU|iporting  pivot,  an<l  an  elec- 
trode carrier  supporting  electrode  by  its  pivot  to  bear  against 
working  fare      tSi-e  llluHtrallon.) 

513,7«:..  .s\VIT<'H-n.\R;  Franklin  A.  Weller,  Roston.  Mass.  Ap- 
pllcathm  (lied  Feb.  27,  1S!»3.  In  a  njotor  switih,  the  combination 
with  the  statloiuiry  contacts  of  the  switch-bar.  the  m<ivable  and 
extensible  contact  arm  carried  thereby,  n  latch  for  holding  said 
arm  and  an  operating  handle. 

r.13.775.  ANNFNCIATOR;  Manlous  Onrl.  Akron.  Ohio.  Applica- 
tion filed  .lune  2S.  1S93.  Thi-  combination  of  thi-  magnet  provided 
with  llanges.  the  <o||)ir,  the  indieator  shaft  provldeij  with  an  in- 
dicator, an  armature  provided  with  arms  extending  bel<»w  the 
nnignet,  the  extetuled  wire  located  below  the  magnet,  the  arm 
and  hotiked  nrn>.  the  gravity  nrm  provided  with  the  curved  nlot 
and   the  rib 

r.13,777,  ELECTRIC  CONNECTION  I<T>R  RAILWAY  RAILS:  Al- 
fred Ctreen.  Rochester.  N.  Y.  Apllcatlon  filed  Sept.  ?,(\,  1893. 
The  combination  with  the  rails  of  an  electric  railway  of  the  con- 
ductor wire  and  wire  connections,  provided  with  stems  and  nlots, 
said  wire  being  removably  flxe<l  In  the  slots  and  the  wire  ex- 
tending and  sui>ported  beyond  the  ends  of  one  or  more  rails  in 
each  direction,  whereby,  when  the  wire  is  tmfastened.  as  by  un- 
soldering, the  rails  may  be  removed  without  Interrupting  the 
cm  rent. 

513.796.  AUTOMATIC  ClRCllT-CLOSER;  Henry  Lewers.  Carson 
City.  Nev.  AppllcalUMi  filed  July  11.  189S.  In  an  automatic  clr- 
cuK-oloscr  for  fire  alarm  circuits,  the  combination  of  an  inclosing 


tube  permanently  stopped  at  one  end,  a  spring  placed  in  the  tube 
and  abutting  against  the  closed  end  of  the  tube,  a  perforated 
stopper  provided  with  two  contact  pieces,  a  circuit-closing  pin  in- 
serted in  the  perforation  of  the  stopper  and  resting  on  the  spring, 
and  means  for  holding  the  circuit-closing  pin  out  of  contact  with 
the  contact  pieces. 

513.829.  ELECTRIC  ALARM;  David  S.  Schureman,  Rockford,  111. 
Application  filed  May  6,  1^93.  A  thermometer  having  a  dial  of 
conducting  material,  and  insulated  bushings  extending  through 
and  attached  to  the  faoe  of  the  dial. 

513,839.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Charles  H. 
Talmage.  St.  Louis,  Mo.  Application  filed  March  31,  1893.  The 
combinatlon  with  a  .solenoid  plunger  having  a  ratchet-toothed 
stem  and  a  ratchet  wheel  operating  therewith,  of  a  detent  pawl 
for  the  ratchet  wheel,  and  an  adjustable  trip  carried  by  the 
plunger  stem  to  disengage  said  pawl,  and  adjunctive  devices 
operating    therewith. 

513.846.  TROLLEY  POLE  STAND;  Gustaf  Valley.  Cleveland. 
Ohio.  Application  filed  May  6,  1S93.  In  a  trolley  pole  stand  in 
comijination,  a  trolley  pole  plate  bearing  a  socket  for  engaging 
the  trolley  pole,  such  socket  being  tapering  externally,  and  hav- 
ing a  split  free  end  with  a  comjjression  band  engaging  the  same, 
such  trolley  pole  plate  being  suspended  by  links,  a  semi-elliptic 
spring  and  cross-head  for  holding  the  link  taut. 

.'.I3,S47.  TROLLEY  POLE  STAND;  Gustaf  Valley.  Cleveland. 
Ohio.  Application  filed  May  11,  1893.  In  combination  a  base 
plate  for  attaching  to  the  car  top,  a  trolley  pole  plate  bearing  a 
socket  for  engaging  the  trolley  pole,  such  trolley  pole  plate  be- 
ing suspended  by  means  of  links,  the  links  from  the  one  side 
thereof  engaging  hooks  or  opposing  members  of  the  base  plate, 
the  links  from  the  other  side  of  the  trolley  pole  plate  engaging 
a  cr<jss-head,  a  coiled  spring  connected  with  and  acting  on  the 
cross-head  in  the  direction  to  hold  the  links  taut. 

.•>13,859.  ELECTRICALLY  PROPELLED  DRIVEWHEEL:  Carl 
G.  Anderson,  Lynn,  Mass.  Application  tiled  Sept.  1,  1892.  In  an 
electric  driving  wheel,  the  combinati<m  with  the  shaits  upon 
which  said  wheel  is  loosely  mounted  of  a  stationary  electric 
motor  arranged  within  the  wheel  and  secured  to  the  shafts,  and 
Intermediate  gearing  connecting  the  motor  and  wheel  whereby  a 
rotary  moti<m  is  Imijarted  to  the  latter.     (See  illustration.) 

r.13.894.  SECTIONAL  ELECTRIC  RAILWAY;  George  W.  Dem- 
mick,  Lynn,  Ma.ss.  Application  filed  July  20,  1893.  In  com- 
bination, shelves  and  diaphragm  and  the  rods  provided  with  tbf 
convex  fianges  or  guards. 

513.895.  POWER-TRANrfMITTING  MECHANISM  FOR  ELEC- 
TRIC LOCOMOTIVES;  Mark  W.  Dewey,  Syracuse.  N.  Y.  Ap- 
plication  filed   Ajiril    17,   1S91.      The  combination   with   an  electric 
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mot«)r  and  a  shaft  or  wheel  to  be  driven,  of  an  electric  siK-ed 
reducing  niech.inism  connected  to  the  moving  part  of  the  motor 
and  to  the  shaft  or  wheel,  and  consisting  of  two  parts  in  close 
proximity  to  and  ad.tittcd  to  electrically  attract  or  repel  each 
other,  and  a  conical  friction  clutch  mechanism  connected  to  the 
moving  part  of  the  motor  and  the  shaft  or  whe<»l.  (Se«>  Illustra- 
tion.) 

51.1.921.  ELECTRIC-ARC  LAMP;  .Manuel  Rafael  Gutierrez  and 
Milton  T.  Tlion>j>son.  Jalapa.  Mexico.  Application  UU^\  Aug. 
8.     Ih93.  In      an        arc       lamp,      the       combination        with     a 

crxtss-bar  of  insulating  material,  carbons  plvotally  con- 
nected with  the  cross-bar.  levers  connected  with  the 
pivoted  ends  of  the  "  ^  for  moving  the  carb<ms  simultane- 
ously In  ojipositc  dii  .  and  feeding  mechanism  connected 
with  the  cross-bpr  for  lowt^rlng  the  carbons  and  turning  them  on 
tht'lr  pivots. 

513,948.     AUTOMATIC    DAMPER     REGULATOR; 
Norfolk.   Va.     Application    filed    March   14.    1893. 


H.    F.    Maxim. 
This  comprises 


a  motor  having  a  crank  arm  extending  on  each  side  of  its  axis 
and   actuating   the   shifting   lever,   a    tli-  it.   a    magnet   con- 

nected   thiMewith.    sj>rlng    sujiported    ai  for    the    magnet. 

having  a  slot  adapted  to  receive  the  ends  of  the  crank  arm  al- 
ternately and  a  spring  partly  filling  the  slot  and  engaging  the 
ends  to  prevent  their  recoil. 

513.949  CONNECTOR  FOR  ELECTRIC  WIRES;  E.  H.  Munson. 
New  Britain.  Conn.  Application  filed  May  9.  1892.  This  com- 
prlse;*  a  shell  adapted  to  be  secured  to  one  end  of  one  wire,  a 
plug  secureil  t<i  the  other  end  of  the  other  wire  and  adapted  to  fit 
closely  within  the  open  end  of  the  shell  and  having  a  soft  pack- 
ing for  sealing  the  open  end.  the  ends  of  the  two  wires  being  elec- 
trically   connected    within    the   shell. 

613.950.     INSULATED  RAIL  CHAIR;    L.  McCarthy.  Boston,  Mass. 
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Application  filed  Sept. .  27,  1892.  The  combination  with  an  in- 
sulated rail  chair  of  ciieeli-pieces  extended  laterally  and  pro- 
vided with  a  sliirt  or  overhang-. 

513,951.  INCANDESCENT  LAMP  SOCKET;  James  McEarlane 
and  William  Burgess  Edgar,  Glasgow,  Scotland.  Application 
filed  March  31,  1893.  In  a  switch  for  incandescent  electric  lamp 
sockets,  the  combination  of  the  insulated  base  formed  with  the 
openings,  the  key  and  piston  fitting  in  said  openings,  the  bent 
contact  spring  carried  by  said  piston  and  the  spiral  spring  sur- 
rounding said  contact  spring,  substantially  as  shown  and  de- 
scribed. 

513,956.  ANNUNCIATOR;  F.  W.  Ross,  Boston.  Mass.  Applica- 
tion filed  Oct.  6,  1893.  This  comprises  a  single  helix  having  a 
sliding  armature  core  and  mounted  vertically  upon  a  face-plate; 
an  unequally  balanced  lever  carried  upon  a  spindle  and  having 
a  rachet  adapting  it  to  be  tripped  by  the  core;  a  sleeve  attached 
to  the  face-plate  and  a  spindle  within  the  same,  one  end  carry- 
ing the  lever  and  an  index  finger  carried  upon  the  opposite  end 
of  the  spindle. 

513,960.  AUTOMATIC  TELEPHONE  SWITCH;  A.  C.  Wheat,  Chi- 
cago, 111.  Application  filed  June  5,  1893.  This  comprises  a  piv- 
oted lever  having  compartment  receptacles,  insulated  end  pieces, 
terminals,  and  a  conducting  substance  placed  within  the  com- 
partments and  adapted  to  be  shifted  therein. 


514,113.  ELECTRIC  RAILWAY;  F.  M.  Ashley,  Hawthorne,  N.  J. 
Application  filed  Dec.  23,  1892.  The  combination  of  two  sections 
of  a  trolley  wire  and  a  hanger  located  at  a  joint  between  them, 
the  hanger  consisting  of  plates,  insulating  block,  collar  and 
hook. 

.'14,114.  ELECTRIC  RAILWAY  CONDUIT;  F.  M.  Ashley,  Haw- 
thorne, N.  J.  Application  filed  Dec.  23,  1893.  This  comprises  a 
conduit  divided  Into  two  compartments  In   the  same  horizontal 
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513,975.  INDUCTIVE  MECHANISM  FOR  ELECTROSTATIC  IN- 
STRUMENTS; W.  E.  Ayrton  and  T.  Mather,  London,  England. 
Application  filed  May  1,  1893.  The  combination  of  a  skeleion 
needle  and  curved  fixed  sheet  inductors,  embracing  both  faces  of 
the  needle  peripheries. 

513,982.  ELECTRIC  CONDUCTOR;  H.  P\  Chick,  Watertown,  Mass. 
Application  filed  May  1,  1893.  This  consists  of  one  or  more  in- 
sulated conducting  strands  or  wire,  a  braided  fibrous  jacket  en- 
veloping the  same,  and  a  braided  wire  protecting  jacket. 

514.018.  CUT-OUT  BLOCK;  E.  J.  McEvoy,  New  York,  N.  Y.  Ap- 
plication filed  July  29,  1893.  This  comprises  a  block  adapted  to 
receive  the  main  v/ires,  contact  plates  mounted  on  the  block, 
liooks  adapted  to  engage  projections  on  the  plates,  a  cap  block 
and  cap  wire  terminals  mounted  in  the  cap  block. 

514.019.  CIRCUIT  CONTROLLER;  E.  J  McEvoy,  New  York,  N.  i'. 
Application  filed  Aug.  31,  1893.  This  consists  of  a  rotatable  shaft, 
mounted  in  a  box  and  adapted  to  close  and  open  a  circuit  when  a 
door  is  opened  or  closed. 

514,030.     LOAD  GOVERNOR  FOR  ELECTRIC  CURRENTS;  F.   iJ 
Pritchard,   Oswego,    N.    Y.     Application    filed   Nov.    19,    1891.     This 
consists  of  a  resistance  coil   adapted  to  be  connected   with   the 
conductors  as  the  load  is  decreased. 

514,047.  DY'NAMO  AND  MOTOR;  M.  Waddell,  Bridgeport,  Conn. 
Application  filed  March  13,  1893.  This  comprises  two  conducting 
rings  insulated  from  each  other,  commutator  brushes  carried  b.\- 
the  rings,  and  a  spider  for  supporting  the  rings. 

514.056.  CONDUIT  ELECTRIC  RAILWAY;  R.  C.  Beardsley,  La- 
fayette, Ind.  Application  filed  Jan.  28,  1893.  The  combination  of 
a  slotted  conduit  and  swilch  boxes  arranged  alongside  the  same, 
switches  in  the  boxes,  movable  parts  of  which  project  into  the 
conduit,  and  removable  covers  for  the  boxes,  upon  which  a  por- 
tion of  the  switches  is  mounted. 

514.057.  HOOD  FOR  ELECTRIC  ARC  LAMPS;  S.  Bergmann, 
New  York,  N.  Y.  Application  filed  Jan.  10,  1893.  A  hood  having 
its  upper  part  provided  with  a  depending  flange  and  its  lowei- 
part  arranged  to  fit  into  the  same,  the  two  parts  being  held  to- 
gether by  screws. 

.514,058.  ELECTRIC  ARC  LIGHT  FIXTURE;  S.  Bergmann,  New 
York.  N.  Y.  Application  filed  Jan.  10,  1893.  A  removable  lower 
carbon  holder  provided  with   an   ash   pan   or  dust  receptacle. 

514,075.  ELECTRICAL  MEASURING  OR  INDICATING  INSTRU- 
MENT; S.  E.  Hitt,  Rockford,  111.  Application  filed  April  7,  1893. 
A  measuring  instrument  arranged  with  a  spherical  magnetic 
shield   entirely   suri'ounding   the   same. 

514.077.  ELECTRIC  MOTOR;  J.  D.  Ihlder,  Yonkers,  N.  Y.  Ap- 
plication filed  Sept.  29,  1893.  A  compound  wound  motor  having 
a  shunt  field  magnet  coil  connected  to  the  terminals  of  the  sup- 
ply" circuit,  a  series  field  magnet  included  in  the  armature  cir- 
cuit and  a  resistance  airanged  in  paiallel  with  the  series  field 
magnet  circuits. 

514.078.  ELECTRIC  ELEVATOR  MOTOR;  J.  D.  Ihlder,  Yonkers, 
N.  Y.  Application  filed  Sept.  29,  1893.  A  compound  wound  motor 
having  means  for  reversing  the  current  in  a  portion  of  a  series 
field  magnet  coil  in  one  or  more  sections  included  in  the  arma- 
ture circuit. 

514,083.  DEVICE  FOR  PREVENTING  RAILWAY  COLLISIONS: 
G.  F.  Klaffky  and  F.  Faltinowsky,  New  York,  N.  Y.  ,v.  pplication 
filed  Nov.  3,  1893.  This  comprises  a  disc  fixed  on  the  thi-ottU^ 
valve  to  turn  therewith,  a  mutilated  worm  wheel  on  the  valve 
stem  and  a  motor  adapted  to  operate  the  same. 

514,109.  ELECTRIC  CAR  TRUCK;  C.  F.  Winkler,  Kingston,  N.  Y. 
Application  filed  May  22,  1893.  The  combination  of  a  motor  hav- 
ing two  armatures  and  a  single  field  magnet,  two  axles  geared 
respectively  to  the  armatures  and  a  flexible  connection  between 
each  armature  and  its  corresponding  axle. 

514,112.  CLOSED  CONDUIT  ELECTRIC  RAILWAY;  F.  M.  Asn- 
ley,  Hawthorne,  N.  J.  Application  filed  Dec.  23,  1892.  The  com- 
bination of  two  abutting  ends  of  rails,  the  ends  being  provided 
with  openings  leading  to  a  drain. 
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plane,  one  closed  and  the  other  o{M-n,  a  tra\eling  switch  moving 
in  the  former,  and  rails  located  above  and  below  the  switch 
upon  which  it  runs,  one  of  the  rails  being  sectional,  and  a  sfc- 
tional  conductor  located  in  the  open  compartment. 
514,115.  ELECTRIC  BATTERY;  F.  Bayer,  New  York,  N.  V.  Ap- 
plication filed  Aug.  24,  1893.  In  a  positive  electrode  the  com- 
bination of  a  central  insulated  rod  and  insulated  cup  containing 
mercury  on  its  lower  end  and  blocks  of  zinc  strung  on  the  rod, 
the  lower  block  lying  in  the  mercury. 

514,120.  ELECTRIC  RAILWAY;  O.  A.  Enholm,  New  York,  N.  Y. 
Application  filed  Oct.  3,  1892.  This  comprises  a  conduit  divided 
into  a  closed  and  an  open  compartment,  a  circuit  controller  run- 
ning in  the  sealed  compartment,  a  collector  running  in  the  open 
compartment  and  electromagnetic  apparatus  carried  with  the  col- 
lector and  controlling  the  movements  of  the  circuit  controller. 

514,128.  SIGNALING  SYSTEM;  J.  G.  Noyes  and  L.  Winterhalder, 
Milfoid,  Conn.  Application  filed  July  3,  1893.  This  comprises  a 
want  wheel  and  a  locality  wheel,  each  manipulating  a  separate 
circuit  to  a  central  station,  and  a  cut-out  device  controlled  by 
the  movement  of  the  want  wheel  operating  to  cut  out  the  locality 
wheel   until   the   want   wheel   has   sent  in   its   signal. 

514,131.  ELECTRIC  METER;  C.  Raab,  Kaise,  Slautern.  Germany. 
Application  filed  Jan.  21,  1893.  A  motor  meter  having  an  armature 
lying  in  shunt,  and  consisting  of  solenoids,  solenoids  comprising 
the  magnetic  field,  and  a  damping  disc. 

514.133.  UNDERGROUND  ELECTRIC  CONDUCTOR;  H.  A.  Sey- 
mour, Washington,  D.  C.  Application  filed  Aug.  .30,  1890.  This 
consists  in  inclosing  the  main  conductor  in  a  yielding  envelope 
of  insulating  material  and  providing  the  lower  jiortion  of  the 
envelope  with  conducting  devices  adapted  to  be  forced  into  con- 
tact with  the  main  conductor  by  the  pressure  of  a  trolley  wheel 
against  it. 

514.134.  CLOSED  CONDUIT  FOR  ELECTRIC  RAILWAYS:  H.  A. 
Seymour,  Washington,  D.  C.  Application  fileJ  Aug.  29,  1892. 
This  comprises  a  conductor  secured  to  the  under  side  of  an  in- 
verted shell,  a  flexible  water-tight  diaphragm  secured  to  the 
under  side  of  the  shell  and  el^z-ctric  conducting  contacts  attached 
to  the  diaphragm. 

514,136.  MOTOR  CONTROLLING  DEVICE  FOR  ELECTRIi" 
LOCOMOTIVES;  S.  H.  Short,  Cleveland,  Ohio.  Application  filed 
Jan.  6,  1890.  This  comprises  two  operating  shafts  and  switches 
connected  therewith  for  reversing  the  motion  or  rotatiiMi  of  the 
motor  and  varying  its  speed. 

514.139.  ELECTRIC  ARC  LAMP;  G.  G.  Wagner,  New  York.  N.  Y. 
Application  filed  Nov.  15,  1892.  This  comprises  a  fixed  carbon 
holder  attached  to  a  vertical  shaft  connected  to  a  train  of  gear- 
ing, and  a  single  solenoid  coil  extending  tlirough  two  solenoid 
coils,  one  of  which  is  in  circuit  with  the  carbons  and  the  other  in 
shunt  circuit. 

514.140.  ALTERNATING  DY^NAMO:  J.  J.  Wood.  Fort  Wayne, 
Ind.  Application  filed  June  20.  1893.  The  combination  with  the 
field  magnet  poles  and  coils  of  a  pair  of  L^-shaped  plates  fastened 
against  the  front  and  back  of  the  poles,  with  their  legs  extending 
along  the  sides  thereof  to  support  the  coils. 

514,146.  ORGAN;  R.  Hope-Jones.  Birkenhead,  England.  Applica- 
tion filed  Aug.  8.  1892.  The  combination  with  the  electrical  con- 
nections of  a  keyboard  of  a  compound  switchboard,  whereby  the 
connections  with  the  keyboard  can  be  changed  one  or  more  half 
notes. 

514.1.50.  COMMUTATOR  BRUSH;  J.  F.  Kester.  Buffalo.  N.  T. 
Application  filed  Nov.  23,  1893.  A  lubricator  leaf  for  commuta- 
tor brushes  provided  with  interstices  filled  with  a  lubricating 
material  composed  prnicipally  of  beeswax. 

514.167.  ELECTRICAL  CONDUCTOR:  N.  Tesia,  New  York,  N.  Y. 
Application  filed  Jan.  2.  1892.  A  conductor  composed  of  a  wire 
for  carrying  the  current,  an  insulated  coating  or  covering  and  a 
surrounding  conducting  sheath  or  screen  divided  into  insulated 
sections. 

514.168.  MEANS    FOR    GENERATING    ELECTRIC    CURRENTS: 
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N.  Tesla,  New  York,  N.  Y.  Application  filed  Aug.  2.  1893.  The 
combination  with  discharge  points  immersed  In  oil  of  a  con- 
ductor adapted  to  periodically  bridge  the  space  between  such 
points. 

514,170.  IN'CANDESCEXT  ELECTRIC  LIGHT;  N.  Tesla.  New 
York,  N.  Y.  Application  filed  Jan.  2,  18S2.  The  combination  of 
an  exhausted  globe,  a  refractory  light-giving  body  therein,  a  con- 
ductor leading  Into  the  globe  and  connected  to  or  supporting 
the  body,  and  a  conducting  ncreen  surrounding  the  conductor. 

514,202.  ELECTRIC  ALARM;  F.  Sauer  and  C.  Hentzschel,  Berlin, 
Germany.  Application  filed  July  8.  1892.  This  consists  of  a 
spring  pressed  lever  normally  kept  out  of  contact  with  the  two 
poles  of  an  electric  circuit  by  a  bolt  of  a  lock  when  the  latter  Is 
In  position  In  the  striking  plate. 

514,212.  ELECTRIC  SIGNALING  DEVICE;  J.  N.  Connolly,  New 
York,  N.  Y.  Application  filed  Nov.  9,  1893.  This  consists  of  a 
box  upon  which  Is  mounted  signaling  apparatus,  provided  on  one 
Bide  with  an  opening  to  receive  the  centre  post  of  a  bell-pulUng 
outfit    and  means  for  locking  the  box  In  position  on  the  post. 

514.21^1.  INSULATOR;  L.  B.  Gray,  Boston,  Mass.  Application 
filed  June  22,  1893.  This  comprises  a  main  section  having  a  petti- 
coat and  shoulder,  and  a  supplemental  section  entering  the  re- 
cess ff>rmed  by  the  petticoat  and  abutting  against  the  shoulder. 

514.228.  ELECTRICAL  TRANSMISSION  OF  POWER;  R.  M. 
Hunter,  Philadelphia,  Pa.  Application  filed  Nov.  18,  1889.  This 
(•omprises  a  generator  of  alternately  Increasing  and  diminishing 
potential,  line  circuits,  a  secondary  coll  having  Its  fine  wire  coll 
In  a  local  circuit,  a  movable  soft  Iron  core  for  the  coil,  and 
means  to  Insert  or  remove  the  same. 

514.229.  ELECTRIC  ARC  LAMP;  R.  M.  Hunter,  Philadelphia,  Pa. 
Application    filed    May   9,    1893.     This   comprises   a   frame   having 
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tubular  guides,  supporting  rods  guided  therein  and  carrying  at 
one  end  a  condenser  lens,  means  to  adjust  the  guide  rods  uptiii 
the  tubular  Kuldes,  and  a  lamp  proper  supported  upon  the  frame 
and  adapted  to  produce  an  arc  at  a  fixed  distance  from  the  con- 
denser. 

614.241.     MAGNETO    ELECTRIC    MACHINE;    A.    J.    Potter,    X    ^ 
Hartford,   N.  Y.     Application  filed  June  15.   1893.     This  compi . 
a    rntatlng   shaft    and    vibratory    pinion    engaging   with    another 
pinion    fixed    to    the    shaft    and    connected    with    an    operatlnj.' 
Bwliching  plate  moved  by  the  forward  rotation  of  the  shaft. 

B14.25S.  TEMPERATURE  COMPENSATING  DEVICE;  W.  H 
Bristol,  Hoboken.  N.  J.  Application  filed  Oct.  31.  1893.  The  ci>m- 
blnntlon  with  a  resistance  of  a  thermometer  and  a  metallic  «le- 
vlee  secured  thereto  and  arranged  In  contact  with  the  resls(nne< 
for  varying  the  length  of  the  resistance  wire. 

r.14.260.  SECONDARY  BATTERY;  H.  H.  Carpenter.  St.  Louis.  Mo 
Application  filed  Dec.  21,  1892.  This  consists  of  a  bare  copper 
wire  located  In  a  lead  pipe,  the  pipe  being  devoid  of  active  ma- 
terial and  having  one  of  Its  ends  sealed  to  prevent  entranoi'  of 
the  eleetrolytlr   fluid,   and   the   pipe  being  colled. 

fil4.2G7.  ELECTRODE  FOR  SECONDARY  BATTERIES;  J.  Lepriv 
and  L.  Ia^kry.  Levallols.  France.  Application  filed  Oct.  13.  l*-" 
An  electrode  composed  of  spirally  twisted  wires  twisted  together 
In  the  form  of  n  cable. 

514.274.     ELECTRIC  TROLLEY   WHEEL  SHIELD:    H.    S.    Pnr  • 
HoosIrk    Falls.    N.    Y.     Application    filed    May    10,    1S03.     A   troll.  \ 
wheel   pr.nlded    with   a   guttered   shield. 

514.279.     AUXILIARY    FIRE    ALARM    TELEGRAPH:    J.     Sachi. 
New  York,  N.  Y.     Application  filed  April  20.  1S93.     The  combina- 
tion with  a  main  and  a  duplicate  or  auxiliary  signal  i       ' 
of  a   small    wire  In   an   electric   circuit   to   prevent    tb 
mechanism   from   operating  until   released  by   the  melting  of   a 
small  Iwro. 

614.297.  SIGNALING  APPARATUS;  E.  R.  Wilder.  New  York.  N. 
T.       Application    filed    May    L    1893.     A    signal    tap*    having    th« 


signals  embossed  therein.  In  combination  with  a  circuit  closer 
moved  by  contact  with'  the  embossed  surface  and  a  bolster  to 
bold  up  the  embossed  portions  while  acting  on  the  circuit  closer. 

514,301.  RHESOTAT;  J.  T.  Birch.  Pittsburgh,  Pa.  Application 
filed  Nov.  16,  1S93.  The  combination  of  two  rotatable  wire  helices, 
the  members  of  the  coils  of  the  helices  being  insulated  from  each 
other,  and  a  contact  plate  movable  along  the  helices  while  In 
electrical  contact  therewith. 

514,303.  SERIES  ELECTRIC  RAILWAY;  M.  A.  Cattorl,  Rome, 
Italy.  Application  filed  May  18,  1893.  This  comprises  a  movable 
conducting  piece  located  at  the  point  of  intersection  of  the 
tracks  and  adapted  to  be  brought  in  line  with  the  conductor  of 
either  track,  electric  connections  between  the  opposite  sections 
of  each  conductor  adjacent  to  the  crossing  point  and  means  for 
electrically  connecting  the  movable  conducting  piece  with  that 
conductor,   which   is   brought  in   line. 

514,.304.  INSULATED  PIPE  COUPLING;  E.  E.  Cllft.  Philadelphia. 
Pa.  Application  filed  Oct.  10,  1892.  This  comprises  a  casing,  a 
block  of  non-conducting  material  therein,  an  electrolier,  a 
threaded  stem  thereon  extending  up  through  the  block,  a  nut  on 
the  stem  resting  in  a  recess  in  the  block,  with  cement  between  the 
walls  of  the  recess  and  the  nut. 

514,305.  ELECTROLIER;  E.  E.  Cllft,  Philadelphia.  Pa.  Applica- 
tion filed  July  1,  1891.  This  comprises  a  coupling  having  a  slot 
therein,  a  wire,  spring  arms  adapted  to  the  wire,  and  a  sleeve 
having  a  struck-up  piece  securing  the  arms  to  the  wire. 

514,325.  INSTRUMENT  FOR  MEASURING  AND  REGULATING 
ELECTRICAL  RESISTANCES;  G.  B.  Lawrason,  New  Orleans, 
La.  Application  filed  June  13,  1893.  This  comprises  a  rotatable 
non-conducting  cyllnd-er  and  a  conducting  rod  composed  of  two 
aligned  but  Insulated  parts. 

514,353.  TROLLEY  WIRE  SHIELD;  L.  Eschner.  Philadelphia,  Pa. 
Application  riled  April  CO,  1892.  This  comprises  an  open  bottomed 
shield  inclosing  the  conductor,  and  having  mounted  on  Its  Inside 
an  Insulating  block  supporting  the  conductor,  and  a  feed  wire 
also  supported  on  the  irsulating  block. 

514.361.  AUTOMATIC  ELECTRIC  FIRE  ALARM;  W.  A.  Guthrie, 
Durham,  N.  C.  Application  filed  Aug.  19,  1893.  This  comprises  a 
weight  suspended  by  a  wire  of  fusible  alloy  adapted  to  fall  and 
make  contact  with  a  plate  to  complete  an  electric  circuit  when 
the  wire  is  melted. 

614.362.  FIRE  ALARM  AND  SPRINKLER;  W.  A.  Guthrie,  Dur- 
ham, N.  C.  Application  filed  Oct.  17,  1S93.  This  comprises  a 
sprinkler  cock  controlled  by  a  lever  suspended  by  a  fusible  wire 
and  adapted  to  open  the  cock  and  ring  an  electric  bell  when  the 
wire  Is  melted. 

514.398.     ELECTRIC      SIGNALING     APPARATUS 
WAYS;    E.   C.   W^lley,    Bristol,   Tenn.    Application 
1893.    This  comprises  a  housing  having  lugs  and  • 
the  same,  and  a  rail  plrte  with  an  adjustable  fla; 

514.417.     GLOBE    HOLDER    FOR    ARC    LAMPS;    J. 
Summit.   N.  J.    Application   filed   Feb.  13.  1893.     The  com. 
with  the  lower  lamp  frame,  provided  with  a  projection,  a  globe 
holder  provided   with   a  longitudinal   groove  to  co-operate  with 
the  projection,  and  a  clamping  screw  to  clamp  the  globe  holder  In 
any  desired  position. 

.'.14,425.  ELECTRIC  ARC  LAMP;  W.  B.  Luce.  Brooklyn.  N.  Y. 
Application  filed  March  16,  1S9.<.  This  comprises  a  rotary  friction 
part,  operatlvely  connected  with  the  upper  carbon,  a  brake  to 
act  on  the  same,  a  solenoid  In  shunt  circuit  having  a  core  which 
coacts  with  the  brake,  an  electric  magnet  In  the  main  circuit,  an 
armature  for  the  maprnet  normally  held  aw.ny  from  the  ftame 
and  coactlng  with   the  bral  1 

off  the  rotary  part   and  a  ic 
ture. 

514.429.  REGULATOR  FOR  ELECTRIC  MOTORS;  S.  H.  Short, 
Cleveland.  Ohio.  Application  filed  Jan.  26.  1891.  The  combina- 
tion with  the  axles  of  a  car  of  a  m  l 
with  each  axle,  of  two  commutating  ^;\. 

rolls  of  different  field  magnets  In  multiple  or  in  series,  the 
switches  being  Inclosed  In  separate  casings  and  insulated  from 
each  other,  and  a  pulley  applied  to  the  Insulated  connection  for 
slmultaneou.Hly  actuating  both  switches. 
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I  claim  the  production  of  any  given  sound  or  wounds  from  th« 
armature  of  the  i-ecelvlnp  Instrument,  by  subjecting  said  arma- 
ture to  an  attraction  varying  In  Intensity.  In  such  manner  as  to 
•<  •    n    t'  form  of  vibration  that  character- 

i     .    .    !'■..■    . 

1S6.SS7.  FIRE  ANl>  POLICE  ALARM  SIGNAL  APPARATUS;  C. 
Selden.  Cincinnati.  Ohio.  Filed  May  26.  1S76.  This  comprises  a 
loop  circuit  and  a  secondary  battery,  a  resistance  and  bell  r»- 
lay.  the  whole  connected  together. 
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ENGLISH  ANTICIPATIONS. 

In  an  otherwise  able  and  interesting  paper,  descriptive  of 
the  electrical  industry  in  the  United  states,  Mr.  Preecc,  of 
London,  makes  the  following  remark,  m  referring  to  the 
Worlds  i^air:  '"ihe  American  public  were  surprised  to 
fine  how  much  we  had  anticipated  their  work."  We  would 
be  interested  to  know  who  tnose  Americans  were  who  ex- 
pressed surprise  at  the  supposed  English  anticipations,  and 
also  what  those  alleged  anticipations  were.  We  can  think 
Oi  only  one,  and  that  is  the  holding  of  exhibitions,  as  there 
were  doubtless  exhibitions  in  London  before  Columbus  ar- 
rived here,  and  we  do  not  think  the  American  Indians  held 
any.  Probably  ]\Ir.  Prcece's  sweeping  statement  was  based 
on  a  passing  flattering  remark  made  by  some  Anglomaniac 
to  tickle  the  vanity  of  an  Englishman. 


ECONOMY    vs.    VANDALISM. 

Secretary  Carlisle  has  written  a  letter  to  Speaker  Crisp 
recommending  that  in  the  interest  of  economy  the  electric 
lighting  of  the  Statue  of  Liberty,  in  New  York  Harbor,  be 
discontinued,  claiming  that  by  this  means  the  munificent 
sum  of  $9,251  can  be  annually  saved  to  the  government; 
from  which  we  infer  that  the  epidemic  of  "peanut  politics" 
has  extended  from  the  Senate  to  the  Treasury  Department 
The  apology  that  the  light  is  no  aid  to  navigation  is  disputed 
by  mariners,  but  aside  from  this  there  can  be  no  excuse  for 
this  puerile  attempt  to  sacrifice  one  of  the  objects  of  the 
statue  in  order  to  save  an  amount  that  could,  perhaps,  be 
easily  economized  in  the  Secretary's  own  office.  Since  the 
Light  House  Board  has  joined  in  this  recommendation,  it 
might  be  well  for  the  New  York  Congressmen  to  see  if  the 
necessary  funds  to  continue  the  lighting  of  the  statue  might 
not  be  economized  from  the  salaries  of  the  officials  of  tliis 
Board. 


FORMULAS   FOR    RESISTANCE   COILS. 

The  formulas  and  tables  given  by  ]\Ir.  Gustav  Renner- 
feldt  in  another  column  will  be  found  in  some  cases  use- 
ful for  the  speedy  calculation  of  resistance  coils  and  the  com- 
parison of  different  materials  used  for  this  purpose.  The 
calculations  are  only  for  resistance  wires,  the  entire  surface  of 
which  is  exposed  and  different  parts  not  in  contact,  so  that 
they  would  not  apply  to  coils  w'ound  in  layers  on  bobbins. 
The  results  arrived  at  are  interesting,  as  it  is  shown  that  un- 
der the  conditions  given  the  weight  of  different  substances 
having  the  same  resistance  in  ohms  necessarv  to  carrv  a 
given  current  with  a  given  temperature  limit  are  in  the  pro- 
portion, if  wires  of  circular  cross-section  are  used,  of  6.53 
for  copper,  10.5  for  iron,  13.5  for  Germ.an  silver  and  only 
2.37  for  aluminium,  which  would  make  an  aluminium  coil 
cheaper  than  one  of  German  silver  and  only  about  twice  as 
dear  as  one  of  copper. 


MULTIPHASE   MOTORS. 

In  another  column  we  publish  a  translation  from  the 
"Elektrotechnische  Zeitschrift"  of  an  important  article  by 
]\Ir.  C.  P.  Steinmetz  on  multiphase  motors.  As  will  be  seen, 
the  author  makes  most  sweeping  statements,  many  of  which 
are  not  in  accordance  with  current  opinions.  For  example,  it  is 
stated  that  multinhase  motors  can  be  built  equally  well  and 
with  the  same  efficiency  for  130  as  for  30  periods:  that  varia- 
tions in  speed  can  be  made  as  wished  without  affecting  the 
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other  properties  of  the  motor;  that  such  motors  can  be  cal- 
culated with  greater  accuracy  tlian  even  continuous-current 
motors,  and  mat  the  starting  torque  can  be  even  iiiaae  two 
or  lliree  times  as  great  per  watt  as  at  lull  bpeeU.  ilie  cnti- 
ciaiii  oi  present  inauiciuaucai  tiieones  is  alau  severe.  Instead 
oi  tne  seli-induction  oi  tiie  armature  being  made  as  higli  as 
possible,  as  held,  tlie  reverse  should  be  tne  case,  it  is  suited,      me  "Bell  company  should  unquesuonably  be  aoie  to  maKe 


iated  technical  knowledge  and  great  manuiactunng  lacUities 
It  does  not  tear  competition,  and  mereiore  is  prooaoiy  not 
grateiul  ior  an  advocacy  tiiat  places  it  m  the  light  of  a  mo- 
nopoly tliat  will  brook  no  rnalr^,  however  legitimate,  and 
one  seeking  to  deter  this  competuion  by  coven  mreats.  in 
these   articles   the   intending   competitor    is    informed    tnat 


vviuie  hysteresis  has  also  been  miproperiy  assigned  a  wrong 
function,  llie  historical  resume  will  be  found  interesting, 
as  it  shows  that  tlie  pnnciple  ol  the  rotary  magnetic  held  was 
described  by  Walter  liaily  in  i«^7y,  and  points  out  tliat  mul- 
tiphase generators  were  made  in  1879  and  before,     lo  tlie 


by  far  the  best  telephone  receivers,  tnrougn  their  abnit},  ac- 
quired by  long  practice,  to  produce  a  compound  steel  mag- 
net of  surpassing  strength  and  durability  — a  pertectiy  legiu- 
niate  claim  if  made  by  tlie  bell  compaii}  itseii,  but  scarcely 
so  coming  from  a  presumably  disinterested  source,  and  m  re- 


Jist  given   might  have  been  added  the  Gramme  dynamos,      gard  to  a  construcuonal  leature  that  is  generally  not  tiiought 


made  at  the  same  period  as  an  attempted  solution  of  the 
problem  then  p<jpularly  referred  to  as  the  "sub-division  of  the 
electric  light.  While  the  opinions  expressed  by  Mr.  btein- 
meiz  are  in  some  respects  radical,  and  will  probably  give 
use  io  discussion,  his  opportunities  have  been  such  as  To 
render  him  iJeculiarly  (^ualihed  to  speak  on  the  subject,  and 
there  is  no  doubt  ot  his  ability  to  abundantly  defend  hia 
statements. 


THE  SENATE    AND  THE     TARIFF    BILL. 

We  believe  we  echo  the  opinion  of  every  one  connected 
with  the  electrical  industries,  regardless  of  their  individual 
opinions  as  to  the  economic  merits  of  the  measure,  when  we 
ask  that  tlie  United  States  Senate  shall  take  speedy  action, 
one  way  ui  the  other,  on  the  tariff  bill  now  before  it  for 
consideration,  and  not  repeat  the  performances  connected 
with  the  passage  of  the  silver  bill,  which  were  as  disastrous 
to  tli'j  business  interests  of  the  country  as  they  were  to  the 
prestige  of  the  Senate.  During  the  period  when  that  body 
uas  engaged  in  its  extraordinary  proceedings  over  the  silver 
bill,  when  weeks  were  wasted  in  order  that  the  social  feature 
called  the  "Courtesy  of  the  Senate"  might  be  preserved, 
business  almost  came  lo  a  standstill,  factories 
remained  closed  and  tens  of  thousands  of  people  suf- 
fered f(jr  the  necessities  of  life — all  that  the  Senate  might 
retain  its  character  of  what  has  not  inaptly  been  called 
"the  millionaires'  club."  As  soon  as  the  silver  bill  passed 
business  at  once  revived,  and  were  it  not  for  the  necessity 
of  awaiting  the  fate  of  the  tariff  bill  now  before  the  Senate 
and,  abtne  all,  the  general  distrust  of  that  body  and  fear  that 
it  will  again  waste  months  in  another  unseemly  wrangle, 
the  near  future  would  have  nothing  to  fear.  The  out- 
look for  the  spring  and  summer  is  bright.  The  efTect  of  the 
business  depression  has  been  to  place  the  electrical  indus- 
tries on  a  rtrm  basis.  The  stocks  of  manufacturers  are  low 
and  the  deferred  needs  of  consumers  large.  The  number  of 
projects  for  new  street  railway,  lighting  and  power  plants  is 
very  large,  as  our  news  columns  for  the  last  two  months  will 
testify,  and  if  the  uncertainty  in  regard  to  the  measure  now 
before  the  Senate  were  removed,  electrical  businss  would  pro- 
bably be  affected  to  an  extent  that  would  amount  to  little  less 
than  a  "boom."  As  a  consc(|uencc  we  trust  that  the  Senate 
will  this  time  act  more  in  accc^rdance  with  the  traditions  of 
that  once  famous  body,  and  by  speedy  action  relieve  the 
present  uncertainty  and  thus  enable  the  business  interests  of 
the  country  to  again  adjust  themselves  on  a  permanent  basis. 


MISDIRECTED  ZEAl^ 

One  of  our  contemporaries  in  a  scries  of  articles  on  tele- 
phone patents  seems  to  be  needlessly  subservient  to  a  pow- 
erful interest,  wliich  probably  little  relishes  the  special  plead- 
ing in  its  fav(^r  in  view  of  the  antagonism  likelv  to  be 
ariMised  through  it.  The  .Xmerican  Hell  Telephone  Com- 
pany has  always  been  frank  in  its  business  methods,  and  its 
more  recent  action  in  regard  to  selling  telephones  was  a  no- 
tice lo  the  public  that  its  policy  is  to  rest  content  with  a  le- 
gitimate manufacturing  profit  on  its  apparatus  upon  the  c.x- 
pirali(Mi  of  the  patents  covering  them.     With  its  accumu- 


lo  involve  tlie  superlative  skill  implied.  Ir'erhaps  tlie  claim  tnat 
the  Edison  transmitter  patent  has  not  expired  is  merely  due 
to  ignorance,  which,  however,  would  be  dense  indeed  in 
view  of  the  unbroken  series  of  decisions  in  favor  of  tlie  prin- 
ciple upon  which  its  invahdity  is  based  and  tlie  weakness  of 
an  appeal,  which,  after  over  ten  years  application  of  tlic 
principle,  is  only  now  being  pressed  to  a  final  decision,  i  he 
manutacturers  of  telephone  apparatus  are  informed  tliat  if 
they  "will  only  be  as  careful  and  as  conscientious  in  respect- 
ing existing  telephone  patents  as  are  the  American  Bell  lele- 
piione  Company  and  tlie  W  estern  Electric  Company,  tlie  fu- 
ture of  the  telephone  business  in  this  country  will  indeed  be 
bright."  As  the  companies  named  have  been  supposed  to 
hold  the  fundamental  patents  relating  to  telephony,  it  will 
probably  occur  to  the  reader  that  it  would  have  been  difficult 
for  them  to  find  an  opportunity  to  infringe,  and  as  the  ar- 
ticles in  question  leave  little  hope  to  tlie  intending  competi- 
tor as  to  the  future,  the  conclusion  he  will  probably  draw 
is  that  the  advice  quoted  merely  conceals  a  threat  directed  at 
him.  The  interests  so  fulsomely  lauded  are  amply  able  to 
take  care  of  themselves,  and,  as  remarked  before,  probably 
little  relish  the  obsequency  of  which  they  are  made  the  ob- 
ject, particularly  with  a  recollection  of  the  sequel  to  similar 
conduct  in  tlie  case  of  the  General  Electric  Company. 


Trolley    Balloons. 


In  a  recent  issue  of  The  Electrical  W  orld  attention  was 
called  to  a  novel  system  of  electrical  propulsion,  which  is  to 
form  one  of  the  attractions  at  the  exhibition  at  Antwerp  this» 
year.  It  consists  of  a  balloon,  which  is  to  be  driven  by  an 
electric  motor  of  125  h.  p.,  the  current  for  which  is  to  be 
taken  from  an  overhead  conductor  by  means  of  a  travchng 
trolley.  The  balloon  is  to  carry  passengers  to  and  from  the 
exhibition.  It  is  no  more  than  just  to  Americans  to  call  at- 
tention to  the  fact  that  the  original  invenion  was  made  in  tliis 
country,  as  the  system  was  described  by  its  inventor,  Dr.  W. 
<  i.  A.  Bonwill,  of  riiiladelphia,  in  a  paper  read  before  the 
I'ranklin  Institute  Dec.  lO,  1891,  a  copy  of  which  has  been 
Mibmilted  to  us. 


.Municipal   lUcctrlc    Lighting. 


Under  the  auspices  of  the  Philadelphia  Nationalist  Club 
a  petition  is  being  circulated  in  IMiiladelphia  asking  coun- 
cils to  establish  an  electric  light  and  power  plant,  to  be  owiied 
and  operated  by  the  municipality.  In  the  address  to  the  peo- 
l)le  which  accompanies  the  petition,  it  is  argued  that  the  city 
of  Philadelphia  could  verj-  advantageously  establish  a  com- 
plete electric  plant  for  its  own  purposes,  from  which  it  could 
light  all  streets  and  public  buililings  at  far  less  cost  than  the 
city  now  pays  to  private  companies  for  the  same  service. 
It  could  also  furnish  electric  lighting  for  all  private  parties 
desiring  it  for  mercantile  and  manufacturing  establishments 
and  dwellings  at  a  comparatively  small  cost,  and  yet  with  a 
moderate  profit,  and  electric  power  for  light  manufacturing 
purjioscs,  running  sewing  machines.  &c.,  the  present  prices 
being  practically  prohibitive  in  this  respect 
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riulti-Frequency    Machines. 


To  the  Editor  of  The  Electrical   World  : 

Sir — Air.  Arnold's  note  in  your  last  issue  concerning  the 
niulti-irequency  machine  has  come  to  my  attention,  it  de- 
serves notice  because  there  seems  to  be  so  much  hasty  writ- 
ing of  the  sort  among  inventors  of  standing — writing  that 
leaves  the  impression  that  priority  of  iiivention  is  a  per- 
sonal question,  rather  than  one  for  proper  courts  of  juris- 
diction. 

Absolute  knowledge  of  priority  does  not  justif)  the  as- 
sumption that  another  inventor  may  not  have  independently 
invented  the  same  thing.  It  would  seem  to  be  so  in  the 
present  case,  for  I  had  no  previous  knowledge  of  Mr.  Ar- 
nold's work.  The  assertion  that  I  copied  his  machine  is 
not  warranted  by  the  facts  in  evidence,  and  I  think  a  little 
hasty  charity  might  well  be  mixed  with  the  hasty  judgment 
used  in  such  matters. 

New  York,  Feb.  17,   1804.  F.  JARVIS  PATTEN. 


A  Service  of  Good   Will  for  the   Electrical    Fraternity. 


To  the  Editor  of  The  Electrical  World  : 

Sir — Kindly  inform  your  readers  that  I  will  be  very  glad 
\\.)  oblige  any  of  them  in  such  ways  as  may  be  by  them  de- 
sired to  make  their  attendance  at  the  convention  of  the  Na- 
tional Electric  Light  Association,  to  be  held  in  this  city 
February  27  and  28  and  March  i,  enjoyable.  It  may  be 
especially  serviceable  to  some  to  have  arrangements  made 
for  hotel  accommodations,  for  printing  cards,  circulars,  etc., 
before  their  arrival.  If  so,  I  shall  be  glad  to  attend  to  these 
and  similar  matters  for  them,  as  an  expression  of  my  good 
faith. 

I  should  be  addressed  as  follows:  Allen  R.  Foote,  care 
the  National  Statistical  Association,  Washington  Loan  and 
Trust  Company  Building,  Washington,  D.  C. 

ALLEN    R.    FOOTE. 


A  Current   Without  a  Difference  of  Potential. 


BY   OLIVER   B.   FINN. 

The  articles  on  "  A  Current  Without  a  Difference  of  Po- 
tential," recently  noted  in  The  Electrical  World,  recall  an 
interesting  phenomenon,  bearing  somewhat  on  the  subject, 
observed  a  few  years  ago  while  studying  at  the  University 
of  Pennsylvania. 

On  a  cold,  dry  day,  while  oiling  some  machinery,  the 
nozzle  of  an  inverted  oil  can  was  brought  within  two  or  three 
inches  of  the  ascending  portion  of  the  driving  belt  near  the 
pulley,  when  a  ver)'  fine  thread  of  oil  was  drawn  from  it 
horizontally  toward  the  belt  and  up  around  it  spirally,  mak- 
ing about  six  turns.  The  free  end  of  the  thread  was  dissi- 
pated in  the  form  of  a  spray,  and  the  flow  was  continuous 
for  some  moments. 


BELT 


OIL  THREAD 


LATHE  CONE 

ELEVATION  OF  CONE  AND 
BELT. 


SECTION  THROUGH  BELT 
AT     A     B. 


As  is  well  known,  on  a  cold,  dry  day,  quite  a  long  spark 
can  be  taken  from  that  portion  of  a  belt  leaving  a  flywheel  or 
pulley.  This,  of  course,  is  statical  electiicity.  And  is  not 
this  statical  electricity  traveling  with  the  belt,  a  current  of 
electricity,  i.  e.,  electricity  moving  relatively  to  everything 


but  the  belt  which  conveys  it,  or  a  current  by  convection,  in- 
stead of  conduction,  absolutely  without  a  difference  of  po- 
tential? There  is  no  E.  M.  F.  causing  tlow,  and  none  caused 
by  "  an  increasing  flux."  But  the  charge  is  gradually  dissi- 
pated by  air  convection. 

1  explained  the  drawing  out  of  the  oil  thread  to  be  due  to 
the  attraction  of  the  statical  electricity  on  the  belt  for  the  in- 
duced charge  of  opposite  sign  on  the  oil  at  the  nozzle  of  the 
can,  but  was  puzzled  to  know  why  the  oil  did  not  go  to  in- 
stead of  going  spirally  around  the  belt.  The  air  current  due 
to  the  movement  of  the  belt  would  tend  to  make  the  oil  rise. 
But  was  the  circular  path  of  the  oil  caused  by  the  magnetic 
lines  of  force  which  encircled  this,  paradoxically  speaking, 
current  of  statical  electricity?  Of  course  the  moving  of  the 
charged  thread  of  oil  produced  a  second  statical  current, 
which  should  have  its  magnetic  lines  of  force,  the  planes  of 
which,  in  this  instance,  would  be  presented  at  right  angles  to 
those  of  the  first.  Of  the  two  forces  in  equilibrium,  to  pro- 
duce the  circular  path,  assuming  the  centripetal  to  be  the  at- 
traction of  the  electricities  of  opposite  sign,  what  constituted 
the  initial  centrifugal  force?  What  prevented  the  oil  going 
directly  to  the  belt,  but  forced  it  to  take  the  circular  path 
around  it?  Can  this  be  explained  by  the  laws  of  the  mag- 
netic influence  of  currents  upon  one  another? 

Does  not  this  phenomenon  indicate  that  two  currents,  flow- 
ing at  angles  to  one  another,  first  simply  tend  to  direct  one 
another  into  parallel  planes,  and  until  this  position  is  reached 
resist  attraction?  If  this  is  so,  then  does  not  this  indicate 
that  the  lines  of  force  encircling  a  wire  carr}-ing  a  current 
are  probably  not  whirls  around  the  wire  in  a  plane  at  right 
angles  to  it,  as  indicated  in  the  accompanying  plan  sketch, 
but  that  they  are  ether  vortices,  as  shown  in  the  sectional 
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elevation;  that  whatever  electricity  is,  its  passage  through  the 
ether  causes  ether  vortices,  each  cylindrical  enveloping  tier 
causing  another  tier  of  large  vortices  to  envelop  it,  and  so 
on,  until  the  outside  vortices  are  too  feeble  to  generate 
others?  And  cannot  all  the  laws  of  electromagnetic  induc- 
tion and  attraction  be  explained  by  this  hypothesis  of  ether 
vortices? 


The  Boynton  Bicycle   Railroad. 


An  exhibition  was  given  of  the  Boynton  Bicycle  Railroad 
between  Kagerman  Station  and  the  Great  South  Bay.  at  Bell- 
port,  L.  I.,  on  the  i6th,  whica  was  witnessed  by  27  members 
of  the  Massachusetts  Legislature,  including  the  members  of 
the  Senate  Transit  Committee,  the  Senate  Committee  on 
Street  Railways  and  the  House  Committee  on  Transit.  In 
addition  to  the  above  there  were  about  100  prominent  rail- 
road men  from  different  parts  of  the  United  States,  as  well 
as  a  large  press  representation.  They  were  entertained  by  Mr. 
Dunton,  a  nephew  of  Austin  Corbin.  who  is  president  of 
the  company,  and  by  Mr.  BoATiton.  the  inventor.  The  sys- 
tem was  fully  described  in  The  Electrical  World  of  April  15. 
1893.  The  road  is  two  miles  long,  but  in  that  short  dis- 
tance a  speed  of  over  50  miles  an  hour  was  obtained.  Mr. 
Boynton  explained  the  details  to  those  present,  and  Mi. 
Dunton  delivered  an  address,  pointing  out  the  commercial 
features. 
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A  riodifled   Instrument    for   the   Determination   of    the   ggi  oH. 

Curves  of  Iron. 


BV  LEWIS  T.  kOBINS<jN. 

HE  writer  has  had  in  mind  for  sonjc 
ime  an  instrument  by  which  the  a*9  ^ 
curves  of  iron  samples  could  be  easily 
and  quickly  obtained  without  trouble- 
some calculation,  the  use  of  standard 
bars  or  a  ballistic  galvanometer,  and 
which  would  be,  when  once  calibrated, 
direct  reading  in  C.  G.  S.  units  of  both 
oV.*  and  <5t. 

Prof,  liwing's  "magnetic  curve  tracer"  accomplishes  this 
result,  but  is  hardly  suitable  for  workshop  use.  Mr.  Ken- 
nelly's  instrument,  recently  described  in  The  Electrical 
World,  is  commercial,  but  is  not  direct  reading,  requires 
standard  bars  of  iron  and  some  inteqjolation  between  read- 
ings. The  proposed  instrument  is  identical  in  principle  with 
the  08  part  of  Prof.  Kwing's  device,  save  that  the  stretched 
wire  and  mirror  arrangement  is  replaced  by  a  D'Arsonval 
coil,  suspended  in  a  gap  in  the  main  circuit  and  carrying  a 
constant  current.  Measurements  are  taken  of  the  magnetic 
tlux  by  its  action  on  this  coil. 

Suppose  we  make  a  yoke  piece  of  good  aimealed  iron,  pro- 
vided with  suitable  clamps  on  its  ends,  by  which  the  test  bar 
can  be  attached,  completing  the  magnetic  circuit  of  the  yoke, 
and  that  we  surround  the  bar  with  a  number  of  turns  of  wire 
per  unit  of  length  equal  to  some  convenient  multiple  of  4  tz. 
We  can  then  read  3C  directly  from  the- ammeter  in  circuit 
with  this  coil,  or  at  any  rate  the  readings  can  b'e  readily  con- 
verted into  tK  values  mentally  and  written  down  or  plotted 
as  such  at  once. 

To  observe  08  let  us  cut  our  yoke  piece,  at  the  same  time 
broadening  the  surfaces  of  the  gap,  until  the  permeance  of 
the  same  is  several  times  that  of  the  sample  to  be  tested  at  its 
highest  value.  We  must  now  introduce  into  this  gap  some- 
thing by  which  we  can  measure  the  entire  number  of  mag- 
netic lines  passing  across  it,  or  a  constant  portion  of  them. 
For  this  purpose  we  will  use  a  D'Arsonval  coil,  carrying  a 
constant  current  and  held  at  zero  by  a  small  torsion  wire  or  a 
light  spring.  The  coil,  of  course,  is  to  be  of  such  number  of 
turns  and  carrying  such  a  current  as  will  allow  it  to  become 
dellected  over  its  entire  scale  with  sucii  a  number  of  lines  as 
will  be  developed  by  the  samples  to  be  tested. 

Referring  to  the  sketch,  which  is  siinply  a  diagram,  and 
no  attemi>t  at  a  dimension  drawing, 

y  }' IS  the  soft  iron  yoke  ; 

/,  sample  to  be  tested  ; 

T,  the  winding  on  the  same; 

A,  ammeter  in  the  circuit  with  7'; 

C,  the  suspended  coil  ; 

fl,  resistance  in  circuit  with  if; 

/y,  the  storage  or  other  cell  for  furnishing  tliecurrcnt  toT; 

G,  a  galvanometer ; 

S,  a  standard  cell. 

If  our  bars  have  an  area  of,  say,  1-2  square  centimetre,  we 
can  produce  with  the  poorest  iron  we  would  be  likely  to  test 
ibout  5,cxx)  lines,  and  if  in  order  to  make  our  gap  of  great 
c<_niparalive  permeance  we  arc  obliged  to  allow  only  1-20  or 
less  of  these  lines  to  he  influential  in  moving  the  coil,  this 
number  will  be  stifficicnt  to  deflect  a  coil  carrying  a  small 
current  thr(>iigh  its  entire  range. 

Presuming  that  we  can  secure  an  arrangement  of  coil  and 
field  such  that  the  angular  movement  of  the  coil  is  propor- 
tional to  the  mnnbcr  of  lines  developed  in  the  sample,  we 
can  then  munber  this  uniform  scale  in  such  a  way  as  to  be 
readable  as  SV*  values  in  the  sample  directly.  If  we  do  not 
secure  this  result,  we  can  easily  graduate  a  scale  to  suit  the 
instrument. 


To  graduate  the  instrument,  let  us  assume,  in  the  first 
place,  that  we  can  calculate  the  permeance  oi  the  gap  and 
contacts  with  sufficient  accuracy  lor  our  purpose,  wnich  ac- 
curacy need  not  be  great,  as  the  quantity  m  question  will  be 
very  large  in  comparison  with  the  permeance  of  the  bar.  We 
will  place  the  bar  to  be  tested,  surrounded  by  a  coil  of,  say, 
79.5  turns,  zmd  over  tliis  again  a  secondary  of  a  suitable 
number  of  turns  to  use  in  observing  the  S^  in  the  bar  with  a 
ballistic  galvanometer;  obtaining  this  value,  we  can  adjust 
the  current  in  the  suspended  coil  until  we  obtain  a  corre- 
sponding reading  on  tlie  scale  of  the  instrument  We  can 
repeat  this  test  at  as  many  points  of  the  scale  as  we  see  fit, 
thus  calibrating  it  for  future  use. 

Prom  the  instrument  thus  standardized  we  can  obtain  the 
necessary'  values  to  determine  the  permeability  of  the  sam- 
ples to  be  tested  by  applying  a  correction  for  the  effect  of  tlie 
joints  and  the  gap.  We  can  make  this  correction  small  and 
of  such  value  numerically  that  the  results  can  be  mentally 
corrected  and  give  the  values  belonging  to  the  sample  alone. 

In  case  we  would  prefer  to  determine,  rather  than  calcu- 
late, the  influence  of  the  gap,  we  can  proceed  to  graduate 
the  instrument  by  means  of  a  bar  of  a  known  quality  of  iron, 
retaining  the  coil  for  ballistic  connection  used  before, 
thus  testing  the  bar  in  and  out  of  the  machine,  determining 
the  influence  of  the  gap  and  at  the  same  time  calibrating  the 
scale.  This  would  probably  be  the  best  method  to  use, 
and  we  would  prepare  a  ring  and  bar  from  cast  iron  poured 
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from  the  same  ladle,  test  the  ring  by  the  usual  methods  and 
be  reasonably  sure  of  having  determined  the  quality  of  the 
i>ar  also. 

The  only  troublesome  thing  about  using  the  ln^lrumcnl 
apparent  at  hrst  sight  is  the  maintaining  ol  a  constant  cur- 
rent in  the  moving  coil.  A  well  cared  for  Daniels  cell  would 
probably  remain  constant  enough  in  E.  M.  F.  to  be  used  for 
this  purpose;or,  if  thisisnotsutticiently  reliable,  the  arrange- 
ment shown  in  the  diagram  could  be  made  use  of;  the  ter- 
minals of  the  moving  coil  circuit  are  applied  to  a  slide  wire 
joining  the  poles  of  a  small  storage  cell,  to  which  is  attached 
a  C  lark  cell  in  the  circuit  of  a  galvanometer.  By  this  means 
a  voltage  capable  of  accurate  adjustment  and  determination 
can  be  used. 

In  taking  tests  with  the  instrument  the  resistance  of  the 
circuit  containing  the  moving  coil  can  be  made  even  parts 
or  multiples  of  that  required  to  read  the  values  marked  t)n 
the  scale,  thus  allowing  us  to  use  the  instrument  with  a  de- 
flection easily  read  and  as  easily  converted  into  absolute 
units. 

The  instrument  is  also  suitable  for  the  determination  of  the 
hysteresis  of  the  samples,  although  this  property  of  iron, 
which  could  be  readily  prepared  in  bar  form,  is  of  little  im- 
p(»rtancc  in  commercial  work.  In  case  strips  of  sheet  iron 
can  be  attached  to  the  clamps  in  such  a  manner  as  to  give 
good  contact  with  the  yoke,  satisfactory  results  might  be  ob- 
tained. The  writer  hopes  to  construct  one  of  these  instru- 
ments soon,  and  to  find  the  same  both  convenient  and  satis- 
factory in  its  operation.     Once  standardized,  it  should  re- 
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niain  constant  as  long  as  any  sort  of  test  instrument  and 
give  results  of  sufficient  accuracy  for  all  purposes  in  which 
the  magnetic  properties  of  iron  are  made  use  of  commer- 
cially. 


Multiphase  Motors. 


N  interesting  article  by  Charles  P. 
Steinmetz  on  "Multiphase  Mo- 
tors" is  published  in  the  "Elektro- 
technische  Zeitschrift,"  Jan.  23. 
As  it  appears  to  be  of  an  eminent- 
ly practical  character  and  differs 
from  most  of  the  theoretical  arti- 
cles which  have  been  published 
recently  in  foreign  papers,  we 
have  here  abstracted  a  number  of 
the  most  important  parts. 

The  paper  deals  with  the  history,  the  theory  and  the  con- 
struction of  multiphase  motors,  more  especially  of  the  induc- 
tion type,  usually  called  "  non-synchronous."  Regarding  the 
history,  he  abstracts  from  a  paper  by  Walter  Baily,  read  at 
the  Physical  Society  of  London,  June  28,  1879,  o"  "  ^  Mode 
of  Producing  Arago's  Rotation,"  published  in  the  "  Phil. 
Mag.,"  October,  1879;  ^^  it  are  discussed  the  production  of  a 
rotating  magnetic  field  by  means  of  stationary  electromag- 
nets excited  by  currents  of  different  phases;  his  motor  was 
constructed  of  two  electromagnets  and  a  copper  disc,  the 
magnets  being  excited  by  alternating  currents  differ- 
ing by  a  quarter  of  a  period  obtained  from  a 
battery  by  means  of  a  commutator.  Mr.  Steinmetz 
calls  attention  to  the  multiphase  generators  used 
about  twenty  years  ago  in  Paris  for  the  Jablochkofif 
candles;  also  to  the  two-phase  synchronous  motors  of  Marcel 
Deprez;  also  to  the  Thomson-Houston  arc  light  machine  of 
1879,  which,  he  says,  is  probably  the  first  practical  applica- 
tion of  the  star  connected  three-phase  winding.  In  referring 
to  the  Laufifen  transmission  plant,  he  claims  that  it  was  a  mis- 
take to  use  an  induction  motor,  as  a  synchronous  motor 
would  have  been  better.  He  ridicules  the  idea  of  the  fluc- 
tuations in  a  rotating  field,  about  which  so  much  has  been 
written.  Regarding  the  question  of  the  priority  of  inven- 
tion of  multiphase  motors,  he  claims  that  the  reinventions 
are  from  five  to  ten  years  later  than  the  work  of  Baily, 
Deprez  and  Ferraris. 

Among  the  recent  improvements  he  mentions  a  better 
arrangement  of  the  magnetic  circuit,  the  diminishing  of  the 
self-induction,  the  constant  self-induction  coefficient  for  all 
positions  of  the  armature;  regarding  the  many  frequently  ad- 
vanced mathematical  theories,  he  says  no  two  of  them  agree 
together  nor  with  the  results  of  practice,  which  he  explains 
by  the  fact  that  the  authors  are  such  as  have  never  con- 
structed a  motor  and  perhaps  have  never  even  seen  one ;  they 
conclude  that  the  self-induction  of  the  armature  should  be  as 
high  as  possible,  while  practical  experience  shows  that  the 
chief  factor  in  the  construction  is  to  make  it  as  small  as 
possible:  another  claims  that  the  theory  of  hysteresis  is  at 
the  foundation  of  the  action  of  the  motors,  while  practice 
shows  that  the  lower  the  hysteresis  the  better  the  motor:  re- 
garding the  starting  torque,  diminution  of  speed,  phase  dif- 
ferences, etc.,  he  says  there  exists  the  worst  kind  of  con- 
fusion; it  is  therefore  easily  understood  that  the  present  state 
of  the  multiphase  induction  motor  industry,  as  shown  at  the 
World's  Fair  and  in  journals,  is  very  discouraging:  if  these 
motors  cannot  start  with  full  load  with  a  normal  current 
there  is  no  use  for  them,  for  without  a  load  the  simple  alter- 
nating-current motor  will  start,  the  efficiency,  output,  etc.. 
beine  the  same.  All  the  multiphase  induction  motors  at  the 
World's  Fair,  except  one,  had  the  same  faults,  namely,  small 
starting  torque,  great  mtrent  at  "Starting,  somie  being  even 


incapable  of  starting  loaded;  high  self-induction,  great  phase 
difference  and  great  diminution  in  speed,  all  of  which  he 
calls  faults,  as  he  claims  that  they  can  be  overcome. 

He  gives  briefly  a  few  conclusions  which  were  substanti- 
ated by  properly  constructed  motors;  such  motors  can  be 
calculated  more  completely  and  with  greater  accuracy  tlian 
even  continuous-current  motors;  the  same  torque  per  watt 
can  be  obtained  at  starting,  and  even  more,  as  at  full  speed 
and  full  load;  the  motor  can  therefore  start  with  full  load 
without  requiring  more  current  than  at  full  speed.  With  a 
special  construction  the  starting  torque  may  be  made  two  or 
three  times  as  great  per  watt  as  at  full  speed;  they  can  stand 
considerable  overloading,  the  amount  depending  on  the  pur- 
pose for  which  the  motor  is  to  be  used;  in  some  cases  it  may 
stand  several  hundred  per  cent,  overloading;  the  reduction 
in  speed  between  no  load  and  full  load  can  be  made  as  low 
U-:  as  high  as  one  wishes,  without  its  materially  affecting 
other  properties  of  the  motor;  in  general,  however,  the  drop 
in  speed  at  full  load  is  less  than  in  an  ordinar)'  shunt  motor 
of  equal  size;  the  efficiency  should  be  at  least  equal  to  that  of 
a  continuous^current  motor;  the  current  for  no  load,  or  the 
exciting  current,  should  not  exceed  20  to  30  per  cent,  of 
that  at  full  load;  the  shifting  of  the  phase  of  the  current  be- 
hind that  of  the  E.  M.  F.  should  be  small  and  the  ratio  of 
the  true  to  the  apparent  watts  should  therefore  be  great;  in 
large  motors  between  one-quarter  load  and  50  per  cent,  over- 
lc>ad  it  is  equal  to  0.9,  and  even  in  small  motors  should  not 
below  0.8;  this  phase  shifting  is  due  to  three  factors,  the  self- 
induction  of  the  armature,  that  of  the  primary  circuit,  and  the 
exciting  current;  the  latter  diminishes  w-hile  the  other  two 
increase,  so  that  with  an  increasing  load  the  phase  shifting 
diminishes  from  a  maximum  at  no  load,  reaches  a  minimum 
and  then  increases.  Regarding  the  frequency,  he  states  that 
they  can  be  built  equally  well  and  with  the  same  efficiency 
for  130  periods  as  for  30,  provided  the  magnetic  disposition 
is  the  same,  to  arrive  at  which  the  peripheral  velocity-  must  be 
greater  for  higher  frequencies:  motors  can  be  built  for  130 
periods,  which  will  start  at  full  load  and  normal  current  and 
differ  only  from  motors  wnth  lower  frequency  by  an  in- 
creased current  at  no  load  and  a  somewhat  greater  phase 
shifting.  Single-phase  induction  m.otors  have  only  50  to  60 
per  cent,  of  the  starting  torque  per  w^tt,  and  unless  multi- 
phase motors  are  better  in  this  respect,  there  is  no  advantage 
in  their  introduction.  It  is  a  mistake  to  use  induction  mo- 
tors wherever  alternating-current  motors  are  renuired:  as 
synchronous  motors  are  so  much  better,  they  should  be  used 
in  preference  whenever  possible:  they  have  a  higher  effi- 
ciency, are  smaller  and  may  have  a  negative  phase  shifting 
at  no  load,  the  current  being  proportional  to  the  load. 


Edison  Wire  Gauge. 


Prof.  Hospitaller,  in  the  new  edition  of  the  "  Formulaire 
des  Electriciens,"  gives  the  following  formulas  for  finding 
the  equivalent  of  the  Edison  wire  gauge  in  millimetres,  or 
French  wire  measure: 

5  =  ,5067  n  mm' 

d=.So^j  "V/^mm, 
where  .<?  is  the  section,  d  the  diameter  and  n  the  circular 
mils. 


News  to   Hawaii   by  Telegraph. 


Our  contemporar>\  London  "  Electricity."  conti.ins  an  arti- 
cle on  Pacific  cables,  in  which  it  sums  up  the  length  of  the 
routes  bv  which  President  Cleveland's  decision  reached  the 
Sand^Anch  Islands  via  New  Zealand:  it  gives  all  the  various 
cables  and  land  lines  forming  the  circuit,  the  total  length  of 
which  Avas  19,123  miles  from  New  York  to  New  Zealand. 
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Unipolar   Dynamos  of  the  "  Inoperative  "   Type. 


BV  BRUCE  KOKD. 

HE  interest  in  this  subject  demon- 
strated by  recent  articles  appearing 
in  The  Electrical  World  prompts  me 
to  put  my  finger  in  this  pie  and  ad- 
vance a  theory  upon  the  subject  of 
the  rotating  magnet  with  stationary 
exciting  coil,  under  discussion  by 
Messrs.  Carl  ikring  and  .\.  Ran- 
dolph, in  the  issue  of  1*  eb.  3. 

1-irst,  it  may  be  well  to  describe,  by 
tiie  aid  of  the  accompanying  fig- 
tires.  a  niaciiine  Ijuilt  as  an  experiment  by  me  a  year  ago, 
and  from  which  my  conclusions  are  deduced. 

As  may  be  readily  seen  in  lig.  I,  the  machine  consists 
essentially  of  three  parts.  tw«j  main  spider-like  castings,  as 
F'ig.  2,  constituting  the  staticjnary  i)art  of  the  field,  and  one 
revolving  piece,  I'ig.  3.  which  I  shall  call  the  armature,  al- 
though it  is  only  a  part  of  the  field,  of  oi)posite  polarity  to 
ihc  spiders.  Each  of  the  spiders  has  six  poles  and  is  ex- 
cited by  a  single  coil,  like  the  magnet  of  the  Mordey  alter- 
nator; the  two  parts  combined,  however,  have  this  difference: 
The  extremities  are  of  the  same  polarity,  and  so  are  bolted  to- 
gether at  the  poles.  The  armature,  I-'ig.  2,  is  a  wheel-like 
casting,  consistiiig  of  an  injn  rim  connected  to  a  hub  by 
th-ee  spokes  of  large  cross-section,  the  latter  serving  to  com- 


nearly  100  volts.  I  next  disconnected  all  the  annature  wind- 
ings, except  a  small  coil  of  a  few  turns.  Upon  staning  the 
machine  the  wagging  of  the  voltmeter  needle  at  both  sides 
of  zero  showed  an  alternating  current.  The  meter  of  course 
failed  to  show  this  as  the  speed  increased,  and,  alternating 
meters  not  .being  at  hand,  the  machine  was  not  tested  as  an 
alternator.  The  alternating  effect  was  due  doubtless  to  dif- 
ferent densities  of  the  field  at  different  points  during  the 
revolution. 

I  also  tried  to  make  this  machine  run  as  a  motor,  but  with 
«;o  success.  Could  the  lines  of  force  have  been  twisted  upon 
themselves  infinitely,  so  that  only  the  entering  hues  of  force 
\\(juld  have  been  cut,  the  experiment  would  have  been  suc- 
cessful. 

Mr.  Hering,  in  his  article,  Jan.  13,  states  that  the  lines  of 
f(jrce  are  said  to  follow  the  coil  which  generates  them.  Mr. 
Kandolph  differs  in  his  belief  and  cites  some  examples,  one 
of  which  is  a  proposed  stationar)-  exciting  coil  on  the  rotat- 
ing field  magnet  of  the  Mordey  alternator. 

Where  part  of  the  core  rotates  and  part  remains  sta- 
tionary. Mr.  Randolph  states  that  the  lines  of  force  might 
ff  lUnv  either  part. 

In  the  last  case  it  is  my  belief  that  the  lines  of  force  remain 
wholly  with  neither  part  of  the  core.  For  instance:  Imagine 
two  mushroom-shaped  magnets  of  equal  size,  each  excited  in 
opposite  polarity  by  a  coil  wound  upon  the  part  correspond- 
ing to  the  stem  of  the  mushroom.  Place  the  two  magnets 
together  in  line  "  stem  '*  to  "  stem  " ;  between  the  two  we  have 
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plcte  the  magnetic  circuit  between  the  rim  and  the  hub. 
Only  the  rim  is  wound,  a  single  wire  being  wound  in  a  con- 
tinuous coil  all  the  way  around  the  armature.  Part  of  the 
winding  is  shown  in  place.  The  terminals  i>ass  down  a 
gioove  in  the  side  of  the  armature  hub  int(j  a  hole  in  ihe 
shaft  and  out  beyond  the  bearing  to  the  collector  ring>. 

In  the  assembled  machine  the  magnetic  lino  excileil  bv 
tlu  coils  on  the  hubs  of  the  spiders  pass  out  through  the  six 
limbs  of  the  spiders  to  the  pole  pieces,  juniping  across  the 
gap  into  the  armature  rim.  The  armature  windings  cut  the.se 
••ntering  lines  of  force  here,  and  in  one  direction.  The  mag- 
netic circuit  is  completed  through  the  spokes  ni  the  arma- 
ture. The  fact  that  these  spokes  revoKrd  led  me  to  believe 
t'l.it  the  magnetic  lines  in  them  would  also  revolve  and  that 
the  wire  would  not  cut  any  lines  of  force  leaving  the  rim  of 
the  arnhiture.  My  mistake  lay  in  the  as<;mnptioii  that  part  of 
the  magnetic  circuit  could  rt'vo|\«'  wlii),  th,  ninaining  part 
was  stationary. 

In  testing  the  ujachine  the  fields  were  excited  from  storage 
batteries,  and  showed  str<»ng  excitation.  The  armature 
shaft  was  coupled  directly  to  the  shaft  of  a  m.»tor.  and  the 
terminals  were  cttmicctetl  u-  a  Weston  direct-current  volt- 
n^cter.  The  current  was  theu  tmncd  on  to  the  motor,  and 
the  speed  came  tip  to  abo\u  1.000  revolutions  per  minute. 
The  voltmeter  showed  ahsolntely  no  deflcctic^i.  although, 
had    the    m.Trhine   hern    sncressful.   it    «ihould    have   showi 
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one  complete  magnetic  circuit.  Now  rotate  one  of  the 
"mushrooms"  and  its  coil  about  its  axis.  Is  the  magnetic 
circuit  broken?  Scarcely.  Is  the  magnetic  circuit  twisted 
upon  itself  infinitely?  According  to  Mr.  Hering  and  to  my 
own  machine,  it  cannot  be.  Naturally,  then,  the  lines  of 
force  cannot  remain  with  both  cores  or  with  both  coils,  and 
my  conclusion  is  that  in  this  ca.se  the  magnetic  circuit,  tend- 
ing to  remain  with  both  i>arts.  revolves  at  one-half  the  ve- 
locity of  the  rotating  magnet. 

If.  as  in  this  example,  where  the  magnetic  circuit  has  two 
cr.ijs.  the  lines  of  force  do  not  always  follow  the  coil  that 
generates  them,  may  it  not  also  be  true  that  when  only  one 
coil  is  used  the  lines  of  force  tend  to  move  ('though  per- 
haps not  coincidently)  with  the  c<tre  when  the  core  revolves 
and  the  coil  remains  stationar>? 

(In  replying  to  this  communication.  I  merely  wish  to  add 
that  I  constructed  a  precisely  similar  but  smaller  machine 
in  1884.  and  it  was  on  the  results  obtained  that  I  based  some 
of  the  remarks  made  in  the  article  referred  to  bv  Mr.  Ford. 
His  experiments,  therefore,  confinn  mine. — Carl  Hering."! 


SweepinK    Up   nolecules  of  Has   With   a   Broom. 

Or.  Lodpc  reccntlv  stated  in  a  contemporarv  that  at  the 
temperature  of  absolute  rero  the  molecules  of  a  perfect  gas 
"  would  he  lying  all  about  the  floor  in  an  inert  and  sta- 
tionar)' rendition  and  roiild  be  (surept  up." 
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A  Straight  Line  Proportion  in  the  Law  of  the  Efectromagnet. 


BY  CARL   HERING. 

R.  O.  FROELICH,  whose  formula  for 
the  electromagnet,  pubHshed  many 
years  ago,  is  so  well  known,  recently 
read  an  interesting  paper  on  the  elec- 
tromagnet before  the  Electrical  Society 
of  Germany,  which  is  reprinted  in  full 
in  the  "Elektrotechnische  Zeitschrift," 
0^h^^^^7^  f  Jan.  i8,  page  39.  In  it  he  deduces  "a 
~       ^  straight  line  proportion,"  which  enables 

the  law  to  be  stated  in  the  form  of  a 
formula,  which  apparently  gives  suf- 
ficiently accurate  results  for  all  practical  purposes.  The 
object  of  the  present  article  is  to  give  a  brief  abstract  of  the 
rather  lengthy  paper  for  the  benefit  of  those  to  whom  the 
original  is  not  accessible.  We  will-also  endeavor  to  "  Ameri- 
canize "  the  formulas  by  reducing  them  to  a  practical  form 
by  using  the  symbols  and  names  which  are  to  be  introduced 
in  this  country.  Some  of  his  statements  are  not  as  clear  as 
might  be  desired,  but  we  believe  from  deductions  and  com- 
parisons made  with  his  formulas,  that  we  have  interpreted 
him  correctly.  Furthermore,  some  of  his  fundamental  for- 
mulas contain  what  appear  to  be  typographical  errors  be- 
sides an  arbitrary  factor  of  1,000;  we  have  corrected  the 
formulas  and  omitted  the  latter  factor,  as  it  is,  we  think,  con- 
fusing, its  only  use  being  to  increase  the  numerical  values  of 
certain  constants.  We  have  also  changed  the  symbols  to 
those  recommended  by  the  recent  congress,  except  in  the 
case  of  IT,  which,  in  this  abstract,  refers  to  constants. 

In  the  first  part  he  reconciles  the  two  present  theories  of 
electromagnetism  with  each  other;  this,  although  interest- 
ing, we  will  here  pass  over.  In  the  second  part  he  deduces 
his  new  law.  As  is  well  known,  the  analogy  between  the 
law  of  the  electric  circuit  and  that  of  the  magnetic  circuit 
does  not  apply  in  the  case  of  resistance  and  reluctance,  as 
the  reluctance  is  not  a  constant,  but  varies  with  the 
M.  M.  P.;  that  is,  with  the  gilberts.  As  an  independent 
variable,  only  the  flux  (webers)  or  flux  density  (gausses)  can 
be  used,  similarly  as  in  the  electric  circuit,  in  which  the  elec- 
tric properties  of  a  body,  like  the  resistance  and  polarization 
of  an  electrolytic  bath,  can  depend  only  on  the  current  and 
not  on  the  E.  M.  F.  of  the  battery  used.  ^  Among  the  de- 
pendent variables  are  the  magnetic  fall  of  potential  (mag- 
netische  Gefaclle)  and  the  reluctance  (oersteds). 

He  then  proceeds  to  deduce  his  law.  as  a  basis  of  which  he 
uses  the  linear  proportion  first  pointed  out  by  Mr.  Ken- 
nelly  in  his  able  paper  read  before  the  American  Institute  of 
Electrical  Engineers  on  Oct.  27,  1891  (see  the  Transac- 
tions, or  a  reprint  which  was  published  in  The  Electrical 
World  Nov.  7,  1891,  page  350).  Mr.  Kennelly  showed  that 
with  the  exception  of  the  unimportant  first  part  of  the  curve, 
the  magnetic  reluctance  is  the  linear  function  of  the  M.  M.  F. 
or  ampere  turns  when  the  circuit  consists  only  of  that  iron. 
Dr.  Froelich  here  introduces  a  new  quantity,  which  he  calls 
"  Saettigungsverhaeltniss."  which  might  be  translated  literally 
as  the  saturation  relation:  this  he  defines  as  the  relation  be- 
tween the  existing  number  of  lines,  to  the  difference  between 
the  maximum  number  of  lines  and  the  existing  number  of 
lines.  Or,,  to  put  it  in  the  form  of  a  formula,  letting  Z  rep- 
resent this  saturation  relation,  then 


0    0 

in  Avhich  ^  represents  the  existing  flux  fin  webers  or  lines 
of  force)  and  <^,„  the  maximum  flux.  This  quantity  differs 
from  what  is  usuallv  called  the  saturation,  as  the  latter  is  the 
relation'ol   the  existing-  flux   to  the  maximum    flux,  that    is. 


0 

- — .     The  saturation  relation  has  the  property  m  common 

with  M.  M.  F.  and  reluctance,  that  it  may  increase  to  infinity. 
The  saturation  relation  is  unity  when  the  saturation  is  one- 
half,  and  it  is  infinity  when  the  saturation  is  one. 

By  plotting  the  values  of  this  saturation  relation  as 
a!)scissae  and  the  relucta.nces  as  ordinates,  both  for  wrought 
and  cast  iron,  he  obtains  the  cur\'es  shown  in  Fig.  I,  which 
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FIG.     1. 

lie  states  can  be  replaced  by  straight  lines,  the  error  for  the 
range  used  in  practice  being  no  greater  than  what  is  allow- 
able. Representing  the  saturation  relation  by  Z,  he  states 
that  for  wrought  iron  the  straight-line  proportion  may  be 
assumed  to  begin  at  Z  -  0.2,  corresponding  to  a  saturation 
of  o.  17,  while  for  cast  iron  it  begins  at  Z  ^=  o.  5,  correspond- 
ing to  a  saturation  of  0.33.  He  therefore  assumes  that  the 
reluctance  of  iron  is  a  linear  function  of  the  saturation  rela- 
tion, and  on  the  basis  of  this  he  deduces  his  law.  The 
fundamental  formula  thus  becomes 

vz=k4-  k'  Z=  k-\-  k'  _-l^— - 

in  which  v  is  the  specific  reluctance  or  reluctivity  (reluc- 
tance per  unit  length  and  cross-section),  k  and  k'  are  con- 
stants and  Z  the  saturation  relation,  which  in  this  formula 
may  be  represented  in  terms  of   the  flux  per  square  centi- 

0 

metre;  that  is,  by  -^,   .5"  being    the    cross-section,    which    is 

usually  termed  the  induction  and  is  represented  by  c^. 
This  formula  does  not  apply  to  low  saturation  when  the 
circuit  consists  entirely  of  iron,  but  when  it  contains  air  also, 
the  reluctance  of  which  is  much  greater  than  that  of  the 
iron,  it  may  be  used  even  for  low  saturation.  From  the  re- 
searches of  Hopkinson  he  deduces  the  constants  for  wrought 
and  cast  iron,  and  obtains  the  following:  For  wrought  iron 
/fe  1=  .000250,  k' =-.  .000250.  c6,„  =  17,700  Cgaussesj:  for 
cast  iron  ^  1=  —  .00375,    ,^'  =  .0112,  c^,„  =  14,700. 

He  then  assumes  an  electromagnet  of  equal  cross-sections 
throughout,  and  "-ithout  leakage  or  spreading  of  the  lines 
of  force;  the  only  torm  of  magnet  of  this  kind  which  v.-e  can 
conceive  is  a  ring  magnet  with  a  short  air  space.  For  tliis 
the  formula  for  the  total  reluctance  will  then  be 


10         0 

in  which  cl^  is  the  reluctance  (in  oersteds).  A  T  the  ampere 
turns,  0  and  0„,  the  total  ar.l  maximum  flux  fin  webers) 
respectively,  Z  and  /  the  lengths  of  the  iron  and  the  air 
circuits  respectively,  in  centimetres.  ^  the  cross-section  in 
square  centimetres,  k  and  l''  the  above  constants.  By 
lettint'^ 


and 


this  becomes 


6- 


k'  =  A" 


10 


5- 


0 


0 


0, 


0 
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which  he  calls  his  practical  law  of  the  electromagnet 

The  constants  have  what  he  terms  a  natural  meaning  ;  K 
being  the  starting  or  dead  reluctance  of  the  magnet  and  A" 
the  coefficient  of  increase  (Wachsthums  koefticient);  the 
former  depends  almost  entirely  on  the  air  space  and  the 
latter,  as  also  ^„,  depend  only  on  the  iron.  The  values  of 
the  constants  A' and  A"  are  given  for  several  machines,  but 
as  neither  the  dimensions  nor  even  the  output  of  the  machines 
are  stated,  it  would  be  of  little  use  to  give  it  here. 

He  then  deduces  a  general  formula  for  the  magnetic  cir- 
cuit of  a  dynamo,  taking  into  consideration  all  the  various 
dimensions  and  magnetic  qualities  of  the  air  space,  the  iron 
in  the  armature,  magnets,  cores,  pole  and  yoke  pieces,  as 
also  the  coefficients  of  leakage;  but  this  formula  appears  to 
us  to  be  too  cumbersome  to  be  of  use  in  practice,  and  it  will 
therefore  not  be  given  here.  A  simpler  approximate  for- 
nnila  is  also  given,  agreeing  with  the  other  in  three  points  of 
the  curve,  but  this  also  is  hardly  sufficiently  simple  for  genernl 
practical  applications.  He  also  shows  how  the  formula  may 
be  determined  from  the  characteristic  of  a  finished  dynamo. 


is  an  algebraic  method  and  the  latter  a  graphical  one.  The 
advantages  of  his  method  appear  in  the  application  of  this 
law  to  tlie  observations  of  a  finished  machine,  as  by  means 
of  it  various  factors,  such  as  the  air  reluctance,  the  various 
constants,  including  those  of  the  iron,  the  saturation,  etc., 
are  brought  out  separately,  while  in  the  graphical  method 
they  are  all  combined  together.  His  law  thus  enables  one 
to  study  a  machine  more  thoroughly,  as  it  reduces  a  hetero- 
geneous magnet  to  an  equivalent  in  the  form  of  a  simple 
magnet  of  uniform  cross-section,  and  thereby  affords  a 
means  of  comparing  machines  of  totally  different  types.  The 
law  is  also  claimed  to  be  of  use  for  studying  the  magnetic 
qualities  of  different  samples  of  iron.  In  concluding,  he 
shows  how  the  law  may  be  applied  to  the  final  calculations 
of  the  length  of  the  core  of  the  field  magnet  and  the  ampere 
turns  encircling  this  core,  after  all  the  other  dimensions  have 
been  decided  upon.  He  also  refers  to  a  mathematical  dis- 
cussion of  his  magnetic  deductions  in  a  former  paper  pub- 
lished in  that  journal,  June  30,  1893,  page  365. 

In  concluding,  we  might  add  that  while  his  new  method 


is  of  interest  and  mav  be  of  use  in  special  cases,  it  does  not 
While  we  fully  appreciate  the  value  of  some  general  prac-      ^^^^^^  ^^  ^^  ^  sufficient  advance  to  replace  the  methods  at 


tical  formula  for  calculating  field  magnets,  yet  if  it  does  not 
simplify  the  calculat'ons  as  usually  made,  such  a  formula  is 
merely  interesting,  but  not  very  useful.  We  might  suggest 
here  that  the  first  formu'a  for  calculating  the  specific  re- 
luctance, or  possiblv  another  deduced  from  it  expressing  the 
total  reluctance,  might  be  of  t-cnl  practical  value,  provided 
the  constants  for  the  various  qualities  of  iron  are  known  and 
can  be  depended  upon,  bv  which  we  refer  more  particularly 
to  the  niaxinnmi  magnetism,  which  is  not  a  very  definite 
quantitv.  This  would  enable  one  to  calculate  the  reluctances 
of  the  various  different  parts  of  the  hctcrogcneotis  magnetic 
circuit  of  a  dynamo  for  any  desired  flux,  and  the  leakage 
coefficients  can  then  readily  be  introduced;  after  having  de- 
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FIG.  2. 

Icrmined  these  reluctances  the  rest  of  the  calculation  to  de- 
termine the  ampere  turns  would  be  a  very  simple  matter. 
Such  a  fornuiia  would  have  the  advantage  over  the  one 
usually  used  merely  in  that  the  calculations  are  algebraic, 
using  mimcrical  ctMistants,  instead  of  graphic,  with  the  use 
of  cttrves,  but  whether  tlu-re  are  any  real  advantages  gained 
is  a  question. 

To  show  the  correctness  of  his  formula  for  the  magnetic 
circuit  of  dynamos,  he  gives  the  calculated  and  observed  re- 
sults for  three  totally  dilTcrcnt  machines,  which  arc  shown 
in  Fig.  2  by  dotted  and  full  lines  respectively;  the  results  ap- 
|>ear  to  be  very  satisfactory.  It  is  of  interest  to  note  that  by 
thus  representing  the  characteristic  of  a  dynamo,  or  more 
cori-ecfly  speaking,  of  the  magnetic  field,  it  becomes  a 
straight  line. 

Regarding  the  practical  application  of  this  law  to  the  cal- 
culation of  the  field  magnets  of  a  dynamo,  he  admits  that  it 
offers  no  advantages  over  the  methods  now  in  use,  as  it  is 
only  another  form  of  the  Hopkinson  method;  the  former 


present  in  use.  A  general  formula  has  some  advantages, 
but  so  has  also  the  less  scientific  but  more  practical  method 
of  making  a  few  trial  calculations. 


Mr.  Pre?ce's  \iews  of  America. 
In  a  recent  address  in  London  Mr.  Precce  made  the  fol- 
lowing remarks  regarding  the  Chicago  Congress:  "Per- 
haps the  most  useful  result  of  the  congress  was  the  bringing 
together  of  such  an  international  mixture  of  electricians, 
making  friendships,  aMaying  jealousies,  and  breaking  down 
national  prejudices.  Electricity  is  the  only  branch  of  science 
which  has  but  one  language,  and  it  is  now  quite  cosmical  in 
its  character.  Congresses  do  infinite  good  in  promoting 
friendliness  among  nations."  Pegarding  the  World's  Fair, 
he  said:  "Nothing  grander  in  design  or  more  beautiful  in 
execution  has  ever  been  seen  in  this  world  than  the  grotip  of 
bnilflinTs  sibilated  in  Jackson  Pnrk.  ChicajT'^.  and  called  the 
'World's  Fair.'"  *  *  *  "  Fvcrv  po<:<:ihle  convenience 
and  accommodation  was  provided  for  exhibitors,  but  the  re- 
sponse was  poor,  and  the  internal  management  of  the  whole 
business,  owing  to  inexnerience  and  perha'^s  overweening 
confiflence.  was  indifTerent."  *  *  *  "The  American 
public  were  surprised  to  finrl  how  much  we  had  anticipated 
their  work."  *  *  *  "The  distinguishing  feature  of 
American  enjrineerimr  is  the  great  scale  on  which  it  is  car- 
ried out.  and  the  rapidity  of  its  adoption." 


Patrick  and   the  Telephone. 

Our  contemporary'.  London  "I-ilectricitA*."  reprints  a  Fttle 
pnccdofe  bv  Mr.  Stuart-Smith  from  his  recent  article  in  The 
T'.lectrical  World,  intitnating  that  it  is  a  "chestnut."  but  adds 
another,  whirh.  thoujrb  nmch  older,  mav  still  be  worth  re- 
P'-intin'^.  When  the  telecraph  was  first  introduced  into  Ire- 
land. Patrick  had  a  brother  residing  some  distance  away 
who  was  hard  iip  and  asked  him  to  sunnlv  him  with  a  pair  of 
boots.  The  boots  were  secured,  and  Patrick  htmcr  them  up 
on  the  telegrnnh  wire.  addre««ed  to  hi<;  fraternal  relative. 
The  next  morrirg  he  went  to  sec  if  thev  had  gone.  Tliev 
hr>d.  and  in  n1,7ce  thereof  he  fotmd  a  pair  of  soVless  shoes. 
Tie  said:  "This  is  a  wonderful  invention.  Dennis  has  not 
only  got  his  new  boots,  but  has  sent  me  back  his  old  shoes." 


5toraErc  Brttfe*-'-  C*r«.. 
During  the  recent  snows  the  Waddell-F!ntz  storare  ba^- 
terv  cars  on  Second  aventie  received  lurh  prai<;e  for  the  ad- 
mirnble  manner  in  which  thev  performed  their  work. 
"VNIiilo  the  hor«e  car*:  required  \r\\\x  hor«e<5  and  ran  ^n 
double  time,  the  electric  cars  did  not  h«ve  the  lea<5t  diffictdtA- 
''m  their  trips. 
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Pormuls  for   Resistance  Coils. 


/ 


BY   GUSTAV   RENNERFELT. 

HE  formulae  given  below  may  be 
found  useful  for  determining  the  di- 
mensions of  a  bare  conductor  of  a 
certain  resistance,  carrying  a  certain 
current,  and  having  a  certain  propor- 
tion between  the  watts  expended  in 
the  conductor  and  its  surface. 

The  formulae  are  derived  in  the  fol- 
lowing manner: 
Let  R  ~-  Resistance  in  ohms. 
C  '-=■  Current  in  amperes. 


The  weight  of  the  conductor  is 


s  xy  =  s 


V- 


7tV 


c  R  yc 


rsJ 


To  make  the  formulae  (3),  (4)  and  (5)  more  convenient  to 
use,  some  of  the  cube  roots  may  be  arranged  in  a  table,  and 
the  formulae  rewritten  thus: 


X  —  aft  y'  eye 
y=<LlcRyC 

y  _ 

w=  s  a'  ft'  y  a  R  yc- 

where  the  values  of  the  constants  are 


(6) 

(7) 
(S) 


«^yj\ft-'^'-,y^yk. 


/—  Number  of  square  units  surface  for  each  watt  con-      y  is  thus  depending  on  the  material,  ft  depends  on  the  shape 


sumed  in  the  conductor. 
6"  =  Surface  of  conductor  (leaving  out  end  surfaces^. 
X  =  Area  of  cross-section  of  conductor. 
y  =  Length  of  conductor. 
W  :=  Weight  of  conductor. 

k  :=  Specific  resistance  of  material  in  conductor, 
s  =  Specific  gravity  of  material  in  conductor. 
Before  any  of  the  dimensions  can  be  determined  it  is  nec- 
essary to  know  the  shape  of  the  cross-section,  whether  it  is  a 
circle,  a  rectangle  or  some  other  figure.  For  any  figure  we 
have  the  relation  p  =  ni  Vx,  where  ^  denotes  perimeter  of 
the  figure,  op  the  area,  and  m  is  a  quantity  depending  on  the 
shape  of  the  figure.      For  instance,  for  a  square  m  =:^  4,  and 

for  a  circle  m  =  2  Vtt,  which,  by  the  way,  is  smaller  than 
for  any  other  figure. 

Knowing  the  shape  of  the  cross-section,  and  consequently 


of  the  cross-section,  and  a  on  the  ratio  between  surface  and 
watts.  Their  values  for  some  varving  conditions  are  given 
in  the  following  three  tables: 

Table  No.  i  is  figured  for  the  English  inch  as  unit,  and 
with  the  assumption  that  the  specific  resistance  varies  accord- 
ing to  the  formula:  k  =:k'  (1  -{-  a  /  -}- b  i*),  where  is  a 
temperature  in  degrees  C. ,  k  resistance  at  temperature/, 
and  k'  resistance  at  temperature  0°  C.  The  constants  k\ 
a  and  b  are  assumed  as  follows. 


a 

.00(M4 
.0048 
.0038 
.0038 


.000000152 
.000001 2G 
.00000120 
.00000126 


.60"  C.  =  140°  F. 


k'  -  a  b 

G-ennan    silver 0000090 

liou     OOOOOJO 

Aluminium    0000013 

Copn'^r    OOOOOOT 

The  figures  in  column  s  of  table  No.  i  mean  weight  in 
pounds  per  cubic  inch  of  the  material. 

Table  No.  2  gives  values  of  a  and  a}  for  values  ofy  vary- 
ing from  Yj  to  2'/,  square  units  per  watt. 

TABLE  NO.  I. 

100°  C.    =212°   F. . 


y 

German  silver 0210 

Iroa    0173 

Alumiulum    0117 

Copper    00030 


sq.   Ins.  per   watt 50 

—  waits  per  sq.  inch 2.00 

rr^.~'-'  a  03o 


y 

47.00 
57.83 
8'.. 50 
100.8 


r 

.00044  0 
.000290 
.000137 
.0U0C870 


y 


.0211 
.0181 
.0122 
.00970 


y 

47.37 
55.13 
82.0G 
lOIi.J 


r 


.150°  C.  •=  302' 

I 


.0004  40 
.000329 
.00014  9 
.0000953 


Y 

.0213 
.0191 
.0128 
.0102 


y 

47.02 
5".20 
78.34 
97.77 


a' 


.397 


TABLE  NO.  II. 
.07  .75  1.00 

1.50  1.33  1.00 

.703  .820  l.eO 

.582  .681  1.00 

TABLE  NO.   III. 


1.33 
.75 

1.211 

1.408 


1.50 
.07 

1.310 
1.717 


l.CO 
.00 

1.402 
1.900 


.000432 
.000803 
.0001  li3 
.000105 


2.00 
.50 

1.587 
2.520 


.300 

•j78 

.093 

.320 


2.50 
.40 

1.842 
8.393 


circle. 
..  .430 
..   .185 


Square. 
.397 
.138 


2:1 
.382 

.140 


3:1 
.301 
.130 


4  :l 
.342 

.117 


5:1 
.320 
.100 


Rectangular  sections.- 

0 :1  7  :l  8 :1 


.313 
.098 


.301 

.0908 


.291 

.0818 


9:1 

.282 

.0797 


10:1 

.274 

.0753 


.207 
.0714 


12:1 
.201 

.0681 


the  value  of  m,  we  can  write  the  equations: 
^  z=.  py  T=  J/  m  Vx  and 
S=/C'  R 
from  which  we  have 

y  m  S/x—fC'R  (\) 

We  also  know  the  resistance  of  the  conductor  to  be 

y 


R—<-k 

X 


(^) 


Equations  (\)  and  (2)  give  us  : 
Vx=/C^  k,  ox  X 


m  X 


s  /r  c^  k' 

We  have  thus  the  area  of  the  cross-section: 


X 


v 


eye 


(s) 


In  order  to  find^the  length_y,  we  can  put  in  equation   (i) 

k  y  -  V  k  V  ^  /^"    /J 

;c^=  —-,  which  gives  jK  m      _:£_  -.—  ff  K,    or 


Table  No .'3  gives  values  of  ft  and  ft-  for  some  different 
cross-sections,  circular,  square  and  rectangular,  with  differ- 
ent proportion  between  the  sides. 

It  is  evident  that  the  formulae  in  question  are  equally  ap- 
plicable if  there  are  several  conductors  of  the  same  size  ar- 
ranged in  parallel,  instead  of  a  single  conductor.  The  value 
of  m  will,  however,  in  su'-h  a  case  be  different,  and  conse- 
quently the  value  of  ft.  It  is  easily  seen  that  if  ihe  number 
of  conductors  in  parallel  is  n,  the  value  of  m  is  y/11  times  as 
great  as  the  value  of  m  for  a  single  conductor — cross-sections 
being  similar. 

If  there  are  n  conductors  in  parallel,  the  value  of  ft  as 

given  in  table  No.  3   must  therefore  be  multiplied  by  ^ /— 

V  n 


Rl 


R 


//"■ 


length  of  conducior  y  =  yy^  ^  ^  ^^       (4) 


and  fi'  ^- . 

As  the  cross-section  is  proportional  to  ft  and  the  weight 
to  ft-,  it  is  thus  seen  that,  for  instance,  the  using  of  two 
conductors  in  parallel  instead  of  one  will  for    the    same 
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heat  density  or  ratio  of  watts  to  surface  admit  of  the  cross- 
section  being  reduced  to  V-  =  .79,    and    the   weight   to 

V  ^         ^ 

Using  three  conductors  in  parallel  instead  of  a  single  one 
will  ior  the  same  heat  density  reduce  the  cross-section  to 
69  per  cent,  and  the  weight  to  48  per  cent. 

As  a  comparison  between  the  four  mentioned  metals  ma\ 
he  drawn  the  following  conclusions: 

A  coil  with  fi.xed  conditions  in  regard  to  resistance.' 
strength  of  current,  heat  density  and  shape  of  cross-section 

has  the  least  weight  if  made  of Aluminium 

lias  the  least  bidk  if  made  of Copper 

has  the  least  price  if  made  of Iron 

has  the  least  variation  in  resistance  if  made  of.  .  German  silver 

An  example  will  show  how  the  formulae  can  be  used. 
Suppose  a  coil  of  bare,  round,  pure  copper  is  required  to 
carry  350  amperes  and  to  offer  a  resistance  of  .000943  ohm 
at  100"  C.  If  the  working  conditions  are  such  that  loo'^ 
temperature  will  be  reached,  if  there  are  .60  watts  per  square 
inch  surface,  what  dimensions  should  be  given  to  the  coil? 

From  the  tables  are  found  the  constants  : 
n'=i.4'>2.    a'=i.f/)^i.   /^  ^  .430,  />'  =  .  1S5,  ;/ :^  .00976. 

I'-  =  .0000953.       =  102.  5,  .<;  =  .32. 

We  thus   have  cross-section  x  =  1.402  X  '^Z'^  X  •^oo'3953 
X  350  ^350  =  .U2  S(piare  inches,  length_y  =  1.402  X-430 

X  102.5  X  350  X  .000943  yjs^  =  143.7  inches. 

A  wire  12  feet  long  and  with  '/,,  inch  diameter  would 
thus  be  suitable.     The  weight  of  the  wire  is  6.53  pounds. 

If  other  metals  than  coj)per  were  used,  but  we  still  kept  a 
circular  cross-sectir)n  and  .60  watts  per  square  inch  surface, 
the  weights  would  be: 

ror  iron,  — r^-;— X  ^'-S?  =  '0.5  pounds. 

97.6  X  320  ^     ^-^  ^' 

tr      /•  I  21 1  X  306 

ror  (icrman  silver.  7-^-^/^ X  6.5^=  n.5  pounds. 

97.6  X  320 

I  2  2  X  9  3 
For  aluminium.  — - — -: — '—  X  ^.53  =  2.^7  pounds. 
97.^  X  320  ^     ^^         ^'  * 

The  aluminium  coil  would  thus  be  by  far  the  lightest  one. 

but  would,  however,  require  25  per  cent,  more  room  than 

the  copper  coil.     By  using  any  other  cross-section  than  the 

circle,  the  weight  and  dimensions  can,  of  coursej  be  reduced. 

If.  for  instance,  rectangular  section  were  used,  with  ratio  7:1 

between  sides,  the  weight  would  go  down  to  ^-  ,  or  al)ou1 
one  half. 

» 

The   ChkaKoninn  Outdone. 

In  speaking  of  the  large  German  search  light  on  the  Manu- 
factures P.uilding  at  the  World's  Fair,  a  native  of  Chicago 
stated  as  somclhiiig  won<lerful  that  he  had  seen  it  when  he 
was  in  Milwaukee,  to  which  the  attendant  replied:  "Dots 
notting:  I  seen  him  vcnr,  I  vo^  in  Xurcmberg,  in  Charm- 
e.inv." 


On  the  Design    of  Electromagnets    for  Specific    Duty 


Technical   Review   of  the  World's   Fair. 


Two  French  engineers,  Messrs.  Grille  and  Falconnct.  are 
about  to  publish  a  technical  review  of  the  World's  Fair,  which 
is  to  form  ten  to  twelve  volumes  in  8vo  and  several  addi- 
tional volumes,  comprising  4(X)  plates,  in  quarto.  It  will  be 
published  by  Bernard  e(  C'ic..  of  Fan's,  atid  is  to  be  com- 
pleted at  the  end  of  this  year  at  the  latest. 


;,/ 
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BY  C.\kV    1      HUTCHINSON. 

X  article  by  Mr.  E.  R.  CarichoflF  on  this 
subject  was  published  in  The  Electrical 
World  of  Jan.  2j.  Ihe  results  brought 
out  by  the  writer  are  valuable,  and,  I 
.  believe,  new.  The  article  is  perfectly 
clear,  when  properly  understood,  and 
deserves  the  commendation  it  received 
in  the  editorial  columns  of  the  paper. 

.Mr.  P.  Mathews,  however,  publishes 
an  article  in  the  last  number  of  The 
Electrical  World  which  plainly  shows  that  he  does  not  en- 
tirely understand  the  article,  and  it  seems  worth  while  to 
present  Mr.  Carichoff's  results  in  a  slightly  altered  form, 
that  may  be  more  easily  understood. 

His  problem  is:  Having  given  a  magnet  of  definite 
length  and  cross-section,  an  air  gap  of  given  length,  and  any 
constant  magnetomotive  force,  to  find  the  polar  area  giving 
the  maximum  force. 

Let  A,  Z.  o\.i,  oK"  and  3  represent  respectively  the  area, 
length,  inrluction,  magnetic  force  and  magnetomotive 
force  of  the  air  gap;  a,  I,  b.  h  and  /.  the  same  quantities 
for  the  iron.  X,  the  flux,  which  is  the  same  in  iron  and  air. 
since  no  leakage  is  assumed. 

The  curve  O  C D  is  the  characteristic  of  the  iron:  that  is 
to  say,  the  ordinates  are  flux,  -V=a6.  and  the  abscissae 
are  magnetomotive  force. /=///:  the  air  line  O  F  h  the 
same,  ordinates  being  iV=  A  ^  —A  ^,  and  abscissae,  c»C  Z; 
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O        ^      Magnetomotive  force  <-h  I  for  iron,  and  cH  L  for  air 
DESIGN    (T    KLRPTROMAr.NETS    FOR    SPECIFIC   DUTY 

therefore  the  tangent  of  the  angle  FOX—  —represents the 

permanence  of  the  gap.      The  tangent  of  the  angle  (tf)  that 
a  tangent  to  ctirve  OCD  makes  with  OX  is  represented  by 

dX        a  dh 

(if  I  dh  ' 

The  curve  Z:  C /?  in    Mr.  Carichoffs  paper    is    the   same 
curve,  reduced  to  unit    length  and   unit    area    of   iron;  the 

equivalent  gap  length  then  being  L'  =  -.. 

The  ordinates  of  his  curve  are  then  —  =  6.    and    the   ab- 
scissa-,   -O.  ==  h    th.nt  is    the    ordinary   S*  ^  curve   for  the 


iron;  the  ordinates  of  the  line  O  F  are  — 


.\"  A   cki 


.  and  the 
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L  A  I 

abscissae    cK"  — .      Then      tangent   a   =  — j  and  tan   ft  = 

db 
dJi 

In  what  follows  1  shall  refer  to  the  figure  above,  but  it  will 
readily  be  seen  that  everjthing  said  here  applies  to  Mr.  Cari- 
cliofif's  curves. 

Then  assuming  the  area  A  is  the  only  variable,  for  maxi- 
mum force  I  find 

Force  ^  P  ^  A  m>'  =  A  m'  (i) 

dP  .  ,..   d^ 

-\-  c^i^  =o  for  maximum 


a  db 
I  dh 


A 

7 


(15) 


.-=  2  A  M      ,  ^ 
dA  dA 


o  =  2  A  —r-  4-   cK 
dA 


(2) 


Total  M.  M.  F.  =  constant  =  (K  L  -{- h  /  (3) 

,     d&(.,     ,  dh 

o  z=z  L    — -  4-^1- 

dA  da 


dh 
~dA 


L    d^ 

T  ~dA 


db 
dA 


L  db  dZ\i  ,  ,  , 
—  —  — TT  from  (3) 
/     ah    dA  ^^' 


thereft^re 


and 


or 


dh    dh 
dJi  dA~  ~~ 

A  —  A  B<  ^a  b 

.   dM    ,     ^,  db 

^-dA  +  ^-'-d-A 


,   d^    .        db  \  •         , 

"^  VA  -^  ' 'd-A   -' ""'  ^^^  '''  ^'^ 


.     a  db  ,  •      n  > 

/-    ^-^  ^-  o,    (s)  in  (8). 


Idh 


a  db 


(4) 

(5) 

(6) 
(7)- 

(8) 

(9) 


A 


(10) 


/  dn 

^y  ~  L 
that  is, 

tan  ft  =  tan  a  {icf 

That  is,  for  maximum  force,  the  line  0  F  is  parallel  to  the 
tangent.  It  is  obvious  that  if  work  be  defined  as  "  force  and 
length  of  gap  "  the  same  condition  holds  for  maximum  work, 
the  area  being  the  variable. 

When  the  magnetizing  force  is  small  and  may  be  taken 
c<:;nstant,  then  (10)  means 

Reluctance  of  iron  :-::::  Reluctance  of  air  gap. 

Mr.  Mathews  has  clearly  misunderstood  Mr.  Carichofif's 
figures;  the  statement  at  the  end  of  his  article  that  the  re- 
luctances are  in  inverse  ratio  of  the  sections  is  not  a  conse- 
quence deducible  from  Mr.  Carichoff's  article;  moreover,  it 
is  wrong. 

Mr.  Mathews  works  out  correctly  the  other  problem  of  the 
best  length  for  the  gap,  with  constant  area,  to  give  maximum 
work,  work  being  defined  as  above.  The  result  is,  as  one 
would  expect,  that  the  reluctances  ('for  constant  //j  of  the 
two  parts  should  be  equal.  He  works  it  out  only  in  the  case 
of  constant  permeability.  For  the  general  case  the  deduc- 
tion is  as  follows: 

The  eqviations  are — 

X  „r  A  c^H  -  L  (II) 

dX  ,  .    dSH' 

--  ..  o         .  A  I.  .«  ^,- 

F  ^/  ^  --  .-K"  L  -^  h  I 
dh  dh    ^  dh 

~dL  ^/r  *  'dL 

Diliferentiate  (13);  substitute  from  this  and  from  (14")  in 
(12)  the  result  is 


-f  A  ?H-' 


(12) 

(13) 

(14) 


and  for  constant  ^  this  is, 

Reluctance  of  iron.—  Reluctance  of  air  gap, 
as  Mr.  Mathews  finds. 

There  is,  of  course,  no  condition  for  maximum  force  when 
the  gap  length  is  the  variable. 

These  results  are  similar  to  the  ccjnditions  for  maximum 
work  of  a  battery,  anrl,  like  them,  are  independent  of  the 
magnetomotive  force;  they  apply  to  all  values  of  the  mag- 
netomotive force,  rhis  is  the  meaning  of  the  locus  cunc 
in  Mr.  CarichofT's  article. 


Cost   of  Operating   a   Hunicipal    Plant. 


The  city  authorities  of  Topeka,  Kan.,  have  issued  a  finan- 
cial account  of  the  municipal  electric  street  lighting  plant 
from  its  institution  in  November,  1889,  to  December,  1892, 
from  which  we  abstract  the  following: 

The  plant  consists  of  a  lot  and  building  by  a  railroad 
switch.  There  are  three  boilers  and  three  engines  (worked 
to  235  h.  p.);  six  Jenney  (Indianapolis)  arc  dynamos  of  30 
lamp  capacity  each;  six  circuits,  with  24  72-100  miles  of  pole 
line  and  33  5-10  miles  of  wire,  supported  on  943  30-foot 
poles.  The  lamps  are  suspended  between  40-foot  poles  at 
the  centre  of  each  intersection  on  the  principal  streets,  and  at 
each  alternate  intersection  on  the  residence  streets.  The 
greater  portion  of  the  lamps  are  1,100  feet  apart  one  way 
and  800  feet  the  other,  making  in  all  184  lamps,  rated  at 
2,000  c.  p.  A  test  of  sc^enteen  lamps  showed  an  average 
voltage  of  2315-100  and  a  current  of  19  amperes,  or 
43985-100  watts,  equivalent  to  1,953  nominal  candle  power. 
The  cost  of  the  lot  and  building  was  $8,559.33;  of  the  plant, 
poles  and  wires,  $46,888.65,  making  a  total  cost  of  $55447.98. 

The  average  cost  of  each  arc  light  during  the  time  that 
the  plant  has  been  in  operation  has  been  $93  per  year,  or 
$7.75  per  month,  or  $3.86  per  100  hours,  divided  as  follows: 

Per  centum. 

Fuel    (at   $2.75   per   ton) 25.67 

Carbons    5. 51 

Globes 43 

Oil   and  waste • 118 

Repairs ^.93 

Insurance   and    telephone 2.45 

Superintendence    and    labor 36.40 

Interest   at   6  per   cent 19.4.? 

100.00 


The   Azores  Cable. 


The  following  letter,  written  by  a  cable  man  in  the  Azores 
and  published  in  the  London  "  Electrician,"  is  rather  amus- 
ing: "  The  people  at  Pico  said  that  the  cable  was  the  cause 
of  the  cyclone,  but  as  it  saved  them  from  starving,  by  bring- 
ing: the  milho  at  once,  thev  don't  consider  it  such  witchcraft 
as  they  did  at  first.  It  is  a  fact,  though,  that  the  fishermen 
have  said  that  the  'talking'  in  the  cables  has  frightened  the 
fish  a\\a\!  People  in  Pico  would  not  have  the  land  line  in- 
sulators on  their  houses  because  of  this  same  'talking.'  I 
have  been  told  that  if  I  had  been  here  a  quarter  of  a  centur}- 
oarlier  I  should  haAC  stood  a  chance  of  being  burnt,  and 
should  have  figurerl  in  the  annals  rf  electricit}-  as  a  mart\T 
to  the  science." 


Effects  of  Temperature  on  the  Breaking  Strain   0?  nefals. 

Prof.  Dewar,  in  his  recent  lecture  on  "  The  Scientific  Uses 
of  Liquid  Air,"  showed  that  the  breaking  strain  of  metals  at 
180^^  C.  below  zero  was  greatly  increased:  in  the  case  of  iron 
nnd  German  silver  't  >va=5  nearly  doubled:  in  certain  metals 
an  equallv  rcmarlcable  increase  f)ccurs  in  the  percentage  of 
elongation  before  rupture. 
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Rope   Driving IX. 


BV  J.   J.   FLATHER. 

^         rw-^  ^^       HE  ropes  most  commonly  found   in 
" .-^^tf^ri^Ciir^i^  "        use  are  from  5-8  inch  to  i  3-4  inches 

in  diameter,  although  other  sizes  are 
fref]uently  employed;  in  one  case, 
cited  by  Mr.  T,  S.  Miller,*  a  rope  no 
larger  than  5-16  inch  diameter  is  used 
very  satisfactorily  to  transmit  20  h.  p. 
The  largest  rope  in  use  for  this 
purpose,  as  far  as  the  writer  is  aware, 
is  3  1-2  inches  in  diameter;  it  is  of 
cotton  (Lambeth),  and  is  used  to 
drive  the  cable  drums  in  the  Wash- 
ington street  power  station  of  the  North  Chicago  Street  Rail- 
way Company. 

In  England  and  Germany  ropes  smaller  than  i  inch  in 
diameter  are  seldom  employed;  in  ordinary  cases  the  sizes 
most  frequently  adopted  vary  from  1  1-2  to  21-2  inches  in 
diameter. 

With  a  given  velocity  the  weight  of  rope  required  for 
transmitting  a  given  horse  power  will  be  the  same,  irrespect- 
ive of  the  diameter  of  rope;  the  smaller  rope  will  require 
more  parts,  but  the  weight  will  be  the  same.  As  we  have 
stated,  many  engineers  prefer  to  use  a  greater  number  of 
ropes  over  wide-faced  pulleys,  but  in  order  to  reduce  the 
expense  incident  to  a  large  number  of  grooves  in  the  pul- 
leys a  closer  margin  is  allowed  on  the  smaller  ropes,  and 
in  consequence  the  normal  working  strain  on  each  rope  is 
usually  increased  far  in  excess  of  that  which  would  be 
necessary  if  the  same  weight  of  rope  were  emploved  as  for 
the  larger  diameter.  As  a  result  orf  this,  the  small  ropes  are 
rapidly  worn  out  and  frequent  renewals  are  necessary-. 

We  are  aware  that  small  ropes  are  advocated  and  installed 
by  many  engineers,  but  we  believe  this  to  be  wrong  both  in 
principle  and  practice.  In  rope  driving  the  first  cost  and 
erection  of  small  driving  pulleys  mav  influence  a  designer 
to  use  small  ropes,  but  as  ropes  are  sold  by  the  pound,  and  as 
the  weight  necessary  to  transmit  a  given  power  should  be 
the  same,  irrespective  of  the  diameter,  it  is  evident  that  the 
first  cost  of  the  rope  itself  will  be  the  same,  whether  large  or 
small  ropes  arc  employed.  Moreover,  if  the  pullev  is  suita- 
bly pronortioned  to  the  size  of  rope  in  each  case,  the  smaller 
rope  will  last  only  about  one-third  as  long  as  a  rope  twice  its 
size,  under  similar  condifion<;. 

The  wear  of  a  rope  is  both  internal  and  external;  as  we 
have  previou«;1y  noted,  the  internal  wear  is  due  to  the  bend- 
ing of  the  fibres  and  their  sliding  upon  one  another,  which 
produces  a  grinding  action,  very  much  increased  when  the 
•itrnnds  are  not  Inbrirntrd  or  when  a  hard  fvvist  is  given  to 
the  rope,  thus  preventing  bv  the  greater  compression  of  the 
fibres  tipon  one  another  that  freedom  of  action  which  is  sf> 
rssetitial  to  the  life  of  the  rone.  It  is  evident  that  a  similar 
comoression  of  the  fibres  will  occur  when  a  rope  under  ten- 
sion is  wrapped  around  a  pullev;  the  greater  this  ten<;i'Mi  the 
rrr.ntrr  also  will  be  the  compression  and  distortion  of  the 
fibres. 

The  external  wear  is  due  to  the  contact  het\veen  the  rope 
and  the  sides  of  the  groove  in  which  it  nms.  and  is  creatlv 
increased  when  slip  occurs;  rotighness  in  the  eroove  also  in- 
creases the  wear,  and  for  this  reason  the  rim  shotdd  be 
turned  smooth  and  polished,  as  the  .-»uter  fibres,  rubbing 
on  a  rough-ttimed  or  cast  surface,  will  craduallv  break,  fibre 
bv  fibre^  and  thtis  give  the  rope  a  short  life 

Contact  between  difTerent  ropes,  or  between  a  rc>pe  and 

some  obstructing  sTuface.  stich  as  a  partition  wall.  po«;t.  or 

floor  beatn.  is  frrquentiv  ihr  cause  of  a  larce  nortion  of  t^p 

external  wear  of  a  rope:  this  mav  he  due  to  faultv  constnic- 

rPr«n».  A.  i^  M.  B..  1»1. 


tion  or  erection;  pulleys  designed  with  too  small  a  pitch  be- 
tween the  grooves,  or  running  out  of  true,  causing  die  ropes 
to  vibrate  and  flop;  or,  as  in  outside  work,  a  swaying,  pro- 
ducing contact,  may  be  set  up  in  the  ropes,  due  to  the  ac- 
tion of  the  wind. 

With  the  same  total  stress  in  a  rope,  it  may  be  assumed 
that  die  wear,  both  internal  and  external,  increases  direcdy 
with  the  number  of  flexures,  the  slip,  and  the  surface  in  con- 
tact; and  also  that  a  reverse  bending  is  more  injurious  to  the 
rope  than  single  bends  in  a  constant  direcdon.  I-'or  a  given 
speed  the  number  of  flexures  and  the  actual  surface  in  con- 
tact with  die  pulleys  will  decrease  as  the  distance  between 
centres  increases,  and  hence  the  wear  will  szry  inversely  with 
the  distance  between  centres  of  pulleys,  but  it  must  be  noted 
that  with  imperfect  construction  an  increased  distance  be- 
tween shafts  will  favor  swaying  and  rubbing  of  the  ropes 
against  each  odier  and  the  edges  of  the  grooves. 

The  number  of  flexures  and  the  surface  in  contact  will 
evidendy  increase  directly  as  the  velocity,  and  therefore  the 
wear  may  be  assumed  to  var>-  directly  as  the  velocity  of  the 
rope.  If  we  assume  that  two  i  1-4-inch  ropes  are  necessar}- 
to  transmit  a  given  horse  power,  it  will  require  eight  5-8-inch 
ropes  to  transmit  the  same  power  at  the  same  speed  and  ten- 
sion per  square  inch  of  section.  If  suitable  pulleys  are  used 
in  each  case,  the  wear  will  be  considerably  greater  with  die 
smaller  ropes.  For  the  total  external  surface  of  the  eight  ropes 
in  contact  with  the  pulley  each  revolution  is  twice  as  great 
as  that  obtained  with  the  i  1-4-inch  rope;  moreover,  the  dis- 
tance between  centres  of  shafts  will  generally  be  considerably 
less  with  the  smaller  ropes,  and  as  the  number  of  revolutions 
of  the  smaller  pulleys  should  be  more  than  twice  as  great 
for  the  same  speed  of  rope  (since  the  pulleys  are  less  than 
half  the  size  of  those  used  for  the  larger  rope),  the  number 
of  flexures  and  the  wear  of  the  rope  on  the  pulleys  will  be 
greater  with  the  5-8-inch  rope — for  not  only  is  each  rope 
bent  more  than  twice  as  many  times  per  minute,  thus  pro- 
ducing eight  times  the  bending  in  the  smaller  ropes,  but,  as 
the  slip  is  independent  of  the  diameter  of  the  rope,  it  will 
be  evident  for  the  same  proportional  stress  and  arc  of  con- 
tact that  the  slip  will  be  four  times  greater  in  die  case  of  the 
smaller  ropes,  even  if  we  neglect  the  differential  driving  effect 
which  may  be  assumed  to  increase  with  the  number  of  ropes. 

Thus,  it  will  be  seen  that  under  similar  conditions  and  pro- 
portional stress,  we  should  expect  the  smaller  rope  to  wear 
out  more  than  twice  as  fast  as  one  double  its  size;  and  when 
the  stress  is  proportionally  greater  in  the  smaller  rope,  as  we 
ordinarily  find  it,  the  wear  will  be  still  greater. 

These  conclusions  arc  borne  cut  in  practice,  for  in  trans- 
missions using  small  ropes  3-4  inch  in  diameter  and  under 
the  life  of  the  rope  is  usually  only  from  six  to  twelve  months; 
in  many  cases  such  ropes  will  last  only  three  months,  al- 
though others  have  been  in  active  use  for  periods  varying 
from  one  to  two  years. 

On  the  other  hand,  the  larger  sized  ropes,  one  inch  to  two 
inches  in  <limeter,  will  last  from  two  to  six  years,  and 
under  f.avorable  conditions  large  ropes  have  lasted  eight  and 
even  ten  years. 

From  an  investigation  of  numemus  examples  of  rope 
driving  under  a  variety  of  existing  conditions,  the  writer  is 
led  to  believe  that  ropes  less  than  3-4-inch  diameter  should 
not  be  used  if  it  is  at  all  practicable  to  employ  the  larger 
siz^s.  and  that  ropes  one  inch  in  diameter  and  over  are  to  be 
pr<^f«rred  where  it  is  possible  to  use  the  larger  pulleys 
which  are  necessar>'  for  such  ropes. 

^Vith  Urger  ropes  the  wear  is  not  only  much  less.  hut. 
where  the  usual  multiple  wrap  system  is  used,  when  a  number 
of  yams  give  way  the  rope  does  not  part  at  once  if  sub- 
jected to  a  greater  or  stidden  tension,  but  may  nm  until  a 
convenient  opportimit>'  ofTers  to  shut  down:  whereas,  with 
the  Sereall  rope,  having  a  gToftt«er  ntmiber  of  wraps,  ^vbe«  a 
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strand  or  a  number  of  yarns  give  way,  any  increased  stress 
due  to  imperfections  in  the  system  is  liable  to  still  further 
rupture  the  yarns  in  the  weaker  rope,  and  a  sudden  break 
or  pulling  out  occurs, 

Besides  the  greater  life  of  the  rope,  and  consequent  less 
cost,  the  saving  of  time  on  account  of  fewer  breakdowns  and 
stoppages  is  a  factor  worth  considering;  and  although  this 
feature  does  not  cut  as  much  of  a  figure  with  rop«  driving 
as  it  does  with  factory  belting,  yet  it  is  of  such  importance 
tliat  many  men  would  rather  use  some  other  form  of  trans- 
mission than  suffer  the  annoyance  incident  to  resplicing  a 
broken  rope  every  few  months.  While  the  time  lost  in  re- 
pairing the  rope  or  in  laying  down  a  new  one  may  not  be 
great  in  itself,  the  stoppage  of  a  departanent  in  a  busy  sea- 
son may  prove  to  be  a  serious  loss.  Where  foundries  and 
isolated  shops  have  been  driven  by  small  ropes,  this  has 
happened  so  frequently  that  the  ropes  have  beeen  taken  out 
and  replaced  with  shafting,  or  other  more  expensive  method 
of  transmission. 

In  order  to  avoid  any  serious  loss  of  time  or  inconvenience 
due  to  a  sudden  rupture  two  independent  ropes  should 
be  used,  each  having  its  own  tension  sheave  and  weight. 
This  does  not  involve  any  more  wraps  than  would  otherwise 
be  used  for  a  single  wind,  for  the  normal  working  stress  is 
in  any  case  so  much  less  than  the  actual  strength  that  for  a 
temporary  run  of  a  few  hours,  or  even  days,  one  rope  could 
readily  carry  double  its  working  load,  in  case  the  other 
should  give  out.  When  two  independent  ropes  are  thus 
used  they  may  be  wound  separately,  each  wrap  occupying 
successive  grooves  on  the  pulleys;  or,  which  is  more  fre- 
quently the  case,  the  ropes  may  be  wound  in  parallel,  thus 
bringing  each  rope  in  alternate  grooves;  in  either  case  it  is 
preferable  to  use  an  independent  tightener,  although  a 
single-tension  carriage,  provided  with  two  sheaves,  may  be 
used,  but  with  this  latter,  owing  to  local  causes  and  the  diffi- 
culty of  splicing  both  ropes  of  an  equal  length,  the  load  is 
not  as  well  distributed  between  the  two  ropes. 

In  subsequent  considerations  of  the  driving  power  of  ropes, 
the  relation  between  the  ultimate  strength,  weight  per  foot  of 
length,  normal  working  strain,  and  the  diameter  of  rope 
will  be  represented  by  the  following  equations,  which  have 
been  determined  for  manilla  transmission  rope: 

Let  d  =  diameter  of  rope  in  inches. 

IV  =  weight  of  rope  in  pounds  per  foot, 
^j  =  breaking  strain. 
/  =  normal  working  strain, 
jc  =  an  empirical  coefficient. 
Then  zt;  =  0.3216  c?*. 
^1  =  100  c?'  X. 
/*  =  200  (P  =1  b. 
X  =81  —  ()  d. 

In  determining  the  horse  power  which  a  rope  will  trans- 
mit under  given  conditions  the  centrifugal  force  due  to  the 
velocity  and  weight  of  rope  is  an  important  factor  and  its 
influence  should  be  considered  in  all  cases,  for  at  high  ve- 
locities this  force  diminishes  the  pressure  exerted  between  the 
rope  and  the  circumference  of  the  pulley,  thus  reducing  the 
friction  between  rope  and  pulley.  When,  therefore,  a  rope 
has  to  transmit  a  given  force,  P,  it  must  be  subjected  to  a 
greater  tension  the  greater  the  centrifugal  force,  I\.  At  a 
speed  of  about  90  feet  per  second  the  centrifugal  force  in- 
creases faster  than  the  power  from  increased  velocity  of  the 
rope,  and  at  140  feet  per  second  this  force  equals  the  as- 
sumed allowable  back  tension  in  the  rope;  and  since  the 

*On  account  of  the  relatively  great  difference  between  ,9i 
and  t,  it  is  not  thought  advisable  to  consider  the  increase  in 
strength  of  the  smaller  ropes,  as  in  any  case  the  difference  would 
be  very  slight,  and,  moreover,  it  must  be  noted  that  t  Is  the 
normal  estimated  strain,  and  may  vary  considerably  from  the 
actual  strain. 


transmitting  force  is  equal  to  the  difference  in  tension  in  the 
two  parts  of  the  rope,  it  will  be  seen  that  no  power  will  be 
transmitted  at  this  speed  unless  the  assumed  allowable  ten- 
sion be  exceeded. 

It  is  evident  that  for  a  given  total  tension  the  less  back 
tension  required  to  prevent  tl'.c  slip  of  the  rope  on  the  pulley 
the  greater  will  be  the  power  transmitted  at  a  given  speed. 

The  determination  of  this  back  tension  is,  however,  at- 
tended with  a  degree  of  uncertainty,  as  there  are  no  con- 
clusive experiments  which  give  reliable  data  for  its  calcula- 
tion; the  coefficient  of  friction,  ^,  as  stated  by  various  au- 
thorities, varying  all  the  way  from  0.075  ^P  ^^  0.88. 

Reuleaux  quotes  the  experiments  of  Leloutre  and  others 
as  indicating  a  value  of  0.075  for  cylindrical  pulleys  with  new- 
hemp  rope,  o.c88  for  semi-circular  grooves  and  0.15  for  a 
wedge  groove  of  60°. 

Experiments  by  the  Messrs.  Pearce  Brothers,  ol  Dundee, 
give  a  value  of  ^  equal  to  0.57  to  0.88  fur  ropes  on  un- 
greased  pulleys,  and  ^  =  o.  38  to  0.41  when  the  pulleys  are 
greased, 

Unwin  states  that  the  coefficient  of  friction  for  ropes  on  a 
flat  metal  pulley  is  equal  to  0.28,  from  which  the  actual  co- 
efficient for  a  grooved  pulley  is  obtained  by  multiplying  0.28 
by  the  cosec.  of  half  the  angle  of  the  groove.  For  an 
angle  of  45°  this  would  give  ^  =  0.72.  These  latter  values 
are  probably  very  much  higher  than  is  ordinarily  found  in 
actual  practice  with  well  lubri(jated  ropes  and  moderate 
slip.  From  a  consideration  of  various  experiments  and  the 
conditions  under  which  thsy  were  carried  out,  it  would  ap- 
pear that  for  ropes  which  are  partly  worn  and  sufficiently 
greased  to  wear  well  with  a  low  percentage  of  slip  a  value  of 
0.12  for  a  flat-surfaced,  smooth-metal  pulley  will  approach 
very  closely  to  those  conditions  which  obtain  in  average 
practice,  from  which  the  following  working  coefficients  are 
obtained : 

For  a  groove  of  30"^  this  would  give 


4> 


0.12  cosec   - —  =  .46. 
2 


For  a  groove  of  45°  this  would  give 


^ 


4^ 

12  cosec ==. ^i. 

'  2  ^ 


For  a  groove  of  60°  this  would  give 

^    ■  60° 

<P  =  ,  12  cosec =.  24- 

2 

Besides  varying  with  the  angle  of  groove,  as  shown,  the 
coefficient  of  friction  is  affected  by  the  condition  of  the  rope, 
and  for  dry  ropes  ^  may  be  taken  somewhat  greater  than 
the  above  value:  <?'  will  also  be  increased  with  an  increased 
percentage  of  slip. 

If  the  arc  of  contact  on  smaller  pulley,  the  coefficient  of 
friction  between  rope  and  sheave  and  the  total  tension  in  tlie 
rope  be  known,  the  tension  on  slack  side  of  the  pulley,  and 
hence  the  horse  power  transmitted,  can  be  readily  deter- 
mined from  the  following  considerations:* 

Assuming,  as  before,  that  the  driving  force,  P,  is  equal  to 
the  difference  in  tension  T^  on  the  driving  side  of  the  rope 
and  T^  on  the  driven  side,  and  noting  that  the  driving  force 
must  equal  the  friction  /'between   the  surfaces,  we  obtain 


T. 


T,  =  P  =  F. 


The  friction,  F,  depends  upon  the  arc  of  contact  a  between 
the  rope  and  its  sheave,  the  coefficient  of  friction  ^  and 
upon  the  centrifugal  force  F^,  set  up  in  the  rope,  due  to  its 
velocity  and  weight;  it  is,  however,  independent  of  the  di- 
ameter of  pulley.  To  determine  the  values  of  F,  T^  and 
Zj,  it  will  be  necessary  to  assume  a  given  tension  in  th**. 
rope;  also  its  speed  and  weight,  coefficient  of  friction  and 
arc  of  contact. 


•Weisbach,   volume  III.,  page  254.      See  also  Reuleaux. 
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Let  /=  friction  between  element  of  rope  and  pulley. 
^r  =  acceleration  due  to  gravity  =  32.  i6. 
p  =  normal  pressure  on  pulley. 
/  =  allowable  working  tension  =  zoo  d*  pounds. 
V  =  velocity  of  rope  in  feet  per  second. 
w  =  weight    of    rope    per   unit    length    and  area    = 
0.3216  (P  pounds  per  foot. 

z  =  abbreviation  for . 

A  =  area  of  cross-section  of  rope. 

F,=  centrifugal  force. 

P  =  driving  force  =  T^  —  7',. 

R  =  radius  of  pulley, 

/'=  tension  in  rope  at  any  point. 

/',  =  tension  in  rope  on  tight  side. 

T,  =  tension  in  rope  on  slack  side. 

a  =  least  arc  of  contact  between  rope   and   pulley — 

circular  measure. 
<P  =  coetVicient  of  friction. 
If  in  Fig.  29  7' is  the  tension  in  the  rope    at  any  point.  D. 


d!.  - 


FIG.     ■l<i. 

then  tht-'  iL-nMun  in  the  point  E,  whose  distance  from  D  is 
d  s,  will  be  /'-j-  dT.  Assuming  /  to  represent  the  friction 
on  the  element  I)  I'J,  we  shall  have  /  =  dT  when  the 
several  forces  are  in  equilil»rium.  Since  the  friction  is  de- 
pendent iipcin  the  normal  pressure  ft  exerte<l  by  the  element 
upon  the  fin)  of  the  pulley,  and  since  this  normal  pressure 
is  iliminishetl  by  the  centrifiigal  force  due  to  the  weight  and 
velocity  of  the  element,  we  shall  ha\c"f//'  =  ^  (ft  --  /*„). 

Now  /»  is  the  resultant  of  the  two  forces    /and  /'   -|-  d'/'. 
hence 

^=/sm —    -f- (7  -frf/ )  sm —  , 
*  2 

wliich  may  be  .isHumed  e«|ual  to  /'dm    on    account    of    the 

smallness  of  dit  and  dT. 

The  centrifugal  force  of  the  elentent  of  tlu-  rope  is 

F^  =  u-  A      /j—  ds  =7t>  —     - —  ds  : 
A'  A'  /     A'  A' 

and  siiKH-  ds         A*  dtr,  we  ha\  «• 

T        ;•*  /*     ;•* 

/*==  ft;--  -- —  R  da  =  IV —   —da; 
f      ^  K  t     g 

substituting  these  values  of  p  and  ^,  in  dT  =■  <P  (p  —  f\), 
wc  obtain 

dr==*  <PlTda  —    ;/;  —    —   da\ 

w   r' 
For  convenience  let  s  ^=:  --,  then 


dT 
Intcgratinj;. 


</■    /  (1  -    5)  da,    or 


dT 
T 


*  (I      -  9)  da. 


I  =3    /        i/>  ( I  —  «)   ,/a, 

•7.  ''o 


T 


S)  n. 


'J. 


hence 

7;  0  a  {\  —  3)        _  r     <P  a  (i  —  3)- 

Y=  ^  or  7;  =  7;  ^f 

in  which  f  is  the  base  of  the  hvp.  log.  =  2.7183,    therefore, 

r.  =  /^=y;[.^''^'-")]-7-.= 


A 


b 


<P  a  {1  —  .=  ) 


-.] 


If  we  assume  — i  _^  r,  there  is  obtained 


7: 


r-i  7;  -  7, 


7\ 


1  hese   ratios,  r  and 


Keuleaux    calls  the    friction 


r  —  I 
modulus  and  the  stress  modulus  respectively. 

As  the  common  logarithm  of  i  is  0.43430,  the  value  of  r 
may  be  more  readily  obtained  from  common  log.  r  = 
0.4343  ^  a  (i  —  z)\  if  the  arc  of  contact  is  given  in  de- 
grees, a  -=  0.0175  <*°'  which  gives  the  common  log,  r  =: 
04343  X-O'75  «"  ^  (J  —  -)  —  0.007578  0a°  (1  —  s).  Ab 
the  weight  of  a  manilla  rope  one  foot  long  =0.32  c/*  pounds, 
the  value  of  z  for  varying  speeds  can  be  determijied  from 

wi^        o.oi  d*  v* 

if  now  we    assume    a    constant   working   stress  /  =  200  d^ 
pounds,  then 

£  — ;—  ^^  0.00005  XT. 

200  d*  •' 

(.To  be  continued.^ 


Patent   Office    Abuse:». 


The  Patent  Commissioner  recently  said  that  the  public 
has  a  very  slight  appreciation  of  the  number  of  attempts  that 
are  made  to  get  patents  not  based  on  valuable  inventions, 
but  which  offset  under  cover  of  a  slight  change  a  meritorious 
invention  made  by  another  and  already  patented.  It  is  tlie 
constant  experience  of  the  office  that  when  a  really  valuable 
invention  is  made  and  the  patent  therefor  issued  and  pub- 
lished, a  score  of  applicants  will  come  in  for  patents  on  trivial 
and  inimeritorious  details  with  the  j)urpose  of  meeting  the 
true  invention  with  another  patent  on  substantially  the  same 
thing. 

Commenting  on  the  same  subject,  a  patent  attorney  said 
that  a  patent  was  granted  some  time  ago  for  a  paper  band 
to  seciire  a  package  of  money,  ha\  ing  the  amount  of  the  con- 
tents printed  on  it  in  different  directions,  so  that  the  amount 
might  be  ica«l,  no  matter  in  which  position  the  package  waj> 
held.  This  patent  was  sought  to  be  withdrawn  by  the 
Connnissioncr  of  Patents.  "The  majority  of  the  examiners 
are  only  fairly  liberal,  and  some  are  not  liberal  enough,  and 
the  result  of  such  instructions  as  have  been  given 
them  by  the  Commissioner  has  been,  and  will  be,  till 
modified,  to  cause  the  least  liberal  examiners  to  be  less  so, 
and  those  who  have  pursued  a  fair  and  just  course,  too, 
feel  that  they  must  submit  their  ju<lgmcnt  to  the  views  they 
understand  the  Connnissioncr  as  holding.  That  there  shall 
be  a  modification  of  the  order  that  has  been  given  to  the  ex 
amincrs  there  can  he  no  doubt,  and  the  sooner  it  is  made  the 
better,  for  no  inventor  can  now  know  what  ground  he  has  to 
stand  on." 


hyp.  logarithm 


Berlin«Cologne  Telephone  Trunk  NN'irc. 
.According  to  the  London  "  Electrician "  the  telephone 
trunk  wire  between  Berlin  and  Cologne  f^oo  miles)  is  now 
open  to  the  public.  Three  mimitcs'  conversation  cost«  f«ne 
mark  ^24  ccnts\  I'rgent  messages,  which  are  to  take  prece- 
dence of  ordinary  ones,  are  charged  for  at  treble  rates. 
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COMPILED  FROM  THE 
PRINCIPAL,  POREION 

ELECTHO-PHYSICS. 

Relation  of  Eiearoslalic  Capacity  and  die  Coejficieni  oj  i>el/- 
hiduction. — ^^"Electricite,""  Jan.  25,  reports  an  Academy 
paper  by  Mr.  Potier,  in  which  he  demonstrates  a  theorem, 
tne  conclusion  of  winch  is  that  the  electrostatic  capacity  and 
the  coelftcient  ot  self-induction  are  inverse  functions,  or,  in 
other  words,  in  absolute  units  their  product  is  equal  to  unity 
in  a  conducting  system  in  which  one  part  envelops  the  other 
and  which  constitutes  a  complete  circuit. 

Electrical  Heating  in  Physical  Researches,  —  The  Loud. 
"  Elec.  Rev.,"  Keb.  2,  in  calling  attention  to  Prof.  Nichols' 
recommendation  to  adopt  electric  heating  for  obtaining 
steady  temperatures,  suggests  that  there  is  nothing  better 
than  an  incandescent  lamp  for  this  purpose,  it  being  much 
better  than  a  wire;  it  also  suggests  that  hot,  thin  filaments 
may  come  into  use  for  obtaining  spectra,  in  which  case  no 
slit  would  be  required  and  great  brilliancy  ought  to  be  ob- 
tained. 

Oscillographic  Methods. — In  "La  Lum.  Elec. ,"  Jan.  27, 
Mr.  BJondel  refers  to  a  recent  paper  by  Prof.  Nichols  on 
■'  Phenomena  of  the  Time-Infinitesimal "  (an  abstract  of 
which  is  pubHshed  in  the  London  "  Electrician,"  Jan.  5),  and 
states  that  the  oscillograph  was  described  and  invented  by 
him,  Blondel,  a  year  ago;  he  gives  a  short  description  and 
adds  a  few  new  details. 

Luminous  Discharges  in  Electrodeless  Tubes. — The  Loud. 
*'  Elec.  Rev.,"  Feb.  2,  calls  attention  to  a  Physical  Society 
paper  by  Mr.  Rimington  in  the  October  number  of  the 
"  Proceedings,"  in  which  he  treats  the  subject  mathematically 
and  experimentally,  arriving  at  the  same  conclusions  that 
he  did  a  year  ago. 

Effects  0/  Light  on  the  Electrical  Discharge. — The  Loud. 
■'  Elec,"  Feb.  2,  reprints  from  "  Nature "  a  short  but  ap- 
parently complete  summary  of  the  work  done  in  this  direc- 
tion. 

A  Fundamental  Error  in  Laplace's  Formula. — The  "Elek. 
Anz.,"  Jan.  21,  contains  an  article  by  Mr.  Schwartze,  in  which 
he  describes  what  he  believes  to  be  an  error.  Among  other 
things  he  calls  attention  to  the  confusion  caused  by  the  so- 
called  electrostatic  and  electromagnetic  systems  of  absolute 
units;  he  states  that  a  definite  proof  of  the  correctness  of 
Laplace's  formula  is  needed;  magnetism  and  electricity,  he 
claims,  depend  on  surface  actions;  the  former  represents  the 
statics  and  the  latter  the  dynamics  of  the  "  gravimotoric  " 
field  of  force;  Laplace's  error  is  claimed  to  lie  in  the  fact 
thathe  defines  the  conception  of  force  by  J/Z  7'— ^  without 
considering  the  true  nature  of  the  force;  but  this  formula, 
however,  he  claims  is  wrong,  as  it  contains  the  factor  acceler- 
ation; it  is  also  wrong,  as  Biot  and  Savart  have  shown  ex- 
perimentally that  the  surface  action  between  the  magnet  pole 
and  a  conductor  of  electricity  is  proportional  simply  to  the 
first  power  of  the  distance;  in  conclusion,  he  adds  that  the 
correct  formula  leads  to  the  same  results  as  the  incorrect 
Laplace  formula,  and  that  the  use  of  the  latter  is  therefore 
not  incorrect;  the  difTerence  lies  in  the  more  simple  ex- 
dression  for  current,  namely  ML  T—\ 

Force  and  Work. — The  "Elek.    Anz.,"    Jan.    28,    contains 
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ail  article  by  x\ir.  Schwartze  on  this  subject,  in  which  he  dis- 
cusses the  coefficient  k  in  the  formulas  of  Coulomb  and 
Laplace. 

Electromotive  L'orces  0/  Polarization. — An  article  from 
■■  Zeit.  Phys.  Chem.,"  by  'Sir.  Leblanc,  is  abstracted  briefly 
in  the  Lond.  "  Elec.  Eng.,"  Feb.  2. 

Electromotive  Forces  0/  Insoluble  and  Complex  Salts. — Ihe 
Lond.  ■'  Elec.  Eng.,"  Feb.  2,  abstracts  briefly  from  the  "  Zeit. 
Phys.  Chem."  an  article  by  Mr.  Zengelis  on  this  subject. 

Dieleclric  Conslants  0/  Biaxial  Crystals. — Mr.  Borel's 
article  on  this  subject  is  concluded  in  "  La  Lum.  Elec,"  Jan. 
2'/;  the  results  of  his  measurements  are  summarized  in  a 
table. 

Stationary  Electric  Waves. — An  article  by  Mr.  Salvioni  is 
published  in  "  La  Lum.  Elec,"  Jan.  2y. 

MAGNETISM. 

Law  of  the  Magnetization  oJ  Soft  Iron.  —  "LElec,"  Jan. 
27,  abstracts  an  Academy  paper  by  Mr.  Joubin  ;  if /is  the 
intensity  of  magnetillation,  i/ the  held,  K  the  susceptibility, 
such  that  I  ^=  K  H,  and  a  curve  is  drawn  with  /as  ordi- 
nates  and  A'  or  4  n  K  as  abscissas,  he  states  that  the  curve 
is  an  exact  parabola,  except  in  the  neighborhood  of  the 
origin.  This  curve  has  a  striking  resemblance  to  that  tor  the 
density  of  saturated  fluids,  as  a  function  of  temperature,  the 
latter  being  analogous  to  the  susceptibility;  the  same  rela- 
tion is  said  to  exist  between  the  superficial  density  /and  the 
susceptibility  A' as  between  the  densit}'  and  the  temperature 
of  the  fluid;  the  same  formula  may  therefore  be  used  with 
both. 

Magnetic  Permeability  of  Oxygen. — A  paper  from  "W'ied. 
Ann.,"  by  Mr.  Hennig,  is  abstracted  in  the  Lond.  "  Elec," 
Feb.  2 ;  the  results  for  various  pressures  and  temperatures,  as 
also  a  comparison  with  the  other  determinations,  are  given; 
the  paper  is  discussed  editorially. 

Eartlis  Magnetism.  —  "L'Ind.  Elec,"  Jan.  25,  and 
"  L'Elec,"  Jan.  27,  publish  the  constants  as  measured  at  the 
Observatory,  near  Paris.  The  author  endeavors  to  deter- 
mine the  relation  which  exists  between  the  number  of  storms 
and  the  declination  of  the  moon. 

Compass  Regulations  by    Observations  of     the  Horizontal 
Component.  —  "L'Ind.  Elec,"  Jan.    25,    abstracts  briefly  an 
Academy  paper  by  Mr.  Cornu,  in  which  is  described  how 
the  necessary  coefficients  are  determined. 

UNITS,    MEASURE^TENTS    AND    INSTRUMENTS. 

Rheostats  of  Lamps. — A  paper  by  Mr.  Heim  is  reprinted 
in  the  "Elek.  Zeit.,"  Jan.  25,  in   -.vhich  he  describes  rheo- 
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Stats  made  of  lamps,  chiefly  for  laboratory  purposes;  as  will 
be  seen  from  tlie  adjoining  cut,  which  is  one  of  seven, 
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the  lamps,  represented  by  circles,  are  connected  in  four 
groups  of  six  in  each  series;  at  each  junction  between  two 
ianipi  and  also  at  each  end  there  is  a  lever  switch;  between 
eacli  row  are  strips  of  inetal,  shown  in  heavy  lines,  which 
are  alternately  connected  to  the  positive  and  negative  ends  of 
the  circuit;  any  of  these  may  also  be  disconnected  from  tiiat 
circuit;  as  will  readily  be  seen,  an  almost  innumerable  num- 
ber of  combinations  can  thus  be  made  from  all  in  parallel  to 
all  in  series,  the  one  shown  in  the  figure  being  a  combination 
of  some  in  series  with  some  in  multiple  arc.  A  detailed 
description  for  a  battery  of  56  lamps  in  eight  rows  of  seven 
each  is  also  given.  (I'he  arrangement  is  ingenious  and 
simple,  but  appears  to  have  this  objection,  that  a  single  in- 
correctly jjlaccd  switch  may  make  very  great  diflerences  and 
may  even  cause  the  immediate  destruction  of  a  number  of 
lamps.) 

Kruppin,  a  New  Resistance  Material. — The  article  ab- 
stracted in  the  Digest  Jan.  6  (see  also  Feb.  3)  is  abstracted 
very  briefly  in  the  L.ond.  "  Elec,"  Feb.  2,  in  which  a  table  is 
given  for  the  specific  resistance  and  the  current  capacity  of 
spirals,  for  various  sizes  of  wire. 

Electrostatic  Vult meters. — Swinburne's  new  voltmeter  is 
illustrated  and  briefly  described  in  the  Lond.  "  Elec,"  Feb.  2; 
it  consists  essentially  of  a  quadrant  electrometer. 

De.'er/nining  the  Conductivity  0/  Dielectric  Liquids. — The 
article  mentioned  in  the  Digest  Jan.  30  is  reprinted  in  "  La 
Lum.  Flee,"  Jan.  27. 

DYNAMOS   AND   MOTORS. 

Multiph'ise  Afotors.—ln  the  "Elek.  Zeitft.,"  Jan.  25,  Mr. 
Steinmetz  discusses  briefly  the  history,  the  theory  and  the 
construction  of  induction  multiphase  motors.  An  abstract, 
which  is  too  lengthy  to  be  given  here,  will  be  found  in  an- 
other column  of  this  issue. 

E.xperiments  with  Drown  Non-Synchronous  Motors.  —  The 
tests  of  Mr.  Banti  are  concluded  in  the  Lond.  "  Elec.  Rev.,'" 
i'"eb.  2;  this  description  seems  to  be  more  complete  than  that 
from  which  our  hrst  abstract  was  made. 

Irregularities  in  the  Action  0/  Dynamos. — Mr.  Montpeliers 
serial  is  concluded  in  "  L'Elcc,"  Jan.  27.  The  reprint  in  the 
Lond.  "  Elec.  Eng."  is  continued  in  the  issue  of  Feb.  2. 

Dynamo  Attendants  and  Their  Dynamos. — The  serial  under 
tliis  heading  is  continued  in  London  "  Electricity,"  Jan.  19 
and  26. 

Iron  in  Armatures.  -Our  attention  has  been  called  by  -Mi. 
Wiener  to  a  typographical  error  in  the  abstract  under  thi.s 
heading  in  the  Digest,  Jan.  20;  the  last  figure  should 
read  28  degrees  instead  of  48.  From  the  rest  of  the  abstract 
it  will  have  been  noticed  that  this  must  be  a  typographical 
error,  the  article  itself  showing  that  tiie  rise  of  temperature 
is  Ie"5s  for  thin  than  for  thick  plates. 

AUG  AND  INCANDESCENT  LIGHTS. 
Cnuilc  I'ou'cr  0/  Search  //^'•///v. -^t'nder  the  heading'  «»i 
"  A  Rcfonn  in  I^hotometry "  .\!r.  Guilbcrt  publishes  an 
article  in  "I^i  Lumierc  Flectri(iuc,"  January  27,  in  which 
he  discusses  a  recent  article  in  which  it  was  claimc«l 
that  the  intensity  remained  constant  up  to  a  certain  distance, 
after  which  it  varied  according  to  the  law  of  the  inverse 
s(;uares;  he  claims  that  this  is  an  error,  and  that  the  in- 
tensity diminishes  c«Mitiiuiously:  there  is  no  interest  attached 
to  the  intensity  at  small  distances,  as  such  apparatus  are  used 
only  for  great  distances;  he  defines  the  term  luminous  power 
as  the  intensity  of  a  nake(|  light,  which,  when  placed  at  the 
.same  point,  prod-.iccs  at  great  distances  an  intensity  equal  to 
that  measured  on  the  axis  of  the  beam  of  the  search  light; 
this  defitiition.  he  claims,  is  correct,  because  such  lights  are 
used  only  at  great  distances;  he  states  that  all  the  experi- 
mental determinations  which  have  been  made  in  France  and 
elsewhere  were  m.idc  at  distances  which  were  greater  thaji 
tlic  (minimum)  limit  of  the  application  of  the  law  of  inverse 


squares,  and  consequently  are  in  perfect  accord  witli  tlie 
definition;  in  conclusion,  he  states  that  tliere  is  really  no 
ground  for  discussion  nor  for  the  proposed  reform. 

TJie  Goebel Lamp  Story. — The  Lond.  "Elec  Rev.,"  Feb. 
2,  contains  an  article  by  Mr.  Tanner,  in  which  he  quotes  from 
the  Xew  York  "Electrical  Engineer"  regarding  the  histor)- 
and  work  of  Goebel.  In  order  to  estabhsh  the  truth  or 
falsity  of  this  story  he  visited  the  Hanover  school,  where 
Goebel's  friend.  Prof.  Moenighausen,  was  supposed  to  have 
been,  and  was  told  by  Prof.  Ruehlmann,  who  has  been  a  pro- 
fessor in  that  schooFsince  1840,  that  no  such  professor  was 
ever  known  in  the  kingdom  of  Hanover,  nor  had  anything 
ever  been  heard  regarding  the  experiments  with  electric 
ligiit  at  Hanover  in  the  early  forties;  he  did  not  think  it  prob- 
able that  they  would  have  escaped  his  notice  if  they  had  ever 
been  made.  Prof.  Ruehlmann  diinks  it  probable  that  Goebel 
evolved  all  his  alleged  experiments  out  of  his  inner  con- 
sciousness, and  that  they  have  no  foundation  in  fact  Mr. 
Tanner  next  visited  Goebel's  home  at  Springe,  where  he  met 
some  friends  of  Goebel,  who  stated  that  he  was  no  watch- 
maker nor  optician,  but  was  chiefly  engaged  in  selling  and 
repairing  clocks;  they  also  said  that  they  had  never  heard 
of  a  Prof.  Moen'ghausen;  a  visit  to  his  cottage  showed  that 
it  was  unlikely  that  he  ever  built  any  machines  there;  his 
fatlier  never  served  as  consul  of  the  Netherlands  at  New 
York,  being  a  gardener  by  profession.  (Mr.  Tanner  also  re- 
fers to  Prof.  Moenighausen  as  "  Muenchhausen,"  a  character 
of  fiction,  who,  in  German  literature,  is  always  credited  with 
doing  the  most  impossible  things.) 

Maximu7n  Efficiency  of  Arc  Lamps  with  Constant  Number 
I)/  Watts. — Referring  to  the  question  which  arose  at  the 
Chicago  Congress,  a  note  in  *'  L'Elec,"  Jan.  20,  describes 
briefly  a  method,  and  states  that  a  maximum  was  obtained  in 
the  neighborhood  of  900  c  p.  for  54  to  55  volts  and  8.4 
amperes;  for  10  amperes  and  45  volts  it  was  450  c.  p.;  for  500 
watts  at  9  amperes  and  55  volts  the  intensity  was  1,200  c  p. 
It  suggests  that  a  similar  series  of  experiments  should  be 
made  with  alternating  arc  lamps. 

Auer-Welsbach  Incandescent  Gas  Light. — According  to  a 
report  from  Athens  in  the  "  Elek.  Zeitft.,"'  Jan.  25,  it  was 
found  that  the  introduction  of  this  burner  first  diminished 
the  number  of  lamps  connected  to  the  electric  central  sta- 
tion, but  that  after  a  short  time  these  were  again  replaced 
with  electric  lights;  the  journal  adds  that  the  same  experi- 
ence was  had  in  the  city  of  Cologne. 

Automatic  Railroad  Lamps. — The  Lond.  "Klec.  Eng.,*' 
I'eb.  2,  gives  a  description,  with  illustrations,  principally  of 
the  architectural  features,  of  the  charging  station  of  the 
(■••mpany  providing  such  lamps  in  London. 

Arc  /.amps.  "l.'YAcc,"  Jan.  20,  gives  an  illustrated  de- 
scription of  the  Church  lamp,  in  which  the  arc  is  fixed  in 
p<  sition  and  the  mechanism  is  operated  by  a  vibrator;  the 
lamp  of  Stekelorum  and  Mangin  is  operate<l  by  a  brake  act- 
ing on  a  train  of  gears. 

Manufacture  of  hu  andesccnt  /amps. — The  illustrated 
s»  rial  in  the  "  I'.lek.  Anz."  is  continued  in  the  issue  of  Jan.  28. 

Cored  Carbon  /.itigation. — The  "F.lck.  Echo."  Jan.  27,  re- 
prints at  some  length  a  communication  on  this  subject 

TRANSMISSION    OF    POWER. 

.}/crharn't  a!  and  Electrical  Transmission. — In  the  article  in 
"Rev.  dc  L'Elcc."  Jan.  31.  on  "Central  Stations  in  Bel- 
gium." it  is  shown  that  the  cost  of  transporting  electrical 
energy  is  36  times  as  great  as  the  cost  of  its  production,  from 
which  it  is  concluded  that  it  would  he  more  economical  to 
p-oduce  mechanical  energ\-  at  a  single  point  outside  of  the 
city,  to  transmit  it  as  such,  and  to  transform  it  into  electricit>' 
in  a  large  number  of  places  near  the  points  of  consumption ; 
calculations  substantiating  tliis  are  promised  in  a  subsequent 
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article.     (This  system  appears  to  be  that  proposed  by  Van 
Rysselberghe,  mentioned  in  the  Digest  Oct.  7.) 

Transmission  0/  Power  at  Chambery. — A  note  in  "L  Ind. 
Elec,"  Jan.  25,  states  that  the  waterfall  for  this  plant  is  2,040 
feet  high,  furnishing  about  2,000  h.  p.,  and  is  situated  about 


operation:  1' ranee,  3  installations  of  triphase  currents;  St 
blienne,  i'ont-Lignon  and  I'lorensac,  all  like  the  installation 
ai  Laurten-lieilbron;  Germany,  4  installations,  also  with  tri- 
phase currents,  Lautten-ileilbron,  Bockenheim-i- rankfort, 
lirding  and  VVangen;  Austria,  2,  Pergine  with  three-phase 


II  miles'from  the  city;  there  will  be  seven  alternators,  each      ^"^    Budapest   with   two-phase   currents;   America,   one   at 
of   120  kilowatts    at  5,000  volts,  two  of  which  act  as  re-      Kedlands,  Cal. 


serves;  the  loss  in  the  line  will  be  less  than  10  per  cent.,  and 
the  transformation  down  to  no  volts  takes  place  through 
transformers  of  10  kilowatts  each;  it  is  to  be  started  next 
May.  No  mention  is  made  of  the  kind  of  hydraulic  ma- 
chinery which  is  to  be  used  for  such  an  enormous  pressure. 

Transmission  of  Power  at  Lyons. — A  short  description 
of  this  installation  is  given  in  "  La  Lum.  Elec,"  Jan.  2"]. 

ELECTRIC  RAILWAYS. 

High-Speed  Railroads.  —  "L'lnd.  Klec,  "Jan.  25,  abstracts 
an  address  before  the  French  Society  of  Livil  Engineers  b)' 
its  president,  Bousquet,  in  which  high  speeds  are  discussea 
and  some  figures  calculated  for  ideal  steam  locomotives,  a 
deduction  from  which  is  that  at  200  kilowatts  (about  160 
milesj  per  hour,  the  weight  of  the  locomotive  and  the  power 
would  become  infinite.  The  paper  refers  to  steam  loco- 
motives only. 

Application  0/  Electricity  to  Public  Works.  —  "La  Lum. 
Elec,"  Jan.  2"/,  gives  an  illustrated  description  of  the  applica- 
tion of  electricity  in  the  construction  of  the  new  harbor 
works  at  Bilbao,  Spain,  in  which  huge  blocks  of  stone,  weigh- 
ing 100  tons,  were  transported  by  a  specially  constructed 
crane,  traveling  on  rails  and  operated  electrically. 

Regulations. — The  Lend.  "Klec..."  Feb.  2,  discusses  edi- 
torially the  meeting  of  the  Traction  Committee,  at  which  the 
proposed  regulations  of  the  Board  of  Trade  were  discussed. 
The  Lond.  "  Elec.  Eng.,"  Feb.  2,  also  discusses  this  subject  at 
some  length. 

Blackpool  Railway. — A  summary  of  the  reports  on  the 
Blackpool  Railway,  in  which  a  slotted  conduit  is  used,  is 
given  in  the  Lond.  "  Elec."  Feb.  2.  The  report  is  contained 
also  in  the  Lond,  "  Elec  Eng.,"  Feb.  2,  where  it  is  also  dis- 
cussed editorially. 

Ge?ierators  for  the  Saleve  Railway. — The  "Elek.  Anz.,' 
Jan.  21,  pubhshes  a  good  illustration  of  the  large  horizontal 
dynamos  with  external  fields. 

Bordeaux-Vigean.  —  "L'Elec,"  Jan.  20,  gives  an  illustrated 
description  of  this  railway,  installed  by  the  Thomson-Hous- 
ton company. 

CENTRAL  STATIONS,  PLANTS,  SYSTEMS  AND  APPLIANCP^S. 

Central  Stations  in  France.  —  "LInd.  Elec,"  Jan.  25,  pub- 
lishes as  a  supplement  a  long  list  of  all  the  central  stations 
for  the  distribution  of  electric  energy  in  France  on  the  ist 
of  January,  1894;  tabulated  information  is  given  in  each 
case,  the  table  being  more  complete  in  this  respect  than  such 
tables  usually  are;  the  city  of  Paris  is  not  included.  A  map 
of  France  accompanies  it,  on  which  are  marked  the  locations 
of  all  the  stations,  different  marks  being  used  for  distin- 
guishing between  alternating  and  direct  current  plants.  Six 
months  ago,  when  a  similar  table  was  published,  the  number 
of  stations  was  255,  while  at  present  it  is  301 ;  the  total  horse 
power  is  38,200,  of  which  9,259  is  furnished  by  water  power 
alone,  6,000  by  water  and  steam  power  combined,  21,820 
by  steam  power  and  the  rest  by  gas.  Of  all  the  sta- 
tions 136  are  operated  by  hydraulic  power,  113  by  steam 
power,  36  by  steam  and  hydraulic  power,  3  by  power 
gas  and  13  by  municipal  gas;  248  are  continuous-current 
stations,  47  alternating  and  6  continuous  and  alternating 
combined.  A  number  of  important  stations  are  to  be  started 
in  which  power  gas  and  polyphase  currents  are  to  be  used; 
115  stations  are  projected  and  in  course  of  construction. 

Polyphase  Installation  in  18 g 3.  —  "L'lnd.  Elec,"  Jan.  25, 
gives  the  following  summary  of  installations  at  present  in 


High  vs.  Low  Voltage. — An  editorial  in  the  Lond.  "Elec 
Rev.,  leb.  2,  discusses  this  subject,  but  without  apparently 
giving  anything  new;  it  quotes  Air.  Ferranti  as  saying  "the 
ciectric  light  industry  would  be  benefited  if  pressure  were 
higher  and  the  cost  lower":  regarding  accumulators,  it 
slates  that  ahhough  most  continuous-current  stations  have  a 
Lattery,  few  of  them  seem  to  make  use  of  it,  spare  steam 
power  seeming  to  be  preferred  for  meeting  extra  demands. 
■  The  benefits  of  storage,  when  carried  out  on  a  large  enough 
scale,  are  evidently  very  great,  but  it  must  be  on  a  scale  to 
enable  the  supply  to  be  made  almost  wholly  from  the  bat- 
teries, using  the  machiner)'  and  running  it  continuously  for 
charging  only."  If  the  voltage  of  the  lamps  could  be 
doubled  and  the  current  halved,  the  mains  would  carry  cur- 
rent for  twice  the  supply;  (this  statement  seems  to  us  to  re- 
(luire  some  modification;  unless  the  mains  are  used  near  to 
their  heating  limit,  which  they  generally  are  not,  except  in 
the  case  of  short  mains,  double  the  voltage  would  increase 
the  carrying  capacity  fourfold,  assuming,  as  is  generally 
done,  the  same  percentage  loss.) 

Direct  vs.  Rope  Driving. — In^  a  communication  to  the 
Lond.  "  Elec  Rev.,"  Feb,  2,  Messrs.  Willans  &  Robinson 
show  that  a  recent  statenxent  made  by  Mr.  Ruddle,  that  there 
was  about  as  much  rope  or  belt  driving  as  direct  driving  in 
England,  is  not  correct;  they  claim  that  the  proportion  is  far 
greater  in  favor  of  direct  driving.  The  subject  is  also  dis- 
cussed editorially  in  the  Lond.  "  Elec,"  Feb.  2. 

Accepting  the  Lov)est  Bids. — An  editorial  in  the  Lond. 
■■  Elec  Rev,,"  Feb.  2,  on  "  A  Main  Consideration,"  discusses 
the  bad  policy  of  accepting  the  lowest  bids,  calling  attention 
to  the  importance  of  the  insulation  of  the  mains  and  th'^  ab- 
sorbent action  of  poor  insulating  material,  whic'  ses 
trouble  at  the  joints. 

Luminous  Fountains. — The  "Elek.  Anz.,"  Jan.  ,  gives 
an  illustrated  description  of  the  Engelsmann  system,  in  which 
no  expensive  underground  construction  is  required;  a  sys- 
tem is  illustrated  in  which  12  radial  jets  are  illuminated  in- 
ternally by  the  use  of  only  three  lamps. 

Liverpool  Stations. -^1:^^1.0X^6..  "Elec,"  Feb.  2,  abstracts 
a  paper  by  Mr.  Holmes  on  the  distribution  from  a  com- 
n)ercial  standpoint. 

London. — The  station  of  the  Metropolitan  Company  is 
described  in  "  L'Elec,"  Jan.  27. 

Motive  Poiver  and  Gearing. — In  Islx.  Carter's  serial  in  the 
Lond.  "  Elec,"  Feb.  2,  he  discusses  the  subject  of  fuels. 

WIRES,    WIRING    AND    CONDUITS. 

Gutta-percha  and  Rubber  Cables. — The  Lond.  "Elec.  Rev.," 
Feb.  2,  quotes  from  the  "  India  Rubber  World,"  in  which  a 
writer  states  that  gutta-percha  is  best  for  deep-sea  cables, 
while  rubber  is  best  for  rivers  and  harbors;  the  best  cable 
should  be  n.ade  with  gutta-percha  inside  and  rubber  out- 
side, so  as  to  protect  the  wire  from  the  sulphur  and  the 
gutta-percha  from  the  atmosphere. 

Wiring  Light  on  Shipboard. — The  Lond.  "Elec.  Rev.,' 
Feb.  2.  comments  on  fires  caused  by  bad  wiring,  especially 
by  bad  joints,  and  states  that  nothing  but  armor-^d  cables 
are  good  enough  for  ship  work,  jointed  by  properly  designed 
cast-iron  boxes,  made  water  tight,  in  which  case  the  wires 
cannot  possibly  cause  a  fire.  The  Lond.  "  Elec.  Eng.,"  Feb. 
2.  also  discusses  this  subject. 

TELEGRAPHY.    TELEPHONY  AND   SIGNALS. 

Telegraphy  and    Telephony    0/  the    World. — The    Lond. 
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■'  Elec.  Rev.,"  leb.  2,  quotes  from  the  "Jour.  Teleg.,"  giving 
the  statistics  for  1892  and  1893;  for  the  latter  they  were  as 
fellows  for  telegraphs:  Total  length  of  line,  1,661,300  kilo- 
metres; submarine  cables,  250,000;  total  length  of  wire, 
4,910,070;  total  number  of  messages,  336,052,000,  providing 
a  revenue  of  about  $100,000,000;  in  1892  the  telephone  sys- 
tems had  a  total  length  of  wire  of  972,113  kilometres,  over 
which  982,387416  conversations  took  place;  Great  Britain 
is  not  included  in  this  summary;  the  number  of  conversations 
in  America  is  about  two-thirds  of  the  total;  Switzerland  and 
.Sweden  are  best  in  the  number  of  subscribers  per  popula- 
tion, which  are  5  and  5.82  per  thousand  respectively,  the 
general  average  for  the  world  being  1  per  8(X). 

French  Cable  Enlerprise. — The  Lend.  "Elec,"  Feb.  2, 
discusses  recent  French  cable  enterprises,  giving  maps  of 
the  proposed  cables  joining  the  West  Indies  with  South 
America;  also  of  the  cables  on  the  east  coast  of  Africa. 

Pacific  Cables. — Lend.  "Elec,"  Jan.  19,  contains  a  short 
article  by  Mr.  Hancock. 

Railroad  Signals. — Mr.  Teirich  in  the  "Elek.  Zeitft. ," 
Jan.  25,  describes  a  system  with  an  automatic  danger  signal 
in  case  of  breakage  of  the  wires. 

Telephone  Receivers.— X\\  illustrated  description  ot  an  im- 
pi  oved  receiver  is  given  in  the  Lond.  "  Elec.  Eng.,"  Feb.  2. 

Inlerchangeublc  Telephone  Hwitch. — Lond.  "Elec,"  Jan. 
19,  describes  and  illustrates  the  Sloper  switch. 

ELECTRO-CHKMISTRY. 

Electro-Zincing  Process. — In  the  Lond.  "Elec  Rev.," 
Feb.  2,  the  Cowper-Coles  process  of  plating  ur  galvanizing 
large  steel  plates  by  a  cold  process  is  described  and  illus- 
trated; the  installation  is  capable  of  coating  plates  18  feet 
long;  it  is  claimed  that  the  cost  is  very  much  cheaper  than 
ilic  usual  hot  galvanizing,  being  about  half  in  the  case  of 
plates,  and  as  the  process  is  a  cold  one,  there  is  no  distorting 
or  warping,  nor  diminution  in  the  strength  of  the  steel;  the 
current  density  used  is  50  amperes  per  square  foot;  a  table 
gives  the  results  of  tests  of  the  tensile  strength  of  various 
pieces  before  galvanizing,  after  hot  galvanizing  and  after 
iieing  zinc  plated,  the  tensile  strength  in  the  latter  case  being 
in  all  of  the  three  specimens  ajjpreciably  greater  than  that  for 
tlie  hot  galvanized  steel;  while  the  zinc  on  galvanized  steel 
jHcled  off  on  .stretching,  that  on  the  plated  steel  remained 
intact;  no  further  information  is  given. 

Electric  Protliii/ion  uf  I'arnish. — ^According  to  "La  Luni. 
i-.lec,"  Jan.  27.  the  I'fanne  pnjcess  is  as  follows:  An  electric 
vurrent  is  passed  for  two  or  three  hours  through  an  intimate 
nii.xture  of  pure  linseed  oil,  water  and.  sulphuric  acid;  it  is 
necessary  to  agitate  the  mi.xture  continually,  which  is  done 
Im  an  agitator  turning  alternately  in  different  directions;  the 
agitator  is  connetted  t<»  one  pole  and  the  vessel  to  the  other; 
no  further  information  is  given. 

Copper  Halhs.  The  note  under  this  hcadinj,'  in  the  Digest, 
i-eb.  10,  appears  to  have  been  leased  on  an  inc«trrect  report. 
According  to  the  "Klek.  Zeitft.,"  Jan.  25.  Or.  Langbein's  im- 
piovement  consist «<  in  the  use  of  cuprocupricsulphite  iji  place 
(•I  the  usual  salts,  and  it  is  with  this  that  he  obtained  the  re- 
sult that  n<»t  even  a  trace  <tf  cyanogen  is  given  off;  the  .salt 
i-5  soluble  in  cyanide  of  potassium,  but  not  in  water. 

Eltctro-Chcmical  Crmcnfalion.       The  Lond.  "EIcc.     Rev.," 
I'eb.  2.  mentions  briefly  a  method  of  Mr.  Cnnedara.  whereby 
•'  e  copi>er  may  be  separated  from  solutions  by  means  of  iron 
electro-chemical  cetnentation. 

Dry  Cells. — The  serial  of  Mr.  Zacharias  is  continued  in 
the  "  Elck.  .\nz..*'  Jan.  21;  a  renlv  is  pjibljshcd  in  the  issue 
of  Jan.  28. 

MISrKl.L.\.\  F.iMS. 

Ltghlning  Rods.—Au  article  in  the  "Rev.  de  I'Elec, 
Jan.  31.  calls  attention  to  the  difficulty  of  proving  by  statis- 


tics whether  or  not  hghtning  rods  should  be  used;  beUef  is 
expressed  that  lightning  rods  do  protect  and  that  a  bad  one 
is  better  than  none,  the  protection  being  better  the  better 
the  rod  is  constructed;  a  number  of  cases  are  cited;  in  one 
there  was  a  very  bad  lightning  rod,  and  yet  it  protected  a 
building  during  a  certain  storm;  it  is  argued  that  if  it  had 
been  good  there  would  have  been  no  bolt  of  lightning;  in 
some  cases  buildings  with  rods  were  protected  while  those 
v\ithout  and  in  the  neighborhood  were  destroyed;  in  the  case 
<A  a  certain  church  one  spire  was  protected,  while  some  of 
those  having  no  rods  were  destroyed;  in  the  case  of  vessels, 
tliose  in  which  the  masts  are  metallically  connected  with  the 
irtm  hull  have  never  been  struck,  while  wooden  ones  have; 
the  damage  done  by  lightning  in  Germany  amounts  to  from 
two  to  two  and  one-half  million  dollars  per  year.  It  quotes 
Lord  Kelvin  as  having  said  that  in  Scotland  it  is  cheaper  to 
insure  a  building  than  to  furnish  it  with  lightning  rods. 

Starch. — According  to  "La  Lum.  Elec'  Jan.  27,  Mr. 
Schaeffer  has  issued  a  report  on  different  samples  of  fecules 
purified  by  the  Siemens  61.  Halske  process  of  transforming 
tile  ordinary  fecule  of  commerce  into  more  soluble  products, 
which  are  whiter  and  have  no  odor;  the  process,  according 
to  ■'  La  Nature,"  consists  chiefly  in  a  treatment  by  electricall} 
generated  ozone;  all  the  samples  were  perfectly  white  and 
had  greater  thickening  power  than  tlie  finest  fecule  of  com- 
merce, and  the  starches  made  with  these  do  not  change  in 
five  days,  while  those  made  by  the  ordinar)-  process  liquet) 
in  24  hours;  no  information  is  given  regarding  the  cost  oj 
the  process. 

Electricity  in  Plant  Grouth. — The  Lond.  "Elec.  Eng.," 
Feb.  2,  g^ves  a  brief  account  of  a  long  series  of  experimenib 
by  Dr.  Romanes  on  mustard  seedlings  exposed  to  constant 
electric  light  and  to  interrupted  tiashes,  respectively,  and  h«. 
finds  that  the  heliotropic  influences  of  sparks  or  flashes  is 
greater  than  can  be  produced  by  any  other  light;  a  strange 
feature  was  that  his  remarkable  results  were  not  accom- 
panied by  the  formatic»n  of  any  particle  of  chlorophyl. 

Flying  Machines. —  The  'Elek.  Tech.,"  Jan.  15,  mentions 
that  the  Austrian  Society  of  Engineers  and  Architects  is 
about  to  undertake  to  construct  the  machine  proposed  by 
i'rof.  W'ellmer.  The  wheel  is  to  be  5  metres  in  diameter  and 
2  metres  wide,  and  to  have  the  required  speed  (j)eripheral  ?) 
of  45  metres  per  second;  it  is  to  be  driven  electrically  or  by 
steam;  either  the  direct  force  will  be  measured  or  it  will  be  so 
arranged  that  it  will  propel  itself  up  into  the  air. 

Healing  PYusen  Xoses. — In  an  abstract  in  the  "Elek. 
I'-cho,"  Jan.  2"/,  Dr.  Hclbing  has  been  successful  in  twent> 
cases,  the  treatment  i)eing  to  appl)  both  poles  to  opposite 
sides  of  the  nt)se  and  to  i>ass  a  moderately  strong  current 
for  five  or  ten  minutes,  moving  the  electrodes  about;  the 
immetliate  result  is  a  reddening  of  the  tissues,  which  may 
last  .several  days;  in  some  cases  ten  to  fifteen  applications 
are  necessary. 

Central  Station  Currents  tn  Tlicrapcuncs.-  -\n  abstract  of 
.Mr.  (iaiffe's  paper,  mentioned  in  the  Digest  last  week,  is 
given  in  the  Lond.  "  Elec.  Rev.,*'  Feb.  2. 

Corrugated  Coverings. —  The  "Elek.  Zeitft.,"  Jan.  25,  gives 
an  illustrated  description  of  a  new  fonn  of  corrugated  pa.ste- 
l)oard.  resembling  the  outline  of  a  dove-tail  joint,  which  is 
used  as  an  insulating  material   and  for  the  protection  of  tele 
graph  i>oles  where  they  are  inserted  in  the  gnnind. 

A/echaniral  Applications. — Mr.  Richard's  well-illustrated 
serial  is  continued  in  "  I^  Lum.  Elec,"  Jan.  27,  in  which  a 
number  of  applications  arc  described. 

Biographical.  —  "L'Lul.  Elec,"  Jan.  25,  publishes  a 
biography  of  Hcinrich  Hertz  l)y  Mr.  Guillaumc.  in  which 
he  gives  chielly  a  short  resume  of  the  work  done  by  this 
physicist.     The  "  Rev.  de  L'Elec.."  Jan.  31.  reprints  from  the 
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"  Jour,  de  Geneve  "  a  brief  description  of  his  important  work 
in  electrical  researches;  among  all  those  published  recentl\ 
this  is  the  best  brief  description  of  the  researches  which  made 
him  famous. 

Educdtional. — The  "Elek.  Zeitft.,"  Jan.  25,  gives  a  report 
of  a  course  of  instruction  in  electricity  in  a  trade  school  for 
mechanics. 


From  the  Convention  City. 

1  coMSiDEk  The  Electrical  World  almost  indispensable  to 
any  one  who  wishes  to  be  well  informed.  I  hope  I  may 
never  be  deprived  of  reading  its  very  interesting  and  instruct- 
ive pages. 

F.  D.  NEALE, 
Washington,  D.  C.  R.  and  P.  Division,  War  Dep'l. 


termined  by  experiment  had  been  taken  from  a  report  by 
Mr.  Charles  Hewitt.  It  should  have  been  more  clearly 
specified  that  the  items  referred  to  were  deduced  from  in- 
formation in  Mr.  Hewitt's  report,  and  are  those  relating  to 
the  cost  of  power,  repairs  to  motors,  oil,  waste  and  packing. 
Mr.  McDougall  merely  availed  himself  of  valuable  general 
data  contained  in  the  report  relating  to  these  points,  and  for 
any  other  implication  unintentionally  conveyed  the  writer 
of  the  article,  and  not  Mr.  McDougall,  is  responsible.  We 
have  thought  that  this  explanation  is  due  both  to  Mr. 
flewitt  and  to  Mr.  AIcDougall. 


Praise  from  the   Dominion. 

The  existence  of  such  a  remarkable  journal  as  The  Elec- 
trical World  is  significant  of  the  enormous  development  of 
e'ectrical  interests  in  the  United  States  within  the  last  dozen 


The  St.   Clair  Tunnel. 

The  Grand  Trunk  Railway,  in  order  to  establish  communi- 
cation between  Sarnia  and  Port  Huron,  constructed  an  im- 
mense tunnel  under  the  St.  Clair  River,  which  is  one  of  the 
finest  examples  of  engineering  work  in  this  country  at  the 
present  day.  The  length  of  the  tunnel  proper  is  6,025  feet, 
and  of  the  portals  that  form  the  approaches  5,605  feet  ad- 
ditional, or  more  than  two  miles  in  all,  being  the  longest 
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years.  The  contents  of  the  present  issue  are  of  such  variety 
and  scope  as  to  lead  to  the  belief  that  all  departments  of  elec- 
trical work,  whether  power,  light,  heat  or  communication, 
are  within  its  grasp.  And  not  only  this,  but  the  various  sub- 
jects ?ire  treated  in  a  manner  and  with  an  ability  which  merits 
high  praise.  Besides  the  editorials  there  are  papers  by  Prof. 
Elihu  Thomson,  W.  A.  Rosenbaum,  W.  Stuart-Smith,  Town- 
send  Wolcott,  and  the  "Digest  of  Current  Technical  Liter- 
ature" is  a  valuable  resume  of  European  thought  and  ex- 
periment. The  paper  has  correspondents  in  London,  Eng- 
land, and  in  Canada. — Monetary  Times,  Toronto,  Can. 


Storage  Battery  Traction. 


In  an  article  under  the  above  caption  in  our  issue  of 
Feb.  3,  it  is  stated,  explanatory  of  an  estimate  of  cost  of  oper- 
ation, that  the  data  there  given   which  were  not  directly  de- 


submarine  tunnel  in  the  world.  It  is  a  continuous  iron  tube 
19  feet  10  inches  in  diameter,  put  together  in  sections  as  the 
work  of  boring  proceeded  and  firmly  bolted  together,  die 
total  weight  of  iron  aggregating  56,000  pounds.  The  tunnel 
commenced  in  September,  1888,  was  opened  for  freight  traf- 
fic in  October,  1891.  and  passenger  trains  began  running 
Dec.  7,  1 89 1.  Work  was  ccinmenced  at  both  ends,  the  two 
sections  meeting  in  mid  liver  with  perfect  accuracy. 
The  tunnel  passes  through  blue  clay,  except  an  occasional 
pocket  of  quicksand  and  water  and  a  few  boulders.  Bor- 
ings were  made  by  cylindrical  steel  shells,  with  cutting  edges 
driven  forward  by  hydraulic  rams. 

One  of  the  accompanying  illustrations  gives  some  idea  of 
the  course  of  the  tunnel  and  the  steep  grades  on  either  end. 

The  rails  of  the  track  rest  on  a  bed  of  brick  and  con- 
crete, filling  the  bottom  of  the  tubing.  The  engines,  built 
by   the   Baldwin    Locomotive   Works,   used   to  pull   trains 
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through  the  tunnel  and  up  the  steep  grade,  are  the  largest 
in  the  world,  having  ten  driving  wheels  and  weighing  nearly 
200,000  pounds,  with  cylinders  22  inches  in  diameter, 
with  a  28-inch  stroke. 

The  cost  of  the  tunnel  was  $2,700,000.  Four  thousand 
cars  can  be  daily  moved  through  it,  which  shows  its  immense 
superiority  over  the  old  ferry.  The  enterprise  was  pro- 
moted by  Sir  Henr>-  Tyler,  of  England,  president  of  the 
Grand  Trunk  Railway,  assisted  by  Sir  Joseph  Hickson,  late 
general  manager.  The  engineers  were  Joseph  Hobson, 
chief;  T.  K.  Ilillman,  first  assi.stant,  and  M.  S.  Blakelock,  sec- 
ond assistant.  Electric  lights  were  employed  for  illumina- 
tion during  the  construction,  the  plant  being  furnished  by  the 
Edison  Company  on  the  American  side  and  the  Ball  Electric 
Light  Company  on  the  Canadian  side. 

The  Great  Northwestern  Telegraph  Company  of  Canada 
was  f»bligefl  to  carry  its  lines  through  this  tunnel,  and  this 


simultaneously.  To  obviate  the  necessit}-  of  charging  the 
heater  with  steam  at  inten-als,  a  stove  enclosing  a  coil  is 
placed  underneath  the  platform  of  the  car  and  this  enclosed 
coil  is  connected  with  the  steam  cliamber  of  the  heater. 
When  the  steam  with  which  the  heater  has  been  charged 
condenses,  the  condensed  water  flows  into  the  coil  by 
gravity,  in  consequence  of  one  end  of  the  storage  heater  de- 
clining toward  the  stove,  and  is  again  made  into  a  steam  and 
returned  to  the  steam  chamber  of  the  heater.  In  this  man- 
ner the  car  can  be  heated  for  an  indefinite  period.  Should 
the  fire  in  the  stove,  through  some  unforeseen  cause,  become 
extinguished,  there  is  at  all  times  sufficient  heat  retained  by 
the  storage  heater  to  keep  the  car  warm  from  five  to  seven; 
liours. 

It  is  a  perfectly  simple  matter  to  equip  any  construction- 
of  horse,  cable  or  electric  cars  with  these  heaters.  As  they 
take  up  no  valuable  space  in  the  cars,  the  cost  of  the  ap- 
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large  Cvjntract  for  cables  was  secured  by  the  enterprising 
American  firm  of  \V.  R.  Brixey,  New  York  City.  Six  thou- 
sand feet  of  i8-conductor  aerial  kerite  cable  was  required 
for  this  purpose,  and  it  is  stated  by  the  Great  Northwestern 
company  that  in  spite  of  the  severe  test  to  which  it  has  been 
subjected  during  the  past  two  years  it  has  given  perfect 
satisfaction. 


Street  Car  Storage  Heating  System. 


The  accompanying  illustrations  represent  the  details  of  a 
storage  heater  manufactured  by  the  Gold  Car  Heating  Com- 
pany, I'Vanklin  and  Cliff  .streets,  New  York,  which  pos- 
sesses several  features  of  interest,  and  whose  value  has  been 
demonstrated  by  the  best  of  tests — long  practical  use. 

The  storage  heater  shown  is  of  sufficient  length  to  be 


paratus  is  saved  in  a  very  short  time  by  the  seating  capacity 
otherwise  taken  up  by  a  car  stove.  A  pleasant  hot  water 
heat  is  radiated  uniformly  through  the  car,  and  in  damp  or 
wet  weather  the  floor  is  always  kept  perfectly  dry. 

All  the  fittings  and  parts  of  the  apparatus  are  of  the  best 
quality,  and  will  therefore  last  as  long  as  the  car  remains  in- 
tact. No  repairs  are  needed,  and  as  past  achievements  are 
the  best  promise  of  the  future,  the  makers  cite  the  fact  that 
over  15,000  of  these  heaters  have  been  in  use  on  the  largest 
railroads  of  this  countrj-  and  Europe  for  from  two  to  ten 
years,  and  yet  not  one  of  them  has  required  any  repairs 
wliatever. 

A  very  thorougli  test  of  this  system  was  recently  made  by 
the  Third  Avenue  Railroad  Company  of  New  York,  and  for 
two  weeks,  during  which  the  thermometer  continually  regis- 
tered below  25  degrees,  the  car  in  which  the  Gold  heater 


SUCTION     01      CAR.    SHOWINd     STORACIL     HI-ATER. 


SECTION     OK     HEATER, 


placed  longitudinally  un«lor  the  seats  of  a  car,  and  consists 
of  a  five-inch  boiler  tube,  enclosing  a  cylinder  four  and  one- 
fourth  inches  in  diameter,  hermetically  sealed  at  both  ends 
and  filled  seven-eighths  full  ^vith  a  strong  solution  of  non- 
freezing  li(iui(l.  When  steam  is  tumcd  on  it  passes  between 
the  outer  tube  and  the  interior  cylinder,  and  consequently 
the  warming  of  the  car  and  the  storage  of  heat  commences 


had  been  nistalled  was  thoroughly  heated,  to  the  expressed 
satisfaction  of  both  the  railroad  officials  and  the  traveling 
public,  the  temperature  being  maintained  at  over  70  degrees 
under  ever)*  possible  condition. 

In  a  test  made  on  Saturday.  Jan.  13.  i8«>4.  on  car  No.  424 
of  the  Third  avenue  cable  road,  running  betAveen  Fort 
Ctcorge  and  the  F^st  River  at  125th  street,  during  ten  hours 
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tt>etween  l  :^Q  and  ii  ;3o  P,  M.,  the  temperature  inside  of  the 
tear  was  continually  above  70  degrees,  while  the  temperature 
outside  ranged  from  32  to  27  degrees.  Thirty-eight  pounds 
steanj  pressure  was  on  the  heater  from  12  to  12:45,  ^^  which 
time  the  fire  in  the  stove  was  started.  The  temperature  of 
the  car  when  the  steam  was  turned  on  was  32  degrees,  and 
when  >the  fire  was  started  the  temperature  was  65  degrees. 
Tlie  amount  of  condensation  when  steam  was  shut  off,  at 
112:45,  W'^s  37  pounds,  and  when  the  car  was  laid  up  19 
•pounds.  Thirty-five  pounds  of  coal  was  used  in  the  stove 
during  the  test,  but  there  was  sufficient  coal  in  the  stove  when 
the  trial  was  completed  to  last  for  nearly  two  more  trips,  or 
nearly  three  hours. 

The  total  condensation  during  the  test  was  56  pounds,  to 
produce  which,  under  the  conditions  existing  at  the  time  of 
the  trial,  would  require  the  use  of  seven  pounds  of  coal. 
This,  added  to  the  35  pounds  of  coal  put  in  the  stove,  would 
amount  to  42  pounds  and  would  cost  8  2-5  cents  for  heating 
the  car  for  fourteen  hours. 


'Independent  Air  Pump  and  Jet  Condenser  for  Power  and 

Central  Stations. 


The  apparatus  illustrated  consists  of  an  independent  air 
pump  and  jet  condenser  of  large  capacity.  The  exhaust 
^l<vam  froni  the  main  engines,  pumps,  etc.,  is  admitted  into  the 
kop  of  the  condenser  and  on  its  descent  is  met  by  a  fine 
spray  of  cold  water  coming  in  the  opposite  direction  through 
a  copper  spray  pipe,  thereby  producing  a  complete  mechanical 
mixture  of  the  steam  and  injection  water.  The  steam  is  thus 
condensed,  a  vacuum  formed  and  the  air  pump  removes  the 
condensed  steam  and  injection  water  from  the  condenser, 
the  action  being  continuous.  The  condenser  is  provided 
with  the  Davidson  "  automatic  vacuum  breaking  device," 
consisting  of  a  copper  float  and  valve  opening  to  the  atmos- 
phere. Should  the  water  in  the  condenser  rise  above  a  safe 
level,  the  ball  float,  acting  on  the  valve,  secures  an  immediate 
connection  with  the  atmosphere,  which  destroys  the  vacuum 
in  the  condenser  and  stops  the  flow  of  injection  water.  It  is 
consequently  impossible  for  the  water  to  back  up,  prime  the 
engine  cylinders  and  cause  the  serious  damage  resulting  from 
the  use  of  some  forms  of  condensers. 

With  a  condensing  apparatus  a  considerable  saving  in  fuel 
•or  an  increase  of  power  can  be  had  at  small  cost  where  water 
is  available,  and  the  manufacturer  of  the  apparatus  described, 
M.  T.  Davidson,  43  Keap  street,  Brooklyn,  guarantees  an 
increase  of  25  to  30  per  cent,  in  power  through  its  use. 
'NA'here  additional  power  is  not  reqmVed.  a  saving  in  fuel  of 


engines  which  it  serves,  against  5  to  7  per  cent,  in  the  ordi- 
nary condensing  apparatus,  with  its  air  pump  a  component 
part,  and  this  power  is  not  taken  from  the  engine,  where  it  is 
most  expensive,  but  direct  from  the  boiler.  1  he  quantity  of 
injection  water  required  in  this  latitude  will  be  about  20  to 
25  times  the  amount  required  for  the  boiler.  The  condens- 
ing water,  after  leaving  the  condenser  for  the  hot  well,  should 
iiave  a  temperature  of  about  100,  and  can  be  used  for  boiler 
feeding.  When  a  closed  feed  water  heater  of  any  pattern 
is  already  in  use,  it  need  not  be  laid  aside,  as  it  will  act  as  a 
surface  condenser  between  the  engine  and  the  independent 
condenser,  and  increase  the  temperature  of  the  feed  water  so 
that  it  can  be  returned  to  the  boiler  at  a  temperature  of  about 
150. 

A  single  condenser  can  be  used  for  two  or  more  engines, 
for  pumps,  etc.,  any  or  all  of  which  may  be  stopped  without 
mterfering  in  the  least  with  its  action.  Being  wholly  inde- 
pendent of  the  engine,  it  can  be  started  to  free  the  cylinder 
from  water  and  form  a  vacuum  before  starting  the  engine. 
In  its  operation  it  assists  in  regulating  the  running  of  the 
engine,  particularly  when  the  load  is  variable. 

This  condenser  requires  no  steam  pump  (which  is  neces- 
sary with  some  forms  of  condensers)  to  lift  its  injection  water, 
as  it  will  lift  from  any  point  that  can  be  reached  by  pumps  in 
general  use,  and  requires  no  attention  whatever  beyond  start- 
ing and  stopping;  once  started,  and  the  steam  and  injection 
\\ater  adjusted,  the  apparatus  is  automatic.  It  can  be  set  up 
by  any  mechanic,  it  being  only  necessary  to  select  the  most 
convenient  place  for  water  connection  and  lead  the  exhaust 
from  the  engine  to  the  apparatus.  In  most  cases  no  ma- 
sonry foundation  is  required,  and  but  little  more  floor  space 
than  is  occupied  by  a  common  steam  pump.  It  is  noiseless 
in  its  operation,  and  its  location  in  the  engine  room  is  en- 
tirely unobjectionable.  By  the  use  of  two-gate  valves  or  a 
three-way  cock  the  condenser  can  be  shut  ofif  at  will,  leav- 
ing the  etigine  simply  non-condensing,  and  by  the  use  of 
the  Davidson  automatic  exhaust  relief  valve  this  change  oan 
be  made  automatically. 


New  Keyless   Socket. 

The  accompanying  cut  shows  a  new  style  of  keyless 
socket  designed  especially  for  street  fixtures,  brackets,  etc., 
where  a  socket  is  required  to  screw  on  a  pipe  through  which 
wires  are  led  to  the  socket.  The  nipple  is  threaded  for  ^8 
gas  pipe,  and  by  reference  to  the  cut  it  will  be  seen  that 


INDEPENDENT  AIR  PUMP  AND  JET  CONDENSER. 

20  to  25  per  cent.,  or  a  reduction  in  boiler  pressure,  which 
in  many  cases  is  desirable,  may  be  obtained.  The  power  re- 
quired to  operate  this  condenser  and  air  pump  is  claimed  to 
be  not  more  than  2  or  perhaps  2  1-2  per  cent,  of  that  of  the 


KEYLESS    SOCKET. 

there  is  ample  room  within  the  socket  for  disposing  of  the 
leading-in  w'ires.  The  sockets  are  made  to  fit  S.  M.,  T,  H. 
and  Edison  lamps,  and  are  manufactured  by  the  lona  Manu- 
facturing Company,  336  Congress  street,  Boston,  Mass. 


254 


THE      EI^KCTRlCAT^     WORT.O. 


Vol.  XXin.  No.  8. 


Imperial  Dry    Battery. 


While  the  Imperial  battery  we  illustrate  has  been  on  the 
market  for  more  than  three  years,  it  has  only  been  within 
the  past  year,  since  -Mr.  Burnley  has  connected  himself  with 
the  Miamisburg  Electric  Company,  Miamisburg,  Ohio,  that 
they  have  been  manufactured  in  sufficient  quantities  to  sup- 
ply the  demand.  Advantages  of  this  battery  are  that  the 
flepolarizer  used  does  not  become  a  dean  weight  or  resist- 
ance, and  it  is  not  possible  ioT  the  battery  to  deplete  itself  by 
used-up  depolarizing  matter,  and,  therefore,  the  possibility  of 
internal  short-circuiting  is  eliminated.  It  ojnsumes  material 
only  when  the  circuit  is  closed,  and  will  not,  therefore,  de- 
teriorate wlun  not  d<jing  work;  thus  giving  back  in  actual 
service  rendered  an  i-fjuivalent  f<jr  money  expended  and  pos- 
sessing the  superior  merit  of  holding  its  initial  force  over 
long  periods  of  time,  enabling  dealers  to  place  them  on  their 
shelves  without  an  appreciable  deterioration.  They  are  slow 
to  polarize  and  f|uiok  to  recuperate  and  not  liable  to  rapid 
failure,  and  it  is  almost  impossible  to  deplete  the  cell  by  ex- 
haustive work  so  that  it  will  not  do  good  service;  hence,  its 
efficiency  is  all  that  could  be  desired.  They  are  hermetically 
sealed  and  remain  so,  and  will  not  boil  over  or  burst  the 
seal,  anfl  oozing  of  the  salts  from  the  top  is  entirely 
eliminated.  Its  internal  resistance  is  small  and  possesses  a 
high  and  quite  constant  E.  "Nf.  F.  The  Imperial  is  not  a 
closed-circuit  battery,  and  should  not  be  so  used,  but  it 
is  intended  for  all  purposes  for  which  an  open  circuit  bat- 
ten- i<;  tised.  and  is  ronstnicted  to  meet  all  the  conditions 


which  sUde  freely  between  the  vertical  guides  of  the  pedestal, 
thus  keeping  the  axles  parallel  with  each  other,  and  resisting 
the  pressure  of  the  brake  when  applied  to  the  wheels.  On 
each  side  of  the  bottom  of  the  pedestal  are  sockets  which 
receive  the  adjustable  angular  braces  supporting  the  ends 
and  centres  of  the  frame.  Connecting  the  t^vo  arms  of  the 
pedestals  is  a  strong  steel  stay,  fitting  tightly  between 
shoulders.  Entering  the  sockets  of  these  stays  are  adjust- 
able tubular  braces,  extending  from  pedestal  to  pedestal,  and 
with  the  side  bars  and  angular  braces  forming  a  simple,  and 
at  the  same  time  a  substantial  truss,  distributing  the  weight 
of  car  and  the  strains  from  motor  and  all  other  causes 
over  the  entire  frame  of  the  truck. 

Above  and  resting  on  the  axle  boxes,  and  between  the  side 
bars,  are  half  elliptic  springs,  engaging  in  yokes  at  their 
ends  and  giving  a  perfectly  free  and  elastic  action,  which 
enables  them  to  receive  and  reduce  the  shock  and  jolting 
so  commonly  experienced  in  electric  cars.  These  springs 
also  reduce  the  shock  and  strain  on  motors  caused  by  ob- 
structions on  the  rails  or  irregularities  in  the  road  bed.  To 
further  secure  easy  ridmg,  at  each  end  of  the  truck  frame  is 
placed  a  pair  of  elliptic  springs,  securely  fastened  to  the 
trussed  end  bar.  Upon  these  springs,  but  not  fastened  to 
them,  is  placed  the  body  bolster,  extending  across  the  car 
and  engaging  the  side  sills  by  angle  irons  at  each  end. 

The  car  body  is  fastened  to  the  truck  by  king  bolts 
placed  in  the  centre  at  each  end,  and  passing  through  the 
bolster  and  end  bar.  These  king  bolts  are  arranged  with  a 
coiled  spring  that  bears  against  the  centre  of  trussed  end  bar 
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IMPROVED     RADIAL     TRUCK. 


required  for  such  a  battery  by  the  general  trade.  Its  volt- 
age is  1.5  and  amperage  from  7  to  10.  Where  higher  am- 
perage is  wanted  special  batteries  are  made. 


The   Empire  State   Radial  Truck. 


The  truck  wc  illustrate,  nianufacturc<l  by  the  Taylor  Elec- 
tric Truck  Company,  Troy,  N.  Y..  is  designed  on  the  radial 
principle;  that  is,  the  traction  is  applied  from  a  point  central 
to  the  four  wheels  and  not  from  plates  on  the  side  of  the 
frame,  and  is  claimed  to  be  the  only  radial  truck  designed  for 
electric  motors  in  which  the  car  body  is  supported  by  elliptic 
springs,  and  the  only  <>nc  that  can  be  run  safelv  aromid 
ctirves  at  a  high  speed. 

The  sides  arc  composed  of  two  steel  bars  placed  edgewise, 
fninly  bolted  together,  and  secured  at  each  end  bv  tnissed 
end  bars,  and  in  the  centre  by  two  hra\7  wrought  iron  bars 
placed  edgewise,  which  also  aflford  a  place  for  the  attach- 
ment of  the  motor  (^r  cable  grip.  The  independent  rect- 
.nnt;;iilar  frnnie  thus  made  f<^nn<;  a  rigid  and  substantial  base 
for  the  construction  oi  the  truck.  To  the  side  bars  are  firmlv 
bolted   the  pedestals  or  jaws   that  receive  the  axle  boxes, 


upon  the  under  side,  and  assists  the  lull  elliptic  springs  in 
preventing  the  end  teetering  of  the  car  body. 

The  truck  is  equipped  witli  a  compound  lever  brake,  by 
which  the  power  is  applied  centrally,  and  by  which  an  even 
and  direct  pressure  of  the  brake  shoes  is  put  upon  all  the 
wheels  at  the  same  instant,  thereby  stopping  the  car  gradu- 
ally and  quickly.  The.sc  brakes  are  so  hung  that  the  shoo 
adjusts  Itself  to  the  periphery  of  the  wheel  whether  the  car 
is  light  or  loaded,  thereby  securing  a  uniform  wear  of  the 
braki-  shoe.  The  brake  shoe  is  entirely  independent  of  the 
brake  head,  and  is  held  to  it  by  a  key,  which  can  be  reariily 
removed,  allowing  the  worn-out  shoe  to  be  replaced  by 
atiother,  without  unscrewing  a  single  bolt,  thus  saving  time 
and  expense.  The  brakes  are  also  supplied  with  an  ad- 
justable releasing  spring,  which  can  be  so  nicely  adjusted 
that  each  shoe  can  be  set  at  an  equal  distance  from  the 
wheels.  Tlie  brake  rods  are  provided  with  quick-acting 
turnbtickles  to  take  up  the  slack  caused  by  wear,  and  all  a<l 
justtncnts  can  be  made  from  the  sides,  without  the  necessity 
of  ninning  the  truck  over  a  pit  When  a  mot«ir  car  is  used 
with  a  trailer,  and  both  cars  moimted  upon  this  truck,  an 
additional  de\Hce  can  be  attached  to  the  brake  by  which  both 
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cars  can  be  controlled  by  the  motorman,  and  the  services  of 
a  brakeman  on  the  trailer  dispensed  with. 

From  the  above  description  it  will  be  seen  that  solidity  of 
construction  is  assured,  and  that  any  width  of  car  frame  can 
be  used  without  change  of  construction.  The  durability  is 
great,  and  little  or  no  wear  comes  on  the  car  body,  and  no 
uneven  wear  on  the  journals  and  bearings.  All  working 
parts  of  the  motor  are  accessible  without  disturbing  any  part 
of  the  truck,  and  the  truck  can  be  quickly  removed  from  the 
car  body.  By  the  peculiar  combination  of  the  elliptic  springs 
there  is  no  end  teetering,  even  when  running  at  a  high  rate 
of  speed,  and  an  easy  and  elastic  movement  is  given  to  the 
car  body,  thereby  obviating  the  shocks  and  unpleasant  jolts 
so  commonly  experienced  in  electric  cars. 


Insulator  Support. 


The  insulator  support  we  illustrate,  manufactured  by  Hen- 
ley &  Laudermilk,  Paris,  Tenn.,  obviates  the  employment  of 
holes  in  the  cross  arm  of  the  pole.  It  can  be  adjusted  to  any 
desired  point  on  the  arm  and  there  rigidly  clamped  in  posi- 
tion. It  will  protect  the  cross  arm  from  weather  cracks,  and 
in  a  measure  avoid  inside  decay,  as  the  device  is  entirely  ex- 
ternal of  the  arm,  and  no  holes  are  necessary  which  would 


INSULATOR    SUPPORT. 

admit  water.  The  employment  of  the  improved  support 
renders  the  cross  arm  stronger  and  more  durable,  as  it  does 
not  require  to  be  perforated  for  the  passage  of  the  ordinary- 
insulator  pin,  and  for  the  same  reason  the  size  of  the  cross 
arm  can  be  reduced.  The  support  can  be  quickly  and  con- 
veniently applied  or  removed,  and  where  there  are  more  wires 
on  one  side  of  the  pole  than  the  other  side  an  efficient  balance 
can  be  obtained  by  adjusting  the  supports  on  the  side  carry- 
ing the  least  number  of  wires  furthest  from  the  pole. 


A   Telephone   Exchange  System. 


An  improved  telephone  switchboard  exchange  has  been 
placed  on  the  market  by  the  Lockwood  Electric  Telephone 
Construction  Company,  i8  Columbia  Heights,  Brooklyn, 
N.  Y.,  which  claims  unusual  simplicity  of  construction  and 
ease  of  operation.  The  main  feature  of  the  switchboard  is 
a  plug  which  takes  the  place  of  a  spring  jack,  and  which  has 
a  push  button  in  the  back  end  for  the  purpose  of  cutting  in 
a  local  battery  for  signal  purposes  at  the  magneto  bell,  if  de- 
sired.    When  the  plug  is  placed  in  the  hole  in  the  switch- 


board by  the  operator  the  metallic  circuit  is  completed,  and 
then  by  pushing  the  button  it  calls  up  both  ends  of  the 
line.  The  switchboard  and  telephone  connections  are  dia- 
gram matically  shown  in  Fig.  i,  which  also  gives  a  detail  of 
the  plug.  Each  subscriber  has  a  switchboard  constructed 
upon  this  plan,  with  as  many  connections  or  holes  for  the 
plug  as  there  are  connections,  and  by  placing  the  plug  in  the 
dififerent  holes,  and  pressing  the  button  at  the  end  he  can 


FIG.    1.— TELEPHONE    EXCHANGE    SYSTEM. 

place  himself  in  connection  with  any  of  the  subscribers  he 
may  desire.  When  not  in  use  the  plug  is  placed  in  a  ground 
hole. 

Mr.  William  C.  Lockwood  was  among  the  first  in  the 
telephone  field,  one  of  his  patents  on  a  magnetic  trans- 
mitter, No.  233,360,  bearing  date  Oct.  19,  1880,  and  the  same 
year  the  Lockwood  Telephone  Company,  of  Chicago,  was 
started.  He  has  been  actively  engaged  in  the  telephone  field 
since  then,  producing  a  number  of  improvements,  of  which 
one  was  a  practical  system  of  direct-current  telephony,  pat- 
ented in  March,  1892. 

The  transmitter  shown  in  Fig.  2  is  an  improvement  on 
that  of  the  patent  of  1880.     Its  chief  feature  is  an  iron  ring 
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up<in  which  the  metal  diaphragm  rests,  this  iron  ring  in  turn 
testing  upon  a  mica  ring,  and  it  is  claimed  that  this  renders 
tlie  instrument  exceedingly  sensitive.  The  illustration  shows 
two  sivles,  one  being  a  complete  set  with  magneto  bells,  etc., 
ami  the  other  a  desk  transmitter  and  receiver.  It  is  claimed 
that  thi>^  transmitter  and  receiver  will  work  effectively  25 
miles,  and  has  been  tested  for  a  distance  of  170  miles. 
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An   Automatic   Telephone  Service. 


TTie  system  of  telephonic  intercommunication  which  we 
illustrate,  the  invention  of  Mr.  T.  McCoubray,  P.  O.  Box  34, 
Xew  York,  and  formerly  secretary  of  the  National  Electric 
Lij(ht  Association,  is  desiji^ned  for  use  in  warehouses,  stores, 
mills,  factories,  ships  and  larjje  plants  of  every  description. 
It  is  also  especially  adapted  for  use  in  small  centres  or  vil- 
lag'cs  where  a  limited  number  of  subscribers  would  not  jus- 
tify the  installation  of  an  expensive  exchange  or  central 
station  and  attendant  operators. 

The  auto-service  is  dcsijjned  so  that  when  the  operator  at 
any  one  station  is  in  communication  \\ith  any  other,  the 
circuit  is  kept  closed  and  the  hand  left  free  for  use  in  writ- 
ing,', etc.  When  the  hand-phone  is  restored  to  its  normal 
position,  however,  a  warning  bell  will  ring  continually  until 
the  calling  key  is  released,  thus  opening  the  circuit  and  leav- 
ing the  station  ready  to  be  called.  In  this  system  it  is  not 
nece<;^ary  to  place  the  hand-phone  in  any  fixed  relation  to 
anv  othfT  part  rif  the  ,t p p.T-n t ii<; :  it  i-;  simply  laid  down  anv- 


ton;  a  very  grave  objection  when  the  user  has  occasion  to 
make  memoranda.  Where  the  necessity'  of  using  both 
hands  in  other  systems  does  not  exist,  they  involve  the  clos- 
ing of  a  switch  or  the  insertion  of  a  plug;  in  either  case,  a 
neglect,  through  forgetfulness,  to  restore  the  line  to  its 
nonnal  condition  would  render  useless  the  signalling  ap- 
paratus, which  objection  does  not  apply  to  this  system,  nor 
the  objection  of  always  hanging  the  telephone  on  a  hook  or 
placing  it  in  some  certain  relation  to  the  line  to  keep  it  in 
circuit.  The  apparatus  illustrated  is  designed  for  eight  sta- 
tions,but  the  system  may  be  applied  to  any  number  from  two 
to  one  hundred,  or  more.  Both  a  stand  and  a  bracket  trans- 
mitter arc  shown  in  the  cut. 


New     Books. 

A  POCKKT  BOOK  OF  ELECTRICAL  RULES  AXD  TABLE? 
For  the  use  of  Elecrrlcians  and  Engineers.  By  John  Munro. 
C.  E.,  and  Andrew  Jamleson.  M.  I.  C.  E.,  F.  R.  S.  E.  Tenth 
edition,  revised  and  enlarged.  London:  Charles  Griffin  &  Co. 
Price.  $2.50. 

This  well-known  work  of  reference  has  again  been  care- 
fully revised  and  corrected  to  date  for  this,  the  tenth,  edition. 
It  has  also  been  furnished  with  new  matter,  including  the  de- 
ricion*;    of   the    recent    Chicagr)    International    Congress   of 
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where  within  the  limit  allowed  by  the  flexible  connection^, 
and  the  station  is  always  in  such  relation  to  the  outlying  sta- 
tions as  10  admit  calling  up  or  being  .signalled  to  by  any  of 
them. 

Anotlur  advantage  i.-,  that  when  any  .>,tati<in  ^ij^iialb  to  any 
other  a  bell  rings  at  both  stations,  and  the  picking  up  of 
the  hand-phone  by  the  operator  at  the  outlying  station 
changes  the  character  ui  the  signal  at  the  station  calling, 
thus  giving  iiisfantaiieou.s  notice  that  the  call  lia>  been  heani 
and  conversation  may  begin.  Thi.s  •'return"  ring  thus  clem 
onstrates  that  the  outlying  station  is  being  signalled,  ami 
insures  (lie  certainty  of  the  circuit  being  in  order.  There  is 
but  one  battery  source  required,  and  this  is  placed  in  some 
c.invenienl  pl.ice,  where  it  may  be  in.-,pecled  at  any  time, 
should  the  necessity  arise,  by  the  pcr.s.)n  in  who.se  care  it 
would  be.  The  advantage  of  this  single  batlcrj'  s(»urcc  is 
apparent,  as,  for  example,  where  a  system  of  50  stations  is 
employed,  with  this  .system  but  six  cells  of  batterv.  all  lo- 
cated at  one  place,  would  be  rc(|uired.  In  other  systems 
there  would  be  needed  several  hmidred  cells  of  battery  to 
pcrfoim  the  -^ame  serxicc.  scattered  in  various  parts 
(»f  the  territory,  necessitating  great  expense  and  c«in 
stant  care.  The  signalling  box  -unlike  other  svstcms 
—has  Inu  a  single  key.  which  is  used  t«i  place  it  in 
connection  with  any  of  the  outlying  stations.  The  .signal 
operates  only  at  the  selccte<l  station,  and  docs  not  ring  up 
any  other,  except  as  dcsire.l  In  this  .svstem  there  is  no 
necessity  of  rmploving  both  ban. Is— one  to  hold  the  tcle- 
plmnc  to  thr  .  .1.    U1.I  the  other  to  hold  down  the  kev  or  hut- 


-«j»JJeciricians  in  regard  to  nomenclature,  but  the  authors  do 
not  include  the  notation  countenanced  by  the  congress,  on 
the  ground  that  it  is  not  as  good  as  their  own.  and  suggest  a 
combination  of  the  two  systems — a  suggestiv»n  which  will 
probably  meet  with  little  approval.  Among  the  new  matter 
is  an  illustrated  description  of  a  ballistic  galvanometer,  with 
clirecli«ins  how  to  use  it  in  obtaining  magnetic  induction, 
l)ermeability  and  hysteresis  cur\'es,  as  well  as  for  determining 
the  capacity  of  a  cable  or  condenser  in  absolute  measure; 
magnetization  tests  by  the  magnetometer  method;  five  dif- 
feient  tests  on  self  and  mutual  induction,  four  on  the  meas- 
urement of  low  resistances  and  one  on  the  efficiency  of 
dynamos  by  C  ardew's  methoil;  a  description  of  the  internal 
arrangements  of  and  connections  for  Evershed's  ohmmeter 
and  f«)r  the  ("rompton-r*>chin  arc  lamp,  and  Lloyd's  rules 
for  ship  lighting.  Several  importatit  tables  relating  to  pure 
Copper  wire  and  incandescent  lamps  have  also  been  added. 


Flectrlc    WcldinK   of  Rails. 


.\bout  10  per  cent,  of  the  electrically  welded  rails  in  Bos- 
ton have  broken  in  ser\ice.  The  experiment  proved  that  a 
continuous  rail,  protectefl  by  the  pavcTucnt.  shows  no  ill 
effect  from  expansion:  but  whether  the  rails  broke  from 
contraction  or  from  inherent  weakness  due  to  the  welding, 
is  yet  to  be  determined.  Hereafter  the  entire  end  surfaces, 
including  the  head,  will  be  tmited,  and  care  will  be  exercised 
not  to  injure  the  fibre  of  the  metal  or  to  restrain  the  ex-  ' 
pansion  due  to  the  heat 


Febhuarv  24,  1894. 
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^mnnctHl  Itntellijgence. 


The  Electrical  Stock  Market. 


New  Yokk,  Feb.  17,  1894. 
ELECTRICAL  STOCKS  have  been  practically  featureless  this 
week — so  far  as  any  distinct  movement  in  their  quotations  is  no- 
ticeable. Neither  Western  Union  nor  General  Electric  has  been 
the  factor.  One  or  the  other  generally  is  in  the  New  York  market, 
while  Boston  traders  have  deserted  Westinghouse  and  Bell  tele- 
phone for  railway  shares. 

GENERAL  ELECTRIC  common  stock  has  held  its  own  this 
week  with  a  firmness  that  has  been  very  encouraging  to  interested 
parties.  There  is  no  doubt  that  many  of  the  more  timid  bears 
have  been  forced  to  cover,  and  this  is  given  as  a  reason  for  the 
recent  strength.  Many  shrewd  operators  still  profess  to  believe 
that  the  company's  condition  is  not  yet  what  it  should  be,  and 
continue  to  prophesy  further  declines.  They  argue  that  much  of 
the  past  bu.siness  has  been  done  at  a  loss,  and  that  the  margin  of 
profit  even  now  is  very  narrow.  There  is  good  reason  for  believ- 
ing, too,  that  many  insiders  who  bought  their  stock  long  ago  have 
recently  parted  and  are  still  letting  go  of  their  stock — in  fact,  to 
such  an  extent  that  the  shifting  of  the  control  from  Boston  to  the 
New  Yorkers  is  now  understood  to  be  a  real  fact.  If  so,  a  radical 
change  in  the  management  at  the  coming  annual  meeting  is  as- 
sured, though  there  are  technical  denials  in  plenty.  The  Drexel- 
Morgan-Vanderbilt-Twombly  interests  now  hold  control  of  the 
stock  to  such  an  extent  as  to  practically  corner  it,  and  already 
talk  is  heard  of  the  election  to  the  presidency  next  April  of  Mr. 
Twombly.  Talk  is,  moreover,  heard  of  scaling  down  the  common 
stock,  so  as  to  wipe  off  the  shrinkages  in  assets  written  off  on  the 
books  of  the  company  for  the  past  six  months  and  assure  the  re- 
turn of  dividends  on  both  classes  of  stock,  but  as  there  are  no 
immediate  prospects  of  any  distribution  among  stockholders,  a 
director's  point  that  the  discussion  is  premature  is  well  taken. 
On  the  other  hand,  people  familiar  with  the  workings  of  the  com- 
pany say  that  its  finances  are  in  excellent  shape  again  and  that 
with  any  revival  in  general  trade  resumption  of  dividends  may  be 
counted  upon.  An  official  statement  is  promised  for  March  1, 
showing  that  the  company  has  no  floating  debt  and  no  paper  out- 
standing. 

THE  ELECTRIC  CORPORATION  gives  notices  to  subscribers 
to  the  capital  stock  that  they  must  surrender  their  subscription 
receipts  to  the  American  Loan  and  Trust  Company  to  enable  the 
directoi's  to  carry  out  their  plan  of  postponing  all  further  calls 
upon  the  several  subscriptions  for  stock  and  of  distributing  the  7 
per  cent,  debentures  to  those  who  have  paid  50  per  cent,  of  their 
subscriptions,  the  debentures  being  issued  at  par  value  to  the 
amount  of  the  subscription.  Pending  the  issue  of  new  subscription 
receipts,  temporary  receipts  will  be  given.  The  removal  of  the 
Electric  Corporation  from  the  General  Electric  offices  in  Boston 
to  new  quarters  gave  rise  to  renewed  reports  of  a  Lynn  syndicate 
to  take  the  old  Thomson-Houston  works,  but  these  statements  are 
absolutely  denied. 

WESTINGHOUSE  ELECTRIC  common  and  preferred  stocks 
have  maintained  the  strength  imparted  to  their  quotation  by  the 
favorable  announcements  of  last  week.  Pittsburg  and  Boston  ad- 
vices continue  bullish,  and  great  things  are  expected  in  the  way  of 
profits  to  the  company  from  Mr.  Westinghouse's  new  third  rail 
system  and  the  other  plans  in  operation  for  the  company's  com- 
mercial welfare.  The  company  will  pay  on  March  1  interest  then 
due  on  its  scrip. 

WESTERN  UNION  TELEGRAPH  has  had  an  appreciable  ad- 
vance in  recent  days.  It  is  generally  attributed  to  covering  shorts 
for  a  prominent  bear  operator.  It  is  thought  that  interests  asso- 
ciated with  the  management  have  taken  advantage  of  the  cover- 
ing movement  to  reduce  their  holdings.  A  director  admits  that  the 
losses  from  the  closing  up  of  the  pool  rooms  has  been  very  great, 
but  there  are  hopes  that  the  loss  of  this  business  will  be  com- 
pensated in  some  way.  The  company  is  exercising  all  kinds  of 
retrenchment  in  order  to  keep  earnings  up,  and  the  net  revenue, 
as  a  result  of  the  great  retrenchment,  will  not  show  up  so  badly 
as  expected. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY  of  New 
York  makes  a  good  showing  in  its  January  statement.  Gross  re- 
ceipts were  $135,184,  an  increase  of  $14,953  over  January,  1893.  Ex- 
penses were  only  $58,340,  so  that  net  earnings  were  $76,843,  or 
$10,643  niore  than  last  year.  The  company  reports  195,848  incan- 
descent lamps  installed,  or  48,977  more  than  a  year  ago;  2,649  arc 
lamps,  a  gain  of  980,  and  5,669  k.  p.  in  motors,  an  increase  of 
1,777  h.  p.  * 

AMERICAN  BELL  TELEPHONE  still  furnishes  Boston  with  a 
deal  of  gossip.  Indications  point  to  the  speedy  granting  of  the 
petition  for  an  increase  in  the  capital  stock  to  $50,000,000.  One  of 
the  company's  lawyers  says  that,  if  the  request  is  refused,  the 
company 'would  remove  to  New  York,  where  assent  to  the  plan 
would  be  obtained.  Although  an  inimical  spirit  to  the  Bell  com- 
pany has  developed  in  both  branches  of  the  Massachusetts  Leg- 
islature, it  is  likely  that  the  threatened  loss  of  the  great  revenue 


that  the  State  derives  from  taxation  of  the  corporation  will  effec- 
tually dislodge  any  and  all  oppo.sitlon. 

ELECTRICAL    STOCKS. 

Par. 

Brush  111.,   New  York .>0 

Ketrolt   Electrical    Works 10 

Cleveland  General   Electric  Co — 

East   River   Electric    Light 100 

Electric  Con.   &  Supply  Co.,  pref 15 

com 15 

Edison  Electric  111.,   Xew  York 100 

"         l8t8 — 

Edison  Electric  111.,   Brooklyn 100 

"           "           "        Boston 100 

"            "            "        Chicago 100 

Philadelphia 100 

Edison  Electric  Light  of  Europe — 

"        Bonds  _ 

Ore    Milling — 

Kort   Wayne   Electric — 

General  Electric  Company lOO 

deb.  5'8   _ 

Interior  Conduit  and  Ins.   Co 100 

Mount   Morris    Electric _ 

We.'-tlnghouse  Consolidated 50 

"           "           pref 50 

Western    Ur'on   Telecraph _ 


Bid. 

Asked. 

20 

3.5 

2 

3 

86 

w 

— 

».i 

15 

Itt 

15 

17>2 

'Jfi 

'JS 

105  U 

105  Hz 

C»9 

102 

112 

115 

145 

150 

11.5 

120 



3 

80 

85 

5 

12 

4>3 

OH: 

Wi 

3«'4 

7? 

74 

20 

30 

— 

05 

45 

47 

20 

27 

OT'g 

83  >2 

New  Incorporations. 


THE  ST.  LAWRENCE  RIVER  POWER  COMPANY,  Buf- 
falo, N.  Y.,  maximum  capital  stock  $2, .500,000.  The  promoters  are 
C.  F.  Whltcher,  C.  C.  Conroy,  B.  Kittinger,  J.  G.  Taylor,  all  of 
Buffalo. 

THE  METROPOLITAN  ELECTRIC  COMPANY,  Reading,  Pa., 
capital  stock  $10,000,  has  been  formed  to  supply  light,  heat  and 
power.      The  promoters  are  R.  Nelson  Buckley,  J.  A.  Rigg  and  R. 

B.  Jones. 

THE  EAST  SNYDER  AVENUE  PASSENGER  RAILWAY 
COMPANY,  Philadelphia,  Pa.,  has  been  formed  to  construct  and 
operate  an  electric  railway.      D.  C.  Golden,  H.  C.  Murphy  and  J. 

C.  Lugar  are   interested. 

THE  NEW  YORK  ELECTRICAL  ENGINEERING  COMPANY, 
New  York,  capital  stock  $10,000,  has  been  formed  to  construct 
electrical  plants.  M.  M.  Jacobs,  F.  G.  Writer,  F.  D.  Kivemore, 
New  York,  are  the  promoters. 

THE  LAKE  STREET  MANUFACTURING  BLOCK,  Chicago. 
111.,  capital  stock  $.350,000,  has  been  formed  to  furnish  and  create 
light,  heat  and  power  for  itself  and  others.  D.  J.  Davis,  T. 
Rankin  and  J.  A.  Woodbury  are  interested. 

THE  ANTHRACITE  ELECTRIC  LIGHT,  HEAT  AND  POWER 
COMPANY,  Scranton,  Pa.,  capital  stock  $25,000,  has  been  formed 
to  supply  light,  heat  and  power  by  electricity.  W.  S.  Mears,  A. 
H.  Tuiner  and  F.  W.  Bleckley  are  interested. 

HUNTINGDON  STREET  CONNECTION  PASSENGER  RAIL- 
WAY COMPANY,  Philadelphia,  Pa.,  capital  stock  $6,000.  has  been 
formed  to  erect  and  operate  an  electric  railway.  G.  W.  Widener. 
W.  L.  Elkins  and  G.  Yarrow  are  the  promoters. 

THE  LACKAWANNA  VALLEY  STREET  PASSENGER  RAIL- 
WAY COMPANY,  Mayfield,  Pa.,  capital  stock  $100,000,  has  been 
formed  to  construct  and  operate  an  electric  railway.  The  pro- 
moters are  W.  Walker,  J.  D.  Stocker  and  J.  D.  Caryl. 

THE  PLACERVILLE  ELECTRIC  COMPANY,  Auburn,  Cal., 
capital  stock  $20,000,  has  .been  formed  to  light  the  streets,  resi- 
dences and  business  houses  of  Placerville.  R.  F.  Burns,  W.  S. 
Graham  and  F.  P.  Tuttle,  Auburn,  Cal.,  are  interested. 

THE  CHICAGO  ELECTRIC  COMPANY.  Chicago.  111.,  capital 
stock  $1,000,000,  has  been  formed  to  manufacture  electrical  ap- 
paratus and  to  supply  electricity  for  various  purposes.  W.  M. 
Lenhart,  J.  W.  Aldevman  and  E.  S.   Norton  are  interested. 

THE  CHERRY  SIREET  PASSENGER  RAILWAY  COMPANY. 
Philadelphia,  Pa.,  capital  stock  $12,000,  has  been  organized  to  con- 
struct and  maintain  an  electric  railway  in  Philadelphia.  Pa.  D. 
C.  Golden,  H.  C.  Murphy  and  J.  C.  Lugar  are  the  promoters. 

THE  CALIFORNIA  COLONIZATION  COMPANY.  Los  Angeles. 
Cal.,  capital  stock  $100,000,  has  been  formed  to  build  electric  light 
works,  waterworks,  etc.,  etc.  J.  J.  Caspar,  F.  L.  Alles,  G.  W. 
MacKnight  and  J.  H.  Case,  all  of  Los  Angeles,  are  interested. 

THE  CHICAGO  ELECTRIC  TPUCK  COMPANY,  Chicago,  111., 
capital  stock  $25,000,  has  been  formed  to  manufacture  and  sell  elec- 
tric motor  trucks,  wheels  and  appliances  for  electric  railways. 
C.  W.  Lyman,  J.  Eraser  and  G.  H.  Graham  are  the  promoters. 

INDEPENDENCE  AND  RUSH  PARK  STREET  RAILWAY 
COMPANY,  Independence.  Iowa,  capita'  stock  $25,000,  has  been 
formed  to  operate  an  electric  or  steam  railway  at  Independence. 
Iowa.  R.  M.  Campbell,  Z.  Stout  and  A.  D.  Guernsey,  of  that  to'wn. 
are  the  incorporators. 

THE  SUBURBAN  RAILWAY  AND  ELECTRIC  COMPANY. 
Elizabeth.  N.  J.,  capital  stock  $750,000.  has  been  formec?  to  con- 
struct and  operate  street  railways.  J.  S.  Bartlett,  C.  H.  Newhall. 
Lynn.  Mass.:  W.  B.  Hosmer,  Boston,  Mass.,  and  J.  B.  ;McGiffert. 
Roselle,  N.  J.,  are  the  organizers. 

THE  ELECTRIC  STORAGE  AND  EQUIPMENT  COMPANY. 
Chicago,  111.,  capital  stock  $250,000.  has  been  formed  to  manufac- 
ture  electrodes     for   storage     batteries,    rheostats,     switches,     arc 
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JJghtB.  dynamoB,  etc.,   and  to  equip  care,  etc.      E.   W.  Applegate, 
O.  R.  Stratton  and  H.  B.  Llndley  are  Interested. 

THE  UNIVERSAL  INDEX  CLEAT  COMPANY.  Jersey  City. 
N.  J.,  capital  stock  %i:>.W).  has  been  formfrd  to  manufacture  and 
Hell  f;lealH  for  Jioldlng  .xnd  carrying  electric  wires.  G.  E.  ^vans, 
Jersey  City,  N  J.;  J.  U.  Gould.  Boston.  Mass..  and  H.  1^  \\  a.sh- 
hu rn,  New  York.  N.  Y..  are  the  Incorporators. 

THE  STERLING  SfPPLY  AND  MANUFACTURING  COM- 
PANY, New  York  City,  capital  stock  il'a.fm.  has  been  formed  t-. 
manufacture  supplies  for  electric,  cable,  horse  and  steam  rail- 
ways, etc.  W.  D.  Baldwin.  W.  H.  White.  Jr..  and  J.  R.  Furman. 
all  of  3«  Park  Row.  New  Y*,rk,    are  Interested. 

THE  MUSKINGI:M  electric  COMPANY.  Zane^^v^lle,  Ohio, 
f-apltal  stork  %r,(>.im,  has  been  form.-d  to  cmstruct  and  operaie 
H^ctrlc  plants  to  manufacture  and  distribute  electric  currents  for 
light,  heat  and  power.  G.  L.  Foley.  T.  J.  Barton.  L.  G.  England. 
E.   L.  Wlnchell  and  W.  D.  Chapman  are  Interested. 

THE  AUERHACH-WOOLVERTON  ELECTRIC  COMPANY. 
Jersey  City,  N.  J.,  ca].ital  stock  $1,000,000,  has  been  formed  t-. 
manufacture  and  sell  under  letters  pat-  t  of  the  United  States 
electric  arc  lamps.  G.  L.  Record,  Jer.sey  City,  N.  J.;  S.  H.  Schwarz 
a  fid  J.  S.  Coiiand.  New  York,  are  the  Interested  parties. 

THE  MERCHANTS'  ELECTRIC  LIOHT  AND  POWER  COM- 
PANY, Gainesville,  Tex.,  capital  stock  $:i.'..oOO,  ha.s  been  formed  to 
erect  and  operate  electric  light,  heat  and  p<jwer  machinery  for 
generating  light,  heat  and  power.  C.  A.  ZITier.  San  Antonio,  and 
W.    H.    McGaw   and   E.  J.   OBeirne  are   the   promoters. 

THE  TAMA  AND  TOLEDO  RAILWAY  AND  LIGHT  COM- 
PANY. Tama.  Iowa,  capital  slock  $80,000.  has  been  formed  to  build 
and  equip  an  electric  railway  from  Tama  to  Toledo,  Iowa,  and 
also  electric  light  plants.  L.  H.  Ong.  W.  B.  Ong.  both  of  New 
Sharon,  and  D.  S.  Couch,  of  Colfax,  Iowa,  are  the  promoters. 

THE  ELDORADO  LIGHT  AND  FUEL  COMPANY.  Eldorado. 
Kan.,  capital  stock  $75,000,  has  been  formed  to  generate  and  supply 
electricity  and  fuel  gas;  also  to  construct  electric  and  gas  plant.s. 
street  railway  lines,  etc.  R.  Hatfield,  O.  H  Beattey.  H.  Burnett. 
W.  (i.  Thoma.s.  and  R.  E.  Lawrence,  all  of  Wichita,  are  interested. 
WADDINGTON,  N.  Y.— The  Erie  Construction  Company,  $100.- 
000.  has  been  incorporated  to  develop  the  water  power  in  the 
vicinity  of  Waddlngton.  The  officers  are  Chas.  C.  Conroy,  presi- 
dent; Chas.  F.  Whitcher.  secretary,  and  Wm.  Hemming,  treasurer. 
They  propos**  to  develop  power  for  electricity  to  supply  to  fac- 
tories. 

THE  MAKER  ENGINEERI.N'G  COMPANY,  Seattle.  Wash.. 
.•a|)ltal  stock  $jr).(M»(i,  has  been  formed  to  construct  and  equij)  steam 
railroads,  telephones,  electric  lines,  waterworks,  etc..  and  to  en- 
gage In  the  manufacture  of  electric  and  steam  machinery.  F. 
H.  Cop.  a.  M.  Brookes,  (\  H.  Baker  and  John  Fairfield  are  Wm- 
promoters. 

THE  STANDARD  ELECTItlC  EgUII  MENT  COMPANY, 
Ji-rsey  City,  N.  J,,  capital  8to<-k  $25,000,  has  been  formed  to  manu- 
facture and  sell  electric  light,  power,  railway  and  allied  eijulp- 
rnerit,  and  to  construct  and  e.mip  electrical  plants  of  every  de- 
scription. J.  F.  O'Day.  J.  ()"Day.  New  York,  ami  L.  H.  Scheju  k. 
.Veshantlc.   N.  J.,  are  the  Incorporators. 

THE  R.  HAAS  ELECTlilC  AND  MANUFACTURING  COM- 
PANY. -lOH  South  Sixth  street.  Sprlnglleld,  lu.,  has  been  Incorpo- 
ated  with  a  capital  st-.-k  of  $10.()()<t.  the  objeot  lu-lng  t.i  manufac- 
ttire  electric  appliances,  devices  and  general  electric  business. 
The  Incorporator  are  Rurloljth  Haaji.  Edward  C.  Haas  .unl  Winii.:n 
L.   Blucke. 

THE  McEVOY  ELECTRIC  CONSTRUCTION  AND  SUPPLY 
COMI'ANV.  Jersey  City.  N.  J.,  capital  stock  $2.*.ii,<MMt.  has  be.-u 
formed  to  construct  all  kinds  of  electrical  appliances.  E.  J.  Mc- 
Evoy.  J.  B.  A.  McEvoy.  ."tlK  East  .17th  sttLot;  E.  C.  O'Brien.  Ifi7 
East  7Hth  street;  K.  J.  Kenney.  Thomas  Kenney,  '221  East  ar.'h 
street.   New  York  City,  .incl  J.   B.   Young  .are     he  Incorporators. 

THE  SPANISH  AND  SOUTH  AMERICAN  LOVE  ELIOCTRI- 
I'AL  TRACTION  COMPANY.  Jersey  City,  N.  J.,  capital  stock 
llim.OfMi.  has  been  formed  to  hold.  sell.  etc..  patent  rights  and 
letters  patent  for  Inventions,  process<;s  and  ap«mrattis  useil  In  pro 
duclng  light,  heat  ami  i>ower  by  electricity.  IT  Stant<m.  De  Forest 
Mnnlce.  New  V..ii<  mh.i  a  T  Dravioii.  ,lerj«ev  City,  N.  J  ,  are 
Interested. 


New  York,  announces  that  on  account  of  the  rapidly  increasing; 
magnitude  of  its  indicator  business  It  has  t)ecome  necessary  to 
make  a  separate  department  of  it,  which  is  in  charge  of  A.  C. 
Lippincott. 


New  York  Notes. 


Orricn  OF  Tiir  Ej  BtTurOL  WoniJi. 
ti  T'.TiU  K'o««  ,  Nf  •  YorK,  Teh  17.  1894. 

MK  FRANK  S.  DE  RONDE,  generni  sales  agent  for  the  Stand- 
ard Pairt  Compnny.  2  Liberty  street.  New  York,  report.^*  that  tht 
Metropolitan  Electric  Company.  Chicago,  in.,  who  some  three 
weeks  ago  sec\nTd  the  Western  ngency  i  the  sale  of  P.  &  B. 
conM'ounil  and  other  products  of  the  Stnn<i«rd  "'«lnt  Company,  nt 
wlilch  time  they  ordered  n  large  bill  of  goods,  have  met  with  such 
flattering  success  that  th4<y  have  d\>pltcnted  their  original  order 
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New  England  Notes. 


Bka.S'CH  OmCB  OF  THE  EXECTRICAL  WoRLD,  I 

Room  91,  Hathaway  Building.  620  Atlantic  Ave.,     { 
Boston,  Mass..  Feb.  i  7.  1&94.         ) 

MARBLF:HEAD.  mass.- At  the  annual  town  meeting  on  March 

1   an  article  in   the  warrant   will  call   for  action  on   the  project   to 

purchase  an  electric  light  plant. 

THE  WEST  END  STREET  RAILWAY  suburban  passengers 
were  better  served  in  and  about  Boston  and  with  less  delay  in 
transportation  during  the  recent  storm  than  those  of  the  steam 
railroads  covering  the  same  sections.  The  service  was  excep- 
tionally good  on  the  We^t  End  road,  and  the  Boston  public  duly 
appreciated  it. 

PROF.  W.  L.  PUFFER,  of  the  Massachusetts  Institute  of  Tech- 
nology, Boston,  in  a  lecture  on  telephone  receivers  delivered  at  the 
Wells  Memorial  Institute  Feb.  13  before  a  large  and  appreciative 
nudience.  we  are  informed  by  the  National  Telephone  Manufactur- 
ing Company,  stated  that  as  a  result  of  his  experiments,  compar- 
ing the  different  styles  and  makes  of  instruments,  the  receiver 
telephone  of  the  National  Telephone  Manufacturing  Company,  as 
shown,  was  the  strongest  and  most  powerful  Instrument.  He 
especially  remarked  that  the  two  Bell  receiver  telephones,  as 
shown,  were  good  instruments,  but  that  the  National  must  be 
rated  as  first.  Many  receiver  telephones  botb  f>>rt-ie-n  and  do- 
mestic, were  exhibited. 


Western  Notes. 


Branch  Office  OF  The  ElkctricauWould        \ 
936  Monadnock  Building,  Chicago    Feb.  i^  1894.  J 

THE  ST.  PAUL  ELECTRIC  SUPPLY  COMPANY  has  opened  a 

store  at  315  Minnesota  street,  St.  Paul,  Minn.,  for  the  «»ale  r>f 
motors,  dynamos,  electric  fans  and  other  electrical  supplies.  A 
si>ecial  feature  of  the  business  will  be  the  storage,  subject  to  sale 
or  exchange,  of  old  motors. 

THE  INDEPENDENT  ELECTRIC  COMPANY,  of  3Sth  street 
and  StMwart  avenue.  Chicago,  well  known  as  manufacturers  of 
fuse  wire  and  mining  machinery,  haw  a<lded  a  new  <lepartment  to 
their  business,  and  are  now  prepared  to  furnish  promptly  a  high 
iinality  of  slate  for  all  purposes,  but  with  special  reference  to  th-^ 
rf<inirements  of  electrical  work.  They  cut  to  any  size,  and  fur- 
nish plain  and  finished  slate  in  any  desired  manner  or  quality. 

FROM  THE  WEST  TO  THE  CON VENTION.— Western  del*-- 
gates  to  the  Electric  Light  Conventbm.  which  meets  In  Wash- 
ington Feb.  27,  will  arrive  In  the  capital  Monday.  Feb.  26.  at  2:10 
P.  M.,  over  the  Chesajieake  and  Ohio  Railway.  The  trip  has  been 
iHlmlrably  arranged.  The  delegates  fnmi  Chicago  and  the  N(»rth- 
w.-st  will  l.-ave  Chicag<>  via  the  Big  Four  r.«ute  at  8:30  A.  M..  Feb 
25.  and  at  Indianapolis  will  be  joined  by  the  St.  Louls,  Kansas 
City  and  Peoria  contlngi-nt;  at  Cincinnati  they  will  be  met  by  the 
Queen  City  electricians  and  take  the  famous  F.  F.  V.  limited 
itiro»inli  the  most  j<ictiiresque  route  In  the  East  to  the  capital.  The 
train  will  be  solid  vestlbuled  electric  lighted  and  c«rr>-  a  hotel 
dining  (-ar  through. 


Orboon  Cmr,  FeK  ta,  1894. 

IT  IS  REPORTED  that  the  Point  Defiance.  Tacoma  and  Edison 
Railway  (^ompany.  of  Tacoma.  Wash.,  has  Issued  to  the  Northwest 
General  Electric  Company  a  mortgage  to  secure  an  Indebtedness  of 
$96,000. 

OREtiON  CITY  will  make  a  test  case  of  Motorman  Fields,  of  the 
East  Railway  Company,  who  was  recently  arrested  by  the  chief 
of  police  for  operating  an  electric  freight  car  on  the  streets  con- 
trary to  the  provisions  of  the  new  city  ordinance.  Imposing  a 
license  upon   street-car  freight   business. 

THE  TACOMA  RAILWAY  AND  MOTOR  COMPANY,  of  Ta- 
coma, Wash.,  has  reduced  the  monthly  pay  of  Its  c<mductors  and 
motormen  from  |7rt  to  $60.  The  reduction  In  salaries  Is  to  be  In 
force  for  three  months  only,  and  the  men  will  be  paid  up  to  date. 
The   hours  <if  w>>rk  will   probably  be  shortened   somewhat. 

PORTLAND.  ME.— Mr.  C.  B.  Palton.  <»f  Portland,  has  two  large 
water  p<iwers  within  IS  and  22  miles,  respectively,  of  Portland, 
which  gives  him  the  whole  flow  of  the  Saco  River.  The  power  of 
one  Is  estimated  at  5.000  h.  p..  and  the  other  2.500  h.  p  They  ar<» 
th*»   only    two    water   powers   near   Portland    not    In    use 


Canndiiin  Notes. 


Ot;  *\r^,    Yrh.   16,   lflo4. 

ST.  STEPHEN.  N  B.— It  Is  probable  that  a  definite  understand- 
ing In  regard  to  the  elci-trlc  road  will  soon  be  reached  and  that 
'he  road   will   bo   built    the  CI  mine   summer. 


February  24,  1894. 
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TORONTO.— The  street  railway  company  has  called  upon  local 
manufacturers  for  tenders  for  machinery  for  a  new  power  house 
to  the  extent  of  6,000  h.  p.  They  propose  constructing  also  100 
new  cars.  The  total  estimated  expenditure  on  improvements  will 
reach  close  on  a  million. 

GALT  AND  PRESTON  STREET  RAILWAY.— The  profiles  of 
the  Gait  and  Preston  Street  Railway  are  out.  The  entire 
length,  from  the  Grand  Trunk  Railway  station  (G.  W.  R.),  Gait,  to 
the  Del  Monte  Hotel,  In  Preston,  Is  4  73-100  miles.  The  company 
has  purchased  from  the  tie  supplier  of  the  C.  P.  R.  the  10,000  ties 
required. 

OTTAWA,  ONT.— An  offer  has  been  received  from  the  Fort 
Wayne  Electric  Company  to  install  an  electric  light  plant  capable 
of  supplying  500  lamps  ;it  $70,000.  Alderman  Cluff  also  received  a 
letter  from  the  Siemens  &  Halske  Electric  Company,  of  Chicago. 
Their  offer  for  the  same  supply  was  much  higher,  from  $125,000  to 
$150,000. 

NIAGARA  FALLS  El-ECTRIC  RAILWAY  BRIDGE  COM- 
PANY.— Application  is  made  to  the  Dominion  Parliament  by  the 
Niagara  Falls  Electric  Railway  Bridge  Company  for  power  to 
build  a  bridge  across  the  Niagara  River  at  some  point  between 
Niagara  Falls  and  the  Whirlpool  Rapids,  and  to  operate  thereon 
an  electric  railway  system,  with  power  to  connect  with  the  elec- 
tric railways  on  both  sides  of  the  river. 

A  NOVEL  APPLICATION  for  a  charter  is  now  before  the  Can- 
adian government  from  Gillies  &  McEchen,  of  Sydney,  Cape  Bre- 
ton, who,  on  behalf  of  their  clients,  are  applying  for  the  incorpor- 
ation of  a  company  under  the  name  of  the  "Boynton  Bicycle  Elec- 
tric Railway  Company,  of  Canada,"  to  construct  and  operate  a  bi- 
cycle electric  railway  from  the  city  of  Winnipeg,  Manitoba,  to  the 
Port  of  Loulsburg,  in  the  county  of  Cape  Breton,  Nova  Scotia,  and 
between  any  places  within  the  said  points,  with  power  to  acquire 
and  use  water  powers  and  to  make  contracts  for  the  supply  of 
electrical  power  for  the  operation  of  said  railway. 

TORONTO. — The  Toronto  Aqueduct  Company  Is  applying  for  a 
charter  to  construct  and  operate  a  ship  canal  and  power  aqueduct 
between  Lake  Ontario  and  Georgian  Bay,  through  the  counties 
of  York  and  Simcoe  and  adjoining  counties.  The  company  will 
also  seek  power  to  use  the  waters  of  Georgian  Bay,  Lake  Simcoe, 
Holland  River  and  other  sources  of  supply  for  the  purpose  of  feed- 
ing the  said  canal  and  the  generation  or  development  of  electric 
energy  to  be  used  for  the  production  of  heat,  light  or  power. 
The  applicants  also  ask  for  legislation  ratifying  any  agreement 
that  may  be  entered  Into  with  the  city  of  Toronto,  county  of 
York,  the  townships  of  York,  Etoblcoke  and  Scarborough,  the 
towns  of  Toronto  Junction  and  North  Toronto,  the  villages  of 
Weston  and  East  Toronto,  for  a  supply  of  electric  heat,  light  and 
power. 

TORONTO.— President  McKenzie,  of  the  Electric  Street  Railway 
Company,  in  his  annual  report  just  submitted  to  the  shareholders, 
says:  "  While  the  net  earnings  of  the  company  have  been  satis- 
factory, as  yet  no  dividend  has  been  declared  on  the  stock,  al- 
though it  will  be  seen  by  the  balance  sheet  there  Is  a  considerable 
amount  of  cash  In  hand  after  paying  all  charges.  The  inoi-eased 
earnings  which  are  expected  will  demand  an  increase  in  the  num- 
ber of  cars  and  an  extension  of  the  shops,  power  and  plant;  the 
change  of  system  has  not  yet  been  completed,  and  it  is  im- 
possible at  present  to  state  with  precision  what  amount  of  money 
will  be  required.  The  directors  have  entered  into  an  agreement 
with  the  Toronto  and  Mlmlco  Electric  Railway  and  Light  Com- 
pany, Limited,  for  the  acquisition  of  its  privileges,  and  a  ratifica- 
tion of  this  will  be  asked  at  a  special  meeting  of  the  shareholders, 
to  be  specially  called  for  the  purpose. 


Encclish  Notes. 

(From    Our    Own    Correspondent.) 

London,  Feb.  7,   1894. 

ELECTRIC  LIGHT  MAIN  ACCIDENTS.— It  is  satisfactory  to 
note  in  connection  with  recent  electric  light  main  explosions,  both 
at  Newcastle  and  Scarborough,  a  Roots'  blower  Is  employed  to 
force  warmed  and  dried  air  into  the  electric  light  ducts.  The  re- 
cent slaughtering  of  a  horse  at  Bournemouth  was  due,  I  am  told, 
to  the  fact  that  the  company  has  omitted  to  connect  the  iron 
pipes  on  either  side  of  the  brick  manholes  metallically  together,  as 
was  suggested  by  the  contractors;  the  result  being  that  on  the 
main  making  earth  on  one  side  of  the  manhole,  the  current  on 
coming  to  the  brickwork  had  to  find  its  way  to  the  iron  pipe  on 
the  other  side  through  the  surrounding  earth. 

THE  BLACKPOOL  ELECTRIC  TRAMWAY.— It  ir>  only  a  little 
more  than  a  year  since  the  Blackpool  corporation  took  over  the 
working  of  the  Blackpool  Electric  Tramway,  and  a  few  weeks  ago 
the  papers  announced  the  line  was  being  worked  by  horses,  and 
that  Mr.  Thomas  Parker,  of  the  Electric  Construction  Company, 
and  Mr.  Holroyd  Smith,  the  designer  of  the  line,  had  been  call'-^l 
in  to  report  upon  its  condition.  The  reports  of  these  gentlemen 
are  naturally  somewhat  optimistic,  but  the  report  of  Mr.  J 
Hesketh,  the  borough  electrical  engineer.  Is  a  striking  com- 
mentary upon  the  careful  nursing  which  an  electric  tramway  on 
the  open-conduit  system  requires,  if  it  is  to  work  with  any  degree 
of  regularity.  It  must,  however,  be  remembered,  as  has  been 
pointed  out  both  by  Mr.  Parker  and  Mr.  H.  Smith,  that  owing  to 
Us  proximity  to  a  sandy  seashore,   the  Blackpool  line  is  exposed 


to  conditions  which  would  try  even  the  best  possible  system  of 
electric  traction  severely.  Mr.  Hesketh,  after  reporting  upon  th^ 
condition  of  the  engines,  boilers,  belting,  dynamos,  etc.,  at  the 
power  house,  goes  on  to  state  with  regard  to  the  car  motors  th^i 
the  field  magnet  windings  have  had  to  be  renewed  In  some  cases, 
and  repaired  In  almost  all,  the  wires  having  been  ripped  bodily  -iff 
the  framework  of  the  motor  by  the  collector's  end  rising  and  catch- 
ing in  the  coils.  He  also  complains  of  the  impossibility  of  fre- 
quently and  thoroughly  examining  and  cleaning  the  Insulators  in- 
side the  conduit,  and  states  that  the  leakage  during  the  first  few 
hours  of  the  day  is  sometimes  sufficient  to  drive  10  or  20  cars. 
Mr.  Hesketh  also  says  that  during  the  past  year  as  many  as  24  or 
30  collectors  have  at  times  been  sent  into  the  shed  for  repairs  in 
one  day.  "  It  Is  my  firm  conviction,"  said  Mr.  Hesketh,  in  con- 
clusion, "  that  if  the  channel  construction  had  originally  been  such 
as  to  admit  of  a  wider  slot  with  more  perfect  Insulators  and  col- 
lectors, the  trouble  we  are  now  e.xperlenclng  would  never  have 
occurred." 

THE  BOARD  OF  TRADE  ELECTRIC  TRACTION  REGULA- 
TIONS.— An  important  conference  took  place  to-day  between  rep- 
resentatives of  the  electric  traction  interest  and  the  leading 
Board  of  Trade  officials  with  regard  to  the  draft  regulations  pub- 
lished by  the  Board  of  Trade  a  short  time  ago.  Each  regulation 
was  discussed  seriatim,  the  Board  of  Trade  '>fflclals  expressln;; 
their  readiness  to  make  every  reasonable  concession  to  the  needs 
of  electric  traction  and  gave  practical  evidence  of  their  intention 
to  do  so  by  promising  to  favorably  consider  the  majority  of  tiip 
amendments  suggested.  The  main  difference  between  the  electric 
traction  people  and  the  Board  of  Trade  Is,  however,  regulation 
14,  which  reads:  "In  the  disposition,  connections  and  working  of 
feeders,  the  company  shall  avoid  injurious  interference  with  any 
existing  wires,"  and  around  this  regulation  the  real  fight  will 
centre.  At  the  preliminary  conference  of  to-day  the  point  upon 
which  the  electric  traction  people  concentrated  their  attention  wa.'s 
the  regulation  providing  for  the  interposition  of  a  non-conducting 
screen  between  the  earth  return  and  any  pipe  which  is  within  six 
feet  of  it.  The  regulation  laying  down  that  the  separate  lengths 
of  a  metal  conduit  shall  be  joined,  so  as  to  secure  metallic  con- 
tinuity, was  also  objected  to,  but  a  reminder  from  a  Board  of 
Trade  official  of  the  recent  mishap  at  Bournemouth,  which  arosp 
from  the  omission  of  this  very  precaution,  silenced  the  objectors. 
The  regulations  fixing  the  maximum  leakage  for  any  sized  sys- 
tem at  10  amperes  and  the  minimum  insulation  resistance  of  all 
lines  insulated  returns  and  feeders  laid  under  ground,  at  lO 
megohms  per  mile,  and  the  maximum  leakage  current  at  1-100  of 
an  ampere  per  mile  of  tramway,  were  also  discussed,  and  it  was 
stated  that  these  had  been  made  specially  stringent,  with  a  view 
of    provoking    discussion. 


$lejtr0  i^f  the  MUi^ei?. 


Electric  Light  and  Power. 


RKNOVO,  PA.— Residents  are  agitating  for  electric  lights. 

EVANS,  COL.— Evans  Is  agitating  the  establishment  of  an  eleo- 

tric  lighting  plant. 

HAMILTON,  ONT.— There  is  a  strong  sentiment  in  favor  of  a 
municipal  plant. 

KEWANEE,  ILL.— The  gas  company  will  apply  for  a  franchise 
to  put  in  electric  lights. 

DENISON,  IOWA.— The  authorities  of  Denison  are  negotiating 
for  an  electric  lighting  plant. 

ROCKVILLE,  i^ONN.- There  is  grave  di.«5satisfacUon  over  th- 
electric    lighting    street    service. 

KEOKUK,  IOWA.— J.  C.  Hubinger  Is  seeking  a  franchise  for  a 
gas  plant,  water  works  and  electric  light. 

RALEIGH,  N.  C— The  Raleigh  "Chronicle"  states  that  th«» 
electric  lighting  service  is  most  unsatisfactory. 

BRUNSWICK,  IND.— The  city  of  Brunswick  recently  voted 
$10,000  in  bonds  for  water  works  and  electric  light. 

MARENGO,  ILL.— The  city  will  put  in  electric  lights  and  wat^r 
works  as  a  result  of  the  recent  decision  of  Judge  Belvidere. 

ASTORIA,  ILL.— C.  E.  Brockman  and  Alexander  Bally,  of  Mount 
Sterling,  propose  to  establish  an  electric  light  plant  in  Astoria. 

IRVINGTON.  IND.— General  Cottman  is  at  the  heffd  of  th^> 
movement  which  is  petitioning  Coun  Ml  to  put  in  an  electric  light 
plai.t. 

DALLAS,  TEX.— Sealed  proposals  will  be  received  to  March  i 
for  building  an  electric  light  plant.  Geo.  W.  Crutcher  is  clt\ 
secretary.  .  iWi 

VICTORIA,  TEX.— The  Victoria  Light,  Power  and  I-e  Company 
will  increase  Its  plant,  and  is  in  the  market  for  a  1.000-light  l.OOO- 
v^olt  alternator. 

BUCHANAN.  MICH.— The  electric  light  plant  will  be  en- 
larged, the  demajid  for  arc  lights  being  in  excess  of.  the 
original    estimate. 

ELTZABETHTOWN.  KY.— The  Council  offers  for  sale  the  fran- 
chise for  putting  in  an  electric  light  and  water  plant.  Addres.« 
R.  L.  Wintersmith. 
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ST.  PAUL,  MINN.— The  mayor  and  county  commissioners  are  a 
committee  to  investigate  the  cost  of  a  proposed  electric  light  plant 
for  the  court  house. 

LOGANSPORT,  IND.— The  Council  Committee  in  the  matter  of 
electric  lights  Is  unanimously  in  favor  of  a  municipal  plant,  and 
will  so  report   to  Council. 

BAT  CITY,  MICH.— The  committee  of  the  County  Board  of 
.Supervisors  has  recommended  the  purchase  of  an  electrical  ap- 
paratus for  the  county  house. 

EVANSVILLE,  Ind.— An  ordinance  has  been  Introduced  in 
f'ouncil  authorizing  the  Department  of  Public  Works  to  advertise 
for  an  electric  lighting  plant. 

CINCINNATI,  OHIO.— The  Council  has  appropriated  $5,030 
for  the  electric  equipment  of  Eighth  street  viaduct  for  railway 
operation    and    electric    lighting. 

STE.  GENEVIEVE,  MO.— Citizens  have  organized  a  stock  com- 
r>any  to  establish  a  brewery  and  electric  light  plant.  F.  L. 
.Jokerst  and  E.  A.  Rosier  are  Interested. 

CLEVELAND,  OHIO.— Architects  Lehman  and  Schmidt  have 
made  plans  for  a  new  armory  for  the  O.  N.  G.,  to  cost  $185,000, 
and    to   Include   an    electric   lighting    plant. 

TOLEDO,  OHIO.— Commissioner  Englehard  states  that  the  new 
'ourt  house  will  have  a  complete  electric  lighting  plant.  The 
Jail   and  armory   will    be   lighted  from   it. 

BUFFALO,  N.  Y.— The  City  Council  has  decided  to  expend 
$100,000  to  establish  an  experimental  station  for  municipal  electric 
lighting,  likely  at  Black  Rock  or  East  Buffalo. 

MARTIN'S  FP:RRY,  OHIO.— The  City  Council  has  rejected  a 
rfsoliftion  to  call  for  a  vote  of  citizens  in  the  matter  of  Issuing 
|:{0,000    In    bonds   for   an    electric   lighting   plant. 

MARIETTA,  LANCASTPHi  COUNTY,  PA.— The  Marietta  Elec- 
tric Company  has  bought  land  as  site  for  its  plant.  It  is  now 
Hollcltlng  subscriptions  to  its  capital  stock  of  $15,000. 

RPJADING,    PA.— The   directors   of   the   Reading   Electric   Light 
und  Power  Company  have  voted  to  lease  its  works  to  the  Metro- 
.  politan  Electric  Company,  chartered  Feb.  8  for  99  years. 

SPRIN(;F1ELD,  ill.— The  Council  has  adopted  a  resolution 
authorizing  a  committee  to  devise  ways  and  means  for  purchasing 
and   constructing  a  municipal   ek-ctric  lighting  plant. 

HAMILTON,  OHIO.— The  Council  of  Hamilton  has  accepted 
the  plans  and  specifications  of  Engineer  Cornell  for  the  propos<?d 
electric  light  plant,  and  will  receive  bids  for  the  same. 

HILLSDALE,  MICH.— The  Council  has  Instructed  the  lighting 
committee  to  negotiate  for  a  large  dynamo.  This  refers  to  a 
machine  for  street  lighting,  and  not  the  dynamos  recently  pur- 
chased. 

BORDENTOWN,  N.  J.— fislimates  for  an  electric  lighting 
plant  have  been  received  by  Council  of  Bordentown,  but  the 
Council  has  decided  that  It  Is  not  now  In  financial  shape  to  take 
action. 

PARSONS,  PA.— Secretary  Breckley,  of  the  Anthracite  Electric 
Light  Company  of  Scraiiton,  Pa.,  has  olTered  to  put  in  an  electric 
light  plant  for  Parsons  If  a  five-year  contract  Is  given  by  thu 
borough. 

SWANTO.V,  PA.  -A  mi-etlng  of  residents  of  Swanton  will  l)e 
held  f)n  the  ir)th  Inst,  to  hear  the  report  of  the  electric  light  com- 
mittee and  see  If  the  village  will  vote  to  authorize  the  purchase 
of  another  dynamo. 

TOI'EKA,  KAN.— The  matter  of  repairing  the  electric  light  plant 
wiis  referred  to  the  cotnmlttee  on  public  buildings,  with  power 
to  act.  The  engineer  has  prepared  estimates  for  the  repairs,  and 
the  clerk  will  advertise  for  bids. 

KLATHrSM.  L.  I..  N.  Y.  — Plans  are  being  nu«de  by  the  Knicker- 
bocker I'llectrlc  Light  and  Power  Company  for  the  erection  of  a 
power  hoiiHe  on  the  property  of  the  Flatbush  Gas  Company,  East 
Broadway  and   Klatbush  avenue. 

DOVP^R,  N.  H.— There  Is  grave  complaint  In  Dover  over  the 
'|\iallty  of  light  fvirnlsh'-d  by  the  Cnnsolldated  Light  and  Power 
Company,  and  unli-ss  an  Immediate  improvement  is  made,  some 
i>thpr  company  will   be  granted  a  franchise. 

GRIFFIN.  (L\.-The  committee  <n  lights  has  been  authorized 
to  offer  a  lump  sum  for  the  plant  of  the  Thomson-Houston  Com- 
pany now  In  operation  atid  lighting  the  city  of  Ctrlflln,  as  the  (•lt> 
pi-opoHos  to  operate  the  plant  hereafter. 

MOMENCE,  ILL  — Ex-Mnyor  Jns.  Kerby  and  B.  F.  Gray,  rep- 
resenting the  Momenee  Electric  I^lght  Company.  hav«>  asked  Coun- 
cil to  extend  their  charter  for  fifteen  years.  If  granted  (hey  will 
reorganize  with  $10.(K)0  capital  an^l  improve  the  plant. 

RICHMOND.  VA.— At  a  meeting  of  Council  Committee  on  Light 
the  resolution  of  Mr.  Davis  was  adopted,  recommending  that  the 
founcll  cimslder  favorably  th(>  Epps  resolution,  providing  for  an 
a  Impropriation  of  $7.'.. 000  for  on  electric  light   plant  for  the  city. 

lUVINGTON.  N.  J.— At  meeting  of  Clinton  Township  Commit- 
tee, hold  at  Town  Hall.  Irvington.  a  petition  from  property 
owners  in  Hilton  was  received  asking  the  committee  to  extend 
the  electric  light  on  Springfield  avenue  as  far  os  South  Orange. 

KINGSTON.  PA.— The  West  Side  Electric  Company,  which  has 
a  plant  at  Luzerne,  Pa.,  and  which  Is  principally  owned  by  John 
C.    Haddock.    Is  applying  for   a   franchise   to   serve   the   resident."" 


with   electric  street  lighting.      The   borough   council   has   not   yet 
taken  action  on  the  application. 

WYOMING,  PA. — A  motion  has  been  carried  that  the  street 
lighting  committee  interview  the  borough  attorney  and  ascertain 
if  sufficient  time  yet  remains  before  election  on  the  20th  to  vote 
for  or  against  electric  lights  for  the  borough,  and  for  power 
to  levy  a  tax  to  defray  the  cost  thereof. 

FLATBUSH.  L.  I.,  N.  Y.— The  Town  Board  of  Flatbush  has 
awarded  to  the  Knickerbocker  Electric  Light  Company  the  con- 
tract to  light  Oaklands,  Windsor  Terrace  and  Parkville.  The 
village  of  Flatbush  will  be  lighted  by  gas  until  the  present  contract 
with   the  Flatbush  Gas  Company  expires. 

WASECA,  MINN.— Sealed  proposals  will  be  received  to  Feb. 
20  for  furnishing  a  compound  electric  light  engine  and  con- 
nections. Plans  and  specifications  may  be  seen  at  office  of  city 
clerk  of  Waseca,  or  Chas.  T.  Loweth,  94  East  Fourth  street,  St. 
Paul,  Minn.    Dr.  D.  S.  Cummings  is  mayor. 

ANNAPOLIS,  MD.— The  City  Council  has  directed  the  special 
committee  on  city  lighting  to  advertise  by  Feb.  26  for  bids  ac- 
cording to  the  plans  and  specifications  of  John  O.  Jodge.  The 
plans  call  for  arc  and  Incandescent  systems  in  one  bid.  and  for 
ai-c  and  Incandescent  systems  In  separate  bids. 

YORK,  PA. — The  loan  bill  just  recommended  to  the  ways  and 
means  and  finance  committee  did  not  contain  a  provision  for 
the  proposed  electric  lighting  plant  for  the  public  buildings,  as 
originally  intended,  it  being  the  general  Impression  that  it  would 
be  better  to  defer  this  und  add  to  estimate  for  paving. 

IPAVA,  ILL.— The  ^pava  Woolen  Mills  will.  In  addition  to  their 
present  plant,  bull**,  another,  and  run  lines  to  the  following  towns: 
Lewiston  (12  milc<s),  Astoria  (12  miles).  Tabletown  (6  miles),  and 
Vermont  (8  milcrf).  It  has  the  franchises  for  the  above  town*  for 
fifteen  years,  und  fifteen  months  to  complete  the  plant. 

YORK,  PA. — Sealed  proposals  will  be  received  to  March  3,  at 
noon,  by  the  lighting  committee  of  the  City  Council  for  lighting  the 
streets  of  the  city  of  York,  for  one  or  five  years,  with  arc  electric 
lights  as  now  lighted.  Bidders  will  specify  the  system  of  lighting 
to  be  used.      T.  B.  Loucks  is  secretary  of  the  light  committee. 

UNION  HILL,  N.  J.— The  Hudson  Electric  Light  Company  has 
sent  a  communication  to  the  Board  of  Council  of  Union  Hill,  stal- 
ing that  it  hears  that  there  is  desire  on  the  part  of  residents  to 
change  the  lighting  system  from  the  incandescent  to  the  arc 
light,  and  It  asks  to  be  advised.  The  matter  was  referred  to  a 
committee. 

MEADVILLE,  PA.— City  Electrician  Geo.  M.  Hoag  has  re- 
ported unfavorably  on  the  present  condition  of  the  electric  light- 
ing plant,  and  repairs  will  have  to  be  made.  It  is  likely  that 
the  city  will  compel  the  company  which  furnished  the  plant  to 
make  repairs,  failing  which  they  will  have  same  done  by  con- 
tract and  charge  to  the  company. 

EAST  ORANGE,  N.  J.— The  East  Orange  Township  Committee 
has  decided  to  readvertlse  for  bids  for  lighting  the  township  with 
electricity.  According  to  the  bid  of  the  People's  Light  and 
Power  Company,  the  lowest  bidder,  the  cost  would  have  been 
$7,000  less  than  the  gas  lighting  at  present  In  use,  but  many  of 
the    principal    streets    would    not    have    been    lighted. 

CONCORD,  N.  H.— Custodian  Robinson,  of  the  Post  Office,  has 
been  authorized  by  the  Treasury  Department  to  wire  the  build- 
ing for  electric  lighting,  and  he  Invites  proposals  for  the  work. 
which  he  will  Immediately  forward  to  the  Secretary  of  the 
Treasury  for  consideration.  The  Department  reserves  the  right  to 
reject  any  or  all  bids  received,  and  to  defer  acceptance  to  July  1 
next. 

MONTCLAIR,  N.  J.— .\t  a  meeting  of  the  Township  Commute" 
F.  S.  Woodward  apjilled  for  a  franchise  to  furnish  electric  lighting 
to  private  consumers,  to  be  a  600-llght.  16-candle  power  plant,  and 
to  be  in  operation  within  the  year.  He  will  not  state  who  Is  be- 
hind the  application,  and  for  the  present  he  will  not  offer  to  fur- 
nish street  lights,  but  may  do  so  later.  The  matter  waa  deferred 
for  future  consideration. 

ETNA.  PA. — In  the  matter  of  the  pn>po8ed  electric  plant  for 
l^tna,  the  fourth  set  of  jilans  has  been  rcM^elved  by  the  Council. 
They  were  made  by  Edeburn  ^:  trooper,  of  Pittsburgh,  and  the  esti- 
mated cost  Is  $22,000.  The  matter  was  placed  In  the  hands  of  the 
finance  committee  with  Instructions  to  get  estimates  trttm  con- 
tractors on  building,  and  bids  will  then  be  received  for  the  ma- 
chinery  and  ajiparatus  as  soon  as  needed. 

OTTAWA.  ONT.— The  local  authorities  of  Ottawa  have  decided  to 
ask  for  power  to  purchase  and  operate  an  electric  light  plant. 
Alderman  Morris  has  filed  estimates  for  a  plant  at  $135,000.  and 
the  matter  will  be  voted  on  at  special  election.  It  was  also  de- 
elded  to  call  for  tenders  for  an  arc  light  i»lant  of  fVOO  lamps,  and 
to  ask  the  Ottawa  Light  Company  to  state  the  terms  ujxm  which 
they  would  carry  on  the  lighting  for  an  extended  term  of  five 
years. 

MERIDIAN,  MISS..  Is  In  complete  darkness  except  for  a  few 
gas  lamps.  Where  two  months  ago  It  had  two  electric  lighting 
plants.  It  now  has  none.  One  company,  known  as  the  Edison 
Lighting  Company,  became  financially  Involved  In  January,  and 
its  apparatus  was  sold  out  by  the  sherifT.  thus  cutting  off  100  «re 
lights  used  In  lighting  the  city.  The  other  company— the  gaj« 
company— lost  all  Its  electric  apparatus  by  fire  on  Feb.  4,  cuttinK 
off  25  city  arc  lights.  The  latter  company  will  shortly  rebuild 
to  carry  out  the  entire  city  lighting. 
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The  Electric  Railway. 


BRIGANTINE,  N.  J.— The  electric  railway  at  Brigantine  Beach 
will  ba  rebuilt  on  a  trestle,  to  be  beyond  the  reach  of  the  tide. 

SIOUX  CITY,  IOWA.— The  Sioux  City  cable  railway  has  been 
granted  permission  to  equip  with  electric  power. 

FREELAND,  PA.— A  contract  for  the  construction  of  the  Free- 
land  branch  of  the  electric  railway  will  be  awarded  in  a  few 
days. 

READING,  PA. — An  ordinance  has  been  introduced  granting 
right  of  way  to  the  Pottstown,  Reading  and  Boyertown  Electric 
Railway  Company. 

NEW  HAVEN,  CONN.— The  Falrhaven  and  Westville  Horse 
Railroad  Company  asks  for  leave  to  extend  its  lines  and  to 
equip    with    electricity. 

WOODBURY,  N.  J. — The  Council  has  passed  an  ordinance  grant- 
ing right  of  way  to  the  Camden,  Gloucester  and  Woodbury  Elec- 
tric Railway  Company. 

BRIDGEWATER,  VA.— Surveyors  are  going  over  the  road  be- 
tween here  and  Harrisonburg,  and  it  is  likely  that  an  electric  line 
will,   ere   long,   be  built. 

ROXBOROUGH,  PA.— The  Roxborough  Railway  Company  in 
its  annual  report  states  that  Its  road  will  adopt  the  trolley  sys- 
tem during  the  coming  season. 

RIDGWAY,  ^ONT.— Capitalists  have  offered  to  build  an  elec- 
tric line  from  Ridgway  to  Crystal  Beach  for  a  bonus  of  $2,000. 
No   names    have   yet   been    made   public. 

HARRISBURG,  PA. — As  soon  as  the  weather  permits.  Presi- 
dent Denny  states  that  the  East  Harrisburg  Railway  Company 
will  begin  many  important  improvements. 

NEWARK,  N.  J. — The  Consolidated  Traction  Company  has  ap- 
plied to  the  Essex  County  Road  Board  for  permission  to  extend 
its  road  to  Millburn,  and  thence  to  Short  Hills. 

MARION,  OHIO. — Sealed  proposals  will  be  received  to  March 
19  for  the  construction  of  a  street  railway  and  operation  thereof 
over  routes  one  and  two.      James  Williams  is  city  clerk. 

SPRING  CITY,  PA.— After  rejecting  the  ordinance  granted 
by  the  Borough  Council,  the  Phoenixville  Electric  Railway 
Company  has  decided  to  accept  it,  and  work  will  soon  be  begun. 

HAGERSTOWN,  MD.— O.  H.  Ormsby  and  S.  Ritter  Ikes,  of  the 
Cumberland  Valley  Railroad  Company,  have  accepted  the  fran- 
chise offered  by  the  authorities  of  Hagerstown  for  a  street  rail- 
way. 

GLOUCESTER,  MASS.— The  directors  of  the  Gloucester  Street 
Railway  Company  have  decided  to  begin  the  construction  of  the 
branch  to  Rockport  as  soon  as  the  weather  permits,  about  5V2 
miles. 

NEWBURGH,  N.  Y.— The  Newburgh  street  railway  line  has 
been  sold  to  a  syndicate  headed  by  Benjamin  Norton,  of  the  At- 
lantic avenue  line  of  Brooklyn,  and  it  will  be  converted  into  an 
electric   line. 

WASHINGTON,  D.  C— The  Commissioners  of  the  District 
have  received  for  report  House  Bill  557,  "To  incorporate  the 
Boundary  and  National  Park  Elevated  Railroad  Company  in  the 
District  of  Columbia." 

AUSTIN,  ILL.— The  Town  Board  of  Cicero  has  passed  an  ordi- 
nance giving  to  the  Lake  Street  Electric  Railway  Company  the 
right  to  build  an  elevated  road  in  streets  and  boulevards  of  Oak 
Park,  Austin  and  Ridgeland. 

HARTFORD,  CONN.— The  directors  of  the  proposed  Hartford 
and  Manchester  Tramway  Company  will  take  action  in  the  mat- 
ter of  their  proposed  road  to  connect  with  the  Hartford  street 
railway  line,  now  extending  to  Burnside. 

MEDINA,  N.  Y. — A  public  meeting  has  been  called  for  Feb. 
16  to  take  action  in  the  proposed  electric  railway  of  Captain  Lina 
Beecher  from  Batavia  to  the  lake,  by  way  of  Medina.  It  is  esti- 
mated  that   the   road   would   cost   $600,000. 

NEW  CASTLE,  DEL.— A  special  to  the  Wilmington  "News" 
states  that  the  proposed  electric  road  from  Newcastle  to  Wilming- 
ton is  now  a  certainty;  that  the  corporators  have  agreed  upon  a 
plan  of  action,  and  that  work  will  be  begun  In  the  spring. 

HOLYOKE,  MASS.— The  People's  Electric  Street  Railway  Com- 
pany will  soon  apply  for  a  franchise.  Wm.  P.  Whiting,  Chas.  H. 
Curran,  T.  H.  Sears,  RoUo  F.  Kelton,  Clark  O.  Carpenter,  all  of 
Holyoke  are  interested.    It  is  proposed  to  build  a  9%-mile  road. 

LANCASTER,  PA.— The  Pennsylvania  Traction  Company  has 
acquired  control  of  the  Lancaster  Traction  Company,  of  the  Co- 
lumbia and  Donegal  road  and  several  others  in  pursuance  of  its 
project  to  build  an  electric  line  from  Philadelphia  to  Harrisburg. 

WATERTOWN,  MASS.— As  soon  as  frost  is  out  of  the  ground 
the  Newtonville  and  Watertown  Street  Railway  Company  will 
extend  its  tracks  to  the  Boston  line.  The  West  End  Street 
Railway  Company  will  also  build  to  the  Watertown  line  this 
spring. 

DAVENPORT,  IOWA.— Electrical  Engineer  Fredericks,  of  the 
Davenport  and  Rock  Island  Railway  Company,  is  completing  plans 
for  the  electrical  equipment  of  the  bridge  line.  It  will  be  about 
May  when  the  company  will  substitute  electricity  for  horse 
power. 


LAWRENCE,  MASS.— The  South  Side  Street  Railway,  to  con- 
nect Lawrence  and  Lowell,  came  before  the  Board  of  Selectmen 
with  an  application  for  a  franchise,  and  the  matter  was  taken 
under  deliberation.  Larkin  T.  Trull,  of  Lowell,  Mass.,  is  leader 
in  the  movement. 

GARDNER,  MASS.— The  Gardner  Street  Railway  Company  has 
petitioned  the  Selectmen  for  leave  to  build  and  operate  an  electric 
railway  in  the  streets  of  Gardner.  If  permission  i.s  granted  Jt 
is  the  intention  of  the  company  to  proceed  with  the  work  as  soon 
as  the  frost  is  out  of  the  ground. 

CORNING,  N.  Y.— F.  D.  Kingsbury,  of  Corning,  has  bought  the 
franchise  for  a  street  railway,  which  was  offered  to  a  company 
last  year  and  rejected.  He  proposes  to  build  a  street  railway 
in  Corning,  and  will  form  a  company  for  that  purpose.  There  is 
promise  of  strong  local  support. 

BOSTON,  MASS.— Two  applications  were  made  for  charters  for 
elevated  roads  in  Boston  and  vicinity  on  Feb.  7.  John  W.  Ayers 
as.cs  for  incorporation  of  the  Metropolitan  Elevated  Railway  Com- 
pany, $5,000,000,  and  Reynolds  T.  White  also  asks  for  authority  to 
build  and  operate  an  elevated  road. 

BOONSBORO,  MD.— The  Boonsboro  "Times"  states  that  as  soon 
as  the  matter  of  building  the  proposed  electric  road  can  be  gotten 
out  of  the  hands  of  the  contractors,  a  new  contract  will  be  let 
and  the  road,  which  Hughes  &  Rigby  wanted  $103,.o00  to  build,  will 
be  built  for  one-half  that  amount  by  local  workmen. 

WATERBURY  AND  STOWE,  IOWA,  are  to  be  connected  by  an 
electric  freight  and  passenger  railway  ten  miles  long,  to  be  run 
from  water  power,  at  an  estimated  cost  of  $150,000,  of  which  Stowe 
has  already  voted  $40,000.  The  company  is  named  the  Mount 
Mansfield  Electric  Railway  Company,  and  E.  D.  Blackwell,  of 
Montpelier,  is  president. 

LOCKHAVEN,  PA  — E.  B.  Carr,  of  Jersey  City,  N.  J.,  is  in 
Lockhaven,  Pa.,  and  is  agitating  for  the  building  of  an  electric 
railway  from  Lockhaven  to  Mill  Hall.  He  is  interested  in  a  firm 
of  contractors  which  builds  trolley  railways.  He  is  conferring 
with  the  gentlemen  who  were  recently  granted  a  franchise  to 
build  a  street  railway,  and  is  offering  them  liberal  terms. 

SPRINGFIELD,  MASS.— Preliminary  steps  have  been  taken  to 
incorporate  the  Wyman-Lea  Street  Railway  Company,  $300,000, 
to  connect  Holyoke,  Willimasett,  Chicopee  Falls  and  Springfield. 
Amongst  those  interested  are  W.  B.  C.  Pearsons,  of  Holyoke; 
George  S.  Taylor,  of  Chicopee;  George  Nye,  of  Springfield;  Henir 
S.  Dickinson,  of  Springfield;  Horatio  Gore,  of  Boston,  and  B.  W. 
Woodward,    of    Cambridge. 

MIDDLETOWN,  CONN.— It  is  now  stated  that  the  proposed 
electric  road  between  Middletown  and  Meriden  will  be  built 
and  in  runnmg  order  by  July  1.  The  Middletown  Company  will 
spend  $150,000  on  this  extension  this  spring.  The  company  is 
in  the  hands  of  a  syndicate  represented  by  ex-Governor  Waller 
and  Attorney  S.  H.  Wagner,  of  New  Haven.  A  large  power 
house  will  have  to  be  built  in  Middletown. 

ST.  LOUIS,  MO.— At  a  meeting  of  the  stockholders  of  the  Fotirth 
Street  and  Arsenal  Railway  Company  it  was  voted  to  issue  $150.- 
000  gold  bonds,  payable  to  the  Union  Trust  Company,  of  St. 
Louis,  at  6  per  cent  interest.  Contracts  will  immediately  be 
let  for  the  building  of  this  road.  Chas.  Green  is  president  of 
the  company,  and  he  is  preparing  an  ordinance  granting  permis- 
sion to  run  north  to  Baden  and  south  to  Carondelet. 

TEWKSBURY,  MASS.— The  hearing  of  the  petition  of  Larkin 
T.  Trull,  Jos.  L.  Chalifoux,  Wm.  S.  Knox,  N.  E.  Clemons  and 
Winslow,  representing  the  South  Side  Street  Railway  Company, 
for  right  to  build,  equip  and  operate  an  electric  street  railway  in 
Tewksbury,  will  be  heard  at  public  hearing  in  town  hall  on  Feb. 
21  at  2  P.  M.  F.  H.  Farmer,  George  E.  Marshall  and  Frank  A. 
Fitzgerald  are  selectmen  of  Tewksbury. 

LEWISTON,  NIAGARA  COUNTY,  N.  Y.— The  Lewiston  and 
Youngstown  Electric  Railway  has  again  come  to  the  front  with 
an  offer  to  build  a  line  to  Fifth,  Centre  and  other  streets,  but 
there  is  strong  opposition  to  the  Fifth  and  Centre  street  route 
from  residents,  and  unless  an  agreement  is  arrived  at,  there  will 
not  be  an  electric  road  between  Lewiston  and  Youngstown  this 
summer.  It  was  generally  understood  that  the  company  would 
light  the  streets  on  their  line  from  their  trolley  poles,  but  it  has 
decided  not  to  do  so. 


Personal  Notes. 


MR.  P..  J.  M.  DANLEY,  Columbus,  Ohio,  superintendent  of  tele- 
graphs of  the  Columbus,  Shawnee  and  Hocking  Railroad  since 
its  organi."ation,  has  resigned  and  will  hereafter  devote  his  en- 
tire time  to  electrical  work,  and  open  an  ofl^ce  in  Columbus. 
Mr.  Danley  is  the  inventor  among  other  things  of  aii  improved  re- 
peating transmitter,  and  of  a  highway  crossing  alarm. 

MR.  JOHN  WALKER,  one  of  the  founders  of  the  Walker  Manu- 
facturing Company,  Cleveland,  Ohio,  has  wlthdrav.-n  from  its  ac- 
tive management,  still  retaining  his  financial  interest,  however. 
Mr.  Frank  Billings  was  elected  to  the  ofiice  of  vice  president,  left 
vacant  by  the  withdrawal  of  Mr.  Walker.  There  was  no 
change  in  the  other  officers,  who  are  as  follows:  J.  B.  Perkins, 
president;  W.  H.  Bone,  manager,  and  Z.  M.  Hubbell.  secretary  and 
treasurer. 
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HOUSTON  AND  KKNNKL.L,y.— Il  will  JoublletsB  surprise  many 
Iff  our  readers  to  learn  that  two  gentle- 
men well  known  in  the  electrical  field 
have  determined  to  sever  the  connec- 
tions they  have  held  for  so  long  In 
iheir  respective  avocations.  We  allude 
to  Edwin  J.  Houston,  president  'tt  the 
American  Institute  of  Klectrical  Kngi- 
neers,  recently  professor  of  physical 
geography  and  natural  philosophy  m 
ihe  Central  High  School  of  Philadel- 
phia, which  chair  he  has  Just  resigned 
after  holding  it  for  the  past  iwenty-six 
years;  and  A.  K.  Kennelly,  now  '»ne 
of  the  vice  presidents  of  the  American 
Institute  of  Electrical  Kngliieers,  whr. 
during  the  past  six  years  has  ijeen  Mr. 
Edison's  right-hand  man  and  chief  elec- 
trician of  the  Edison  laboratory.  These 
gentlemen  have  decided  to  establish  in 
Philadelphia  a  firm  of  electrical  ex- 
perts, to  be  known  as  Houston  &  Kennelly.  and  it  is  needless  \» 
say  that  they  will  be  most  cordially  received  in  the  held  they  are 
about  to  enter,  not  only  on  account  of  the  general  recognition 
of  their  eminent  pn.fes.^ional  ability,  but  also  from  the  high  ap- 
preciation In  which  their  personal 

— — .lualilies   are   held.     Prof.    Houston 

has     bi-en    So    |ir<imineiitly    before 
ilie  public  for  more  than  a  decade 

n.ind  a  half,  and  Mr.  Ki-nnelly  ni 
more  recent  years  has  so  firml\ 
i-stablished  his  professional  repu- 
tation, that  any  extended  refer- 
.nce  to  the  work  of  either  is  un- 
necessary. I'rof.  Houston's  con- 
''  _  ^     }  nectioii    with    the    Thomson-Hous- 

^  .-^Bfc^  '""  company  In  the  days  when  the 

j^H^ff  apparatus     was     designed     whicli 

y         ^ ^  ^^K  gave  it  a  world-wide  reputation    i^ 

^^L     '^Ifl^  l"°^<   known,  but   In  later  years  his 

^^H^^^^^^B^^^  to    the    problems   of   elc    - 

^^^^^^^^^    -^B^^^^^  slackened,  the 

^^^^^^^Bkg^l^^^^k  the 

^^^^^^^^^B^v^^^HB  the 

^^^^^^^^^^^^^      ^'^" 

nH^mm^^H^  the 

^^*^^^^^^^  J        earlier  days.      While   Mr.    Kennelly 


i^vnde  m\d  ^itduatrial  llotes 


is  perhaps  best  kn(»wn  geneiall\ 
fi'om  his  advancer)  th  'oretlcal  researches,  which  have  placed 
lilm  In  the  highest  rank  of  electrical  scientists,  his  practical  work 
ha.-i  been  none  the  less  valuable.  His  experimental  researches  on 
the  heating  limits  of  "lectiical  conductors  have  formed  the  basL-^ 
of  all  unrlerwrlieis"  rules  on  this  subject,  not  only  in  the  I'niled 
Slates,  but  in  lOurope.  while  In  ln\ention  his  volt  and  amperi- 
meters  and  apparatus  lor  <letermlnlng  the  permeability  of  in  n 
lake  a  high  rank  among  measuring  instruments.  Another  (|ua;i- 
Hcntlon  Is  his  thorough  knowledge  of  the  principles  of  alternating 
and  iMiiltlphase  currents,  in  whl<'h  resp<-ct  Mr.  Kennelly  has  fev, 
rivals  in  any  country.  With  the  professional,  mental  and  socl.d 
e<|Ulpment  possessed  by  these  gentlemen,  there  can  be  no  doubt  is 
U>  the  value  of  their  services  to  the  public  In  their  new  capHcit>. 
and,  conseiiuently,  of  the  success  of  the  new  lirm. 


Miscclliineous  Notes. 


i;i.K'i'<  i.V.  .Ml»..  asks  Tor  proposals  for  a  lire  alarm  register  foi 
Mil  engine  house  and  ."io  signal  bells  for  llremen's  houses.  A<ldress 
»'.   It.  Mhxw.11. 

THE  WADDKM.-KN'IZ  ( '<  ).M  |'.\  N  V.  Mridgep<.rt,  Conn.,  ha-; 
passed  Into  the  hands  of  a  receiver,  Mr.  M<intgomery  ha\'ing  beei. 
apjiolnted  tempoi  iir.\-  receiver  on  I-'eb.  10.  We  are  Informed  by  ar. 
oIIIcIhI  of  th<  company  that  the  embarrassment  Is  only  tem- 
porary and  due  to  the  general  business  depression  and  dllllouIlN 
of  making  colbctlonH.  The  Hecond  axenue  storage  battery  ex- 
periment will  not  be  affected. 

MU.  JoSKI'li  SACHS  rend  an  Inteiestlng  paper  before  the  New 
York  El«>ctrlcal  Society  on  Kel>.  ITi  on  "  Electrical  (^nnal  Propulsloi\. 
with  Special  Reference  'o  the  Erie  Canal."  After  describing  the 
\arions  plans  proposed  and  discussing  thi-  ciin<lltlons  of  thi-  pro|>- 
lem,  Mr.  Sachs  fjivored  a  haulage  plan  with  an  electric  motor  on 
a  light  track  on  the  bank  of  the  canal,  each  boat  to  have  Its  o\nii 
nauling  motor.  He  cBtlmales  that  such  n  H>»tem  could  be  inntnlled 
for  $t,r.oo,O((0,  and  opcrat   d  for  »SO(\.o<K)  annually 

M.  J.  KUANCISCO,  .f  Rutland,  Vt..  Is  battling  with  th.-  cit.v 
authorities  and  a  rival  c.unjmny,  which  recently  wan  given  the 
I'ontract  for  oHy  lighting  that  before  was  done  by  the  Rtitlan.l 
ICIectric  (^ompany,  .>f  •.vhlch  Mr.  Francisco  Is  president.  Tn  a 
reci-nt  letter  to  a  I.H'al  paper  he  charges  th.-it  the  lln<>»  of  the  rival 
o.iinpan.v  have  b»>eu  coristructed  In  the  most  outrageous  and  law- 
less nuinner,  ami  that  tliey  purpos.d>'  made  "  cross* s  "  with  the 
lines  of  the  older  ompany  iu  order  t.>  destroy  Its  machinery.  In 
conclusion,  he  intimates  that  "boodle"  Influenced  the  award  of 
the  contract. 


M.  E.  BL.ASIER  &  CO.,  »  Charlotte  street.  Utica.  N.  Y..  have 
Issued  a  circular  describing  some  of  the  many  electric  fixtures  and 
brackets  they   manufacture. 

THE  BLSHNELL  MANL'FACTLKING  COMPANY,  of  Easton. 
Pa.,  maker  of  car  seats,  will  increase  its  capital  from  $50,000 
to  Jloo,«JO<»  and  double  its  force. 

H.  WHITKOKD  JONES,  electrical  contractor,  of  Cleveland.  Ohio. 
has  .sfcured  the  contract  for  wiring  and  switchboard  work  for 
l.inH)  lights  in  the  new  Permanent  Block  on  Euclid  avenue. 

THE  KIHKONE-TERKALOID  COMPANY,  Newark,  N.  J.,  has 
placed  on  the  market  a  Bell  receiver  telephone  case,  which  has  the 
exact  appearance  of  the  regulati.jn  rubber,  but  can  l>e  sold  at  a 
much   le.ss   price. 

THE  CRESCENT  ELECTRIC  C(JMPANY,  uf  Lancaster,  Pa.,  haji 
issued  a  handsome  cloth  bound  catalogue  of  its  high-grade  electric 
fans,  in  which  are  described  and  illustrated  the  neat  and  efficient 
r.dling,  column  and  other  « i-mbination  fans  and  motors  made  by  it. 

THE  GOl'BERT  M  ANCKACTlRlNti  COMPANY  has  opened  a 
branch  office  at  40?,  Lewis  Building,  Pittsburgh,  Pa.,  which  will  be 
in  charge  of  Mr.  J.  H.  Harrison.  A  full  line  of  the  Goubert  feed 
water  heaters  and  Stratton  steam  separators,  of  which  this  com- 
l»any   is  the  sole  manufacturer,   will  be  carried. 

THE  CONSOLIDATED  ELECTRIC  STORAGE  COMPANY,  U 
Broad  street.  New  Y'ork.  has  issued  a  circular.  No.  s,  calling  atten- 
tion to  the  advantages  of  storage  batteries  for  central  stations.  A 
list  of  European  stations  using  storage  batteries  is  given,  besides 
mucn  technical  data  of  interest  relating  to  the  subject. 

THE  PAGE  BELTING  COMPANY.  Concord,  N.  H.,  has  issued 
a  pamphlet  entitled  "  After  the  Fair,"  giving  a  history  of  Its  ex- 
hibit at  the  Chicago  Exposition.  Views  of  a  large  number  of  Im- 
portant exhibits  using  Page  belting  are  given,  and  the  fac-similes 
of  St.  (iaudens'  medal  which  have  raised  such  a  national  commo- 
tion. 

THE  JOSEPH  DIXON  CRUClliLE  COMPANY,  Jei-sey  City. 
N.  J.,  has  Issued  a  neat  16-page  pamphlet,  in  which  Walton  Daj 
gives  •'  The  History  of  a  Lead  Pencil."  which  will  be  found  Inter- 
esting l)y  all  and  useful  by  many.  The  various  processes  in  the 
manufacture  of  lead  pencils  are  described,  and  useful  Information 
given  as  to  the  selection  of  various  grades. 

THE  OHIO  BRASS  COMPANY.  Mansfield.  Ohio,  is  gratified 
\>y  the  numlier  of  requests  already  received  for  its  new  catalogue, 
which  indicate  that  a  lively  Interest  Is  taken  among  street  railway 
men  concerning  this  new  edititm.  The  catalogue  is  n.iw  ready  for 
"listrlbutlon  to  the  trade,  and  it  is  to  the  interest  of  every  street 
railway  man — contractor,  engineer  or  manager,  as  the  case  may  be 
—to  supply  himself  with  <me  of  them. 

HUEBEL  &  MANGER,  286  Graham  street.  Brooklyn,  have 
been  busy  during  all  the  dull  times,  and  are  keeping  a  large 
force  .if  hands  hustling  to  fill  orders.  The  reputation  that  this 
lirm  has  achieved  f.>r  lirst-class.  reliable  g.xids  is  widespread. 
They  employ  none  but  tirst-class  mechanics,  as  shown  by  then- 
products.  The  bells,  push  buttons,  switches,  etc.,  they  man  a 
facture  embody  many  Impiovements,  and  dealers  would  do  well 
to  get  a  copy  of  their  new  catalogue  and  price  list,  which  will 
l>e    of    Interest    to    them. 

NALDER  BROTHERS  &  CO..  electricians  and  engineers.  Li».»n- 
.lon.  England,  state  that  .>wlng  to  the  numerous  inquiries  they 
have  had  recently  as  to  whether  they  have  changed  the  con- 
stitution and  addre.ss  of  their  firm,  they  feel  it  incuml>ent  upon 
them  to  state  that  there  has  l>*en  no  change  whatever,  and  that 
the  partners,  F.  H.  Xalder,  H.  Nalder.  C.  W.  S.  Crawley  and  A. 
Soames,  who  have  condticted  the  business  during  the  last  six  years, 
still  carry  it  on  as  Nalder  Brnthers  &  Co..  and  that  their  sole  place 
of  l)uslness  Is  at  Ifi  R.-d  Lion  stre«'t.  Clerkenwell,  I.^>ndon.  K.  C, 
)is    h.T.'tofor.'. 

.\1K  \\  \\  HESS,  formerly  representative  of  the  Car  PublUh- 
!ng  Company,  of  Philadelphia.  ha«  resigned  his  position  fnun  th.-*! 
publication  and  a«'cepted  the  position  of  gt-tieral  manager  for  the 
Car  E«iulpmenl  C.>m|)any.  located  at  T.V2  Carter  street,  of  the 
same  city.  This  company  will  handle  the  stre«'t  railway  s|ie- 
.-ialtles  manufactured  by  the  Allan  Electric  and  Supply  Company 
In  addition  t<i  the  Graham  truck  and  .XJax  metal  for  electric  pur- 
pos.'s.  Mr.  W.  A.  Barr.'tt.  Jr.,  is  the  pr«'sident.  Mr.  Hess  has 
a  host  of  frien.ls  in  the  street  railway  field,  and  n.>  doubt  his 
succ-ess  will  be  as  mark.'d  In  his  new  p.isltl.tn  as  It  has  been  In 
the    past. 

MR.  T.  Mi-Cnl'MRAY  (P.  <».  Box  .14,  New  Y..rk»,  the  Invent.jr  of 
th.'  McCoubray  aul.t-teleph.me  system,  was  s««cri*tary  of  the  Na- 
tional Electric  Light  Ass<»clatl«in  during  the  first  years  of  Its  ex- 
istence and  Is  very  ge.ierally  kn.>wn.  At  the  same  time  he  was 
the  se<M-etary  of  the  Baxtei  Ele«-trlc  Motor  Company,  having  pre- 
viously .H'cuple.l  a  similar  position  with  the  M.>rrls..n  Eb*ctric 
W.irks.  He  has  since  b.  en  identifle<l  with  the  Westinghou*.- 
.company  at  Boston,  the  Cr.>cker-Wheeler  o^mpany  and  th.-  Oknnlte 
company.  The  McC.nitray  auto-telephone  system  Is  claimed  to  be 
far  superior  In  merit  and  appearance  to  other  systetn*.  though  »old 
at  a  low  price. 
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lion.     It  Is  proposed  to  manufacture  the  apparatus  on  a  large  scale 
in  order  to  meet  an  expected  large  demand. 

ACCUMULATOR  LITIGATION.— We  have  received  a  communi- 
cation from  Mr.  W.  W.  Gibbs,  president  of  the  Electric  Storage 
Battery  Company,  Drexel  Building,  Philadelphia,  Pa.,  in  which 
he  states  that  the  Consolidated  Storage  Battery  Company,  con- 
trolling the  Brush  patents,  has  instituted  a  suit  against  his  com- 
pany, for  the  sole  reason,  he  believes,  of  frightening  Intending 
purchasers  of  batteries.  He  further  states  that  his  company  is 
advised  by  eminent  experts,  after  a  most  thorough  examination, 
that  its  batteries  do  not  infringe  the  Brush  or  any  other  patents. 
Among  these  experts  are  Prof.  Charles  F.  Chandler,  of  Columbia 
College,  and  Prof.  George  F.  Barker,  of  the  University  of  Penn- 
sylvania, who  distinctly  state  that  in  their  opinion  the  chloride 
battery  composite  plate  consists  of  tablets  of  chloride  of  lead  and 
chloride  of  zinc  in  a  frame  of  metal;  that  there  is  no  active  ma- 


terial In  the  composite  plate,  nor  Is  there  any  material  ready  lt> 
become  active  in  a  secondarj'  battery,  nor  is  there  a  secondary 
battery,  nor  is  there  any  material  which  is  absorptive  in  a  sec- 
ondary battery;  and,  further,  it  "does  not  either  in  its  use,  In- 
fringe the  claims  of  the  Brush  patents."  Mr.  Gibbs  adds  that  his 
company  proposes  to  continue  making  and  selling  Its  battery  and 
to  protect  all  users  of  the  chloride  accumulator. 


^U0tni^00  ?:i0ttce. 


BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  Syracuse,  N.  T. 


Illustrated    Record   of    Eleetrieal    Patents. 


U.    S.    PATENTS    ISSUED    EEB.    i;i,    isy4. 
Un  charge  of  W.  A.  Rosenbaum,  177  Times  Building,  New    York.) 
481,149.     ELECTRICAL  CONDUCTOR;  Dallas  B.  Hay  ward,  Easton, 
Md.     Application     tiled    July     21,     1893.     An    electrical    conductor 
formed  of  twisted  or  woven  graphite-coated  asbestos  fibre,  sub- 
stantially as  described. 

514.461.  ELECTRICAL  SIGNAL  APPARATUS;  George  VV.  Hey. 
Syracuse,  N.  Y.  Application  filed  April  22,  1893.  A  circuit  closer 
comprising  in  its  organization  the  normally  separated  movable 
termin^-ls  of  an  electi'ic  circuit,  mechanism  operated  by  electric 
current  pulsations  for  bringing  the  terminals  into  contact  witn 
each  other,  mechanism  being  automatically  reset  to  its  initial 
or    starting   point    without   disturbing    the   contact   of    terminals 

and  means  for  separating  the  terminals. 

514.462.  ELECTRICAL  APPARATUS;  George  W.  Hey,  Syracuse, 
N.  Y.  Application  filed  May  9,  1892.  The  hei-ein  described  elec- 
trical apparatus,  the  same  comprising  a  circuit  wire,  stations 
connected  to  the  circuit  wire,  generators  at  each  of  the  stations, 
and  connections  between  each  station  and  the  portions  of  the 
circuit  wire  on  opposite  sides  thereof  for  passing  a  current  from 
the  generators  at  stations  through  opposite  sides  of  the  circuit 
wire. 

514,480.  CUT-OUT;  Herman  Lemp,  Lynn,  Mass.,  assignor  to  the 
Thomson-Houston  Electric  Company  of  Connecticut.  Application 
filed  Oct.  5,  1888.  The  combination  substantially  as  described  of 
an  electric  lamp,  a  reserve  lamp,  an  automatic  cut-out  mounted 
upon  or  within  the  first  named  lamp  and  connected  to  a  lamp 
contact  or  terminal  thereof,  with  which  the  reserve  lamp  is  con- 
nected; an  automatic  switch  for  the  first  lamp  normally  tending 
to  close  the  connection  between  its  extreme  terminals  and  held 
open  by  said  lamp  when  on  its  support,  connections  from  switch 
to  the  reserve  lamp,  and  an  automatic  switch  or  current  closer 
governed  by  the  latter  and  normally  tending  to  complete  connec- 
tion to  the  lamp  terminal  or  contact,  which  is  mounted  upon  the 
first  named  lamp  and  is  connected  to  the  cut-out  device  thereon. 

514,491.  ELECTRIC  FIREARM;  John  L.  McCullough,  Bi'ooklyn, 
N.  Y.  Application  filed  April  7,  1893.  In  a  breech-loading  fire- 
arm, the  combination  with  the  tubular  loading  plunger,  pro- 
vided with  the  angular  cutter  near  its  forward  end,  of  an 
electric  circuit,  a  loop  forming  a  part  of  said  circuit,  a  car- 
rier for  said  loop,  and  means  intermediate  the  trigger  and  loop 
carrier,  whereby  when  the  trigger  is  pulled  the  loop  will  be 
moved  forward  within  the  cutter. 

514,501.  ELECTRICAL  ANNUNCIATOR;  Charles  F.  Scattergood, 
Albany,  N.  Y.  Application  filed  Nov.  3,  1893.  An  electric  an- 
nunciator having  a  transmitting  plate  with  push  buttons  ai- 
ranged  in  connection  therewith  in  concentric  circles  and  a  receiv- 
ing annunciator,  consisting  of  a  plate  having  a  series  of  drops  or 
indicators,  one  series  in  circular  form  and  the  other  series  on 
the  face  of  the  plate,  each  push  button  on  the  transmitter  plate 
having  an  electrical  conductor  leading  to  and  in  electrical  con- 
nection with  the  operating  mechanism  of  a  number  of  drops  or 
indicators  on  the  receiving  plate,  said  conductor  forming  an  elec- 
trical circuit,  in  order  that  when  a  single  push  button  is  oper- 
ated a  number  of  drops  will  be  operated  indicating  the  number  of 
the  circle  and  the  point  on  the  circle  of  the  push  button  operated. 

514.504.  CURRENT  REGULATOR  FOR  DYNAMO-ELECTRIC 
MACHINES;  Charles  E.  Scribner,  Chicago,  111.,  assignor  to  the 
Western  Electric  Company,  of  same  place.  Application  filed  Dec. 
10,  1888.  The  combination  with  a  dynamo-electric  machine  of  an 
electromagnet  in  the  main  circuit  thereof,  a  movable  armature 
for  magnet,  a  clutch  attached  to  armature,  a  clutch  rod  actuated 
by  clutch  adapted  when  actuated  to  shift  the  brushes  of  dynamo- 
electric  machine,  and  contact  points  controlled  by  armature  to 
close  a  short  circuit  about  electromagnet  when  its  armature  has 
moved  through  a  predetermined  distance. 

514.505.  ELECTRIC  ARC  LAMP;  Charles  E.  Scribner  and  Ernest 
P.  Warner,  Chicago,  Til.  Application  filed  May  27,  1890.  In  an 
electric  arc  lamp,  the  combination  with  a  series  magnet,  sup- 
ported  upon   the  frame  of  the  lamp,   of  a  magnet  connected  in 


shunt  of  the  arc,  supported  upon  »  movable  frame,  said  mov- 
able frame  carrying  the  armature  of  the  series  magnet,  whereby 
said  frame  may  be  raised,  a  clutch  connected  with  the  armature 
of  the  shunt  magnet  and  adapted  to  be  actuated  thereby,  a 
feeding  board  adapted  to  move  with  the  frame  carr>ing  the 
shunt  magnet  whereby  the  clutch  may  be  actuated  by  the 
shunt  magnet  along  and  not  by  any  differential  action  of  the 
shunt  and  series  magnets. 

514,506.  ELECTRIC  ARC  LAMP;  Charles  E.  Scribner,  Chicago, 
111.  Application  filed  Aug.  1,  1891.  Two  electric  lamps,  each  hav- 
ing a  lifting  magnet  and  a  pair  of  carbons,  and  each  having  a 
feeding  magnet  in  shunt  around  both  the  carbons,  of  circuits 
connecting  the  lifting  magnets  in  series  and  the  pairs  of  carbons 
in  multiple  with  each  other  and  in  series  with  said  lifting  mag- 
nets. 

514,524.  INFLUENCE  MACHINE;  Harry  Fuller  Waite.  New  York, 
N.  Y.  Application  filed  Oct.  28,  1893.  In  a  device  adapted  to  be 
used  with  influence  machi.ies,  the  combination  with  the  case, 
the  condensers  therein  and  connections  with  the  condensers  of 
electrodes  movable  with  relation  to  each  other,  and  means  out- 
side of  the  case  for  moving  the  electrodes. 

r.14,561.  ELECTRIC  RAILWAY;  P.  W.  Leffler,  Minneapolis,  Minn. 
Application  filed  May  13,  1893.  The  combination  with  a  car  of 
field  magnets  in  the  line  of  travel,  a  non-rotating  armature  on 
the  car,  electric  connections  for  the  field  and  armature  magnets 
and  an  automatic  rotary  pole  changer  carried  by  the  car,  located 
in  connections  to  the  armature  magnets  and  operated  by  the  field 
magnets. 

514,566.  ELECTRIC  RAILWAY  CROSSING  SIGNAL;  Michael  J. 
O'Sullivan,  Baltimore,  Md.  Application  filed  May  22,  1893.  In  a 
railway  crossing  signal  a  supporting  post  having  a  lamp  at  the 
upper  end  thereof,  arms  or  paddles  connected  ^thereto,  a  gong 
secured  to  such  support,  two  circuits,  one  containing  therein  a 
relay  battery  and  track  connections  and  the  other  a  suitable 
motor  for  operating  such  arms  or  paddles  and  bell,  and  suita- 
ble connections,  whereby  when  the  train  is  in  the  section  where 
the  crossing  signal  is  located  the  arms  will  be  vibrated  and  the 
gong  sounded  continuously. 

514.580.  APPARATUS  FOr"  TESTING  THE  RESISTANCE  OF 
CONDUCTORS  OF  ELECTRICITY;  Elmer  G.  WiUyoung,  Phil- 
adelphia, Pa.  Application  filed  June  26,  1893.  In  an  apparatus  of 
the  class  described  a  variable  resistance  block,  consisting  of  a 
pair  of  plates  connected  in  series,  a  series  of  conductors  of  grad- 
uated resistance  connected  with  one  of  said  plates  and  adapted 
to  be  also  connecte  ;  with  the  other. 

514.581.  ELECTRICAL  MEASURING  INSTRUMENT;  Elmer  O 
Willyoung,  Philadelphia,  Pa.  Application  filed  Oct.  13,  1893.  A 
casing,  two  of  the  opposite  sides  or  faces  of  which  contain 
panels  of  quartz  or  glass,  and  are  respectively  provided  ^\ith  a 
pair  of  adjacent  quadrants,  adapted,  when  the  casing  is  closed, 
to  be  assembled  in  their  appropriate  relationship 

514.582.  ELECTRICAL  MEASURING  INSTRUMENT;  Elmer  G. 
Willyoung  and  Madison  M.  Garver,  Philadelphia.  Pa.  Applica- 
tion filed  Oct.  13,  1893.  In  a  measuring  instrument  for  measuring 
electrical  currents  in  combination,  a  working  wire  through 
which  a  current  is  caused  to  pass,  a  pointer  connected  with  said 
wire,  a  plurality  of  compensating  wires  each  substantially  identi- 
cal with  the  working  wire,  and  a  spiral  spring  <5upport  for  main- 
taining all  of  the  wires  under  tension. 

514,.583.  ELECTRIC  ARC  LAMP;  John  E.  Woolverton.  New  York 
N.  Y.  Application  filed  Sept.  22,  1892.  In  an  arc  lanip  the  com- 
bination of  a  pair  of  converging  rods,  one  at  least  of  which  is  an 
arcing  electrode,  and  a  corresponding  arcing  electrode  with 
means  for  equalizing  the  feed  of  the  pair  of  rods  comprising  a 
pair  of  lazy  tongs  mechanically  connected  therewith 

514.584.  GARMENT  HOOK;  Richard  Ahlers.  Brooklyn.  N.  Y.  Ap- 
plication filed  Dec.  9,  1S93.  The  combination  of  a  perforated  case 
with  a  perforated  face  plate,  a  movable  garment  hook  having  a 
headed  upper  end,  an  encircling  spring  a  pair  of  contact  springs, 
and  an  electric  circuit  embracing  a  switch  and  alarm  and  con- 
nected to  said  springs. 
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:,MJ,'M.  p:LECTKIC:AL  measuring  instrument;  Elmer  G. 
\Villyoun&  and  Madison  M.  Garver,  Philadelphia.  Pa.  Applica- 
tion filed  Oct.  13,  1893.  In  a  measuring  Instrument  for  measur- 
ing electrical  currents,  in  combination  with  the  case  of  an  elec- 
tric measuring-  instrument  for  measuring  electrical  currents,  a 
chamber  for  an  extra  resistance,  mounted  upon  the  exterior  of 
the  case,  composed  of  rnetal  plates,  and  formed  with  a  central 
flue,  which  serves  as  a  core  for  the  resistance  coil  and  as  a  means 
for  carrying  off  its  heat. 

{,14,041.  ELECTRIC  PENDULUM  CLOCK;  Henri  Campiche, 
Geneva,  Switzerland.  Application  filed  July  28,  1893.  The  com- 
bination of  a  pendulum  and  an  electric  circuit  connecting  an 
el<-f;tric  source  with  an  electric  clock,  with  an  electromagnet,  and 
a  device  for  Interrupting  the  circuit,  consisting  of  a  contact  fork 
and  a  device  which  acts  temporarily  upon  the  said  interrupter  of 
the  circuit  so  as  to  close  the  circuit  after  a  certain  number  of 
vibrations  of  the  pendulum,  the  armature  of  the  electromagnet  to 
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arranged  as  to  give  a  mechanical  Impulse  to  the  pendulum  each 
lime  the  electric  circuit  is  closed  and  the  jump  of  the  hands  cf 
the  clocks  produced. 

r.l4  647.  CIGAR  TIP  CUTTER  AND  LIGHTER;  W.  E.  Duthie. 
Indianapolis,  Ind.  Application  filed  Dec.  8,  1893.  The  combina- 
tion of  a  perforated  base  plate,  a  torch  holder  adapted  to  rotate 
tli.reon,  a  knife  secured  thereto  and  arranged  to  traverse  the 
perforation,  and  lighting  mechanism  in  the  path  of  the  torch. 

514,6;'.!.  ELECTRIC  CIGAR  LIGHTER;  A.  J.  Graydon,  Indian- 
apolis, Ind.  Apj>lication  filed  March  6,  1893.  The  combination  of 
a  series  of  batteries  and  an  induction  coil  In  a  casing,  which  also 
..arrles  small  receptacles  of  oil  adapted  to  be  Ignited  by  an  elec- 
tric spark. 

L14,686.  ELECTRIC  ANNUNCIATOR;  L  E.  Rickey,  Oakland,  Cal. 
Application  filed  May  10,  1893.  The  combination  with  a  drop 
plate  having  a  swinging  ball  and  armature  pivoted  below  the 
plate,  a  magnet  located  at  the  rear  of  the  armature  and  means 
for  electrically  resetting  the  drop  plate. 

014,695.  TELEPHONE;  C.  T.  Bloomer,  New  York.  N.  Y.  Applica- 
tion filed  May  9,  1893.  The  combination  of  a  diaphragm,  a  con- 
ducting fluid  included  in  the  circuit  of  the  transmitter,  a  flexible 
strip  mechanically  connected  at  one  end  with  the  diaphragm, 
Hultably  supported  at  its  other  end  and  immersed  in  the  fluid. 
iSci-  illustration.) 

.-.14,697.  ELECTRIC  ALARM  FOR  PRESSURE  GAUGES;  W.  H. 
Bradt,  Tmy,  N.  Y.  Ai»pllcatlon  filed  Nov.  22,  1893.  A  gauge  hav- 
ing electrodes  adapted  to  be  brought  In  contact  by  the  movement 
of  an  Index-operallng  mechanism,  a  lever  fulcrumed  on  the  case- 
ment wall  of  the  gauge  and  engageablo  with  the  Index-operating 
mechanism    and  an  operating  handle  on  tho  lever. 

r.l4."14.  BOND  WIRE  KOR  ELECTRIC  CONDUCTORS;  A.  Hoft- 
rnann  and  J.  Brogan,  Milwaukee,  Wis.  Application  filed  July  6, 
imi3.  A  bond  wire  having  bent  ends  iin<l  washers  provided  with 
concentric  apertures  for  the  admission  of  the  bent  ends,  and  with 
radial  grooves  for  the  admission  of  the  portions  of  the  wire  next 
to  I  he  angles  therein. 

M4.71S.  ELECTRIC  RAILWAY  SYSTEM;  P.  W.  Lefller,  Mlnne- 
iipollB,  Minn.  Appllrallon  filed  Nov.  22,  1S9.1.  The  combination  of 
It  magnetic  field  ••xlendlng  along  the  line  of  travel,  an  arniature 
and  loeal  battery  on  the  car,  and  a  reversing  device  In  the  urma- 
lure  circuit. 

i.14.739.  INCANDESCENT  ELECTRIC  LAMP;  O.  H.  W.  TImbrell 
and  J.  C.  Fyfe,  Denver.  Col.  Application  filed  Sept.  18,  1891.  An 
Ineandesrent  lump  provided  with  a  transparent  lube  projecting 
Into  the  vacuum  bulb  and  exteriorly  sealed  thereto,  the  wires 
leutllng  to  the  filament  being  carried  there  through  and  sealed 
I  herein  In  combination  with  a  detachable  lamp  holder  provided 
with  a  reflecting  rod  ndapled  to  enter  the  transparent  tube  and 
•  •ngago  one  of  the  leading  wires,  and  suitable  switch  mechanism 
connected  with  the  rod  and  located  In  the  circuit  of  the  lamp. 
(See  lllusti-ntlon.t 

;.14.71«.  APPAHATry  KOR  PERIODICALLY  COMPLETING 
AND  INTERRUlTINil  ELECTRIC  CIRCUITS;  E.  L.  Berru  and 
F.  Harrison.  I/«>ndon,  England.  Application  tiled  Oct.  6.  1S93. 
The  combination  of  a  lime  keeper  provided  with  contacts  to 
niHlntaln  a  shunt  circuit  closed  for  any  determined  time  and  n 
clockwork  operating  a  circuit  changer  also  In  the  shunt  circuit. 
In  which  la  an  electromagnetic  device  operated  at  Intervals  to 
complete  a  circuit. 


514,775.  ELECTRIC  ALARM;  S.  T.  Sanders,  Granite,  Mont.  Ap- 
plication filed  July  29,  1893.  This  consists  of  an  insulated  slide 
connected  with  mine  gallery  chair  operating-mechanism,  con- 
ductors on  the  slide  and  a  circuit-closing  arm  on  the  cage 
adapted  to  engage  with  the  conductors  on  the  slide. 

514,801.  TROLLEY;  J.  A.  Williams,  Altoona,  Pa.  Application  filed 
Oct.  7,  1893.  The  combination  of  a  hanger  having  bifurcated 
arms  curved  inwardly,  removable  shaft  blocks  sealed  in  sockets 
of  the  bifurcated  members,  and  a  trolley  wheel  shaft  keyed  to 
the  blocks  and  to  integral  positions  of  the  hanger. 

514,813.  ELECTRIC  CLOCK;  R.  V.  Cheatham.  Louisville.  Ky.  Ap- 
plication filed  Feb.  7,  1893.  This  comprises  a  spindle  arm  se- 
cured to  the  knob  spindle  and  adapted  to  actuate  the  door  bolt,  a 
spring  secured  on  the  arm  and  a  lever  pressed  by  the  spring  and 
adapted  to  lock  the  door  bolt. 

514.817.  ARMATURE  CONNECTION  FOR  DYNAMOS;  O.  Du- 
fault,  Spencer,  Msiss.  Application  filed  Oct.  27,  1893.  The  com- 
bination with  a  commutator  bar  having  a  grooved  arm  provided 
with  a  dowel  hole  of  an  L-shaped  conductor  fitted  to  the  groove 
in  the  end  of  the  arm  and  provided  with  a  dowel  formed  on  the 
end  of  the   lead. 

514.822.  INSULATING  JOINT;  E.  F.  Gennert,  Brooklyn,  N.  Y. 
Application  filed  Aug.  10,  1893.  This  comprises  two  flanged  sec- 
tions in  combination  with  a  collar,  which  is  spun  over  the  flanges 
and  which  alone  holds  itself  in  place  and  the  sections  together. 

514.823.  TELEPHONE  SIGNALING  SYSTEM;  W.  Gillete.  New 
York.  N.  Y.  Application  filed  July  13,  1893.  This  comprises  a 
main  circuit  and  battery,  a  local  circuit  and  battery,  an  alarm 
in  the  local  circuit,  a  receiver  and  transmitter  of  a  switch  for 
shifting  the  main  circuit  from  the  alarm  to  the  receiver  and  for 
shifting  the  local  circuit  from  the  alarm  to  the  transmitter. 

r.14.827.  ELECTRIC  R\ILWAY  CONDUIT.  R.  I.  Hampton. 
Athens.  Ga.  Application  filed  May  25,  1893.  This  comprises  a 
trolley  rail  chamber,  a  drain  below  the  chamber,  and  a  cable  way 
located  at  the  side  of  the  rail  and  provided  with  removable  rack 
bars  superimposed  transversely  in  the  cable  way  to  support  and 
hold  apart  the  cables. 

.-.14.845.  ELECTRIC  BATTERY  CELL;  P.  C.  Burns.  Peru,  Ind. 
.\pplloation  filed  June  12.  1893.    In  a  batter>'  cell,  a  carbon  ele- 


NO.    514.739.— INCANDESCENT    ELECTRIC    LAMP 

ment   having  groovi-s  '.n  which  are  plugs  of  ng   mal<.Tlal 

projecting  beyond  the  surface  of  the  carbon  •  t. 

514.849.  ELECTRIC  CABLE;  T.  Oullleaume,  Cologne,  Germany. 
Application  filed  March  27.  1893.  A  crimped  cable  cylinder  of  non- 
conducting material  having  spiral  grooves  or  air  channels.  In 
which  nak«d  conductors  may  lie. 

r.l4.S78.  ELECTRICALLY  OPERATED  STREET  INDICATOR 
FOR  CARS;  H.  C.  Barker.  St.  Louts.  Mo.  Application  filed  June 
23.  1893.  The  combination  of  an  Indicator  carried  by  the  cat,  a 
cam  block  on  the  conductor,  a  trolley  arm  having  a  contact 
piece,  and  a  contact  point  mounted  on  the  car  having  < "  '  il 
connection  with  the  Indicator,  whereby  when  the  trolle\  .•* 

the  cam  the  Indicator  Is  operated. 

r.l4.6S6.  ELECTRICAL  TRANSMISSION  OF  POWER;  C.  S.  Brad- 
ley, Yonkers,  N.  T.  Application  filed  June  2.1.  1890.  The  com- 
bination of  a  continuous  current  generator,  a  phasing  device 
electrically  connected  therewith  for  converting  the  continuous 
current  Into  niternaling  currents  of  dlfTerentlal  phase,  an  electric 
motor,  the  field  magnet  of  which  Is  charged  by  a  continuous 
current,  and  the  armature  of  which  Is  charged  by  the  alternat- 
ing currents  of  dlfTerentlal  phase. 
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AUViikTISlNG    IN    CONVtNTlON     ISSUES. 

ilic  loUowing  iioniparison  of  the  advertising  in  tlie  con- 
vention issues  oi  1  he  Electrical  W  orld  during  the  last  four 
>ears  shows — il  this  may  be  accepted  as  a  criterion,  as  it 
probably  can — tliai  tlie  popularity  ol  the  Aationai  Electric 
Liglu  Association  with  business  men  continues  unabated, 
and  indicates  the  healthy  condition  of  the  electrical  industry. 

Number  of  tucoes  01 

Pages.      adveriisemeni.s.      aaveriising. 

.Vlarch    7,    1891 42  301  1,*}M^ 

l-'eb.     27,      1892 52  357  :i,t»lJ 

March    4,    1893 56  378  J,82d 

kaich    3,    1894 76  386  3,21.> 

Uwing  to  the  recent  change  of  form  the  number  of  pages  can- 
not be  directly  compared,  the  present  page  aggregating  44 
inches  of  advertising  space,  against  56  in  former  years,  but 
this  does  not,  of  course,  apply  to  the  number  of  advertise- 
ments, or  to  the  number  of  inches  of  advertising.  Tht;  pres- 
ent issue  of  The  Electrical  W  orld  is  the  largest  number  of  an 
electrical  journal  that  has  ever  been  publisiied. 

REMOVAL   OF  THE  ELECTRICAL   WORLDS    OFFICES. 

About  April  i  The  Electrical  \\  orld  will  remove  its  publi- 
cation offices  to  the  new  Postal  Telegraph  Building,  2-)i^ 
Uroadway.  This  is  directly  across  Cit}  Hall  Park  from  its 
present  quarters  and  adjoining  the  building  in  which  it  had 
Us  first  otrices,  Xo.  9  Aiurray  street,  ihe  Electrical  World 
will  occupy  the  entire  Broadway  front  of  the  building  on  the 
tliird  floor,  and  for  its  signs  will  have  twelve  different  win- 
dows extending  across  the  Broadway  front  and  on  Murra) 
street.  It  is  believed  that  this  will  be  the  pleasantest  and 
most  attractive  home  of  any  strictly  technical  journal  pub- 
lished. The  Electrical  World  was  the  first  tenant  to  take 
rooms  in  the  new  "  Times  "  Building,  and  will  be  one  of  the 
first  to  move  into  the  just  completed  headquarters  of  the 
^(jstal  Telegraph  Company.  This  is  the  fourth  building  hi 
Xew  York  in  which  the  paper  has  had  offices.  In  each  it 
has  occupied  larger  and  more  desirable  quarters  than  before, 
and  at  higher  rent.  This  is  particularly  true  in  the  present 
instance,  but  considering  the  building  and  the  location  our 
friends  will,  we  feel  sure,  say  that  the  move  is  a  judicious  one, 
and  be  gratified  to  know-  that  a  journal  devoted  to  electrical 
progress  should  find  itself  at  the  beginning  of  its  twenty- 
first  year  in  so  commodious  quarters,  desirably  located  on 
such  a  prominent  business  thoroughfare. 

ARC  LAMP    GLOBES. 

In  referring  in  these  columns  before  to  the  subject  of  the 
loss  of  light  from  the  use  of  arc  lamp  globes  we  expressed 
a  liope  that  some  experiments  would  be  made  to  test  the 
truth  of  the  older  data  on  the  subject,  which  showed  this  loss 
to  be  very  great  with  the  kinds  of  globes  in  ordinar)-  use. 
Elsewhere  in  our  pages  Prof,  shepardson  gives  the  results  of 
experiments  made  under  his  direction,  which  in  some  re- 
spects confirm  the  truth  of  the  statement  that  this  loss  is 
indeed  large.  A  mean  spherical  candle  power  of  319  from  the 
bare  arc  we  find  is  reduced  to  235,  160  and  144  candle 
power  when  clear,  ground  glass  or  opal  globes  are  used, 
which  gives  a  loss  of  light  of  26,  50  and  55  per  cent.,  respec- 
tively. For  interior  illumination  the  loss  from  the  use  of 
ground  glass  and  opals  is  somewhat  compensated  by  the 
better  distribution  and  quality  of  light,  but  for  exterior  light- 
ing" the  wa.c;te  is  so  great  as  to  counterbalance  m  most  cases 
the  benefit  arising  from  the  employment  of  such  globes.  The 
complaint  of  the  small  power  of  the  arcs  on  Fifth  avenue  of 
this  city  in  the  light  of  these  figures  is  seen  to  have  a  real 
foundation,  but  this  is  one  of  the  few  special  cases  in  exterior 
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lighting  in  which  the  sacrifice  is  perhaps  justifiable.  In 
ligiituig  large  interior  spaces,  where  tiie  quality  oi  tlie  Ught 
IS  an  oujcci,  the  use  oi  opaque  globes  and  a  great  part  oi 
tlie  couaequent  loos  oi  lignt  involved  iiiay  not  only  be 
avoided,  but  the  quafity  ot  light  also  improved  by  tlie  use  of 
inverted  arcs,  wliicii  is  a  nieuiod  oi  illununatiou  tliat  should 
be  more  oitcu  applied  than  it  lias  been  iii  Uie  past 


TWiiNTir    YEARS   OF   ELECTRICAL  PROGRESS. 

The  Story  told  in  another  column  of  the  triumphant  inarch 
of  the  electrical  industries  during  the  last  two  decades  lias  no 
parallel  in  the  history  oi  material  progress,  and  marks  a 
period  that  will  always  add  lustre  to  the  nineiecnth  century. 
While  some  grand  luiidaiaenial  discovery  may  give  rise  to 
another  similar  period,  the  electrical  age,  like  the  Augustan 
age  and  the  few  other  remarkable  periods  in  the  history  of 
the  world,  will  nevertheless  always  stand  out  prominently 
and  be  one  of  the  glories  of  a  century  otherwise  so  richly* 
endowed.  Those  who  have  taken  part  in  the  work  that  ha^ 
produced  such  magnificent  results  will  feel  a  pleasure  in  re- 
viewing the  various  steps  with  the  competent  writers  who 
recount  them  elsewhere,  while  to  the  younger  aspirants  to 
electrical  honors  the  recital  will  possess  a  direct  value,  and 
perhaps  awaken  in  some  a  determination  that  their  names 
shall  eventually  be  added  to  the  list  of  those  who  will  re- 
ceive mention  by  future  writers  of  electrical  history. 


It  may  be  remarked,  this  was  due  to  deicmng  acuou  upon 
It  wiieu  uitrouuced.  Vv  e  trust  that  the  matter  will  now  De 
brougut  beiore  me  annual  mecuug,  as  wcii  as  a  aemiite 
ineaaure  uiaKuig  uiegai  any  icgisiauuu  at  uuier  Uiaii  tne 
general  meetuigs  oi  uie  maututc,  ine  acuon  oi  IrTesident 
xauustou  m  appoUiting  an  hou^rary  secretary  i^r  tuc  Cuicago 
local  meetuig  uiauguiaies  me  prmcipie  lur  wiucu  mose  m 
sympainy  uiui  tiie  leasonaDle  aeiuana  oi  members  not  resi- 
ceiit  m  .^Sew  iork  and  vicinity  Have  coutendcu,  and  wiii,  wc 
feel  sure,  meet  with  general  approval,  if  now  me  annual 
meeting  fixes  tlie  runng  referred  to,  tliat  the  New  York 
meeting  caimot  legislate,  which  is  equivalent  to  placing  it 
<jn  the  same  basis  as  the  Chicago  or  any  otlier  local  meet- 
hig,  as  It  sliould  be,  and  takes  me  proper  measures  for  pre- 
serving the  purity  o*  uie  ballot,  the  iiiititute  will  be  placed  on 
a  basis  that  all  of  its  real  friends,  among  wliich  we  include 
ourselves,  have  hopefully  looked  forward  to — an  action  wlfich 
also,  we  trust,  will  put  an  end  to  Institute  poUtics. 


THE   WASHINGTON    CONVENTION. 

The  meetings  of  the  National  Electric  Light  Association 
have  long  occupied  a  prominent  place  in  the  electrical  field 
and  have  been  looked  forward  to  for  months  in  advance  with 
great  iaterest.  The  fact  that  they  now  occur  but  once  a  year, 
the  Washington  meeting  being  the  second  under  the  new 
regime,  tends  to  emphasize  their  importance  and  give  addi- 
tional assurance  of  success.  The  seventeenth  meeting  of  the 
association,  which  occurs  tliis  week  at  W^ashington,  promises 
to  prove  a  dangerous  rival  to  its  predecessors.  Trom  pres- 
ent indications,  the  attendance  will  be  considerably  in  excess 
of  that  of  any  previous  meeting,  an  unusually  large  delega- 
tion going  from  New  York  City  and  vicinity.  The  officers 
of  the  association  have  been  untiring  in  their  efforts  to  ren- 
der the  arrangements  perfect  and  to  provide  an  attractive 
programme.  In  addition  to  several  important  papers,  a 
large  number  of  topics  for  discussion  are  announced,  which 
is  likely  to  prove  an  important  feature  of  the  meeting  and 
bring  out  facts  of  interest  and  value.  Among  other  ques- 
tions of  timely  interest  that  will  receive  consideration  are  the 
proper  rating  of  arc  lamps,  the  most  economical  size  oi  arc 
dynamos,  and  meters  vs.  llat  rates.  The  paper  on  "  Poly- 
phase Transmission,"  by  Mr.  Charles  1*".  Scott,  and  the  dis- 
cussion of  Mr.  Tesla  on  "  Alternating  Current  Motors  "  will 
doubtless  attract  considerable  attention. 


INSTITUTE   POLITICS. 

While  the  friends  of  the  American  Institute  of  Electrical 
Engineers  will  be  pleased,  and  many,  under  the  circum- 
stances, doubtless  astonished,  at  the  argument  made  at  the 
last  meeting  in  favor  of  the  position  that  legislation  afTecting 
the  institute  should  only  be  considered  at  the  annual  meet- 
ings, they  will  at  the  same  time,  we  think,  be  disappointed  at 
the  fate  of  the  measure  designed  to  prevent  a  repetition  of 
last  year's  inexcus.il)le  manipulation  of  election  machinery. 
WHiile  we  have  earnestly  advocated  the  relegation  of  all 
legislation  to  the  annual  meetings,  we  would  have  gladly 
had  the  recent  practice  continue  until  the  rule  referred  to 
was  adopted,  and  scarcely  expected  that  the  inception  of 
what  was  looked  forward  to  as  so  desirable  should  defeat 
what  was  considered  of  even  greater  importance.  As  the 
secretary  statcil.  however,  the  amendment  of  the  election 
rules  would  1i.t\  r  had  no  effert  .^n  tln^  'oming  election,  though, 


ENGINEERING    DICTA. 

In  every  branch  of  engineering  tliere  seems  to  be  an  ele- 
ment which,  upon  the  appearance  of  a  new  discover)'  or  in- 
vention that  attracts  general  attention,  proceeds  to  make 
what  capital  it  can  out  of  tlie  occasion  by  "  pointing  out " 
limitations,  which  frequently  have  die  merest  shadow  of  an 
existence,  but  nevertheless  serve  the  desired  purpose  of  con- 
necting the  name  of  the  objector  to  tlie  subject  and  give  liim 
an  epliemeral  reputation  for  deep  wisdom,  in  tlie  early  days 
of  electric  lighthig,  for  example,  a  tlien  well-known  author 
called  the  attention  of  the  electrical  public  to  die  so-called 
fact  diat  the  law  of  maximum  efficiency  also  applied  to 
dynamos  and  other  electrical  apparatus,  and  diat  as  a  conse- 
quence to  attain  diat  efficiency,  the  internal  resistance  of  die. 
apparatus  should  be  made  equal  to  diat  of  die  exterior  cir- 
cuit— a  dictum  that  for  a  time  was  dubbed  a  law  widi  die 
author's  name  prefixed.  Again,  but  extending  to  a  more  re- 
cent date,  there  was  considerable  discussion  as  to  the  relative 
requirements  of  incandescent  machines  to  be  run  in  parallel,, 
and  it  was  maintained  by  some  and  believed  by  many  for 
some  time  that  it  was  necessary  that  such  machines  should 
possess  identical  characteristics  to  be  thus  successfully 
operated — which  conclusion  practice  has  shown  to  be  un- 
warranted. In  another  column  Mr.  Steinmetz  successfully 
attacks  other  hypotheses  built  up  by  mathematical  writers, 
that  certain  specific  conditions  are  absolutely  necessar}'  for 
running  alternators  in  parallel.  By  actual  tests  under  die 
most  extreme  conditions  he  conclusively  proves  diat  we  may 
discard  all  the  usual  theoretical  statements  on  parallel  work- 
ing relaUng  to  the  effect  of  frequency  and  self-induction  and 
the  use  of  artificial  loads.  The  experiments  showed  that  ma- 
chines properly  designed  for  the  highest  or  the  lowest  fre- 
quencies work  equally  well  when  respectively  coupled  in 
parallel  and  that  the  self-induction  of  well  designed  alterna- 
tors has  nothing  to  do  widi  dieir  successful  running  in 
parallel — a  statement  that  demolishes  several  cherished 
mathematical  theories,  as  does  the  one  denying  the  theoreti- 
cal conclusion  that  the  condition  of  best  synchronous  run- 
ning is  with  a  lag  of  45  degrees.  As  an  examination  of  the 
experiments  made  will  show,  the  conclusion  is  amply  sus- 
tained that  with  properly  designed  alternators  parallel  run- 
ning is  perfectly  feasible,  and  that  even  under  extreme  con 
ditions  of  K)ad  and  excitation,  no  special  or  careful  adjust- 
ment is  rcqtiired  to  throw  two  machines  run  at  the  same 
frecjuency  in  parallel. 


CENTRAL  STATION    BOILERS. 

Prof.  Fesscnden  elsewhere  discusses  the  subject  of  boileri 
for  central  and  power  stations  and  describes  a  remarkable 
boiler  which  has  lately  been  attracting  the  attenUon  of  the  * 
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steam  engineering  profession.  A  boiler  somewhat  similai" 
was  designed  some  years  ago  by  tlie  Uerreslioits  and  ex- 
clusively used  lor  torpedo  boats  and  launclies,  but  lias,  we 
believe,  been  discarded,  ihe  great  diiticulty  witli  boilers  de- 
signed witn  a  small  water  capacity  is  tne  extreme  attention 
tney  demand  in  operation,  and  tne  serious  and  immediate 
results  Irom  any  neglect,  iorpedo  boat  boilers,  which  are 
all  oi  this  type,  require  a  supervision  and  an  intelligence  m 
the  liremen  tnat  would  be  very  expensive  adjuncts  to  a  steam 
plant  ashore.  In  addition,  the  exhaustive  strain  on  those 
operating  such  boilers  through  the  strict  attention  required, 
wiiile  not  impracticable  witli  the  short  watches  and  inter- 
mittent steammg  of  torpedo  boats,  would  be  quite  a  differ- 
ent  thing  in  continuous  work.  Nevertheless,  much  in  re- 
gard to  boilers  may  be  learned  from  marine  practice,  and 
tliere  are  special  boilers  now  in  use  on  ocean  vessels,  and 
particularly  on  men-of-war,  whose  adoption  ashore  would 
be  perfectly  feasible,  and  at  the  same  time  beneficial. 
The  remarks  of  Mr.  Fessenden  on  artificial  draft  are 
very  suggestive.  The  neglect  of  keeping  in  mind 
the  distinction  between  forced  and  artificial  draft 
through  the  extreme  wastefulness  of  the  former  and  its  in- 
jury to  boilers  has  resulted,  in  keeping  the  subject  of  the 
latter  in  the  background.  It  is  probable,  however,  that  in 
time  the  use  of  blowers  worked  at  a  low  pressure — normally 
less  than  a  half-inch  of  water — will  largely  supersede 
the  building  of  high  chimneys,  particularly  where  the  de- 
mands for  power  fiuctuate  during  different  periods.  The 
Howden  system  of  low-pressure  artificial  draft,  in  which  the 
air  is  heated  in  the  uptake  before  going  to  the  furnaces,  has 
given  excellent  results  in  ocean  work  and  points  out  the  line 
to  be  followed.  The  subject  of  artificial  and  liquid  fuel  will 
also  before  long  doubtless  become  one  of  importance,  as  is 
foreshadowed  by  an  announcement  made  a  few  days  ago 
that  a  vessel  in  the  transatlantic  trade  had  adopted  the  use  of 
petroleum  fuel  with  a  fair  prospect  of  attaining  an  economy 
over  the  use  of  coal.  Aside  from  any  question  of  superior 
economy  of  the  fuel  itself  is  that  of  the  considerable  saving 
that  would  undoubtedly  result  from  the  almost  ideal  man- 
ner in  which  such  fuels  can  be  supplied  to  the  furnaces,  thus 
saving  tlie  great  wastes  that  result  from  the  manner  in  which 
coal  is  fed  and  burned,  and  at  the  same  time  reducing  the 
labor  bill.  The  land  steam  engine  was  at  least  twenty  years 
behind  marine  practice  until  the  demands  of  the  younger  men 
connected  with  electrical  engineering  advanced  it  in  a  com- 
paratively few  years  to  its  present  state,  and  when  the  same 
element  bestows  similar  attention  to  the  boiler-room  we  may 
expect  a  proportionate  change  in  practice  there. 


was  thoroughly  discussed  by  xVlessrs.  Curtis,  Mailloux,  Ferry, 
Hill,  Hewitt,  Kennelly,  i'  leld,  Woodbury,  Sachs  and  others. 
After  reading  his  paper,  Mr.  Leonard  exhibited  a  working 
model  of  his  system  installed  upon  the  platform,  and  gave  a 
practical  illustration  of  its  operation. 

After  tlie  discussion,  the  report  of  the  committee  on  revis- 
ion of  rules  came  up  for  action,  it  was  moved  and  sec- 
onded that  it  be  adopted,  but  Mr.  Phelps  objected,  on  the 
ground  that  there  had  already  been  adverse  comment  con- 
cerning the  enactment  of  legislation  by  the  monthly  meet- 
ings, and  a  member  moved  that  the  report  be  laid  on  the 
table,  but  the  motion  was  not  seconded.  Mr.  Upton,  in  be- 
half of  the  committee,  begged  that  some  action  be  taken  in 
the  matter,  as  the  proposed  amendments  in  no  way  altered 
the  spirit  of  the  rule,  but  on  the  contrary  rendered  its  original 
meaning  .clear  and  removed  ambiguity  therefrom.  Mr. 
Phelps,  however,  insisted  on  his  point,  saying  that  much  as 
he  appreciated  the  need  of  the  proposed  amendments,  he 
feared  that  the  action  of  the  meeting  in  adopting  them  would 
be  adversely  criticised,  and  considered  it  better  to  let  the  re- 
port stand  until  the  annual  meeting.  The  secretary  then 
asked  for  information  regarding  the  effect  of  adopting  the 
report  with  regard  to  the  coming  election,  and  it  was  ruled 
that  the  election  notices  having  been  already  sent  out,  tlie 
amendments,  if  adopted,  could  not  take  effect  until  the  1895 
election.  The  motion  to  adopt  was  then  withdrawn,  and  the 
motion  to  lay  on  the  table  was  seconded  and  carried.  Mr. 
Kennelly  gave  notice  that  the  report  of  the  committee  on 
units  and  standards  would  be  called  up  from  tiie  table  at 
the  March  meeting. 

Mr.  Edward  Caldwell  was  appointed  honorary  local  secre- 
tary for  Chicago,  the  requisite  number  of  signatures  havmg 
been  obtained. 


noonlight  Tables  for  April,  1894. 

Herewith  we  give  Mr.  H.  W.  Frund's  tables  of  lighting 
hours  for  the  month  of  April  under  his  modified  form 
of  moonlight  schedule. 


TABLE  NO.    I. 

Standard  Moonlight 
System. 


The  fleeting  of  the  American  Institute  of  Electrical  Engineers. 


The  eighty-fourth  meeting  of  the  American  Institute  of 
Electrical  Engineers  was  held  Wednesday  evening,  Feb.  21, 
at  headquarters,  12  West  Thirty-first  street,  with  President 
Houston  in  the  chair. 

The  papers  of  tiie  evening  were  "  Concerning  a  Change  of 
Policy  in  the  Administration  of  the  Patent  Office,"  by  Mr. 
Philip  Mauro,  and  "  How  Shall  We  Operate  an  Electric  Rail- 
way Extending  One  Hundred  Miles  from  the  Power  Sta- 
tion?" by  Mr.  H.  Ward  Leonard.  Mr.  Mauro's  paper  was 
read  first,  contrary  to  the  published  programme,  in  order  to 
give  Mr.  Leonard  a  better  opportunity  to  display  his  ap- 
paratus. Mr.  Mauro's  paper  excited  considerable  interest,  as 
it  touched  upon  the  question  of  curtailing  the  privileges  of 
inventors.  Written  discussions  from  Mr.  Vansize  and  Mr. 
E.  P.  Thompson  were  read  by  the  secretary  and  verbal  com- 
ments were  made  by  Messrs.  Olan,  Forney,  Sachs  and  Hous- 
ton. 

Mr.  Leonard's  paper  was  the  attraction  of  the  evening,  and 


Date. 


I 

2 

3 

4 
S 
6 

7 
8 

9 
10 
II 

12 
13 
14 

IS 
16 

17 
18 

19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Light. 


5.S0P.  M. 

7.0.J  " 

7.00  " 

7.00  " 

7  00  '' 

7.00  " 

7.00  " 

7.00  " 

7.00  "^ 

II. 10  " 

12.10  A.  M. 
i.io  " 
i.bo  " 
2.20  " 
2.50  •* 
3.10  " 
No  Light. 

It 

7.10  P  M. 

7.10  " 

7.20  " 

7.20  " 

7.20  " 

7.20  " 
7.20 

7.20  " 

7.20  " 

7.20  " 

7.20  " 


Date. 


2 

3 

4 
5 
6 

7 
8 

9 
10 
II 

12 
13 
14 
IS 
16 

17 
18 

19 
20 
21 
22 
23 
25 
26 
27 
28 
29 

30 

I 


Exting. 


4.40  A.  M. 

4.40  " 

4.40  " 

4.40  " 

4.40  " 

4.30  " 

:4.30  " 

4.30   " 

4.30    " 
4.30    " 

4.30  A.  M. 
4.20  " 
4.20  " 
4.20 
4.20  '* 
4.20  " 
No  Light. 

8.40  P.  M. 

9.50     " 

10.50     " 

11.50     " 

12.50  A.  M. 

1.40     " 

2.30     " 

2.50     " 

3.20     " 

3.4c     " 

4.00     " 


TABLE  NO.  2. 

Fntnd's  New  Moonlight 
System. 


Date. 


Light. 


Date. 


I 
2 
3 
4 
5 
6 

7 

8 

9 
10 
II 

13 
13 
13 
14 
14 

IS 

IS 

16 

17 
18 

19 

20 

21 
23 
23 
24 
2S 
26 

V^ 

29 
30 


6.50 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

17.00 

7.00 

7.00 

7.00 
7.10 

I.IO 

7.10 

1.50 
7.10 

2.20 
7..O 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.20 
7.20 
7.30 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 


P.M. 


P.M. 
A.M. 
P.M. 
A.M. 
P.M. 
A.M. 
P.  M. 


I 


3 
3 
4 
S 
6 

7 
8 

9 
10 
II 

13 
13 
IJ 
13 
14 
14 

IS 

15 

16 

17 
18 

19 

30 
31 
23 
23 

2S 
26 
27 
38 
29 
30 
I 


Exting. 


4.40  A.M. 

4-40  " 

4-40  " 

4-40  " 

4.40  '• 

4.30  " 

4.30  " 

4.30  " 

430  •• 

4.30  *• 

*-^°m" 

12  M. 
4^  A.  M. 

12  M. 
4.20  A.M. 

13  hi 
4.20  A.  M 

13     M. 

12  '• 

13  " 

12  " 

12  " 

13  '• 
12  " 
12  " 
12  " 

12.50  A.  M. 

i-to  •• 

--.30  " 

2.50  " 

3.20  " 

3.40  " 

4.00  " 


Total  hours,  170.10. 


Total  hours.  215.40. 


Note— These  schedules  are  made  up  on  sun  time.  Where 
standard  time  is  used  and  it  varies  considerably  from  sun  time, 
the  proper  deduction  or  addition  must  be  made  to  all  the  times 
here  given. 
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Alternate  Current    Workinjc. — III. 


Ijy   HARRIS  J.  RVAN. 

The    relation    between    alternating    magnetism    and    the 
E.  M.  F.  that  it  produces  for  a  given  current  was  found  to  be 

E  X  lo* 


■^  9*1  a  r .     "~~ 


1.4  7t  a 


or 


Many  cases  occur  in  practice  where  the  magnetism  estab- 
lished is  proportional  to  the  magnetizing  force,  and,  there- 
fore, to  the  current  in  the  electric  circuit  that  is  active  in  pro- 
ducing magnetism  about  itself.  For  many  purposes  under 
these  circumstances  it  is  usual  to  make  use  of  the  coefficient 
of  induction.  This  coefficient  of  induction  is  the  constant 
with  which  the  magnetizing  current  nmst  be  multiplied,  so 
that  the  product  will  equal  the  turns  in  the  circuit  multiplied 
by  the  magnetic  flux.  Its  symbol  is  L,  audits  practical  unit 
is  called  the  henry. 

C  L  =i  MX  'oA 
or 

i.A  C  L  =  ia  B^^^   X  lO"*- 

Substituting    this    value  ior  I  a  B„ax.  X  '°"*  '"    ^^e   above 

equation,  we  have 

A"  _    2  ;r  --  C  Z. 

In  making  this  substitution  the  product  of  1.4  into  1.4 
equals  i.</)  was  taken  as  2.  This  is  customary  and  is  suffi- 
ciently accurate  for  practical  purposes,  because  of  the  uncer- 
tainty of  the  precise  form  of  the  alternating  E,  M.  Fs.,  or 
currents.  Again  it  is  used  to  write  a?  :=  2  tt  ^^,  for  this 
value  is  constant  for  any  particular  periodicity.  This  brings 
us  to  the  form  in  which  the  relation  between  the  E.  M.  F. 
current  and  coefficient  of  induction  for  a  particular  period- 
icity is  usually  written 

E  =  oaCL. 

When  the  fall  of  potential  produced  by  the  ohmic  resist- 
ance of  a  circuit  is  small  compared  to  the  pressure  produced 
by  the  induction  caused  by  the  alternating  current,  the 
former  may  be  neglected.  Under  such  circumstances  L  for 
any  circuit  is  determined  by  passing  an  alternating  current 
of  known  periodicity  through  the  circuit,  the  current  and 
pressure  that  it  produces  are  observed  from  an  ammeter  and 
voltmeter,  and  the  values  obtained  are  substituted  in  the 
above  expression  when  /.  becomes  known,  /being  known 
for  such  a  circuit,  the  current  that  will  be  set  u|)  at  any  given 
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pressure  is  easily  estimated,  lor  example,  in  the  circuit 
given  in  Fig.  10,  /^  c^  o,  and  /.  has  a  value  of  .1,  while  the 
alternator  nt  A  furnishes  current  at  a  periodicity  of  125. 
What  pressure  will  the  alternator  have  to  furnish  to  set  up  a 
current  of  10  amperes? 

&>^=:2  »''-^-=2  <T  125  =  790. 
E  =i  0,1  C L  =^  790  X  'o  X  •  *  =  790  volts. 
Many  conditions  have  to  be  considered,  however,  where 


the  ohmic  resistance  of  the  circuit  cannot  be  neglected.  In 
all  such  cases  we  need  to  know  how  to  determine  the  result- 
ant E.  M.  F.  that  compensates  for  fall  of  potential,  due  to 
ohmic  resistance  and  the  pressure  produced  by  the  alternat- 
ing induction.  The  same  current  is  the  cause  of  both  these 
pressures,  and  though  they  are  in  series,  they  can  only  be 
added  by  determining  the  value  of  the  sum  of  their  instan- 
taneous values.  Fig.  10  illustrates  a  circuit  in  which  we 
have  a  source  of  alternating  pressure  at  A  that  establishes 
current  through  the  circuit  R  L.  R  \s  non-inductive  and 
possesses  ohmic  resistance,  L  is  inductive  and  possesses  no 
appreciable  ohmic  resistance.  The  magnitudes  of  R  in 
ohms  and  L  in  henrys  may  in  practice  be  any  values.  For 
the  purposes  of  illustration  in  this  case,  we  will  assume  that 
the  fall  of  potential  around  R  is  double  the  pressure  de- 
veloped by  the  inductioii  in  Z,  as  caused  by  the  current  that 
is  common  to  both.  The  current  and  the  E.  M.  Fs.  tliat 
compensate  for  the  fall  of  potential  and  induction  pressure 
must  be  furnished  by  the  alternator.  They  are  plotted  in 
their  corresponding  positions  below  R  and  Z. 

We  have  seen  through  earlier  considerations  that  the 
E.  M.  F.  that  sets  up  current  through  a  non-inductive  re- 
sistance is  in  unison  with  the  current,  and  the  E.  M.  F.  that 
establishes  current  against  the  pressure  due  to  altemating 
magnetism  is  one-quarter  period  in  advance  of  the  mag- 
netism, and,  therefore,  one-quarter  period  in  advance  of  the 
current  that  establishes  the  magnetism  or  causes  the  induc- 
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tion.  In  Fig.  1 1  these  E.  M.  Fs.  are  plotted  in  such  a  maimer 
that  the  induction  E.  M.  F.  Z'/,  is  one-quarter  period  in  ad- 
vance of  the  ohmic  resistance  E.  M.  F.  Z'^..  A  few  of  the 
construction  lines  are  given  for  the  purpose  of  showing  a 
convenient  method  for  tlrawing  curves  of  sines.  One  circle 
is  used  for  each  of  the  curves  Ei^  and  Z'^.  The  radius  in 
each  case  equals  the  maximum  value  of  the  curve  to  be 
laid  down,  according  to  the  chosen  scale.  The  circle  is  tlien 
divided  into  as  many  equal  i)arts  as  the  number  of  divisions 
that  have  been  chosen  for  the  complete  period.  We  then 
liave  one  radius  for  each  ordinate  that  is  to  be  determined 
lor  the  puri)ose  of  tracing  in  the  curve.  The  vertical  pro- 
jections of  these  radii  are  sine  values  and  determine  the 
length  of  the  corresponding  ordinates  of  the  cur\e,  as  is  in- 
dicated by  the  broken  construction  lines.  Positive  rota- 
tion of  the  position  of  the  radius  whose  vertical  projection 
develops  a  curve  of  sines  is  anti-clockwise.  Accordingly, 
since  the  fall  of  potential  curve  is  onc-(]uarter  period  behind 
lire  E.  M.  F.  curve  of  alternating  induction,  the  radius  that 
develops  E/^  is  at  all  times  90'  behind,  or  a  «piarter  of  a 
period  in  a  clockwise  direction  from  the  radius  that  develops 
Z/..  When  the  En  radius  is  vertical,  its  vertical  projection 
is  a  maximum,  and  Eji;  is,  therefore,  maximum;  at  this  time 
the  Z*/.  radius  is  horizontal,  its  vertical  projection  is  o,  and 
the  value  of  Z'/,  is,  therefore,  o.  \N'hen  the  curves  E^  and 
El,  are  thus  located  graphically  in  their  proper  lime  rela- 
tion, the  resultant  of  En  and  Z^  is  the  E.  M.  F.  curve 
formed  by  the  sum  of  their  individual  values  at  any  instant 
The  curve  whose  ordinates  are  equal  to  the  sum  of  the  ordi- 
nates oi  Ek  and  Z"/.  is  determuied  by  adding  the  ordinates 
graphically. 

(To  he  tontlnued.) 
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LL  doubtless  remem- 
ber the  story  of  the 
two  crusaders  who 
disputed  as  to  the  material 
of  a  shield,  one  upholding 
witli  his  life  that  its  surface 
was  of  gold  and  the  other 
no  less  fatally  maintaining 
that  it  was  of  silver,  both 
finding,  however,  when  too  late,  that  one  side  was  of  silver 
and  the  other  of  gold.  With  pens  for  weapons  the  same 
combat  is  constantly  being  repeated  in  the  intellectual  arena, 
every  question  presenting  different  views  to  difiterent  minds, 
many  of  them  having  distinct  and  apparently  opposing  prac- 
tical and  theoretical  aspects  that  lend  weight  to  either  side  of 

the  argument.  

For  example,  the  assertions  that,  as  compared  with  the 
first  half  of  the  century,  electrical  knowledge  has  made  im- 
mense strides  during  the  last  twe.nty  years,  or  that,  in  the 
same  period,  its  progress  has  been  slow,  can  both  be  main- 
tained, if  in  the  latter  case  the  discovery  of  grand  underlying 
principles  is  the  criterion  kept  in  view,  or  in  the  former  the 
application  of  electrical  science  to  the  needs  of  man.  For  it 
is  true  that  aside  from  the  discovery  of  the  electrical  trans- 
mission of  speech  (if  the  friends  of  Philipp  Reis  will  permit 
us  this  exception)  no  purely  fundamental  discovery  can  be 
claimed  for  the  period  under  consideration.  On  the  other 
hand,  with  the  exception  of  the  telegraph — and  if  we  add  a 
few  years  more  this  branch  will  then  also  be  largely  included 
— almost  every  application  of  electricity  worth  noting  has 
had  its  birth  or  development  in  these  two  decades;  and  it 
does  not  require  the  gift  of  prophecy  to  predict  that  even 
thousands  of  years  hence  the  last  quarter  of  this  century  will 
stand  out  in  the  annals  of  progress  as  the  age  of  Pericles 
does  now  in  the  records  of  antiquity. 

While  thus  both  of  these  two  partisan  views  contain  truth, 
yet  each  is  the  complement  of  the  other,  and  we  should  no 
more  sneer  at  the  barren,  practical  record  of  the  former 
period  than  accord  a  too  transcendent  importance  to  the  later 
one.  Without  Faradavs  electricitv  mieht  yet  be  in  swaddling 
clothes,  and  without  the  practical  soirit.of  our  ae^e  it  might 
still  remain  but  little  more  than  a  nlavthins^  for  the  curious. 
The  develooment  of  a  science  differs  but  in  kind  from  an  or- 
p-pnic  develooment;  each  period  is  neccessarv  to  the  succeed- 
ing one,  and  while  from  a  materialistic  point  of  view  the 
mature  stage  may  be  the  important  one.  to  the  biologist  or 


philosopher  the  periods  of  growth  may  present  by  far  the 
most  interest. 

Viewing  the  subject,  therefore,  in  an  unbiased  light,  we  may 
say  that  the  period  under  consideration  commenced  with  a 
generous  endowment  of  material,  crude,  perhaps,  incomplete 
in  many  instances,  and  with  little  promise  in  others,  but  from 
which  have  largely  been  developed  the  magnificent  accom- 
plishments which  are  detailed  elsewhere  in  this  issue  of  The 
Electrical  Worid  by  writers  of  whom  some  have  been  recog- 
nized leaders  in  the  great  march  of  progress  they  describe,  m 
which  all  have  borne  a  part  that  gives  authority  to  t^-«ir 
views. 

If  an  investigator  had  no  other  method  at  his  disposal  to 
determine  the  extent  of  growth  during  the  last  tvvent\'  years 
than  the  catalogue  of  an  electrical  libran,-,  he  would  have 
sufficient  for  his  purpose.     In  a  catalogue  of  almost  four  hun- 
dred electrical  books  before  us,  scarcely  a  score  can  be  as- 
signed a  date  as  early  as  1874,  and  the  greater  part  have  been 
published  during  the  last  eight  years.     While  it  is  true  that 
the  great  works  of  Faraday,  Thomson  and  Maxwell  were  at 
that  time  printed  and  have  not  since  been  rivalled,  yet  the 
former  then  contained  only  a  message  for  the  initiated  few, 
and  the  two  mathematical  works  had  a  circle  of  readers  still 
more    restricted.     Only    in    later    years,    when    each    new 
advance  gradually  revealed  the  profound  scope  of  Faraday's 
thought,  and  other  works  furnished  stepping  stones  to  the 
heights  of  Maxwell,  and  when  the  experiments  of  Hertz  had 
revealed  the  meani::g  of  his  wisdom — only  then  did  they  be- 
come to  be  understood.     Aside  then  from  these  works  and 
some  on  telegraphic  science,  electrical  literature  may  there- 
fore be  said  to  have  had  its  entire  growth  within  the  period 
considered.     What  the  dearth  of  electrical  books  meant,  even 
fifteen  years  ago,  will  be  appreciated  by  those  who  then 
labored  unassisted,  even  though  under  professorial  instruc- 
tion, with  Jenkin,  or  one  of  iis  few  contemporaries  among 
text-books,  and  who  also  will  recall  the  gratitude  felt  toward 
Gordon,  Niaudet,  Hospitaller,  S.  P.  Thompson  and  other 
pioneers  when  their  works  appeared  to  assist  them  in  the 
study  of  a  science  then  bristling  with  difficulties  and  mys- 
teries.    Now  all  but  the  verv  newest  branches  of  electrical 
science  are  elucidated  in  all  of  their  details  by  an  ever  increas- 
ing army  of  authors,  and  the  student  also  amply  prepared 
beforehand  for  every  probable  development. 

The  subject  from  a  technical  standpoint  is  so  fully  covered 
by  the  article?  which  follow,  that  it  is  needless  to  further  refer 
to  technical  progress  here.  As  intimated  before,  the  theo- 
retical advances  have  been  rather  in  the  line  of  interpreting 
and  extending  the  work  of  masters,  but  few  of  whom— 
though  Maxwell  and  Thomson  are  of  the  number— lived 
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within  the  period  considered  Those,  however,  whose  labors 
have  come  within  the  era  deserve  none  the  less  credit,  for 
any  lack  of  new  di.scoveries  must  be  ascribed  rather  to  a  lack 
of  the  opportunities  so  largely  harvested  by  the  earlier 
reapers  than  to  lack  of  ability,  as  the  work  within  the  lines 
to  which  they  were  restricted  have  shown.  Of  these,  Hertz, 
so  lately  with  us  in  the  prime  of  his  intellectual  life,  was  per- 
haps the  greatest,  and  one  whose  experimental  demonstra- 
tion of  the  theories  that  Maxwell  founded  on  the  great  con- 
ceptions of  I*"araday  will  always  give  additional  lustre  to  our 
epoch.  Rowland's  researches  in  magnetism,  his  pre-Hertz- 
ian  proof  of  the  electromagnetic  theory  of  light  and  other 
original  work  in  electrical  science,  Ferraris'  and  Tesla's  in- 
dependent discovery  of  the  rotary-  field,  Joubcrt's  discovery  of 
the  form  of  the  alternating  current  curve,  Hopkinson's 
theories  upon  which  the  design  of  electrical  machinery'  is 
now  base<l,  Pupin's  researches  in  resonance,  Steinmetz's 
w<jrk  in  hysteresis,  and  the  mathematical  writings  of  Poin- 
care,  Hcaviside,  J.  J.  Thomson  and  Gray — these  are  some  of 
the  additions  to  knowledge  that  have  been  made,  and  the  list 
might  be  extended  by  mention  of  further  contributions  in  a 
more  practical  field  by  Elihu  Thomson,  Kennelly,  Ewing. 
S.  P.  Thompson,  Ayrton,  Fleming,  Duncan,  Shallenberger. 
Kapp,  Kelly  and  some  others. 

Of  periodical  literature  we  can  speak  with  authority,  for 
with  this  number  The  Electrical  World  enters  upon  its 
twenty-first  year,  the  first  number  of  The  Operator,  of  which 
it  is  the  direct  successor,  having  been  issued  March  i,  1874. 
On  this  occasion  we  may  perhaps  be  permitted  to  say  a  few 
words  about  our  own  career,  oflFcring  as  an  excuse,  if  one  be 
necessary,  that  its  course  almost  exactly  reflects  that  of  the 
electrical  industries  in  general.  Beginning  in  an  humble 
way  with  "  P.  O.  Box  3,332  "  as  an  office  and  the  use  of  a 
desk  at  the  printer's,  the  first  permanent  quarters  of  the 
journal  consisted  of  a  single  room,  well  up  toward  the  roof, 
at  No.  9  Murray  street  Increasing  prosperity  had  at  first  a 
depressing  tendency  as  far  as  location  was  concerned,  and 
finally  the  needs  of  expanding  business  and  circulation  and 
the  ambitions  naturally  thus  inspired,  led  to  a  search  for 
larger  quarters,  which  were  found  in  the  Potter  Building,  at  a 
rental,  it  may  be  addcrl,  of  more  than  three  times  that  paid 
in  Murray  street.  The  next  removal  was  to  still  more  com- 
modious and  high  priced  oflFices  in  the  "  Times  "  Building. 
Neither  excursion  had  gone  beyond  the  immediate  vicinitv 
of  the  modest  bm'lding  in  which  the  foundation  of  prosperitv 
was  laid,  there  being  a  seeming  reluctance  to  lose  sight  of 
that  landmark,  and  it  may  be  that  this  is  the  determining  cause 
for  the  next  removal.  For  about  .April  i  The  Elec- 
trical Worid  will  transfer  its  abode  to  the  new  Postal  Tele- 
graph Building  at  the  comer  of  Broadway  and  Murray 
street,  adjoining  its  original  quarters,  where  it  will  occupy 
the  most  spacious  as  well  as  the  most  expensive  oflfices  of 
any  purely  technical  journal  in  the  world. 

For  the  first  seven  of  the  twent>  years  to  date  it  mav  be 
said  that  The  Operator  alone  sufficed  for  the  electrical  public; 
what  competition  existed  was  merely  ephemeral,  the  only  per- 
ni.nnent  contemporan-  bring  the  official  organ  of  tlie  Western 
Union  Telegmph  Company.  Glancing  through  the  slim 
files  of  Tlie  Operator  and  the  progressively  portlv  ones  of 
The  Electrical  World  (whkh  name  was  assumed  in  1883).  wc 
can  trace  everv  development  of  the  period  tmder  consideration, 
while  the  rate  of  progress  mav  be  almo«;t  exactlv  measured 
hv  the  growth  of  this  pioneer  journal.  With  htit  eight  to 
ten  small  pages  of  reading  matter  and  biit  two  to  four  page* 
of  advertisement's  in  the  first  yean»,  and  but  little  other  than 
telecrraphic  infonnation  in  its  columns.  \\-p  graduallv  see  the 
ninnher  of  items  .ind  articles  on  the  advance  of  other 
branches  of  electrical  science  increase.  Shortlv  after  the  dis- 
covery of  telephonv.  we  are  not  surprised  to  sec  the  change 
from  a  s>*n^-mv>nthlv  to  a  w'»»«»klv.  an  Tncrea«e  both  In  read- 


ing and  advertising  pages,  and  the  gradual  appearance  of 
cuts  to  assist  in  the  explanation  of  the  discoveries,  then  so 
singular  to  readers,  which  had  begTJn  to  be  made.  Finally, 
with  the  first  number  of  1883,  coincident  with  the  change  to 
the  present  name,  we  are  made  fully  conscious  of  the  strength 
which  the  electrical  industrj'  had  begun  to  develop. 

Perhaps  no  better  measure  of  this  growth  from  an  indus- 
trial standpoint  can  ever  be  attained  than  that  given  by 
a  sur\-ey  of  the  advertising  columns  of  The  Electrical  World. 
With  but  63  advertisers  in  January-,  1883,  we  find  this  num- 
ber more  than  doubled  three  years  later  (138),  and  almost 
quadrupled  in  another  three  years  C234);  in  1891  the  number 
reached  325,  and  the  record  since  points  to  that  year  as  the 
end  of  what  we  may  call  the  period  of  electrical  "  promotion  " 
and  the  beginning  of  an  era  based  upon  more  stable  busi- 
ness methods — an  era  that  will  probably  be  definitely  fixed 
by  the  expiration  of  the  great  electrical  patents. 


.\   Re\iew   of  the    Projcress  of    Telegraphy    Durin};   the    Past 
Quarter  of  a   Century. 


nv   WM.  MAVER.  JR. 

T  would  be  useless  to  claim  that  electrical  tele- 
graphy has  made  as  rapid  advances  within 
the  past  tAventy  or  t^venty-five  years  as  some 
of  its  sister  branches,  in  view  of  the  fact  that 
several  of  the  latter  which  are  now  in  ex- 
tensive successful  operation  were  practically 
unknown  for  a  long  time  after  electrical  teleg- 
raphy had  reached  maturity.  For  instance. 
'^'  arc  and  incandescent  electric  lighting,  tele- 

phony and  electric  railroading,  all  of  which,  within  a  con- 
siderably briefer  time  than  that  mentioned  have  made  such 
wonderfully  rapid  forward  strides  as  to  fairly  entitle  their 
progress  to  be  classed  as  mar\'ellous,  even  although  occur- 
ring in  an  era  which  has  been  not  inaptly  termed  the  electric 
age. 

But  while  it  will  not  be  claimed  that  electrical  telegraphy 
has  made  in  recent  years  as  remarkable  progress,  whether 
considered  from  the  scientific  or  commercial  standpoint,  as 
has  been  made  in  some  other  departments  of  applied  elec- 
tricity, yet  should  any  one.  distracted  perhaps  by  the  whirring 
of  the  more  rapidly  moving  machinery-  of  those  sister  pur- 
suits, imagine  that  electrical  telegraphy  has  been  at  a  stand- 
still for  the  past  quarter  of  a  centur>',  or  even  for  the  last  ten 
or  fifteen  years,  such  an  one  would,  it  may  safely  be  asserted. 
find  upon  investigation  that  this  has  not  by  any  means  been 
the  case. 

A  brief  retrospect  of  the  art  of  electrical  telegraphy  as  it 
then  was  and  a  consideration  of  it  as  it  exists  to-dav  will, 
it  is  thought,  confirm  this  assertion 

Twent}'-five  years  ago  the  onlv  systems  of  telegraphy  in 
vogue  in  this  country*  were  the  ^Torse  telegraph  system,  the 
House  and  the  Phelps  printing  telegraph  svstems.  and  some 
not  very  successful  chemical  automatic  telegraph  svstems 

Tlie  speed  at  which  messages  were  transmitted  at  that  time 
bv  the  ^forse  and  printinc  telccraph  systems  was  from  20  to 
40  words  per  minitte  on  land  lines,  and  these  figures  repre- 
sented the  full  capacity*  of  a  telegraph  wire  when  those  sys- 
tems were  emploved.  In  Europe  the  systems  most  in  use 
were  the  needle  and  dial  telegraph  svstems  and  the  \\nieat- 
stone  automatic  svstem.  the  speed  of  signals  transmiftvl  by 
the  latter  beine  about  80  or  too  words  veT  minute. 

Tlien.  also,  the  .Atlantic  cable  nn'SS.  it  m.iv  be  said,  in  its 
infanrv.  and  a  'need  of  frr^m  TO  to  t 2  \rords  per  minute  wa« 
the  maximum  rate  of  transmission  hv  that  cable.  \t  that 
time  the  duplex  svstem  of  telegraph v  was  scarcely  known, 
exrent  amonir  telecraph  experts — indeed,  it  was  nnVnowTi  as 
1  successful  P'-actical  method  of  teleeraphincr — and  men  of 
eminence  in  the  profession  alluded  to  it  a<«  a  prettv  srientific 
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toy,  and  as  something  that  was  likely  to  remain  such.  One 
author  wrote:  "  Systems  of  telegraphy  designed  to  transmit 
more  than  one  message  at  a  time  must  be  looked  upon  as 
little  more  than  feats  in  intellectual  gymnastics,  very  beauti- 
ful in  their  way,  but  quite  useless  in  a  practical  point  of 


view. 


Since  then  the  Phelps  and  other  printing  telegraph  sys- 
tems have  been  constantly  improved,  until  now  they  are 
capable  of  performing  excellent  work  at  the  rate  of  from  50 
to  60  words  per  minute.  The  duplex  has  long  since  ceased 
to  be  a  scientific  plaything  and  has  been  put  to  the  most 
practical  kind  of  service,  and  from  it  has  been  evolved  the 
wonderful  quadruplex  system,  by  means  of  which  four  mes- 
sages may  be  sent  simultaneously  over  the  same  wire,  on  cir- 
cuits from  100  to  600  miles  in  length,  and  at  a  rate  of  speed 
about  equal  to  that  at  which  one  message  is  transmitted  on 
a  single  Morse  wire.  The  Wheatstone  automatic  telegraph 
has  developed  into  a  system  by  which  from  400  to  600  words 
per  minute  can  be  transmitted  over  one  wire,  and  this  system 
is  now  in  extensive  use  in  this  country  and  Europe.  The 
Atlantic  cables  have  all  been  successfully  duplexed,  so  that 
now  each  cable  may  be  said  to  have  a  capacity  of  at  least  40 
words  per  minute.  More  recently  the  Delany  synchronous 
multiplex  system  has  been  perfected  and  is  giving  successful 


dynamo  machine  was  utilized  as  a  source  of  supply  of  cur- 
lent  for  the  New  York  offices  of  the  Western  Union  Tele- 
graph Company,  and  its  use  in  that  capacity  has  been  con- 
stantly spreading  since  that  time.  The  importance  of  this 
use  of  the  dynamo  machine  can  scarcely  be  overestimated, 
its  importance  not  alone  consisting  in  the  economy  of  main- 
tenance of  the  dynamo  machine,  as  compared  with  the  chem- 
ical batteries  formerly  employed,  but  also  in  the  economy 
of  room  space  when  space  is  very  valuable.  It  is  calcu- 
lated that  to  supply  the  current  now  furnished  by  10  or  12 
dynamo  machines  in  the  New  York  main  office  of  the  West- 
ern Union  Telegraph  Company,  about  50,000  gravity  cells 
would  be  necessary,  a  quantity  which  could  scarcely  have 
been  contained  in  two  of  the  floors  of  that  large  building. 

Much  also  has  been  done  in  the  way  of  improvement  in 
llie  practical  operation  of  the  telegraph  by  superior  con- 
struction and  insulation  of  the  lines  and  in  the  employment 
of  wires  of  better  conductivity,  such  as  larger  iron  wire,  but 
more  especially  of  hard  drawn  copper  wire,  the  use  of  which 
latter,  in  telegraphy,  was  begun  by  the  Baltimore  and  Ohio 
Telegraph  Company  in  1884,  and  has  since  been  continued 
very  extensively  by  the  chief  telegraph  companies  of  this 
country. 

It  will  be  seen  from  the  following  figures  that  the  increase 
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results  in  Great  Britain,  where,  by  its  aid,  six  messages  are 
transmitted  over  one  wire  at  one  time  in  either  direction. 
This  system,  it  may  be  remarked  in  passing,  was  tried  quite 
thoroughly  in  this  country,  but  was  not  found  to  give  the 
satisfactory  results  reported  from  Great  Britain.  This  is 
probably  due  to  the  more  humid  atmosphere  of  that  country; 
the  system,  when  tried  here,  having  been  found  to  operate 
more  satisfactorily  during  rainy  weather  than  during  dry 
weather.  Presumably,  also,  the  system  may  have  been  modi- 
fied and  improved  on  the  other  side. 

Other  systems  of  telegraphy  have  also  been  developed 
within  the  past  few  years,  such  as  that  one  whereby  it  is  pos- 
sible to  communicate  to  and  from  moving  trains.  The  sys- 
tem by  which  simultaneous  telegraphing  and  telephoning 
over  one  wire  has  been  made  possible  has  also  been  intro- 
duced within  the  past  dozen  years.  Various  new  systems 
and  improvements  on  the  older  systems  of  fire-alarm  teleg- 
raphy, burglar-alarm  telegraphy,  etc.,  have  also  been 
brought  out  during  the  time  mentioned,  and,  generally 
speaking,  a  marked  improvement  in  the  manufacture  of  tele- 
graph apparatus  has  also  been  quite  noticeable.  It  is  not, 
however,  only  with  the  improvement  of  apparatus  and  with 
the  invention  of  new  systems  of  telegraphy  that  telegraph 
engfiiTisers  laiave  bVen  cfcfcupfed.     For  exarople,  in  tSSo  the 


of  the  telegraph  business  from  the  commercial  standpoint 
has  also  kept  pace  with  the  improvements  in  the  systems, 
apparatus  and  con^luctors  of  the  telegraph  service.  Thus, 
from  a  few  hundreds  of  thousands  of  telegrams  handled  per 
annum  in  1868,  the  telegrams  now  handled,  in  this  country 
alone,  have  reached  the  enormous  number  of  seventy-five 
millions  per  annum.    , 

The  increase  of  wire  facilities  for  the  dispatch  of  this  large 
volume  of  business  has  of  necessity  also  been  ver\'  marked 
during  the  same  period. 

For  example,  in  1868  there  were  but  120,000  miles  of  tele- 
graph wire  in  this  countr}',  all  operated  as  single  wires.  To- 
day there  are  close  upon  one  million  miles  of  "  actual "  wire 
in  operation,  to  which  may  be  added,  at  a  low  estimate,  one- 
quarter  of  a  million  of  so-called  phantom  wire,  obtained  by 
duplexing  and  quadruplexing  "single"  wires.  Further- 
more, thousands  of  miles  of  these  wires,  besides  being  du- 
plexed, are  now  carr>'ing  telegrams  at  the  rate  of  from  100  to 
300  words  per  minute,  by  means  of  the  Wheatstone  auto- 
matic system. 

All  of  which,  it  is  thought,  will  tend  to  bear  out  my  open- 
ing assertion,  and  will  also  show  tliat  eliectrical  telegraphy 
$tiil  ?naintai»s  a  steady  o'nward  pfcgress- 


272 


THR      KI.KCTRICAr.      WORT.FJ. 


Vol.  XXni.     No.   9. 


The    Birth   and    Growth    of     Telephony, 


BV    IHOMA.'-   I).   I/K,KW<M>r». 

X  1874  there  was  no  speaking  telephone.  The 
possibility  of  the  electrical  transinissif^n  of  speech 
had  been  recognized,  and  more  than  one  pers(jn 
had  indulged  in  the  ijlcasurcs  of  the  cha.'^e.  Bv 
)K75  tlie  idea  which  wm,  the  forerunner  of  prac 

^  tical  success  had  been  conceived,  and  the  art  oi 

^^mi        electricall}    transmitting   speech    had    l>een    em- 
•^         boflied   in   a   real   \\<jrking  instnnnent;  but   not 
\  until    1^76  was  an  electrical   speaking  teleplxme 

in  the  liands  of  the  public. 

The  teleplujne  was  exceptionally  f<jrtunale  in  that  it  struck 
the  Centemjial  year,  and  ha«l  the  luck  to  be  examined  by 
such  phil<>soj)hical  giants  as  Sir  William  Thomson  and 
Prof.  Henry,  wlio  did  not  scrujile  to  pronounce  it  a  sci- 
entifu:  marvel,  as  wondrous  as  it  was  meritfjrious:  and  thus 
it  came  about  that  it  entered  the  arena  of  public  life  with 
flying  colors. 

Many  of  us  have  vivid  recollections  of  the  childlujod  (jf 
the  telephone — a  brief  ei)och  during  the  latter  half  of  1876  and 
the  year  1S77 — wlien  it  ai)peare<l  for  a  short  space  of  time  as 
though  notliing  more  than  a  scientific  toy  Cas  it  was  termed 
by  many  I  had  been  created — something  forming  an  inter- 
esting subject  for  a  short  lecture,  or  a  not  too  scientific 
amusement  f<»r  a  brace  of  telegraph  o])crators  when  off  duty. 

Meanwhile  its  inventor  and  associates  were  not  idle,  and 
they  imi)roved  the  shining  hour  by  devising  improved  forms 
of  the  instrument  itself:  suitable  polarized  bells:  small  but 
rfficiei.t  ma^^ineto-eK-ctric  generators  adapted  to  actuate  such 
bells;  switches,  manna!  and  automatic,  to  facilitate  the 
operation  of  the  instrument  and  to  improve  the  (|uality  of 
its  reproduced  .si)eech  by  withdrawing  "resistance"  and  what 
subspf|uently  has  been  named  "inductance"  from  the  circuit. 

The  earliest  use  of  the  instrument  was  in  association  with 
private  lines,  an<l  though  the  magneto  telephone  had  but  a 
miniite  voice,  such  a  one,  in  fact,  as  might  be 
expected  from  a  cheese-mite  if  it  could  talk,  and  required 
some  experience  and  education  before  its  utterances  could 
he  imderstood.  it  did  good  work,  scr\'ing  both  as  trans- 
mitter and  receiver:  and  it  is  an  interesting  fact  that  the 
first  telephone  exchange  commercially  installed  was 
equipped  with  such  magneto  telephones  only. 

The  first  line  actually  built  for  the  operaticjn  of  the  speak- 
ing telephone  was  about  two  miles  l<»ng,  and  was  finished 
April  4.  1X77.     It  extended  from  the  factors-  of  Mr.  Chas. 
Williams,  Jr.,  lOQ  Court  street.  Boston,  to  his  house  at  Som 
erville. 

Long-line  telephony  is  supposed  to  be  a  rather  recent 
development,  but  it  also  is  among  the  achievements  of  the 
m.igneto  telephone,  for  as  early  as  the  fall  of  1877  commun- 
ication was  successfully  efTectcd  between  New  York  and 
Boston,  and  B.oston  and  North  romvay.  N.  H.,  bv  mean'^  of 
magneto  telephones. 

During  the  years  1877  to  1870.  nuhisive,  marke<l  prog- 
ress in  telephones,  .nppliancc?  and  telephonic  politics  wa< 
m.idc.  We  see  the  gra<lual  introduction  of  the  variable 
resistance  telephone  transmitter,  based  on  the  inventions 
of  Periiner  ami  Edison,  and  taking  first  the  form  of  the 
r.irboii  trnnsinitter  of  P.dison  and  later  that  of  the  well 
known  r.Iakc  transmitter,  in  which  the  variable  contacts  are 
provided  with  a  delicate  sprint:  adittstment.  The  princit>le«i 
underlying  these  have,  bv  the  aid  of  Hunnings  and  later 
'M'-entors.  bloomed  otit  into  the  powerful  long-distance 
transmitter  of  the  present  time. 

We  see  al.so  iti  1878  the  microphone  of  Huchrs,  bmiicrht 
out  in  England  in  icnorance  of  the  work  done  in  the  United 
States,  and  we  ra«mot  hut  note  the  deserved  acclaim  which 
greeted  the  publication  of  his  researches. 

T\^e  inception  and  the  early  growth  of  the  now  nniversallv 


known  exchange  system  also  has  its  place  in  these  years. 
There  are  many  claimants  to  the  honor  of  having  first  sug- 
gested this  idea,  but  as  they  all  know  so  much  more  about 
their  own  th(jughts.  sayings  and  work  than  they  do  about  any- 
body else's,  as  a  rule,  they  see  one  side  of  the  shield  only. 

The  truth  is  the  telephone  exchange  to  the  intelligent 
•elegiaph  man  was  self -suggestive,  the  telephone  itself  once 
having  been  produce  I. 

We  had  already  telvgraph  .systems  operated  on  the  same 
|)lan.  Hiere  were.  f(jr  instance,  the  "Law"  and  Gold  and 
l^tock  Bank  systems  in  operation  in  New  York,  the  local  tele- 
graph comjjany  in  rhila<lelphia  and  a  dial  exchange  in 
Newcastle.  England. 

In  the  Chickering  Hall  lecture?  of  Professor  Bell  I  my- 
self heard  him  outline  the  workings  of  the  telephone  ex- 
change. This  was  in  May,  1877.  and  in  the  same  month  of 
the  same  \ear  an  experimental  exchange  was  operated  in 
I'oston. 

However,  the  first  commercial  telephone  exchange  was 
opened  in  Eebruary,  1878.  There  are  now  more  than  a 
thousand  such  exchanges. 

The  determination  of  the  Western  L'nion  Telegraph  Com- 
pany in  1878  to  enter  the  telephone  business  had  one  re- 
markable, though  tmforeseen,  result,  viz.:  In  the  race  be- 
tween the  rival  com])anies,  each  to  get  ahead  of  the  other, 
the  principal  cities  of  the  countn.'  were  provided  with  tele- 
phone exchanges  supplying  service  long  before  such  a  con- 
dition of  affairs  could  otherwise  have  taken  place. 

.'^uch  a  race  in  the  nature  of  things  was  not  profitable,  and 
about  the  end  of  1870  the  two  parties  reached  an  amicable 
understanding:  the  National  Bell  Telephone  Company 
and  its  successor  from  that  time  alone  carrying  on  the  tele- 
phone business. 

The  telephone  exchange  is.  of  cour>e,  the  principal  in- 
dustry conncctetl  with  the  instrument  and  art.  and  any  one 
cat!  see  that  a  conneciion  with  a  large  exchange  means 
virtually  a  private  line  and  a  bonus  in  the  form  of  a  good 
genius  acting  to  provide  from  one  thousand,  say,  to  six 
thousand  distant  ends  for  such  line,  and  a  like  number  of 
difTerent  stations  with  which  it  can  connect.  It  is  easv  to 
show  that  such  a  convenience  is  not  merely  the  great  time 
economizer  of  the  world,  btit  that  the  average  cost  to  the 
user  in  a  large  city  of  each  complete  conversation  is  ac- 
tually less  than  the  cost  of  sending  a  letter. 

Over  sfo.ooo  telephones  arc  to-day  in  use  in  the  country, 
and  it  is  estimated  that  in  the  year  i8*)3  some  650.000,000 
conversations  Tin  rotmd  nmnbers'^  took  place  by  means  of 
the  telephone. 

In  1884  the  telephone  in  this  country-  alone  furnished  em- 
ployment to  about  4,8fxi  persons:  and  at  the  present  time  it 
emplovs  U|iwanl  of  in.ooo  pers.  m*.  dirertU-  .nnd  .T  host  of 
others  indirectly. 

The  I«»ng-<listance  business,  as  we  now  understand  it.  docs 
not  go  fttrther  back  than  1884  or  I88^.  but  since  its  intro- 
duction it  has  strtmg  many  circuits  between  New  York  and 
Philadelnhia  and  New  ^*ork  and  I'oston:  a  goodly  number 
from  T^hiladelphia  {n  Washington:  has  hroueht  the  cities  of 
the  ea.stem  coast  in  close  comnnmion  with  Chicago.  Milwau- 
kee and  Cincinnati,  and  is  now  sfctching  out  towards  St. 
Louis:  and  it  has  truly  been  said  that  "soon  it  will  not  be  a 
figure  of  speech  to  sav  that  one-half  of  the  population  of  the 
conntrv  is  witiiin  talkintr  distance  of  the  other." 

The  teletihone  was  the  earliest  electrical  industrv  to  recog- 
nize the  imnor*ance  of  undertrrotmd  work,  and  conduit«i 
were  construcfeil  as  earlv  a<;  1882.  Of  course  many  mi*- 
takes  were  made  a*;  the  work  went  on.  but  I  do  not  think 
the  same  mistake  was  made  twice:  and.  in  i8<)4.  nearly 
even-  laree  citv  in  the  T'ni*ed  States  has  a  first-class  and 
wrl|-bni't  «;v<stem  of  condtiits  containing  telcnhone  nires. 

Tn  1877  there  wtrc  no  underground  telephone  wires;  in 
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1885  there  were  in  the  United  States  but  1,200  miles;  but 
at  the  present  time,  roughly  stated,  the  figure  stands  at 
about   100,000  miles. 

This  work  has  reacted  upon  the  manufacture  of  the  cables 
occupying  such  conduits,  producing  corresponding  im- 
provements in  them,  which  have  resulted  in  cables  of  high 
and  constant  insulation  resistance,  and  having  ca])acity 
much  lower  than  in  1874,  and  for  many  subsequent  years 
would  have  been  considered  possible. 

The  invention  of  the  telephone  was  the  voice  crying  in 
the  wilderness,  announcing  the  speedy  coming  of  electric  il- 
lumination, power  transmission,  transit,  and  metal  working, 
and  the  supposedly  immense  profits  accruing  from  its  in- 
stallation and  operation  constituted  the  incentive  for  the 
thousands  of  other  related  and  analogous,  as  well  as  dissim- 
ilar, inventions  in  applied  electricity  which  during  the  fol- 
lowing eighteen  years  have  sprung  into  being. 

The  very  inventions  made  in  telephones  and  supposed 
improvements,  and  in  devices  made  necessary  by  the  tele- 
phone, such  as  calls,  disturbance  remedies,  switchboards 
and  appliances,  automatic  switches,  cables,  underground 
conduits,  coin-controlled  apparatus,  exchange  systems  and 
multiple  and  compound  svstems  are  quite  considerable  in 
number,  for.  on  Jan.  t.  1894.  no  less  a  number  than  S05 
patents  on  telephone?    and  2.235  patents  on  telephone  ap- 


many  excellent  lamps  were  devised  by  Staite,  Petrie  and 
others,  but  there  was  practically  only  one  electric  source  in 
those  days;  viz.,  the  primary  batter\-  and  the  earlier  efforts 
in  the  direction  of  commercial  arc  lighting  were  thereby  ren- 
dered unsuccessful. 

The  invention  by  Gramme,  in  1870,  of  his  improved  mag- 
neto-electric generator,  and  his  subsequent  inventions  of  a 
flynamo-electric  machine  and  a  self-exciting  alternating-cur- 
rent generator,  ])laced  at  the  disposal  of  the  world  a  cheap 
and  reliable  source  for  the  production  of  electricity,  and  "^o 
rendered  arc  lighting  a  possibility. 

The  exhibition  of  the  Grannne  machine  at  the  Interna- 
tional Exhibition  of  1876  in  Philadelphia  may  justly  be  re- 
garded as  a  circumstance  which  greatly  tended  in  this  coun- 
try, and  indeed  all  over  the  worUl.  to  turn  the  attention  of 
inventors  again  to  arc  lighting. 

Jablochkofif  had  already,  on  March  21  of  that  year,  taken 
out  a  patent  in  France  for  his  well-known  electric  candle, 
consisting  of  two  parallel  carbon  rods,  maintained  at  a  con- 
stant distance  from  each  other  by  a  strip  of  non-conducting 
material.  By  means  of  this  device  Jablochkofif  did  away 
entirely  with  the  expensive  regulating  mechanism  employed 
in  the  earlier  forms  of  arc  lights  f<jr  maintaining  the  carbons 
at  a  constant  distance  apart.  Jablochkofif 's  invention  created 
great  excitement  in   the  world,  and   wa^  exten=;ivplv  intro- 


pliances  and  systems  had  since  March  i,  1876,  been  granted 
by  the  United  States  Patent  Ofifice,  representing  more  than 
$io6,oco  paid  by  inventors  in  this  line  to  the  Patent  Ofifice 
in  fees  alone. 

Notwithstanding  the  immense  development  of  this  indus- 
try, it  is  evident  that  there  is  room  to  branch  out  into  many 
fields  of  utilization  which  are,  so  far,  relatively  unploughed. 

The  immediate  future  of  telephonic  advancement  will 
probably  be  in  the  direction  of  an  increased  number  of  pri- 
vate lines;  in  a  considerable  expansion  of  hotel,  factory  and 
institution  installations  for  intercommunication  between  the 
departments,  and  to  some  extent  in  a  renewed  application 
to  mining  and.  perhaps,  also  to  diving  operations. 


The   Last  Two  Decades   in   Arc   Lighting. 


BY  EDWIN  J.  HOUSTON. 

HE  two  decades  through  which  the  electrical 
world  has  just  passed  have  witnessel  remark- 
able activities  in  all  directions.  In  the  early 
part  of  the  first  decade  these  activities,  though 
manifested  in  various  lines,  were  most  marked 
in  the  field  of  electric  arc  lighting.  It  would 
be  impossible,  in  the  limits  of  a  brief  article, 
to  more  than  generally  indicate  the  particular 
lines  along  which  these  developments  have  occurred. 

After  Davy  and  others  had  shown  the  possibilities  of  the 
carbon  arc  as  a  source  of  artificial  illumination,  numerous 
attempts  were  made  to  apply  the  arc  to  commercial  use,  and 


duced  into  use.  It  formed  an  important  feature  of  the  Paris 
Exposition  of  1878,  and  was  employed  in  the  same  year  for 
street  lighting  in  the  Avenue  de  I'Opera  in  Paris.  At  first 
Jablochkofif  employed  the  direct  current  in  connection  with 
his  candle,  but  soon  experienced  a  difificultv  on  account  of 
the  more  rapid  consumption  of  the  positive  carbon.  He 
subsequently  avoided  this  ditificulty  by  the  use  of  the  alter- 
nating current  in  place  of  the  direct  current. 

Despite  its  seeming  simplicity,  the  Jablochkofif  candle  was 
soon  found  in  actual  practice  to  be  far  inferior  "-o  arc  lamps 
employing  larger  carbons  and  containing  more  or  less  com- 
plex mechanisms  for  maintaining  the  carbons  a  constant 
distance  apart,  despite  their  consumption. 

It  would  be  impracticable  even  to  name  the  various  in- 
ventors who  have  competed  with  one  another  for  superiorit}' 
in  the  development  of  the  arc  lamp;  suflfice  to  say  that  of 
all  the  forms  of  lamps  tried  those  in  which  the  positive  car- 
bon is  held  vertically  over  the  neg^.tive  carbon  and  fed  to- 
ward it  by  the  action  of  gravitation  were  the  ones  that 
proved  fittest  to  survive,  and  which  are  now  extensively  in 
use  over  the  whole  world.  In  all  these  lamps,  with  the  ex- 
ception of  the  lamp  used  with  a  projector  in  the  dearth  light, 
the  upper  carbon  alone  is  fed.  In  the  latter  both  carbons 
are  fed. 

Among  the  earlier  inventors  in  the  field  of  arc  lamps  are 
to  be  found  Wallace.  \\'allace-Farmer.  Brush,  Maxim, 
Weston,  Wood,  Thomson-Houston,  and  somewhat  later, 
Westinghouse.  ^^^th  his  alternating  arc  lamp,  and  numerous 
others.     In  their  earlier  use  arc  lamps  were  employed  on 
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single  circuits.  Brush  was  one  of  the  earliest,  if  not  the 
earliest,  to  adopt  series  lighting  in  this  country.  That  is,  he 
placed  a  number  of  arc  lights  in  series  on  a  metallic  circuit. 
The  use  of  the  series  circuit  in  arc  lighting  must  be  re- 
garded as  a  step  of  the  greatest  importance  in  the  history  of 
the  arc  light,  for  the  series  circuit  readily  affords  the  means 
for  the  distribution  of  a  great  number  of  lights  over  a  large 
area,  with  a  comparatively  small  weight  of  copper  conductor. 

But  before  series  arc  lighting  could  become  a  possibility 
an  invention  fundamental  to  the  art  was  required;  viz.,  the 
production  of  the  derived  circuit  lamp,  which  finally  devel- 
oped into  the  differential  lamp;  that  is,  a  lamp  in  which  a 
regulating  device  is  placed  in  a  shunt  circuit  around  the  arc 
established  between  the  carbons.  An  electromagnet  placed 
in  the  shunt  circuit  is  employed  to  antagonize  the  action  of 
a  magnet  placed  in  the  main  or  arc  circuit,  and  employed 
to  separate  the  carbons.  It  acts  briefly  as  follows:  When 
the  carbons  burn  apart,  and  the  resistance  of  the  arc  formed 
between  them  crmsequently  increases,  a  greater  proportion  of 
current  passes  through  the  shunt  magnet  and  energizes  its 
coils  sufficiently  to  permit  the  release  of  a  clutching  device, 
thus  leaving  the  upper  carbon  momentarily  free  to  fall  to- 
ward the  lower  carbon. 

Like  all  great  inventions,  the  derived  circuit  lamp  and  the 
differential  arc  lamp  were  the  gifts  of  many  inventors.  The 
first  lamps  of  this  type  were  produced  by  I^cassagne  and 
Thiers  in  1855.  Subsequently  Lontin,  De  Mersannes,  Brush. 
Siemens  and  others  greatly  improved  them. 

The  u.se  of  the  series  circuit  in  arc  lighting  at  once  demanded 
the  invention  of  a  safety  device,  whereby  the  extinguishment 
of  any  one  of  the  lamps  placed  in  the  series  circuit  should  not 
destroy  its  continuity.  This  invention,  therefore,  was  made 
early  in  the  history  of  the  art,  and  was  practically  contempo- 
raneous with  the  production  of  the  series  system  in  arc  light- 
ing. 

The  enormous  development  of  arc  lighting  soon  rendered 
the  artificial  carbon  or  graphite  formed  on  the  interior  of 
gas  retorts,  in  which  soft  coal  had  been  carbonized  for  the 
production  of  illuminating  gas.  insufficient  in  quantity,  and 
various  manufactories  were  established  for  the  production  of 
artificial  carbons.  Artificial  carbons  consist  mainly  of  mix- 
tures of  carbonaceous  anrl  carbonizable  materials,  moulded 
into  form  and  subsequently  carbonized. 

All  such  artificial  carbons  are  greatly  improved  by  an  elec- 
trolytic deposit  on  their  surface  of  a  thin  coating  of  copi)cr. 
.\  I'rcnch  patent  was  taken  out  for  such  a  process  by  Key- 
iiier  under  date  Oct.  ii,  1875.  and  Jablochkoff  employed 
such  a  coating  early  in  the  use  of  his  iinention.  Reynier, 
however,  was  anticipated  in  this  event  by  Carre,  who  took 
out  a  patent  in  I'Vancc,  Aug.  23.  1867,  in  which  he  describes 
carbons  coated  with  zinc  and  tin  for  electric  light  purposes. 
So,  also,  \'an  Maldorcn  claims  to  have  coated  carbons  with 
ctipper  in  1867,  and  Bouliguinc  ami  TchikolcfT  appear  t<-» 
have  coated  carbons  with  cojiper  about  the  same  time.  In 
.\nierica  Brush  took  out  patents  for  copper-coated  carbons 
early  in  the  history  of  arc  lighting. 

.\rc  lights  are  peculiarly  adapted  to  outdoor  lighting;  i.  e.. 
*.o  the  illumination  of  extended  areas,  and  this  requires  the 
biuiiing  of  a  light,  in  many  cases,  during  all  the  hours  of 
ilarkness.  It  soon  became  evident  from  the  limits  of  the 
ilinicnsions  which  it  was  found  practicable  to  give  the  ordi- 
nar>'  arc  lamp,  and  the  size  of  the  carbons  best  adapted  to 
insure  steadiness  of  light  that  a  single  pair  of  carbons,  a  long 
upper  or  positive  carbon  and  a  short  lower  or  negative  car- 
bon, would  not  suflicc  to  last  through  the  hours  of  dark- 
ness. In  the  early  history  of  the  art  it  wa^  customary*  for 
trimmers  to  climb  the  poles  and  recarbon  the  lamps  while 
the  rc^t  of  the  circtiit  was  in  oprmtion.  A  great  improve- 
oioat  wtvs  iotrtRJucwJ  intc*  arc  H^gbting  by  tiht  MvcntJbB  kA 


the  all-night  arc  lamp.  The  disc  regulators  of  Harrison,  in 
1857,  were  the  prototype  of  this  form  of  lamp.  In  America 
Wallace's  plate-carbun  lamp  was  a  step  in  the  right  direction ; 
but  the  type  of  all-night  lamp  which  is  now  almost  univer- 
aily  employed  in  America  is  the  double-pair  carbon  arc 
lamp.  The  priority  of  this  invention  has  been  awarded  by 
tile  courts  of  this  country  to  Brush. 

The  production  of  a  good  dynamo  for  use  in  connection 
with  series  arc  lamps  was  a  problem  that  was  solved  early  in 
the  history  of  the  art,  and  a  variety  of  excellent  dynamos 
have  been  invented  for  this  purpose,  namely,  the  closed-cir- 
cuit dynamos  of  Weston,  Maxim,  Wallace-Farmer,  Wood, 
Hochhausen,  and  the  open-circuit  dynamos  of  Brush  and 
Thomson-Houston, 

The  past  two  decades  have  witnessed  a  wonderful  develop- 
M.ent  in  arc  lighting.  Will  the  next  two  decades  witness  an 
equally  marked  improvement,  or  will  the  arc  light  be,  to  a 
certain  extent,  replaced  by  some  other  form  of  light,  say,  for 
example,  an  improved,  high-candle  power,  incandescent 
lamp? 


The  Growth  of  Incandescent  Lighting. 


BV  W.  A.  .ANTHONY 

T  is  now  almost  a  hundred  years  since  it  was 
first  observed  that  a  metalh'c  wire  could  be 
heated  to  incandescence  by  the  passage  of 
the  electric  current  And  yet  it  may  be 
said  that  tAventy  years  ago  the  history  of  in- 
candescent electric  lighting  had  hardly  be- 
gim.  From  almost  the  beginning  of  the 
_.*''"^^  century  scientists  experimented   upon   the 

^  heating  of  conductors  by  the  current  and 

>tudied  and  formulated  the  laws  governing  the  rise 
of  temperature.  Teachers  of  electrical  science  per- 
formed for  their  classes  experiments  in  which  wires 
were  heated  to  redness  and  melted  by  the  current.  And 
yet  up  to  twenty,  or  even  fifteen  years  ago,  little  was  done 
toward  the  use  of  such  incandescent  conductors  for  the  pur- 
l>ose  of  illumination.  The  slow  progress  in  those  early  daj'S 
was  due  undoubtedly  to  the  cost  of  electrical  ener.g>'.  for 
which  there  was  no  cheaper  source  than  galvanic  batteries. 
It  was  not  until  the  great  improvements  in  magneto  and 
<Iynamo  electric  machines.  1866  to  1871,  resulting  in  the  con- 
tinuous-current machines  of  the  Gramme  and  Siemens  types, 
that  electric  lighting  became  commercially  practicable.  Two 
ways  were  open  for  the  application  of  the  current  to  the  pro- 
duction of  light — the  electric  arc  and  the  incandescence  of 
small  conductors.  The  intense  brilliancy  of  the  arc  light 
and  especiallv  the  fact  that,  for  the  energ\*  expended,  so  large 
a  return  in  light  was  rendered,  led  experimenters  to  the  per- 
fection of  regulators  for  arc  lamps  to  the  neglect  of  the 
methods  of  lighting  by  incandescence.  But.  although 
dynamo-electric  machines  and  regulators  for  the  arc 
light  were  at  hand  in  1871 :  although  carbon  in  vacuo 
had  been  used  for  an  incandescent  lamp  in  1845.  the 
<itibdivi<;ion  of  the  batter\'  current  for  the  operation  of  in- 
candescent lamps  had  been  achieved  in  1850.  and  the  sub- 
division of  the  dynamo  cttrrent  for  the  wme  purpose  in  1871 : 
yet  at  the  Centennial  Exhibition  in  Philadelphia  in  1876  no 
one  was  ready  to  ftirni^h  electric  light  for  anv  of  the  build- 
ings or  anv  portion  of  the  ground-^.  Dvnamo-rlcctric  ma- 
chines were  there,  and  arc  lamps  were  there,  and  thev  were 
«inmetimes  shown  in  operation,  but  nowhere  Avere  they  de- 
pended upon  for  ilhunination.  Vv  to  1876.  therefore,  there 
was  no  commercial  electric  lighting  system  Tn  1871 
Lodvguine  exhibited  in  St  Petersburg  200  incandescent 
lights  operated  by  one  machine*:  in  1875  Farmer  operated 
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by  means  of  one  machine  42  platinum  lamps,  but  these  ex- 
periments attracted  little  attention  and  were  soon  forgotten. 
The  two  or  three  years  following  1876  saw  the  arc  light  rap- 
idly assume  importance  in  outdoor  and  large  area  lighting, 
but  all  attempts  to  make  a  small  arc  light  suitable  for  do- 
mestic lighting  failed.  Any  attempt  to  reduce  the  brilliancy 
of  the  light  was  attended  by  a  loss  in  efficiency.  It  seemed 
to  follow  somewhat  the  law  of  gas  lights,  where,  as  is  well 
known,  a  small  burner  gives,  in  proportion  to  the  gas  con- 
sumed, much  less  light  than  a  large  one.  This  loss  in  effi- 
ciency seemed  to  be  fatal  to  the  "  subdivision  "  of  the  light  to 
any  such  extent  as  was  needed  for  general  indoor  illumina- 
tion. It  was  known  that  incandescent  lights  could  be  made 
as  small  as  desired,  but  incandescent  lights  gave,  for  the 
energy  consumed,  only  about  one-tenth  the  light  of  the  arc 
lamp,  and  this  was  enough  to  deter  many  experimenters  from 
seeking  the  solution  of  the  problem  in  that  direction. 

There  is  a  mistaken  idea  that  eminent  scientific  men  about 
that  date,  1877-1879,  declared  the  subdivision  of  the  electric 
light  impossible.  Nothing  is  further  from  the  truth.  What 
scientists  did  say  was  that  it  seemed  to  be  impossible  to  sub- 
divide the  light  and  maintain  the  efficiency  obtained  by  the 
electric  arc,  and  that  is  as  true  to-day  as  it  was  then.  Thai 
problem  in  the  subdivision  has  never  yet  been  solved. 

At  the  beginning  of  1878  the  position  was  this:  The  lawi^ 
governing  the  subdivision  of  electric  currents  and  the  fall  of 
potential  along  conductors — all  the  laws  and  principles  in- 
volved in  the  proportioning  of.  conductors  for  distributing 
electric  currents — were  well  understood.  For  at  least  twenty- 
five  years  these  laws  had  been  considered  in  making  designs 
for  electrical  instruments  and  apparatus;  they  had  been  taught 
to  college  classes  and  questions  and  problems  based  upon 
them  had  been  given  at  examinations.  The  dynamo-electric 
machine  was  well  developed,  and  needed  only  to  be  properly 
proportioned  to  adapt  it  to  the  supply  of  energy  for  incan- 
descent lamps.  Incandescent  lamps  had  been  made  with 
platinum  and  other  metallic  burners,  and  also  with  burners 
of  carbon.  Currents  from  a  galvanic  battery  and  from 
dynamo-electric  machines  had  been  divided  among  a  num- 
ber of  such  lamps.  What  was  lacking  was  a  cheap  and  dur- 
able lamp,  a  willingness  to  accept  the  low  efficiency  of  incan- 
descent as  compared  to  arc  lights,  and  a  demonstration  that 
the  distribution  could  be  effected  and  the  system  operated 
upon  a  commercial  basis. 

Fortunately,  a  few  workers  in  the  electric  lighting  field 
had  confidence  in  the  incandescent  lamp,  notwithstanding 
the  waste  of  energy  its  use  involved.  Sawyer  and  Man,  Edi- 
son, Maxim,  Swan  and  others  turned  their  efforts  in  this 
direction,  and  the  success  of  the  incandescent  lamp  is  due 
in  some  degree  to  each  of  these.  A  lamp  possessing  the  ele- 
ments of  commercial  success  was  completed  by  Mr.  Edison 
in  the  latter  part  of  1879,  and  in  the  latter  part  of  December 
in  that  year  an  exhibition  plant  was  started  at  Menlo  Park 
by  which  the  streets  and  many  of  the  buildings,  including 
private  residences,  were  lighted — the  first  example  of  house- 
to-house  lighting  that  approached  the  fulfillment  of  the  con- 
ditions necessary  to  commercial  success. 

In  the  May  following  the  first  commercial  plant  to  use  the 
Edison  lamps  was  installed  and  started  on  the  steamer  Co- 
lumbia. But  the  other  workers  in  the  field  had  not  been 
idle.  Successful  lamps  had  been  made  bv  Maxim,  and  in 
the  autumn  of  1880  a  plant  of  about  fifty  Maxim  lamps  was 
started  in  the  Equitable  Building,  at  120  Broadway,  New 
York  City.  This  was  the  beginning  of  commercial  incan- 
desceiit  lighting  in  New  York,  only  a  little  more  than  thir- 
teen years  ago.  Since  that  date  the  growth  of  incandescent 
lighting  has  been  marvelously  rapid,  and  yet  there  has  been 
no  striking  or  fundamental  change  from  the  methods  and 
apparatus  used  in  those  first  plants,  except  the  introduction 
of  life  alttemat-ing  system  in  1886-1887.  wViich,  permttdng  the 


use  of  high  potentials,  solved  the  problem  of  distribution  in 
suburban  districts  and  small  places,  where  consumers  are 
scattered  over  large  areas. 

Lamps  have  been  improved  by  improvements  m  the 
manufacture  of  filaments,  adapting  them  to  use  at  a  higher 
temperature,  by  which  it  obtained  a  higher  efficiency.  Within 
a  year  the  lamp  has  been  still  further  improved  by  the  sub- 
stitution of  an  artificial  atmosphere  of  bromine  for  the 
vacuum  in  the  lamp  chamber,  which,  although  it  may  shorten 
the  life  of  the  filament,  certainly  prolongs  the  useful  and 
efficient  life  of  the  lamp. 

Generators  have  been  somewhat  improved  in  efficienc}- 
and  regulation,  and  they  have,  of  course,  increased  in  size 
with  the  demand  for  larger  plants. 

Probably  the  greatest  improvements  have  been  made  in 
the  methods  of  wiring  buildings  and  such  fletails  as  cut-outs. 


^   or. 
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switches,  etc.,  in  response  to  the  demands  for  safety,  con- 
venience and  good  taste. 

The  most  striking  evidence  of  the  growth  of  the  incan- 
descent lighting  industr}-  was  seen  in  the  plant  that  was  in- 
stalled and  started  last  year  at  Jackson  Park,  just  about  thir- 
teen years  after  the  plant  at  Menlo  Park,  and  there  could  be 
no  stronger  evidence  of  the  activit}'  in  that  line  than  the  fact 
that  one  manufacturing  compan}-  alone  was  able  to  take 
and  execute  a  contract  to  furnish  for  that  plant  nearly  100,000 
incandescent  lamps  with  all  the  machiner}-  and  appliances 
required  for  the  complete  installation. 


The   Storage  Battery   from   Its   Introduction. 


BY  TOWNSEND  WOLCOTT. 

HE  history  of  the  development  of  the 
storage  batterv  in  the  last  t\venty 
years  practically  includes  its  whole 
history.  The  first  recorded  instance 
of  the  obsers'ation  of  electrolytic 
polarization  is  that  of  Gautherot,  in 
j|  B^  1 801.  who  discovered  that  platinum 

^_       hP'  or  silver  wires  which  had  been  used 

to  desaline  water  electrolytically,  pos- 
°^'     ^"^ ' "'  sessed  the  property,  after  having  been 

cut  off  from  the  original  source  of  currents,  of  them- 
selves furnishing  a  current  of  short  duration  in  the  re- 
verse direction.  Ritter,  in  1803,  observed  the  same  phe- 
nomenon with  gold  wire,  and  made  the  first  secondary  bat- 
tery by  superposing  pieces  of  gold,  separated  by  cloth 
discs,  moistened  with  a  saline  solution.  Subsequently  Volta, 
Davy,  Becquerel,  Marianini  and  others  added  somewhat  to 
the  knowledge  on  the  subject,  aiid  Str  William  'Gro\iej  in 
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1842,  constructed  his  well-known  gas  battery,  in  which  the 
E.  M,  F.  came  from  the  oxygen  and  hydrogen  evolved  in 
the  electrolysis  of  water  acidulated  with  sulphuric  acid.  I'ara- 
day,  when  electrolyzing  a  solution  of  lead  acetate,  found  that 
peroxide  of  lead  was  produced  at  the  positive,  and  metallic 
lead  at  the  negative  jjole  of  the  electrolytic  bath,  and  in  his 
■Kxpcriniental  Researches"  he  comments  upnn  the  high  con- 
ductivity of  learl  peroxide  and  its  power  of  readily  giving 
iij)  its  oxygen.  This  may  be  considered  the  next  step  in 
the  evolution  of  the  stf»rage  battcrx ,  although  I"araday  ajj- 
parently  made  no  such  use  of  it.  .According  to  Xibleti. 
W'heatstone.  I)e  la  Rue  and  .Viaudet  all  seem  to  have  been 
well  aware  that  |)cr(jxifle  oi  lead  was  a  powerftil  depolar- 
izer, but  the  first  cell  which  could  be  called  in  any  proper 
^ense  a  practical  storage  battery  was  made  by  Tiaston  Plante. 
who,  in  i860,  constructed  his  well-known  cell  with  coiled 
plates.  This  cell  was  made  by  rolling  into  cylindrical  form 
two  long,  narrow  plates  of  lead,  separated  by  thick  cloth,  anl 
placing  the  roll  on  end  in  dilute  sulphuric  acid.  Plante 
made  further  improvements  in  his  apparatus,  and  advanced 
the  art  so  far  that  he  may  be  considered,  more  than  anv 
other  one  man,  as  the  inventor  of  the  modern  storage  bat- 
tery. Plante's  researches  extended  up  to  the  year  1870. 
and  in  the  year  1874.  which  is  the  beginning  of  the  period 
which  we  are  here  especially  considering,  tlicy  practicallv 
determined  the  state  of  the  art.  As  to  the  theor>-  at  that 
time,  it  mav  be  stated  that  in  the  year  previous  Maxwell 
published  his  treatise  on  electricity  and  magnetism.  So 
great  w.ns  the  merit  of  this  work,  that  it  at  once  placed  its 
authrir  in  the  position  of  the  leading  electrician  of  his  time 
the  world  over;  and  yet  the  only  way  in  which  ATaxwell 
speaks  of  the  storage  battery  is  as  storing  up  a  charfre  of 
••lectricity  in  a  manner  somewhat  analocrous  to  the  ordinarv 
'•ondenser  Tor  accmnulator.  as  he  calls  it  bv  preference, 
which  i-i  the  name  <;ince  applied  by  some  authors  to  the 
storage  battery  itselD.  To-day  the  thcor\-  of  the  storage 
battiT)  differs  in  no  respect  from  that  of  the  primary  bat- 
tery: the  current  and  K.  M.  F.  depend  in  the  same  manner 
up'.n  the  amount  of  electrolysis  and  the  encrg>^  of  the 
chemical  action,  and  the  distinctions  once  considered  so 
important  are  really  differences  of  practicability  rather  than 
of  pnncif)le.  That  is  to  say,  in  any  primary  i)attery  where 
the  chemical  action  which  takes  place  during  the  discharge 
cnn  be  reversed  by  a  reverse  current  from  an  outside 
source,  we  have  theoreticaly  a  storage  battery,  and  on  the 
other  hand  a  battery  which,  as  ordinarily  made,  is 
not  active  tmtil  charged  from  an  outside  source,  may 
be  ina<Ie  active  at  once  by  the  use  in  the  first 
instance  of  those  chemical  substances  which  are  otherwise 
formed  by  the  outside  current.  The  Plante  cell,  as  is  well 
kuf>wn,  consists  essentially  of  two  lead  plates,  which,  bv  the 
prolonged  action  of  the  "forming"  current,  are  cf)n verted 
to  a  greater  or  less  extent,  the  one  into  metallic  lead  in  a 
spongy  condition  and  the  other  into  peroxide  of  lead.  This 
type  of  cell,  in  the  hands  «if  its  itiventor.  gave  results  far 
surpassing  anything  ever  obtained,  or  even  hoped  for,  from 
primary  cells,  yet,  nevertheless,  it  fell  far  short  of  what  was 
necessar>'  in  many  commercial  applications.  The  process 
of  manufacture  was  tedious  and  expensive,  and  the  life  of 
the  positive  plates  wa?  short,  owing  to  the  oxide  falHne  off. 
Tn  i88t  Camille  .\.  Faure  conceived  the  idea  of  avoiding 
the  tedious  forming  process  by  applying  mechanically  to  the 
lead  plates  a  coating  of  minitun.  or  other  oxide  of  lead. 
which  was  held  in  positi(Mi  bv  felt  covens,  and  which  was 
converted  into  peroxide  and  spong>'  metallic  lead  on  the 
positive  and  negative  electrodes,  respectively,  much  more 
quickly  and  cconomicallv  than  in  the  Plante  tvpe  of  cell. 
Tt  was  one  of  these  Faure  cells  which  was  sent  tn  Lord  Kel- 
vin C.-^f  that  time  Sir  Wm.  Tliomson\  and  which  caused  his 
now  famous  letter  to  the  "Times"  .abojit  a  "man-elous  box  of 
Hectricit>'"  in  which  "a  million  foot-pounds  of  cnergv-"  had 


traveled  from  Paris  to  Glasgow.  These  remarks,  coming 
from  so  high  an  authority,  gave  a  great  impetus  to  the  stor- 
age battery  industry,  and  inventors  began  to  crop  up  at  a 
rate  that  was  truly  astonishing.  Sellon  and  \'olkmar  in- 
troduced the  "grid,"  or  grating,  to  which  the  Faure  paste 
was  applied,  and  which  supported  the  latter  so  well  as  to 
obviate  the  necessity  of  the  felt.  This  was  a  real  improve- 
ment, but  after  the  first  grid  appeared  dozens  of  so-called  in- 
ventors, who  had  merely  altered  the  form  of  the  grid,  came 
forward,  each  claiming  to  have  a  new  batter)-.  The  Faure- 
Sellon-\'olkmar  cell,  with  some  minor  improvements,  is 
practically  the  cell  of  to-day,  of  the  mechanically  applied 
oxide  type.  Charles  F.  Brush  worked  independently  in  the 
same  field  with  Faure,  and  the  United  States  courts  have 
after  lengthy  litigation  decided  that  priority  in  this  coui%tr\- 
belongs  to  Brush. 

On  the  other  hand,  many  claim  that  the  mechanical  ap- 
plication of  oxides  was  discovered,  or  invented,  by  Plante 
himself.  The  Plante  type  proper  has  been  greatly  im- 
proved of  late  years,  and  to-day  has  no  favors  to  ask  from 
the  Faure  type,  even  if  it  is  not  really  better,  as  it  is  be- 
lieved to  be  by  many.  The  Laurent-Cely,  or  chloride,  cell 
has  come  into  prominent  notice  of  late  years  in  consequence 
of  undoubted  merit.  The  cell  belongs  to  the  Plante  t^-pe. 
but  is  manufactured  by  a  process  peculiar  to  itself.  Blocks 
are  first  cast  from  a  mixture  of  the  chlorides  of  lead  and  zinc, 
and  the  chloride  of  zinc  removed  by  washing.  The  blocks 
are  then  placed  in  a  mould  .and  the  grid  cast  around  them. 
The  chloride  of  lead  is  then  reduced  by  metallic  zinc,  and  the 
jdates  then  formed  in  a  manner  similar  to  the  Plante  disinte- 
gration process. 

We  can  here  only  l)riefly  touch  upon  two  other  types  of 
storage  battery,  omitting  all  others  as  having  so  far  at- 
tained   no    conunercial    importance. 

By  replacing  the  spongy  lead  plates  of  the  Plante  or 
Faure  types  by  metallic  zinc  the  E.  M.  F.  is  materially  in- 
creased, but  new  difficulties  are  introduced,  which  interfere 
with  the  commercial  operation  of  the  cell.  These  diffi- 
culties have  been  largely  overcome  by  later  inventors,  so 
that  this  type  holds  its  own  commercially,  though  it  has  not 
materially  interfered  with  the  Plante  and  Faure  types.  The 
first  use  of  the  confination  of  zinc  and  peroxide  of  lead  ap- 
pears to  have  been  by  Wheatstonc  in  1843.  The  battery  of 
Commelin  Dcs  Masures  and  Bailhoche  consists  of  zinc  and 
copper  electrodes  in  caustic  alkali.  This  type  has  in  the  last 
two  or  three  years  attained  a  good  deal  of  importance  in  this 
country  in  the  hands  of  W'addell  and  Entz.  .\11  the  types 
described  are  in  commercial  use  to-day,  and  mark  a  consid- 
erable advance  since  1874. 

Tn  Europe  storage  batteries  are  largely  used  in  central 
stations  for  ecjualizing  the  load.  They  arc  charged  from  the 
dynamos  during  the  hours  of  light  load,  and  discharged  in 
coiuicction  with  the  dynamos  during  the  hours  of  heavy 
load.  They  are  also  beginning  to  be  used  in  the  same  man- 
ner in  this  country,  and  it  is  to  be  hoped  that  they  will  come 
into  more  general  use.  In  the  field  of  lighting  of  railway 
trains  they  are  also  doing  good  work  in  this  country.  On 
the  Continent  of  riurope  the  most  popular  t>'pes  for  station 
work  are  those  which  are  ver>-  hea^-^•  in  proportion  to  their 
outptjt.  in  consequence  of  their  greater  dvtrability.  For 
traction  purposes,  however,  the  great  desideratum  is  light- 
ness in  proportion  to  output,  necessitating  a  different  con- 
struction. The  alkaline  batter>*  is  remarkable  for  its  light- 
ness in  proportion  to  its  ctirrent  otitput.  but  as  its  K.  M.  F. 
is  only  about  three-eighths  of  that  of  the  lead  and  sulphuric 
acid  types,  its  watt  output  per  poimd  weight  is  not  larger 
than  in  some  makes  of  the  latter  kind.  Storaee  batter)' 
traction  h.is  thus  far  been  chiefly  experimental,  but  its 
promoters  are  still  confident  of  ultimate  success,  which  all 
will  admit  as  highly  desirable. 
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The   Development  of  Electric  Traction. 


HV  CHARLES  HEWITT. 

O  far  as  we  now  know,  electric  traction 
had  its  beginning  some  time  in  the 
thirties  of  this  century,  and  slumbered 
for  many  years,  with  an  occasional 
awakening,  until  Mr.  Charles  Van 
Oepoele  and  Air.  Leo  Daft  took  up 
the  subject.  These  inventors  had  the 
advantage  over  all  their  predecessors 
in  that  they  had  the  dynamo  in  a  fair 
state  of  development.  They  worked 
on  similar  lines,  and  built  several  roads 
with  the  double  trolley  wire  and  overrunning  trolley,  and  with 
motors  mounted  on  the  car  platform.  The  few  roads  built 
on  this  plan  demonstrated  two  things — the  feasibility  and  the 
demand  for  electric  traction.  Although  thoughtful  railroad 
managers  saw  in  this  system  the  beginning  of  a  future  revo- 
lution, still  they  held  aloof.  It  was  too  crude,  too  mysteri- 
ous, too  new,  too  radical.  The  onus  of  expense  fell  heav- 
ily upon  the  inventors  and  their  friends.  ,  Nor  was  the  bat- 


the  loss  of  thousands  then  has  been  offset  by  protits  oi 
millions  since.  "To  err  is  human"  applies  most  truth- 
fully to  this  road.  Xot  to  have  made  some  mistakes  would 
have  been  supernatural.  When  two  indifiterently  fed  mules 
could  give  a  service  that  was  thought  to  be  satisfactory,  it 
was  natural  to  suppose  tiiat  two  5-h.  p.  motors  would  an- 
swer all  requirements.  But  with  the  new  method  of  pro- 
pulsion, new  possibilities  were  revealed.  People  were  no 
longer  willing  to  jog  along  at  five  or  six  miles  an  hour  be- 
hind two  stumbling  animals.  A  cry  for  more  rapid  transit 
arose,  and  a  demand  for  more  powerful  motors,  until  the 
original  5  h.  p.  has  grown  to  30  h.  p.  and  for  locomotives 
even  to  200  h.  p.  Among  those  who  early  realized  the 
value  of  the  Richmond  experiment  was  Mr.  Henry  M.  Whit- 
ney, president  of  the  West  End  Railway  Company,  of  Bos- 
ton. By  the  signing  of  the  contract  for  the  electrical  equip- 
ment of  the  West  End  Railway,  electric  traction  was  given 
an  impetus  that  was  simply  phenomenal. 

Imperfect  as  the  apparatus  at  that  time  was,  the  demand 
for  it  soon  grew  to  be  overwhelming.  In  five  years  the 
business  had  grown  from  nothing  to  no  less  than  t\vent\' 
million  dollars  for  one  vear's  sales.     Is  it  not  remarkable 
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tie  yet  to  be  won  without  the  expenditure  of  large  sums  of 
money  and  the  exercise  of  undaunted  energy  and  pluck.  In 
1885  or  1886  Mr.  Sprague  astonished  the  electrical  fraternity 
by  his  plans  for  the  equipment  of  the  Richmond  Street  Rail- 
road— motors  placed  beneath  the  cars,  geared  directly  to 
the  axle  and  flexibly  suspended  from  the  car  body  or  truck; 
a  single  trolley  wire  with  an  underrunning  trolley;  an 
earth  return  circuit.  As  we  look  back  we  cannot  but  admirt 
the  pluck  of  the  man  who  conceived  and  the  men  w^ho 
caried  out  his  ideas;  no  precedent  to  go  by,  everything  was 
to  be  demonstrated.  Be  it  said  to  their  credit  that  the  "sys- 
tem" in  all  its  essentials  remains  to-day  as  it  was  then  con- 
ceived. The  apparatus  has  been  wonderfully  developed 
and  improved,  but  the  "system"  remains  tmchanged.  and 
has  relegated  its  older  brother  to  utter  oblivion.  Perhaps 
the  whole  history  of  the  Richmond  road  will  never  be 
written,  but  it  is  now  well  known  that  the  experience  gained 
there  cost  the  promoters  many  thousands  of  dollars.     But 


tiiat  so  many  millions  should  have  been  invested  in  appara- 
tus that  in  less  than  ten  years  has  been  entirely  superseded, 
and  in  a  large  measure  replaced  and  relegated  to  the  scrap 
heap?  What  hopes  were  blighted;  what  illusions  dispersed 
by  those  early  motors.  The  promises  of  the  enthusiastic 
salesmen  were  so  far  from  being  realized  that  these  men 
were  considered  just  candidates  for  eternal  punishment,  antl 
yet  I  believe  in  most  cases  they  honestly  believed  their  rosy 
stories.  All  thought  each  new  type  of  motor  W'Ould  over- 
come all  the  troubles  in  the  former  type.  But  armatures 
would  burn  out  and,  in  fact,  each  type  seemed  to  develop 
faults  peculiar  to  itself.  The  old  No.  5  Sprague  motor,  with 
its  two  commutators,  soon  gave  place  to  the  No.  6  motor, 
with  one  commutator,  larger  fields  and  more  powerful  ar 
mature.  This  was  followed  by  the  No.  8  Edison  motor 
with  improved  frame  and  wound  for  250  volts,  the  two 
motors  on  a  car  being  connected  in  series.  This  in  turn  was 
followed  by  the  Edison  multipolar  motors  with  Gramme 
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ring  armatures,  Aob.  lo,  12,  14  and  lb.  Each  oi  tliese 
types  went  tnrough  a  aevelopnient  01  its  own  ueiore  giving 
way  to  a  succeeuuig  type.  Une  leature,  however,  was  com- 
inon  to  tile  :3praguc  and  lidison  motors,  viz.,  reguiauon  by 
cominuiaiion  01  Uie  lield  cons. 

ConLciiiporaneously  wita  tliese  motors  appeared  the 
Thomson-Houston  t  20  and  t  30  motors — bipolar  motorb 
with  drum  armatures.  Ihese  were  loliowed  by  the  b.  K.  U. 
JO  and  S.  li.  G.  50  motors  with  (jramme  ring  armatures  and 
single  reduction  gears.  So  improvement  heretofore  had 
been  so  marked  as  tins  change  to  slow-speed  motors  witli 
Gramme  ring  armatures.  Ihe  Westinghouse  company  was 
somewliat  late  in  entering  the  held,  but  it  hiially  brought 
out  a  bipolar  high-speed  motor  with  drum  armature,  re- 
sembling in  many  respects  its  competitors,  but  dittering 
especially  in  the  design  01  its  supporting  irame.  iliis  was 
followed  by  a  motor  of  similar  design,  but  with  single  re- 
duction gears  runing  in  oil  or  grease.  All  the  motors  up 
to  this  time  were  much  exposed  to  the  water,  mud,  dust 
and  slush  in  the  streets,  and  it  became  evident  that  some 
radical  change  in  design  must  be  made  to  protect  the  motors 
from  such  rapid  deterioration.  Finally  Mr.  W.  H.  Knight, 
so  well  known  in  connection  with  the  lientley-Knight  com- 
pany, designed  for  the  Thomson-Houston  company  his  VV. 
P.  (watcr-proofj  motor,  with  its  single  field  coil  and  Gramme 
ring  armature.  This  type,  known  in  England  as  the  "box" 
l\pe,  marks  a  most  decided  improvement  The  Westing- 
house  company  soon  after  brought  out  its  "  box  "  motor, 
which  is  essentially  its  motor  of  to-day.  The  latest  motor  is 
the  G.  E.  800,  made  by  the  General  Electric  Company.  It 
is  a  multipolar  motor  of  the  box  type,  with  either  drum  or 
Gramme  ring  armature.  Other  motors  tlian  those  re- 
ferred to  have  at  various  times  been  put  upon  the  market, 
but  of  these  it  is  only  necessary  to  refer  to  tw^o  types,  viz., 
the  gearless  and  the  single  motor  geared  to  both  axles.  The 
gcarlcss  motor  for  street  car  service  is  probably  only  a 
dream  of  tiie  past  Howsoever  desirable  such  a  motor 
may  be,  it  is  more  than  likely  that  the  single  reduction 
motor  will  monopolize  street  car  work  for  a  long  time  to 
come.  Mr.  Short's  work  on  the  gcarlcss  motor,  however, 
lias  not  been  entirely  in  vain,  for  the  1,200-h.  p.  B.  &  O. 
locomotive  is  made  up  of  six  200-h.  p.  motors,  built  substan- 
tially on  the  lines  of  one  of  Mr.  Short's  street  car  motors. 
The  single  motor  geared  to  both  axles  was  first  introduced 
by  Mr.  Frank  Kac,  and  was  received  with  considerable 
favor,  but  the  results  were  disappointing.  Lately  Mr.  Elmer 
Sperry  has  developed  a  single  motor  equipment,  with  a  slow- 
speed  motor,  flexibly  suspended.  Such  an  equipment  is 
certainly  to  be  desired,  on  account  of  its  greater  simplicity, 
and  we  will  watch  the  success  of  this  apparatus  with  much  in- 
terest. 

Space  prevents  mentioning  the  many  and  important  im- 
provements that  have  been  made  in  the  various  devices  that 
go  to  make  up  a  car  equipment,  but  perhaps  the  change 
in  controllers  is  the  most  marked.  The  controlling  device 
is  of  the  utmost  importance,  and  is  second  only  to  the 
motor  itself.  As  before  stated,  tlip  Sprague  company  and 
its  successor,  the  Edison  General  Electric  Company,  ad- 
hered to  the  comniutated  field  method  of  control,  with  the 
ncM-known  barrel  switch.  At  first  the  resistance  of  the 
fields  was  relied  on  entirely,  and  hoM  tvell  we  remember  the 
complaint  that  passengers  were  compelled  to  sit  several  feet 
from  where  they  expected  to,  or  perliaps  in  somebody's  lap, 
due  to  the  sudden  starting  of  the  car.  Other  manufacturers 
used  the  rheostat  method  of  control  almost  entirely.  Almost 
every  style  of  rheostat  that  hutuan  ingcr  uity  could  devise 
was  tried.  Some  were  better  than  others,  but  all  were  trouble- 
some. The  present  method  of  control  is  a  combination 
of  all  previous  methods,  with  the  additional  one  of  commu- 
tating  the  wires. 


The  development  of  the  power-producing  machinery  has 
gone  on  simultaneously  with  that  oi  the  motor.  Xew  en- 
gines have  been  designed  to  meet  the  requirements.  The 
compound  and  triple  expansion  tj-pe  have  largely  replaced 
the  single  cylinder.  Multipolar  generators  of  largely  in- 
creased output  have  replaced  the  small  high-speed  bipolar 
machines.  Perhaps  the  highest  development  has  been 
reached  in  the  slow-speed  generators  coupled  directly  to  tlie 
shaft  of  the  engine,  dispensing  with  all  belts  and  counter- 
shafts. The  step  from  the  40ICW.  machines  of  1889  to  tlie 
1,500-kw.  direct  coupled  generators  of  1893  ^^^^^  ^^^  o^^"^^ 
story. 

And  what  shall  be  said  of  the  future?  Is  the  alternating- 
current  motor  to  have  no  place  in  this  wide  field  of  useful- 
ness? 


The     Electrical     Transmission    of    Power     During     the     Past 

Twenty    Years. 


BY   CARL  HERlXO. 

ETTING  aside  telegraphy  as  being  a 
transmission  of  signals  raUier  tlian  of 
energy,  a  review  of  tlie  progress  made  in 
the  electrical  transmission  of  power  since 
the  birtli  of  this  journal  should  include 
practically  tlie  entire  history  of  tliis 
ijranch,  witli  th£  exception  of  what  we 
might  be  permitted  to  call  the  vtry  first 
application,  by  which  we  refer  to  tiie 
amusing  experience  of  one  of  the  earliest 
electricians  of  histon*'  and  tlie  greatest 
of  his  time,  Benjamin  Franklin,  who, 
in  the  year  1749,  entertained  some  friends  by  trans- 
mitting the  charge  from  one  of  his  machines  tlirough  a  wire 
across  the  river  Schuylkill,  at  that  time  a  few  miles  from 
Philadelphia,  and  killing  a  turkey  with  the  transmitted  elec- 
tricity, after  which  he  roasted  it  by  an  "electric  jack"  in  a 
fire  kindled  by  the  transmitted  electricity;  the  feast  was 
completed  by  drinking  "the  health  of  all  the  famous  elec- 
tricians of  England,  Holland,  France  and  Germany  in  elec- 
trified bumpers,  under  the  discharge  of  guns  from  tlie  elec- 
tric battery";  what  the  "electric  jack"  was  is  not  described, 
but  "an  electrified  bumper"  is  explained  as  being  a  glass  of 
wine  electrified  while  held  in  the  hand,  as  if  it  were  a  Leyden 
jar,  so  as  to  give  a  shock  "if  the  party  be  closely  shaved  and 
does  not  breathe  on  the  liquor."  That  Franklin  appreciated 
other  good  things  besides  a  joke  and  electrical  experiments, 
is  shown  from  his  remark  that  "the  birds  killed  in  this  man- 
ner eat  uncommonly  tender." 

But  to  return  to  the  subject:  Although  motors  with  per- 
manent magnets  had  been  long  known,  the  electrical  trans- 
mission of  power  on  a  practical  scale  really  owes  its  origin 
to  the  accidental  discover)'  of  reversibility  of  the  self-excited 
dynamo,  which  occurred,  if  our  recollections  are  correct, 
about  the  same  year  as  the  one  during  which  this  journal 
was  started.  It  is  said  to  have  been  due  to  an  error  made 
by  a  workman  at  an  exhibition  in  \Menna,  who  connected 
one  of  tile  old  Gramme  machines  to  the  wrong  circuit;  the 
circuit  being  that  of  another  machine  which  was  running, 
he  noticed  that  the  dynamo  which  he  had  just  connected 
started  to  revolve,  generating  considerable  power.  This  lit- 
tle incident  was  followed  by  an  investigation  of  the  subject 
by  the  physicists  and  mathematicians,  and  with  their  usual 
activity  the  latter  at  once  developed  all  sorts  of  theories, 
some  of  which,  though  correct,  were  so  misleading  that  it 
is  to  be  regretted  that  they  were  ever  published,  as  it 
checked  progress  in  the  right  direction.  They  infonned  us 
that  the  best  conditions  were  those  which  we  now  know 
to  he  the  worst,  and  it  took  <iome  time  before  these  wrong 
impressions  could  be  eradicated. 
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The  next  year  was  one  in  which  much  time  and  paper 
were  wasted  in  mathematical  theorizing,  but  still  it  resulted 
in  several  important  conclusions,  among  which  were  a 
more  thorough  understanding  of  the  action  and  meaning  of 
the  counter  E.  M.  F.,  of  the  true  mathematical  relations  in 
the  whole  transmission,  etc.,  which  laid  the  foundation  for 
future  progress.  Marcel  Deprez,  who  at  that  time  gained 
the  great  fame  which  he  afterwards  lost  again,  made  the 
well-known  experiment  near  Munich  in  1882,  about  which 
so  much  was  written  at  that  time,  all  of  which  is  now  merely 
of  historic  interest.  The  great  importance  of  high  tension  was 
then  being  recognized,  but  the  Gramme  machine,  which  he 
used,  could  not  stand  such  high  voltages.  Elaborate  tests 
were  made,  but  only  a  few  important  results  were  obtained, 
one  of  which  was  that  that  installation  was  not  a  success; 
the  failure,  however,  being  due  to  the  insulation  of  the  ar- 
mature, or  more  correctly  speaking,  to  the  want  of  proper 
insulation. 

About  this  time  the  advantages  of  electric  motors  began 
to  be  appreciated  in  the  United  States,  and  although  n<j 
important  transmission  of  power  installations  were  made, 
yet  a  foundation  was  being  laid  in  the  perfection  of  the 
motors.     Distances  gradually  became  longer,  and  soon  the 


rapid  that  it  would  be  hard  to  find  an  equivalent  develop- 
ment in  any  other  industry.  In  Europe  the  introduction  of 
electric  railways,  which  were  not  experimental,  began  later, 
after  the  commercial  success  had  been  fully  demonstrated 
here. 

The  boldest  and  most  daring  experiment  in  the  electric 
transmission  of  power  was  made  in  1891,  between  Laufifen 
and  Frankfort,  in  Germany,  a  distance  of  over  100  miles. 
The  motor — the  missing  element  in  alternating-current 
transmission — having  been  supplied  by  the  multiphase  sys- 
tem, two  of  the  largest  firms  in  Europe  combined  to  make 
a  practical  demonstration,  which,  in  long  distance  and  high 
tension,  far  surpassed  anything  before  attempted.  The  re- 
sults of  the  official  tests  may,  perhaps,  be  of  some  use  to  our 
grandchildren  as  historical  records,  we,  in  the  present  gener- 
ation, having  given  up  all  hopes  that  the  easy-going  profess- 
ors will  finish  their  calculations  in  time  for  us.  But  although 
these  promised  results  of  the  tests  are  already  too  old  to  be 
of  much  use,  many  valuable  conclusions  may  be  drawn  from 
this  experimental  installation.  The  possibility  and  even  the 
practicability  of  using  such  high  voltages  was  demonstrated ; 
also  their  danger.  The  efficiency  was  very  good,  distribution 
was  shown  to  be  possible,  and  the  importance  of  a  number 
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electrical  transmission  of  power  was  no  longer  an  experi- 
ment. Meanwhile  the  high-tension  alternating  current  trans- 
mission was  introduced,  and  although  this  solved  the  prob- 
lem of  long-distance  transmission  of  electricity  for  light- 
ing, motors  were  wanting  to  enable  it  to  be  used  for  power 
purposes;  it  is  only  quite  recently  that  the  latter  want  has 
been  filled,  at  least  in  a  modified  alternating-current  system. 
While  transmission  combined  with  distribution  to  many 
small  motors  was  developing  rapidly  in  this  country,  the 
simple  transmission  from  one  generator  to  a  single  distant 
motor  was  receiving  more  attention  abroad,  especially  in 
Switzerland;  the  contrast  between  these  two  different  di- 
rections of  development  was  shown  very  well  at  the  ex- 
hibits of  the  Paris  Exposition  in  1889.  The  application  to 
electric  railways,  although  begun  early  in  the  eighties,  did 
not  really  emerge  from  the  experimental  state  until  about 
1888,  after  which  year  its  progress  in  this  country  was  so 


of  factors,  such  as  the  frequency,  the  static  capacity  of  the 
line,  etc.,  was  shown.  In  this  particular  installation  tlie 
cost  of  the  transmitted  energ>'  was  greater  than  that  pro- 
duced by  coal  at  Frankfort,  e\  en  though  the  water  power  at 
Laufifen  cost  nothing  but  the  machiner>'  to  utilize  it.  This 
was  due  to  the  great  cost  of  the  installation.  This,  which 
has  been  made  use  of  by  some  to  pronounce  the  test  a 
failure,  is  of  no  real  importance  to  the  electrical  engineer, 
as  it  was  never  intended  that  this  plant  be  used  for  tliat 
city;  the  object  was  to  demonstrate  the  possibility  of  such 
a  system  even  under  exaggerated  conditions,  and  thus  to 
show  to  the  skeptical  that  it  would  be  practicable  under 
more  favorable  conditions.  Where  coal  is  expensive,  that 
same  plant  would  doubtless  have  been  a  commercial  suc- 
cess. 

Up  to  within  the  last  few  years  there  was  still  a  certain 
experimental  element  in  all  but  the  smallest  installations,  but 


280 


the:    electrical    w^orld. 


Vor..   XXTTT.     No.   9. 


now  even  the  most  skeptical  advocates  o£  the  hydrauUc  and 
compressed  air  transmission  admit  that  up  to  moderate  Uis- 
tances  electrical  transmission  is  no  longer  an  experiment 
and  has  advantages  over  its  older  competitors,  ulectrical 
transmission  has  been  used  side  by  side  with  hydraulic  and 
pneumatic,  it  has  gained  ground  which  the  latter  have 
lost.  a\o  better  prooi  could  ue  desired.  At  hrst  it  was  de- 
cided to  use  both  compressed  air  and  electricity  in  the  great 
iNiagara  I'alls  plant,  but  little  is  heard  now  aDout  the  lor- 
mer,  irom  whicii  it  appears  that  it  has  been  abandoned. 

Ihe  held  which  is  now  entering  its  experimental  state  is 
the  very   long-distance  transmission   and   the  transmission 
of  very  great  powers,  in  both  of  which  new  elements  enter. 
Distances  of  ten  miles  are  now  almost  every-day  matters,  as 
are  also  transmissions  of  several  hundred  horse  powers,  but 
in  the  present  year  schemes  are  seriously  proposed  of  such 
magnitude  that  they  can  well  be  said  to  open  up  an  entirely 
new  held.     Besides  the  Niagara   Falls  plant,  which  is  no 
longer  a  mere  prop(.»sal,  other  plants  of  enormous  propor- 
tions are  being  considered.     It  is  proposed  to  supply  the 
whole  Kingdom  of  Saxony  with  light  and  power  from  one 
central  station  near  a  coal  mine;  the  currents  in  the  Bos- 
phorus  may  be  used  for  lighting  Constantinople;  SL  Peters- 
burg may  be  supplied  with  light  and  power  from  a  distant 
waterfall  in  I'inland;  it  is  proposed  to  send  heavy  trains  of 
cars,  not  liglit  pleasure  cars,  across  the  Alps  by  means  of 
the  water  power   which  at  present  is  running  to  waste  side 
by  side  with  the  railro'ad.     Although  it  may  take  some  years 
to  carry  out  such  bold  projects,  there  is  little  doubt  that  at 
least  some  of  them  will  be  begun  before  many  years.     The 
main  question  is  not  so  much  whether  it  can  be  done,  but 
whether  it  would  pay  financially  to  do  it. 

That  high  voltages  must  be  used  is  evident;  how  high  is 
a  question  whicii  can  be  decided  only  by  experiments  and 
not  by  theory.     Prof.  Elihu  Thomson,  whose  propositions, 
though  sometimes  very  bold,  are  not  of  a  wild  character, 
suggested  two  years  ago  transmitting  by  means  of  three- 
phase   currents    130,000   h.    p.   over   240   miles   at    500,000 
volts  through  small  wires  contained  in  an  iron  pipe  and  in- 
sulated with  cheap  cotton  and  oil.     .'Mthough  this  is  still, 
as  it  was  then,  a  mere  prediction  of  future  possibilities,  it 
is  neverilieless  interesting,  as  it  comes  from  one  who  is  able 
perhaps  better  than  any  one  else  to  make  such  a  prediction. 
Regarding  tne  future,  it  is  no  doubt  safe  to  say  that  con- 
tinuous  cui  rents   have   reached   nearly,   if  not   quite,   their 
limit  in  high  voltages,  and  that  therefore  very  great  dis- 
tances or  very  large  powers  through  small  wires  are  beyond 
the  sphere  of  continuous  currents;  should  a  commutatorlcss 
continuous-current  machine   for  high  voltages   ever   make 
its  appearance,  v.hich  seems  quite  unlikely,  this  field  will 
be  opined  at^'nin  for  continuous  currents.     More  debatable 
questions  are  the  relative  merits  or  .«:ingle  and  multiphase  al- 
ternating current?,  the  main  factor  in  whicii  is  the  motor. 
A  single-phase  alternating-current  motor  as  satisfactory  as 
a  shunt  or  series  continuous-current  motor   would  probably 
decide   the   fate   of   multi|)hasc   systems,   at    least    in    many 
transmissions  in  which  their  other  advantages  are  not  im- 
portant. Tt  would  not  be  safe  to  predict  that  such  a  motor  was 
not  forthcoming,  and  until  it  has  been  shown  that  its  in- 
vcnli;)n  is  unlikely,  it  will  be  wise  to  be  cautious  in  choosing 
between   the   two   systems;  at  present  the  best  multiphase 
motors  seems  to  be  better  than  the  best  single  phase.     The 
combination  of  the  two  systems,  as  in  the   Niagara  Falls 
plant,  admitting  the  use  of  cither  or  both  of  the  two  differ- 
ent phased  currents,  and  even  the  use  of  continuous-current 
motors  slightly  modified,  seems  to  be  a  good  and  safe  happy 
medium.      Tlie    most    important    debatable    questions    are 
those   concerning   the   best    frequency   and    voltage,   about 
which  it  will  not  be  possible  to  arrive  at  any  indisputable 
conclusions  until  more  reliable  data  arc  at  hand  for  mak- 
ing comparisons   which   are   free   from   personal   opinions. 


WTien  the  behavior  of  high  voltage  alternating  currents  is 
more  thoroughly  understood  and  admits  of  definite  calcu- 
lation, and  as  soon  as  the  results  of  using  different  fre- 
quencies can  be  reduced  to  dollars  and  cents,  then  the 
"parallel  column  method"  will  decide  very  quickly  and 
definitely  what  the  best  probable  values  will  be  in  each 
case.  These  two  questions  and  the  construction  of  a 
satisfactory  single-phase  alternating-current  motor,  or  a 
proof  that  it  can  never  be  satisfactory,  seem  to  be  to-day  the 
most  important  of  the  uncertain  factors  in  the  long-dis- 
tance transmission  of  power. 


Programme    of   the    Washington    Convention. 


The  annual  meeting  of  the  National  Electric  Light  Asso- 
ciation at  Washington  this  week  bids  fair  to  prove  one  of 
the  most  interesting  of  the  long  series  of  successful  gather- 
ings which  this  organization  has  already  held.  The  pro- 
gramme, which  is  given  below,  is  an  attractive  one  and  will 
probably  receive  a  thorough  discussion,  as  the  attendance 
promises  to  be  larger  than  at  any  previous  convention.  Fol- 
lowing is  the  programme  in  detail: 

TUESDAY.    FEBRUARY    27,    1894. 

Meeting  of  the  Executive  Committee,  at  9  A.  M.,  Parlor  38, 
Ebbitt  House. 

Morning  session,  10:30  o'clock.  Grand  Army  Hall. 

Address,   President  E.   A.  Armstrong. 

Report,  Committee  on  Legislation,  C.  H.  Wilmerding,  cbairman 

Report,  Committee  on  World's  Columbian  Fair,  B.  E.  Sunny, 
chairman. 

Report,    Committee    on    Relation    Between    Manufacturing    and 
Central  Station  Companies,  Frederic  Nicholls,  chairman. 
Afternoon  session.  2  o'clock. 

Report,  Committee  on  Data,  H.  M.  Swetland,  chairman. 

Report,  Committee  on  Finance,  John  A.  Seely,  chairman. 

Report,  Committee  on  Undergfround  Conduits  and  Conductors. 
M.  J.  Francisco,  chairm.m. 

Report,  Committee  on  Rules  for  Safe  Wiring,  William  J.  Ham- 
mer, chairman. 

Paper,  Lucius  T.  Stanley  and  Walter  E.  Harrington,  '*  Faults 
Incident  to  the  ProtCLnion  of  Lighting  and  Power  Circuits." 
Questions  and  Answers.     What  Is  It  You  Wish  to  Know? 

Executive  session. 


WEDNESDAY,    FEBRUARY   28,    1894. 
Morning  session,   10  o'clock. 

Paper,  J.  H.  Vail,  "  The  Importance  of  Complete  Metallic  Cir- 
cuits for  Electric  Rallw.iys." 

Topic,   "  Electrolylioal   Effects  of  Return  Currents."     Discussion. 

Topic,   "  Storage  Batteries."     Discussion. 

Report.  "  Electric  Light  Tests  at  Buffalo,"  Charles  R.  Huntley. 
I)isrussl()n. 

Afternoon  session.  2:30  o'clock. 

Paper,  A.  B.  Herrlck,  "  Development  of  Switch  Boards  for 
.Moilern  Central  Stations." 

Topic.  "  What  Is  the  Most  Economical  Size  for  .\rc  Dynamos?" 
Discussion.  Charles  R.  Huntley.  George  A.  Redman.  E.  F.  Peck. 
G.  H.  Blaxter.  and  H.  H.  Fairbanks. 

Topic.  "  Underground  Circuits."  Dl.scusslon.  C.  H.  Wilmerding. 
.John  A.  Seely.  H.  J.  Smith,  and  M.  J.  Francisco. 

Topic,  "  How  to  Rate  Arc  Lamps."  Dl.TUSslnn.  James  I.  Ayer. 
C.  E.  Hessor.  A.  J.  De  Camp.  E.  W.  Rollins,  George  R.  Stetson, 
and  M.  A.  Beal.  Questions  and  answers.  What  Is  It  you  Wish  to 
know? 

Executive  session. 
Evening  session,  S  o'clock. 

Paper.  T.  Commcrford  Martin  and  Luther  Stlerlnger.  "  Electric 
Lighting  at  the  World's  Fair  and  Some  of  Its  Lessons."  Illus- 
trated  with   stereoptlcon. 


THURSDAY,    MARCH    1.    1894. 
Morning   session,    10   o'clock. 
Paper,  Charles  F.  Scott,   "  Polypha.'so  Transmission." 
Topic,    "  Arc    Lights   on    Incandosoont   CIrrults."     Discussion.     C. 
L.   Edgar.   L.   B.   Marks,  J.  T.  Rldgway.   W.  S.   Barstow.   Thomas 
Spencer.  John  C.  Knight,  and  Frederic  Nicholls. 

Topic,    "  Meter.-*  vs.   Flat  Rates."     Discussion.     Charles  E.   Scott, 
J.    D.   Barth,    W.   J.   Greene.  J.  J.   Burleigh.   J.  Gwynne,   and   J.   J 
Moore. 
Topic,    "  The    Alternating    Motor."     Nikola    Tesla. 
Afternoon   se.islon.   2:30  o'clock. 
Executive  session. 
Reports,  secretary  and   treasurer,  executlx'e  committee;  election. 


INSIGNIA. 
Offlcers.   reil   bow;   executive   committee,   blue  bow;   active   mem- 
bers, red  ribbon;  associate,  blue  ribbon;  gtiests.  olive  ribbon:  hon- 
orary members,  white  ribbon;  reception  committee,  yellow  ribbon 


kARCH  3,  1894. 
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Storage   Batteries. 


BY  ELIHU   THOMSON. 

TORAGE  batteries  or  accuinulatorb 
of  many  forms  during  tne  past  ten 
years  have  come  into  my  Hands  lor 
mspection  and  test,  vvitn  a  view  to 
utnizmg  tliem  in  connection  vvitii  the 
electric  industries  in  which  the 
rhomson-Houston  and  General 
iilectric  companies  have  been  directly 
or  indirectly  interested.  These  in- 
dustries have,  as  is  well  known, 
covered  the  widest  range  of  elec- 
trical application,  and  the  experience  gained  therein 
has  been  of  tlie  most  varied  character.  in  connection 
with  Mr.  Robert  Shand,  my  assistant  in  this  work,  very 
complete  tests  of  each  cell  submitted  have  been  conductea, 
and  under  varying  conditions  of  charge  and  discharge  rates. 
Special  forms  of  Dattery  have  been  manufactured  by  us  on 
a  moderate  scale  and  put  to  use  in  our  work,  thus  adding 
the  experience  of  methods  of  making  to  that  of  testing. 

With  but  a  few  exceptions,  storage  batteries  depend  on  the 
formation  during  charging,  of  spongy  or  finely  divided  lead 
on  what  is  called  the  negative  plate,  and  of  peroxide  of  lead 
about  the  positive  plate.  In  charging,  the  current  passes 
from  the  positive  to  the  negative  plate  in  the  cell,  or 
electrolyte,  and  in  discharging,  trom  the  positive  to  the  nega- 
tive outside  the  cell,  or  on  the  circuit  which  is  traversed  by 
the  current  set  up  in  whole  or  part  by  the  electromotive  force 
of  the  cell. 

It  may  be  useful  here  to  state  in  a  simple  way  the  general 
character  of  the  reactions  which  occur  in  charging  and  dis- 
charging a  cell  of  the  ordinary  type,  or  a  lead  to  lead  i^eroxide 
cell. 

Whether  the  forming  process  of  Plante  be  used  in  giving 
origin  to  the  active  material  associated  with  the  support  or 
plate  from  which  such  active  material  is  derived,  or  the  ma- 
terial be  applied  in  masses  to  the  supporting  and  conducting 
plate,  either  in  an  active  condition  or  in  a  condition  which  is 
suitable  for  the  formation  of  the  active  material  itself  by  the 
passage  of  current,  makes  no  diflference  so  far  as  the  reactions 
themselves  be  concerned,  but  may  be  of  vital  importance  in 
determining  the  characteristics  of  the  cell  itself,  as  to  dura- 
bility, economy,  capacity,  charging  rate  and  discharging  rate, 
etc. 

In  a  charged  cell  the  negative  support  or  conducting  plate 
will  have  in  contact  with  it  a  quantity  of  lead  in  a  metallic 
yet  spongy  state,  sufficiently  coherent  to  keep  its  place  in  the 
cell  and  conduct  electricity.  The  positive  plate  will  have, 
in  like  manner,  in  contact  with  it  a  quantity  of  peroxide  of 
lead  in  a  porous  state,  dark  brown  in  color  and  in  coherent 
masses — a  partial  conductor  of  electricity.  These  are  im- 
mersed in  the  electrolyte  of  the  cell,  which  is  generally  dilute 
sulphuric  acid,  or  solutions  of  acid  sulphate  of  potassium 
or  sodium,  which  may  be  considered  to  contain  free  sulphuric 
acid. 

The  sulphuric  acid  is  not  only  essential  to  the  reactions  oc- 
curring in  the  cell,  but  happens  also  to  give  to  the  liquid  a 
very  low  specific  resistance  compared  with  that  of  many 
other  liquids  or  electrolytes. 

Now  the  tendency  of  the  acid  is  to  form  sulphate  of  lead 
both  from  the  spongy  lead  of  the  negative  plate  and  from 
the  peroxide  on  the  positive  plate.  To  do  this,  each  mole- 
cule of  peroxide  must  lose  an  atom  of  oxygen  and  each  atom 
of  the  spongy  lead  gain  an  atom  of  oxygen,  so  as  to  com- 
bine with  the  sulf  nunc  acid,  as  here  shown, 

Pb  O,  -\-  H,  S0,=  Pb  SO,  -f  H,  O  4-  O 
Pb  -f  O  -f  H,  SO,  =  Pb  SO,  -f  H.  O, 


or,  including  tlie  reactions  of  tlie  two  plates  in  one  equation, 
we  have  during  discharge 

Pb  O,  -i-  Pb  -f  2  H,  SU^  =  2  Pb  bO^  +  2  II,  O. 
The  final  result  of  the  complete  discharge  of  the  cell  is  then 
to  form  sulphate  of  lead  and  water,  thus  removing  the  sul- 
phuric acid  from  the  electrolyte  and  forming  white  sulphate 
ol  lead  on  each  plate. 

It  is  not  to  be  supposed  that  the  above  simple  statement  of 
reactions  covers  all  the  changes  which  the  materials  undergo. 
They  are  doubtless  far  more  complex,  but  the  tendency  is  to 
the  result  stated. 

iiut  it  is  here  important  to  note  that  die  formation  of  sul- 
phate during  discharge  is  a  self-limiting  process,  and  on  this 
self-limitation  the  possibility  of  again  charging  the  cell  de- 
pends. Sulphate  of  lead  is  a  non-conductor  of  current, 
."jpongy  lead  and  peroxide  are  each  conductors.  But  m  any 
given  mass  of  the  latter  the  conductivity  will  fall  as  more 
and  more  sulphate  is  produced  within  tliat  mass,  until  a  fur- 
tlier  formation  of  sulpliate  becomes  impossible,  owing  to  the 
low  conductivity  of  tlie  mixed  sulphate  and  spongy  lead,  or 
mixed  peroxide  and  sulphate.  It  is  then  ""  out  oi  the  cell," 
so  to  speak,  for  it  is  only  by  the  passage  of  an  electric  cur- 
rent discharge  that  the  formation  of  sulphate  can  go  on,  and 
as  soon  as  the  conductivity  is  low  in  any  given  portion  of 
active  material  it  is  not  further  acted  upon,  except  under  a 
piolonged  and,  of  course,  weakened  discharge. 

So,  also,  as  the  nearer  portions  of  active  material  of  each 
plate,  or  those  most  closely  held  to  the  support  plate  or  con- 
ductor, are  the  first  to  be  affected  and  lose  their  conductivity 
during  discharge,  the  more  remote  portions  then  take  a 
greater  and  greater  part  m  furnishing  the  discharge,  provided 
they  are  not  embedded  in  the  other  portion,  and  thus  in- 
sulated or  rendered  ineffective.  A  careful  consideration  of 
the  above  will  show  why  it  is  that  the  effective  electromotive 
force  of  a  badly  constructed  cell  will  fall  rapidly  during  dis- 
charge, while  that  of  a  well-constructed  cell,  with  all  of  its  ac- 
tive material  closely  associated  both  with  the  supporting  plate 
and  electrolyte,  will  hold  up  much  better. 

It  will  also  be  seen  to  be  essential  that  electric  conduction 
must  exist  between  the  active  material  and  the  plate,  and  that 
the  acid  must  easily  reach  the  active  material  during  dis- 
charge or  the  said  material  will  become  virtually  inactive 
through  no  fault  in  itself,  but  merely  of  its  environment 

The  gradually  falling  conductivity  of  the  active  material 
during  discharge  also  explains  the  fact  that  the  theoretical 
value  of  a  given  amount  of  peroxide,  or  of  spongy  lead,  is 
never  to  be  realized  in  any  cell,  for  a  considerable  portion  of 
it  only  acts  the  part  of  a  conducting  network,  so  to  speak, 
which  carries  current  to  and  from  those  portions  or  particles 
which  alone  are  acted  on.  When  the  active  material  is  in  the 
form  of  plugs  or  masses  of  considerable  size  it  is  necessary 
that  they  be  made  not  too  compact,  or  the  acid  of  the  elec- 
trolyte will  not  penetrate  the  blocks,  and  the  capacity  of  the 
cell  will  therefore  be  ven,-  limited.  The  capacity  of  a  cell 
may  be  broadly  stated  to  be  dependent  on  the  amount  of 
material  which  during  discharge  remains  open  to  the  action 
of  the  electrolyte,  as  well  as  in  good  conduction  to  the  sup- 
port plate. 

If  a  cell  be  discharged  below  a  certain  electromotive  force. 
it  is  liable  to  be  injured  by  excessive  loss  of  conductivity'  of 
the  active  material  due  to  the  conversion  of  too  large  a  pro- 
portion into  sulphate,  and  from  the  consequent  shrinking  or 
swelling  and  distortion  of  the  material,  which  may  cause  it  to 
drop  away. 

The  recharging  of  such  an  exhausted  cell  may  be  either 
impossible,  ownng  to  the  low  state  of  conductivity'  of  the  lead 
compounds,  or  to  the  actual  rupture  of  contact  with 
the  support  plates  due  to  swelling  or  shrinking,  or  the  charg- 
ing may  require  to  be  carried  on  very  slowly  and  through  a 
long  time  to  recover  the  cell  as  much  as  possible. 
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Hence,  a  battery  should  never  be  overdischarged,  nor 
be  allowed  to  rest  lor  a  long  time  in  a  discliarged  condiuon. 

The  discharged  cell  is  in  a  weak  state,  and  should  be  re- 
covered as  soon  as  practicable  by  recharging,  for  although 
a  discharged  cell  left  on  open  circuit  may  be  assumed  to  re- 
main as  It  was  when  the  discharge  stopped,  it  in  reality  is 
the  scat  of  slow  reactions  which  are  in  the  nature  of  those 
occurring  during  discharge. 

The  fact  that  the  active  material  during  normal  discharge 
does  not  become  wholly  converted  into  sulphate  of  lead,  but 
retains  conductivity  conferred  upon  it  by  the  presence  of 
peroxide  on  tlie  one  hand  and  spongy  lead  on  the  other, 
makes  it  possible  to  again  charge  the  cell  by  passing  current 
in  tlie  opposite  direction,  which  current  thus  reaches  each 
part  of  the  active  material,  decomposes  the  lead  sulphate  on 
botli  plates,  oxidizing  the  lead  compound  to  peroxide  on  one 
and  reducing  the  compound  to  metallic  lead  on  the  other, 
restoring  the  conditions  before  discharge. 

Evidently,  however,  this  restoration,  to  be  economical, 
must  be  effected  at  not  too  high  a  rate  of  current.  Too  high 
a  charging  rate  will  be  uneconomical  for  two  reasons,  l  ne 
electrical  resistance  of  the  lluid  and  the  plates  is  highest  after 
discharge,  and  too  large  a  current  in  overcoming  such  re- 
sistance converts  the  electrical  energy  into  heat,  and  may 
cause  copious  evolution  of  gas  long  before  the  cell  has  re- 
ceived its  charge.  Even  as  much  as  forty  to  fifty  per  cent, 
of  the  energ)-  of  the  charging  current  could  be  wasted  in  the 
case  of  such  cells  as  have  a  comparatively  high  internal  resist- 
ance by  employing  too  rapid  a  rate  in  charging.  The  most 
economical  rate  of  charging,  so  far  as  the  cell  itself  is  con- 
cerned, is  a  very  low  rate.  So  in  discharge  the  most  eco- 
nomical rate  is  a  low  rate.  A  very  high  rate  of  discharge, 
while  liable  to  injure  the  cell  by  disintegration,  is  objection- 
able also  from  tiie  standpoint  of  economy,  as  the  efficiency 
of  the  discharge  may  then  be  very  small. 

The  curious  fact  of  the  recover)-,  on  standing  after  partial 
discharge,  of  nearly  the  full  electromotive  force  is  easily  ex- 
plained when  one  considers  that  the  contact  of  the  acid  is 
recjuisitc  to  discharge.  During  a  fair  rate  of  discharge  there 
will  be  some  parts  of  the  active  material  which  are  not  so 
freely  reached  by  the  acid  as  to  be  so  fully  discharged  as 
others.  They  will  then  only  exhaust  the  acid  already  soaked 
into  their  pores,  and  stop  discharging  when  this  acid  is  ex- 
hausted, though  the  material  itself  remains  highly  active.  On 
standing,  by  osmosis,  new  acid  diffuses  into  contact  with 
.such  material  and  confers,  of  course,  renewed  activity  for  a 
short  discharge,  or  one  made  at  low  rate.  This  recovery  ac- 
tion may  be  repeated  a  number  of  limes  before  the  cell  fails. 

From  this  it  may  be  seen  also  that  a  small  current  rate,  in 
discharging,  will  be  kept  uj)  fcjr  a  much  loiigcr  proportionate 
time  than  a  large  rate,  for  the  reason  that  more  of  the  active 
material  is  used  in  the  former  case,  while,  of  course,  in  addi- 
tion the  electromotive  force  at  the  cell  terminals  is  always 
higher  with  the  smaller  rate  of  discharge. 

(Jf  the  various  forms  of  battery  tested  by  us,  we  found  thai 
nt)ne  of  such  types  as  departed  from  the  lead  to  lead  per 
oxide  in  sulphuric  acid  type  gave  results  in  any  respect  su- 
perior to  the  latter;  and,  in  fact,  our  experience  has  taught 
that  the  best  forms  of  the  latter  do  not  differ  among  them- 
selves very  nnich  in  their  merits,  notwithstanding  variations 
in  mclhods  of  preparation. 

The  user  is,  of  course,  more  interested  in  the  working  oi 
the  cell  than  in  the  various  details  of  the  manufacture.  In 
general,  the  I'.rush  type,  with  lead  compounds  applied  to  con- 
dnctiiig  grids  or  supports,  has  been  found  bettor  than  the 
riantc  types,  in  which  the  lead  compounds  have  been  formed 
by  a  more  or  loss  tedious  process  of  disintegration  from  the 
plate  itself. 

Neither  can  it  be  said  of  any  particular  make  or  form  of 
batten.'  or  plate  t!iat  it  is  best  for  all  conditions  of  use.     High 


capacity  for  a  small  weight  seems  to  be  inconsistent  with 
gieat  durabihty.  High  cnarging  and  discharging  rates  are 
mconsistent  with  great  economy;  and  so  it  goes,  tne  special 
feature  demanded  must  determine  tiie  type  oi  ceil  to  be  used. 

1  he  greatest  disad\ai:iage  met  in  tiie  use  oi  storage  bat- 
teries is  tlie  fact  tliat  the  cells  require  watching  or  constant 
inspection  to  detect  any  incipient  weakness  or  short  circuit 
uidicated  by  the  voltage  oi  tiie  cell  bemg  too  low. 

In  such  case,  it  is  essential  that  the  cause  of  the  difficulty 
be  at  once  found  and  removed  and  the  cell  be  careiuiiy 
brought  to  a  condition  of  full  charge.  A  cell  tiiat  has  be- 
come short  circuited  and  has  remained  so  for  some  time  is 
either  ruined  or  can  only  be  restored  by  careful  cliarging  at 
a  low  rate  continued  for  a  long  time. 

It  is  well  to  have  the  connections  of  a  series  of  cells  made 
so  that  any  faulty  cell  can  easily  be  disconnected,  and,  if  need 
be,  icmoved  from  the  set  Where  the  terminals  are  soldered 
ctr  melted  together,  this  is  not  easy,  but  if  the  cells  could  be 
relied  upon  to  give  no  trouble,  it  undoubtedly  would  be  the 
best  way  to  make  the  connections. 

If  the  connections  be  made  by  the  use  of  copper  or  brass 
bcjlts  binding  the  lugs  or  clamping  them,  trouble  is  frequent 
on  account  of  the  corrosion  of  the  metal  of  the  clamps  by  the 
acid  spray  and  by  the  creeping  of  the  acid  to  tlie  joint.  Sil- 
ver plating  the  brass  or  copper  pieces  is  a  great  assistance 
in  avoidmg  corrosion,  and,  in  fact,  instruments  having  ex- 
posed baser  metal  should  have  the  metal  surfaces  silver  plated 
or  gilded  if  they  are  to  be  used  near  storage  batteries  under- 
g(/ing  charge. 

A  good  way  of  making  connections  of  the  lugs  of  the  cells 

is   to   employ  a  bolt  of  silver  plated 
brass  with  a  cap  nut,  both  bolt  and 
nut  being  covered  all  over,  except  tlie 
thread,  witli  hard  rubber,  as  also  tlie 
faces  of  nut  and  bolt  which  bear  on 
the  lead  lugs.     In  making  a  joint  with 
this    connector    the    tiiread    is    to    be 
covered  with  a  grease  or  oil,  such  as 
vaseline,  and  the  cleaned  surfaces  of 
where    they     meet    may     be    likewise    coated     be- 
screwing     the     parts     together    as     in     tlie    figure, 
oil    or  vaseline    is    efleciive    in    keeping    the    acid 
of     the     joint,     and     the     joint     may     be     broken 
any     time     and     renewed     with     equal     ease.       Witli 

or  replacement  of  a 
\  stitch  in  time  saves 
nine "  is  a  saying  which  will  apply  forcibly  in  storage 
batter)'  work,  and  it  is  safe  to  say  that  if  the  attention  given 
to  them  is  based  on  such  a  principle,  there  are  several  forms 
of  storage  battery  which,  for  stationary  use,  will  cost  but 
little  for  maintenance  if  the  service  required  of  them  be  well 
uithin  the  limits  of  capacity  and  rates  of  charge  and  dis- 
charge set  for  them. 

\\  hether  or  not  they  can  be  employed  in  any  given  case  m 
ci'nnection  with  station  work  with  continuous  currents  is  a 
(|Ucstion  which  cannot  be  answered  generally.  The  particu- 
lar conditions  of  use  would  need  to  be  carefully  considered 
and  estimates  of  cost  of  working  with  and  without  storage 
made,  so  as  to  determine  the  relative  economy  of  each  plan 
before  deciding  on  the  introduction  or  non-introduction  of 
the  storage  plan  in  an  installation.  Each  case  is  a  problem 
by  itself  and  should  be  sclved  as  such.  Eor  traction  work, 
such  as  furnishing  current  for  electric  cars,  the  experience 
hitherto  has  not  been  in  favor  of  storage  batteries,  cither 
from  the  standpoint  of  economy  or  technical  adaptability. 
This  has  been  the  case  even  under  favorable  conditions  of 
grades,  etc.,  and  it  is  therefore  hardly  to  be  expected  that 
under  the  harsh  conditions  imposed  in  most  of  the  street 
rail\\-ay  ser\ice  the  storage  battery  car  could  compete  with 
the  system  of  direct  supply  of  current 
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cell    is    easily    accomplished. 
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Who  Invented  the   Rotary   Field   Motor  and   Biphase  System 
of    Power    Distribution? 


BY    LIEUT.     F.     JARVIS    PArfEN. 

HE  above  question  may  seem  like  heresy 
now  that  six  years  have  passed  since  the 
rotary  field  motor  was  brought  to  the 
attention  of  the  electrical  public. 
Though  it  was  then  received  with  un- 
disguised admiration,  and  practical  ma- 
chines were  exhibited  in  operation  at 
the  time,  still  this  admiration  was  not 
unmixed  with  wonder  as  to  whether  the  thing  was  really  any 
good  or  not. 

For  a  long  time  there  existed  general  apprehension  that 
this  unique  conception  might  be  simply  a  beautiful  theory 
without  a  practical  side  to  it.  At  that  time  also  electrical 
engineers  were  struggling  with  the  difficulties  of  direct-cur- 
rent machines  and  earnestly  wishing  that  a  motor  could  be 
found  without  a  troublesome  conmiutator  and  brushes. 

When,  however,  this  much-desired  result  was  shown,  they 
did  not  quite  like  it,  after  all;  it  did  not  look  quite  right, 
somehow,  and  that  sort  of  skepticism  and  doubt  arose  that 
ever  attends  the  announcement  of  anything  unexpectedly 
novel;  it  is  the  old  story  of  the  world's  inventions.  In  this 
country  the  invention  was  almost  forgotten  for  a  few  years, 
until  it  again  blossomed  out  in  Europe,  dressed  in  a  more 
finished  form.  Then  the  skeptics  began  to  realize  that  this 
invention  had  come  to  stay,  and  had  some  work  to  do  in  the 
world.  Then  discussions  arose  as  to  who  invented  it  that 
have  not  yet  been  settled  to  the  satisfaction  of  all  concerned, 
and  many  inventors  began  to  improve  and  change  it,  calling 
the  change  or  improvements  independent  inventions  having 
no  relation  to  the  broad  conception  before  announced. 

That  is  the  way  with  most  good  things  the  world  wants 
done  and  offers  a  prize  for.  The  inventor  presents  his  solu- 
tion and  the  world  says:  "We  cannot  quite  believe  you 
now.  That  is  ingenious,  very,  but  it  isn't  quite  the  thing 
we  want." 

Then  the  time  comes  when  it  is  foimd  to  be  the  thinfr,  and 
it  is  accented  bv  sheer  force  of  merit,  and  the  world  then 
says:     "Yes,  it  is  a  good  thins:,  after  all;  but  it's  old.     Smith 


FIG.    1.— DEPREZ    ROTARY    FIELD    MOTOR. 

made  it  years  before  he  died,  and  it  belongs  to  us  now  if  it 
belongs  to  anybody." 

The  plausible  claims  to  the  invention  of  the  rotar\- 
field  motor,  whether  actually  asserted  by  the  inventors  or 
not,  are  historically  interesting.  Let  us  examine  a  few  of 
them  and  see  what  they  amount  to.     The  first  mention  of  a 


rotary  field  in  the  records  to  which  I  have  access  is  found  in 
the  "  Philosophical  Magazine  "  for  October,  1879,  where  Mr. 
Walter  Baily  in  a  short  article  shows  how  to  obtain  a  rotat- 
ing field  effect  by  shifting  a  battery  current  by  means  of  a 
commutator  to  different  pairs  of  magnet  poles  in  rotation. 
These  magnets,  acting  upon  a  copper  disc,  the  surface  of 
which  is  in  close  proximity  to  the  poles  of  the  magnets, 
caused  it  to  revolve.  We  have  here  an  instance  of  a  shift- 
ing field  and  very  crude  form  of  a  rotar}'  field  motor. 

The  first  thing  shown,  however,  that  I  can  construe  as  the 
equivalent  of  the  rotary  field  motor,  as  shown  in  its  simplest 
ff)rm  by  Mr.  Tesla  in  1888,  is  a  ver}-  interesting  device  pro- 
duced by   Marcel    Deprez   and   operated   by   him   in    1880. 

/..  perspective  view  of  this  apparatus  is  shown  in  Fig.  i. 
It  is  called  a  synchronous  motor,  and  is  described  in  "La 
Lumiere  Electrique"  of  that  time  simply  as  a  machine  for 
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FIG.  2.— DIAGRAM  OF  DEPREZ  ROTARY  FIELD  MOTOR. 

effecting  the  synchronous  rotation  of  two  spindles  placed  at 
a  distance  from  each  other,  as  indicated  by  the  figure. 

The  wheel  K  of  one   machine  is  turned  by  hand,  or  other 
power,  and  drives  two  commutators,  A  and  B,  that  are  car 
ned  by  the  driven  spindle.     The  commutators  are  simpU  - 
two  part  current  reversers  and  the  two  segments  of  both  are 
connected  to  four  separate  contact  rings.       Direct  current 
from  a  battery,  or  like  source,  is  led  to  brush'is  that  bear 
on  the  commutator  segments,  while  four  other  brushes  that 
bear  on  the  rings  are  connected  to  leads  that  go  to  brushes 
bearing  on  four  rings  of  the  distant  motor.     To  each  pair  of 
these  motor  rings  are  connected  the  terminals  of  a  single 
coil   Siemens  armature,  the  two  being  fixed  at  right  angles 
to  each  other  on  the  spindle  of  the  motor  and  placed  in  a 
two-pole  field,  indicated  in  the  figure  by  the  permanent  mag- 
net iV^S".        Under  tnese  conditions  this  double  armature  of 
the  machine.^  moves  in  perfect  synchronism  with  the  com- 
mutator of  the  near-by  machine  K,  when  driven  forward  or 
backward  by  the  hand  or  otherwise. 

The  operation  of  this  device — the  driven  motor  of  which 
bears  so  striking  a  resemblance  to  a  tA\o-phase  rotar}'  field 
or  Tesla  machine — will  be  better  understood  by  reference  to 
the  diagram  of  operative  parts  shown  in  Fig.  2,  where,  for 
sake  of  comparison,  the  armature  of  the  driven  motor  is 
shown  as  a  ring  winding,  with  the  operative  circuits  con- 
nected to  the  extremities  of  two  diameters  at  right  angles  to 
each  otlier,  which  amounts,  in  fact,  to  the  same  thing  as  the 
other  arrangement.  A  and  B  are  the  two  commuta- 
tors and  four  rings  of  the  driving  machine;  they 
correspond  in  effect  to  the  two-phase  generator,  or 
source  of  supply,  in  such  a  system  of  power  dis- 
tribution. The  dividing  planes  of  the  commutator  seg- 
ments are  at  right  angles  to  each  other,  as  shown,  while  all 
the  brushes  are  on  the  same  line,  from  which  arrangement 
it  results  that  the  two  currents  in  the  circuits  A'  A' and  V  V 
are  interrupted  and  reversed  internnttently,  producing  the 
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two  reversed  currents  shown  in  Fig.  3,  where  the  heavy  Hne 
X  X  represents  the  current  in  one  of  the  motor  circuits, 
and  the  broken  line  V  i'is  the  current  in  the  other  dur- 
ing a  single  revolution  of  the  commutator  spindle.  These 
currents,  therefore,  when  referred  to  the  same  time  line  as 
in  Fig.  3,  appear  as  two  continuously  reversed,  or  alternat- 
ing, currents  in  quadrature  relation,  and  arc,  in  fact,  a  par- 
ticular case  of  such  currents  just  as  much  as  are  those  rep- 
resented by  the  two  sine  curves  similarly  superposed  in  Fig. 
5,  the  only  rliffcrence  being  that  the  latter  follow  a  law  of 
constant  change,  while  the  former  do  not  We  may,  therefore, 
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Kins.    3    AND    4.-CURRK.\'TS    IN    DEPREZ    ROT.VRY    FIELD 

MOTOR. 

Consider  Liic  motor  lu  tins  case  supplied  by  two-phase  re- 
versed currenlb  m  quadrature  willi  eacli  otlier. 

bo  far  the  resenibiauce  lu  a  rotary  tield  niolur  operated  b) 
lwo-plia>ed  aliernatmg  currents  is  cerlamiy  very  close,  but 
here  tlie  resemblance  ceases,  for,  upon  exammation,  we 
shall  lind  that  these  intermittently  reversed  currents  camiui 
produce  a  true  rotary  lield  eltcct  m  the  armature  circuits  ol 
the  motor,  as  would  two  alternating  currents  of  the  sine  or 
continuously  changing  form  under  the  same  circumstances. 

In  lig.  4  is  plotted  the  successive  effects  of  these  currents 
in  the  armature  R  as  they  successively  occur  during  the 
periods  I,  2,  3,  4,  Fig  3,  of  a  complete  revolution  of  the 
connnutators.  During  period  I  we  iiave  both  the  x  and  xj 
currents  positive  in  direction  and  equal  in  strength,  giving  a 
resultant  magnetization,  01,  lig.  4,  which  represents  the 
successive  magnetizations  of  the  armature  ring  R.  Then 
wc  have  y  positive  and  x  negative  and  both  e(iual  again, 
giving  the  resultant  02,  and  in  a  complete  revolution  we 
have  four  successive  polarities  in  as  many  ditferent  positions 
around  the  ring;  and  it  is  important  to  bear  in  mind  that 
each  polarity  in  turn  remains  fixed  in  direction  for  a  certain 
time,  when  it  ceases  and  the  next  begins  in  a  new  position 
a  quarter  turn  further  on,  and  there  is  no  movement  of  the 
polar  line  between  two  successive  positions.  In  other 
words,  the  jxtlarity  of  the  ring,  in  this  instance,  jumps  from 
one  (juadrant  of  tlic  ring  to  the  next  in  turn,  and  this  is  not 
a  true  rotary  field  cfTcct  like  that  produced  by  two  sine  cur- 
rents in  the  same  circuits,  for  such  currents  produce  a  polar- 
ity that  remains  constant  and  moves  uniformly  from  point 
to  point  around  the  ring,  as  in  Fig.  6.  The  latter  is  the  true 
rotar\-  field  cfTcct.  and  the  only  known  way  of  producing  it 


Fia.  B.— currp:nts  in  modern  rotary  field  motorj* 

was  fust  enunciatetl  by  Professor  Ferraris  in  1887  in  a 
description  of  what  he  termed  "cicctrodynamic  rotation." 
vheroin   h'^  cxplaincs  that  a  progressively  shifting  rotarj 


fie'd  is  produced  by  the  introduction  of  two  continuously 
chanicing  alternating  currents  into  two  coils  fixed  in  planes 
at  riglu  angles  to  each  other,  as  indicated  in  Fig.  7,  which 
shows  two  such  coils,  A  and  B,  in  vertical  planes  at  right 
angles  to  each  other,  with  a  cylinder  of  copper,  C,  free  to 
move  about  a  vertical  axis,  which  coincides  in  position  with 
the  line  of  intersection  of  the  planes  of  the  coils.  Two  con- 
tinuously varjing  alternating  currents  of  the  same  frequency. 
Fig.  5,  being  sent  through  each  of  the  coils  A  and  B,  the 
copper  cylinder  C  is  set  in  rotation  about  its  axis.  Each 
coil  by  itself  produces  an  oscillating  magnetic  field,  due  to 
its  own  reversing  current,  the  lines  of  force  of  which  are 
at  right  angles  to  the  face  of  the  coil,  and  the  two  coils 
acting  together  produce  a  resultant  field  that  turns  continu- 
ously around  the  vertical  axis  of  the  apparatus.  Note  that 
here  the  field  is  not  alternating  in  the  plane  of  one  coil  and 
then  in  the  other  at  right  angles  to  it,  as  in  the  Deprez 
machine,  but  is  moving  progressively  around  the  entire 
circle.  1  1    .    •    ' 

The  description  and  apparatus  were  elementary,  but  the 
enunciation  was  broad  and  fundamental  and  bears  the  true 
stamp  of  discovery.  The  principle  thus  stated  by  him  and 
given  to  the  w'orld  underlies  ever>^  practical  rotary-  field  mo- 
tor to-day. 

Following  closely  upon  the  enunciation  of  this  principle 
by  the  Italian  professor  came  Mr.  Tesla's  announcement  of 
his  invention  of  the  rotary  field  motor  in  May,  1888,  while 
during  the  winter  of  '87  and  '88  he  had  constructed  a  num- 
ber of  practical  machines,  and  he  was  certainly  the  first  to 
bring  an  application  of  the  true  rotar)'  field  principle  to 
])ractical  form. 

The  Deprez  machine  was  not  an  application  of  the  true 
rotar}-  field  effect,  while  Tesla's  first  machine  was,  and  his 
broadest  patent  claims  are  directed  to  this  effect 

Mr.  Tcsla  also  clearly  showed  at  the  same  time  the  tri- 
jiliasc  and  multiphase  rotary  field,  so  that  it  is  hard  to  see 
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how  any  vaiiation  depending  upon  the  use  of  three  or  more 
currents  can  be  claimed  by  later  inventors,  as  1  undersund 
It  has  been. 

\\  liile,  however,  Deprez  did  not  show  or  use  a  true  rotary 
field  and  did  not  show  a  practical  method  of  operating  mo- 
tors by  multiphase  currents,  because  the  metliod  he  de- 
scribed is  not  really  suited  to  a  system  of  power  transmis- 
sion, still  it  is  interesting  to  note  that  the  motor  he  showed 
is  in  ever)-  sense  a  rotary  field  machine,  having  all  the  es- 
sential elements  of  such  a  machine,  and  requires  only  to  be 
supplied  with  true  alternating  currents  in  quadrature  to  act 
as  such.  The  Deprez  motor  is  a  simple  form  of  Tesla  motor; 
the  system  of  distribution  is  diilerent  and  defective,  and  as 
this  is  the  only  difference  that  separates  the  two,  it  leads  us 
to  the  question,  "Who  first  used  multiphase  or  biphase  cur- 
rents?" 

Who  first  used  the  method  of  supply  that  would  have 
tnadc  the  Deprez  invcnti.^n  a  clcir  anticipation  of  the  Tesla 
invention  in  all  its  essential  features?     It  would  require  the 
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search  of  records  not  now  at  my  command  to  answer  this 
question  definitely,  but  it  was  certainly  not  Tesla,  and  ap- 
parently neither  Ferraris  nor  Deprcz,  for  I  find  mention  of 
biphase  currents  in  connection  with  arc  lighting  more  than 
twenty  years  ago.  The  Haselwander  dynamo,  a  triphase 
generator,  antedates  the  Ferraris  and  Tesla  inventions,  so  it 
may  be  assumed  that  Tesla  was  using  a  previously  known 
method  of  supply  in  1887  that  made  all  the  operative  dif- 
ference between  his  machine  and  the  Deprez  machine.  Thus, 
the  method  of  supply  which  would  have  made  a  true  rotary 
field  motor  of  the  Deprez  machine  was  a  well-known  one 
at  the  time,  and  had  such  a  system  of  distribution  been  ap- 
plied to  the  Deprez  machine,  it  would  have  constituted  a 
broad  and  complete  anticipation  of  both  the  Ferraris  dis- 
covery and  the  Tesla  invention. 

The  Tesla  motor  had  its  complete  parallel  in  the  electro- 
mechanical contrivance  of  Deprez;  it  only  needed  the  biphase 
currents  used  by  Jablochkofif  years  before.  The 
long  separation  of  these  two  elements,  both  known  and  both 
necessary  requisites  to  a  simple  and  useful  combination,  is 
a  pertinent  illustration  of  how  slow  invention  really  moves 
even  in  the  nineteenth  century.  There  were  years  during 
which  the  application  of  then  known  biphase  currents  to  a 
machine  of  the  Deprez  type,  also  well  known,  would  have 
brought  the  true  rotary  field  motor  to  public  notice. 

I  am  aware  that  it  is  almost  splitting  hairs  to  say  that  the 
system  of  supply  given  by  Deprez  to  his  machine  is  not  a 
true  biphase  system  of  distribution;  many  would  contend, 
and  perhaps  justly  so  that  it  is.  It  may  be  contended  that 
a  rotary  field  that  makes  four  jumps  in  a  revolution  and  might 
make  any  number  short  of  actual  infinity  is  just  as  much  a 
truei  rotary  field  as  one  that  actually  does  make  an  infinite 
number,  and' I  am  not  prepared  to  say  definitely  that  it  is 
not.  Then,  again,  if  the  currents  of  the  Deprez  apparatus 
are  rounded  ofif  by  self-induction,  we  would  then  have  a  true 
rotary  field  indeed. 

No  sooner,  however,  had  the  real  value  of  the  Tesla  ma- 
chine become  an  accepted  fact  than  it  was  turned  and 
changed  from  one  form  to  another,  all  involving  the  Fer- 
raris principle  applied  in  a  slightly  different  way,  and  being 
explained  upon  principles  of  induction  and  varying  mag- 
netic flux  gave  their  inventors  foundation  enough  to  claim 
the  rotar}  field  motor  as  their  own. 

In  view  of  the  fact,  however,  that  the  Deprez  motor,  open 
to  the  public,  has  all  the  essential  elements  of  a  rotary  field 
motor,  for  the  permanent  magnet  mav  well  represent  a 
closed-circuit  field  winding,  and  that  biphase  current  gener- 
ation and  distribution  are  not  broadly  patented,  are  not,  then, 
the  rotary  field  motor  and  biphase-current  power  distribu- 
tion also  open  to  the  public? 

Take,  for  instance,  the  Niagara  plant,  in  which  two  sep- 
arate alternating  currents  are  to  be  generated  in  quadrature 
relation  and  sent  to  consumers  on  two  independent  circuits 
for  use  singly  or  in  conjunction  vrith  each  other,  why  may 
not  a  motor  of  the  Deprez  type,  public  propertv  for  fourteen 
years,  be  connected  to  the  four  mains  without  infringement 
of  patent  rights?  Such  an  instance  would  be  a  true  rotarv 
field  motor  operated  by  a  biphase  system  of  power  distribu- 
tion. 

In  conclusion  it  would  seem  that  no  sinsfle  inventor  can 
claim  broadly  very  much  of  a  complete  svstem  of  power  dis- 
tribution by  means  of  biphase  alternating  currents  and  some 
form  of  rotarv  field  machine. 


Parallel   Running  of  Alternators. 


Not  an   Admirer  of  Mathematics. 


Galileo  is  reported  to  have  said  that  he  was  verv  glad  that 
he  devoted  only  two  vears  of  his  life  to  mathematics  and  the 
parently  neither  Ferrarisnor  Deprez,  for  I  find  mention  of 


i;V  CHAS.   I'KOIKLS    S'rF:iN.MLTZ. 

HE  practice  in  continuous-current  cir- 
cuits from  the  beginning  has  been  to 
run  all  the  generators  in  parallel  on 
the  same  bus  bars. 

The  same  has  been  done  abroad  in 
alternating-current  circuits.  For  in- 
stance, on  the  Continent  the  Ganz  & 
Co.  machines  are  running  in  parallel, 
or  in  synchronism. 

In  this  country  parallel  running  of 
alten  ators  has  not  f(jund  an  extensive  application,  and  fre- 
quently even  the  opinion  has  been  expressed  that  the  ma- 
chines built  in  this  country  are  not  suitable  for  parallel  work- 
ing. 

The  result  was  that  larger  alternating-current  stations 
have  been  built  with  a  very  elaborate  system  of  switchboards, 
crossovers,  etc.,  so  as  to  avoid  parallel  running,  and  the 
service,  as  a  result  hereof,  is  not  always  very  satisfacton.-. 

To  settle  this  question  of  parallel  running  of  alter- 
nators. I  made  an  exhaustive  investigation  of  the  subject, 
of  which  a  few  results  may  be  of  interest: 

First — We  may  discard  all  the  usual  theoretical  state- 
ments on  parallel  working  relating  to  the  effect  of  frequency, 
self-induction,  etc.,  as  wholly  disproved  by  experience. 

The  use  of  artificial  loads  and  sundry  such  relics  of 
past  ages  of  engineering,  to  assist  in  getting  machines  in 
step,  are  to-day  hardly  to  be  considered  seriously. 

With  regard  to  frequency,  I  investigated  experimentally 
the  parallel  working  of  alternators  of  a  frequency  as  high 
as  125  cvcles  and  of  a  frequency  as  low  as  .25  cycles  per 
second,  and  found  no  difference  whatever,  and  at  the  high 
frequency,  as  well  as  at  very  low  frequencies,  machines 
properly  designed  for  these  frequencies  work  perfectly  in 
synchronism. 

The  self-induction  of  machines  within  the  limits  met  in 
well-designed  alternators  has  nothing  to  do  with  the  suc- 
cess of  synchronous  rimning,  and  I  had  three  phasers  of 
ver\'  low  armature  self-induction  running  in  parallel  with 
each  other  and  ironclad  single  phasers  of  high  armature 
self-induction. 

The  theoretical  conclusion  that  the  condition  of  best 
synchronous  running  is  a  lag  of  45  degrees  in  the  alternating- 
current  circuit,  is,  as  probably  generally  known  now.  based 
on  an  error  in  its  premises;  that  is,  on  a  mistake  of  the  ex- 
ternal circuit  for  the  cross-circuit  between  the  two  arma- 
tures. Corrected,  this  reasoning  would  mean  that  the  arma- 
ture inductance  shall  equal  the  armature  resistance  for  best 
synchronous  working.  This  condition  is  impracticable  in 
commercial  alternators,  and  would,  if  fulfilled,  r?ther  give 
the  condition  of  a  very  unsuccessful  parallel  working. 

As  known.  Mordey  succeeded  in  nmning  a  1,000-volt 
alternator  in  parallel  \rith  a  2.000-volt  alternator.  To  show- 
how  far  equality  of  potential  of  machines  is  necessary-  for 
l-)arallel  running,  T  made,  amoiigst  others,  the  follovring 
experiments: 

Two  60-kw.  ironclad  high-frequency  alternators.  General 
Electric  Company's  standard  machines,  were  driven  at  their 
rormal  sneed,  corresponding  to  T25  cycles  per  second.  The 
fields  of  these  machines  were  excited  so  a?  to  give  t.ooc 
volts  at  the  terminals  of  each  machine,  and  then  \rithout  anv 
further  precautions  both  alternators  were  thro^^•n  in  parallel, 
directlv  dropped  into  step  and  ran  in  synchronism  wth  an 
interchange  of  current  between  both  machines  of  4  am- 
peres nnlv. 

Then  the  experiment  ^^'as  repeated,  but  the  voltage  of 
one  machine  brought  to  t.too  and  that  of  the  other  to  900, 
so  as  tc  hf  re  a  difference  of  200  volts  between  the  poten- 
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tials  of  the  machines,  and  then  the  machines  thrown  in  par- 
allel. 

'Ihc  cross-current  was  slightly  increased  to  6.5  amperes, 
but  the  machines  ran  in  parallel  just  the  same.  In  this 
way  gradually,  in  each  following  test,  the  voltage  of  one 
machine  was  increased  and  that  of  the  other  reduced  by  100 
volts,  until  at  last  the  one  machine  was  excited  up  to 
2,fXXJ  v«jlts,  the  other  was  left  entirely  unexcited  at  o  volts, 
and  both  machines  thrcjwn  in  i>arallel,  with  a  difYerence  of 
potential  of  2,coo  volts.  Still  the  machines  ran  in  j^ar- 
ailel,  in  this  case  with  a  considerable  cross-current,  how- 
ever. 

In  the  attiiclied  table  and  <liagram  the  behavicjr  of  the  two 
machines  is  shf>wn  when  thrown  in  synchnjnism  at  the  va- 
rious potentials.  .As  abscissae  are  given  the  differences  be- 
tween the  potentials  of  the  machines  before  throwing  them 
in  parallelism.  The  inclined  lines  I.  and  II.  are  the  volt- 
ages of  the  machines  before  thrown  in  parallel;  the  line 
III.  is  the  voltage  at  the  common  terminals  of  the  machines 
after  synchrf>nizing.  As  seen,  up  to  about  1,000  volts  dif- 
ference of  potential  l)et\\een  the  machines,  the  resultant  volt- 
age is  the  average  between  the  individual  voltages  of  the 
machines.  .At  a  greater  difference  of  potential  the  result- 
ant voltage  is  somewhat  higher,  due  to  the  approach  of  satu- 
ration in  the  first  machine. 

SYNCHUONOUS      Rl'NNIXrJ      OK      TWO      HIGH-FREQUENCY 

IRONCLAD    ALTERNATORS. 

60   Kw.  125   Cycles. 
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When  the  excitation  of  the  second  machine  is  brought 
down  below  loo  volts,  while  that  of  the  other  approaches 
2.000  volts,  the  resultant  voltage  l)egins  to  get  unstable  and 
fluctuates  .tbout  ±  70  volts:  that  is.  the  limit  of  .•synchro- 
nizing power  of  the  machines  was  approached,  and  the  ma 
chines  alternately  tend  to  drop  out  of  step,  and  are  brought 
back   into  synchronism  again. 

The  curve  1\'.  gives  the  cross-current  flowing  between  the 
machines.  .Since  52  amperes  is  the  full-load  current,  the 
interchan.ue  of  currents  between  the  machines  reaches  the 
full  load  value  at  a  difTercncc  of  potential  of  abotjt  1.650  volts 
between  the  two  machines. 

This  cross-current  is  obviously  essentially  a  wattless  cur- 
rent. To  deterniinc  the  momentar>-  rush  of  current  in  the 
moment  of  throwing  the  machines  in  synchronism,  a  phase 
lamn   was  connected   in   and 

I'irst  — The  svchroniring  switch  closed  at  the  moment 
when  tlic  machines  were  in  phase  with  each  other. 

In  this  case  the  momentary  throw  of  current  wa^  from 
0.5  to  6  amperes  in  excess  of  the  station.irv  cross-current, 
.according  to  the  care  of  adjusting  for  equalit>'  of  pl>Qsc.  or. 


in  other  words,  by  adjusting  the  machines  to  an  equaUty 
of  phase  when  throwi:ig  them  in  parallel,  an  instantaneous 
rush  of  current  is  entirely  avoided. 

.^econd — The  synchronizing  switch  was  closed  at  the  mo- 
ment when  both  machines  were  just  in  opposition  with  each 
other,  so  as  to  short-circuit  one  of  the  machines  by  the  other ; 
then  an  instantaneous  rush  of  current  passed  through  the 
machines,  which,  however,  subsided  in  a  small  fraction  of 
a  second,  and  the  machine  settled  down  into  step. 

The  conclusions  drawn  from  these  and  other  tests  are  in 
complete  agreement  with  the  theory  that  with  properly  de- 
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OIFFERESCE  OF  VOLTAGE  OF  UACHINES  BEFORE  COStsECTINC  lo  PARALLEL 

PARALLEL  WORKING  OF  TWO  ALTERNAIXJRS  AT  DIFFER- 
ENT   VOLTAGES. 

signed  alternators,  paiallel  running  is  perfectly  successful, 
even  under  ver)'  extreme  conditions  of  load  and  excitation, 
and  no  special  or  careful  adjustment  is  required  to  throw 
two  alternators  which  run  at  the  same  frequency  into  par- 
allelism. 


••Electricians    in     Hnjcland    Have    Hvcrything     to    Learn    from 

America." 
.Mr.  Preece,  who  was  credited  with  having  made  the  re- 
mark that  "  electricians  in  England  had  nothing  to  learn 
from  America,"  refers  to  that  supposed  remark  in  the  follow- 
ing terms  in  the  conclusion  of  his  recent  interesting  paper  on 
his  trip  to  the  Ignited  States:  "  Inter\iewing  is  a  feature  of 
American  journalism  that,  thank  goodness,  has  not  taken 
root  here.  I  was  surprised  to  read  of  interviews  with  my- 
self, extending  to  two  or  thn."e  columns,  that  resulted  from 
the  passage  of  a  few  compliments;  but  I  was  more  sur- 
prised to  find  that  statements  supposed  to  have  been  made 
l)y  me  to  an  interviewer  were  taken  »;j  srrirux.  One  irate 
functionar)-  compared  an  official  statement  of  our  postmaster 
general  with  a  mythical  statement  made  by  me  and  trium- 
phantly pointed  out  such  a  glaring  contradiction  as  a  com- 
l>lete  refutation  "^f  my  fallacies.  I  even  read  that  we  elec- 
tricians in  England  had  nothing  to  learn  from  .\merica.  I 
have  no  recollectic^n  of  ever  having  made  any  remark  which 
c«iuld  by  any  sliorthand  blundering  have  been  construed  into 
such  an  absurdity:  but  if  I  had  «lone  so,  it  would  more  likely 
have  been  one  where  '  nothing '  was  a  telegraphic  error  for 
■  even  thitig.'  T  cannot  too  gratefully  «peak  of  the  attention 
an<l  kinclness  I  received  from  every  one.  and  I  certainly  feel 
that  T  have  personally  profited  from  my  \nsit  ver>-  much  in- 
deed. \  visit  to  the  United  States  is  something  like  charg- 
ing an  accumulator.  It  stores  the  visitor  with  energ) 
When  I  am  disch.nrged  and  mv  adverse  criticisms  are  for- 
gotten. I  shall  probably  crcrss  the  .\t4afltic  agmn." 
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The  Loss  of    Light  from  the  Use  of  Globes  with  Arc  Lamps. 

BY  GEORGE  D.  SHEPARDSON. 

O  the  investigator,  whether  he  be  a 
student  in  the  laboratory  search- 
ing for  new  truths,  or  whether  he 
be  in  charge  of  a  central  station  or 
isolated  plant,  arc  lighting  pre- 
sents many  interesting  problems. 
A  renewal  of  interest  in  this  im- 
portant subject  seems  to  have  been 
arising  during  the  past  two  or 
three  years.  The  choice  of 
dynamos,  lamp  mechanism,  the 
size,  shape  and  quality  of  carbons  have  been  receiv- 
ing a  considerable  amount  of  attention.  Some  thought 
also  seems  to  have  been  given  to  the  subject  of  globes.  The 
importance  of  keeping  these  clean  has  long  been  recognized, 
but  comparatively  little  attention  seems  to  have  been  paid  to 
the  relative  efiticiency  and  desirability  of  different  kinds. 

Believing  the  subject  of  arc  lamp  globes  to  be  a  fruitful 
field  for  investigation,  Messrs.  J.  D.  Guthrie  and  F.  E.  Reid- 
head,  two  of  the  seniors  in  the  department  of  electrical  engi- 
neering in  the  University  of  Minnesota,  arranged  a  photom- 
eter for  measuring  the  intensity  and  distribution  of  the 
light  from  an  arc  lamp  with  various  globes  and  without  any 
globe.  In  order  to  measure  the  light  at  different  angles 
above  and  belov/  the  horizontal  plane,  the  lamp  was  sus- 
pended from  the  end  of  a  frame  which  could  be  rotated  about 
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an  axis  parallel  to  the  photometer  bar.  A  rotating  mirror 
was  placed  on  the  photometer  bar  in  such  a  position  that  by 
adjusting  the  mirror  and  the  arm  that  carried  the  lamp  the 
light  in  any  direction  from  the  arc  would  be  reflected  along 
the  photometer  bar,  where  it  could  be  measured  by  a  Bunsen 
photometer.  The  principal  point  of  difference  between  this 
device  and  that  usually  found  in  laboratories  for  similar  pur- 
poses is  that  the  adjustable  mirror  was  about  i6  inches  in 
diameter.     The  reason  for  having  so  large  a  mirror  was  that 


the  photometer  might  measure  the  light  radiated  from  all 
parts  of  the  globe  and  not  merely  that  from  the  arc.  A  i6- 
c.  p.  50-volt  lamp  was  used  as  a  standard,  having  been  pre- 
viously calibrated  with  great  care.  The  Bunsen  disc,  with 
grease  spot,  gave  fairly  satisfactory  readings  of  candle  power 
after  some  practice.  The  arc  lamp  used  was  the  Thomson- 
Houston  ribbon  feed  type,  adjusted  to  keep  the  potential  as 
constant  as  possible.  Current  was  supplied  by  a  Thomson- 
Houston  arc  machine,  regulated  for  6.85  amperes.  The 
standard  incandescent  lamp  was  shunted  around  a  wire  re- 


EUc.World 

CANDLE  POWER  CURVE  W^ITH  CLEAR  GLASS  GLOBE. 

sistance  in  series  with  the  arc  lamp.  This  was  found  to  give 
a  very  steady  and  satisfactory  light.  The  potential  around 
the  arc  lamp  and  the  incandescent  was  measured  by  means  of 
a  standard  voltmeter  and  a  double-throw  switch.  The  cur- 
rent was  measured  by  an  ammeter  previously  calibrated. 

The  photometer  was  arranged  so  that  the  standard  lamp 
might  be  moved  in  order  to  keep  the  car  at  a  sensitive  posi- 
tion on  the  bar.  For  some  readings  it  was  necessary  to  use 
the  original  standard  of  one  candle  power.  Reflection  from 
the  floor  and  walls  was  prevented  by  placing  between  the 
arc  lamp  and  the  car  a  large  screen,  through  which  a  hole 
about  one  foot  in  diameter  allowed  the  direct  light  to  pass 
while  cutting  ofif  all  extraneous  light.  The  plentiful  use  of 
dull  black  tailor's  pattern  paper  reduced  the  stray  light  to  a 
minimum. 

Having  taken  these  precautions,  the  light  from  the  arc 
was  measured  in  diuerent  directions, 

(a)  with  no  globe, 

(6)  with  a  clear  glass  globe, 

(c)  with  a  ground  glass  globe, 

(d)  with  an  opal,  or  white,  globe. 

The  average  of  ten  readings  of  candle  power  for  each  posi- 
tion is  given  in  the  following  table  of  results: 

. Candle  Power. . 

Direction.  Bare  arc.  Clearglass.  Ground  glasf.  Opal  glass. 

90°  below o  17  45  loq 

75°  below 126  q  90  104 

60"  below 262  22  141  128 

45' below 641  31?  286  141 

30"  below 681  580  314  130 

i5°below 498  408  199  126 

Horizontal 153  132  115  154 

15°  abovft 120  t07  106  141 

30°  above 107  145  102  145 

45°  above joi  155  73  236 

60°  above ■ 37  S3  48  1 51 

75°  above 28  0  3;  8i 

Qo"  above 08  8  lo 

Mean  spherical  candle  power 3T0  23s  160  144 

Mean  hemisnherical  candle  power.  450  326  215  fi38' 

Average  voltage 53.6  50.1  49.0  49.4 

Per  cent,  stihprical  efficiency 100  53  23  ip 

Percent,  efficiencv  at  maximum 100  82  47  (33^   10 

These  figures  are  not  exactly  comparable,  because  the 
voltage  was  somewhat  different  for  some  cause  not  deter- 
mined. 
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For  obtaining  the  "  mean  spherical  candle  power,"  curves 
were  plotted,  showing  the  intensity  of  the  light  at  various 
angles.     The  area  of  each  curve  was  measured  by  a  plani- 
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CANDLK     POWER    CURVES     WITH     GROUND     GLASS    AND 

OPAL  GLOBES. 

meter  and  a  circle  of  equal  area  was  drawn.  The  radius  of 
this  circle  gives  the  value  of  the  candle  power  if  the  light 
were  equally  distributed  in  all  directions.  Since,  however, 
in  most  arc  lighting  the  downward  light  only  is  used,  or  prin- 
cipally so,  it  is  preferable  t(j  obtain  the  "  mean  hemispherical 
candle  power,"  or  the  equivalent  value  of  the  light,  if  equally 
distributed  in  all  directions  below  the  horizontal.  This  latter 
statement  would,  of  course,  be  modified  in  the  case  of  in- 
terior lighting,  especially  if  opal  globes  are  used,  or  if  the  arcs 
are  inverted  so  as  to  light  by  reflection  from  ceilings  and 
walls. 

The  amount  of  light  transmitted  by  the  flifTcrent  globes  is 


CANDLE    POWER    CURVES    ASSEMBLED. 

given  in  percentages  of  the  total  ajnount  given  by  the  bare 
arc.  The  globes  tested  were  obtained  from  the  local  lighting 
oi^mpany  through  the  courtesy  of  the  secretary-  and  mana- 
ger, Mr.  A.  M.  Robertson.  These  were  taken  from  stock 
(vithout  any  care  to  select  good  or  poor  ones. 

The  results  of  the  test  show  that  the  amount  of  light  ab- 
sorbed by  globes  is  no  inconsiderable  quantity.     It  is  ex- 


pected that  this  investigation  will  continue  in  order  to  deter- 
mine the  best  kinds  of  glass  to  use,  comparing  various  makes 
now  on  the  market,  and  other  problems.  Interesting  results 
are  to  be  expected  from  a  study  of  interior  illumination  by 
inverted  arcs  with  and  without  metallic  reflectors. 

The  above  is  to  be  considered  only  as  a  preUminar>-  re- 
port of  investigations  upon  an  interesting  and  somewhat 
complicated  problem. 

Boilers   for  Small   Central   Stations. 


BY  REGINALD  A.  FESSEKDEN. 

T  is  a  sufficiently  difficult  matter  to 
design  a  large  central  station  so  that 
it  shall  give  good  results  as  regards 
economy  in  nmning,  in  labor,  and 
as  regards  ease  of  extension. 
Smaller  stations,  however,  it  is  gen- 
erally admitted,  call  for  far  more 
exercise  of  ingenuit>'.  Though  the 
great  majority  of  those  qualified  to 
speak  on  the  subject  have  preferred 
to  retain  their  experience  for  them- 
selves, certain  facts  are  well  understood. 

Such  are,  for  instance,  the  necessity  of  choosing  machines 
liaving  an  efficiency  characteristic  shaped  with  regard  to  the 
work  to  be  done,  or  choosing  units  such  that  the  machines 
shall  always  be  working  nearly  at  full  load,  and  so  that  the 
reserve  of  power  may  be  as  small  a  percentage  of  the  total 
power  as  possible,  and  of  selecting  machines  capable  of 
standing  a  considerable  percentage  of  overload  without  im- 
due  heating,  so  that  the  different  combinations  of  units  may 
overlap  one  another. 

Tn  passing  the  writer  may  say  in  regard  to  the  second  sub- 
ject— the  choice  of  proper  units — that  the  plan  followed  in 
some  large  central  stations,  where  a  number  of  machines  are 
run  in  parallel,  of  using  units  in  geometric  ratio,  i.  e.,  of 
powers  in  the  ratio,  i,  2,  4,  8,  16.  etc..  does  not  appear  to  be 
the  best.  Tn  the  first  place  the  ratio  of  reser\'e  to  total 
power  mtist  be  too  cfreat,  and.  secondly,  too  many  spare 
parts  must  be  carried  in  stock.  A  better  method  wotild  ap- 
pear to  be  what  miirht  be  called  the  triple  unit  method  Ctised 
with  dvnamos  capable  of  standing  30  per  cent,  of  overload 
for  considerable  times).  Tn  this  system,  if  the  lowest  load 
were  one-<;ixteenth  of  the  maximtim,  the  units  used  fwith 
due  regard  to  maker's  standard  «;i7e0  wotild  be  in  the  ratio 
T  —  2  —  4  —  4  —  4.  The  next  addition  wonid  be  an  8  unit, 
then  tAvo  more  8s.  a  t6  and  so  on  tip,  the  final  plant  being 
T  —  2  —  4  —  4  —  4  —  8  —  8  —  8  —  t6  —  t6  —  t6  —  7.2. 
etc..  the  smaller  sires  beinf^.  of  cotir«:e.  di<;rnrded  as  the  size 
of  the  station  inrren<;ed.  Tt  i<;  believed  thnt  thi<:  <:v<;tem  <rive<! 
the  be<:t  combinntion<:  as  re£mrd<;  efficient  ninn'nc".  and  re- 
ntiire<:  lea<;t  percentntre  of  reserve  power,  or  of  extra  parts. 

With  recrard  to  the  boiler  plant,  however,  not  so  mucli 
has  been  written.  \V\fh  the  exception  of  the  plan  proposed 
bv  ATr.  T^nworfh.  and  which  hns  the  inronvenience  of  re- 
niiinno'  a  distribtitinr  boy  for  the  exhati<;t  ct(»nm.  and  r>ipe<; 
Iradinf^  from  it  to  hnlf  the  tttbes  of  the  boiler,  the  n-riter  Is 
ttot  r\\\-r{n^  of  anv  attemnK  to  prevent  waste  tn  tht«  direction. 
\\nint  the  amount  of  thi<;  NN-a^te  is  mav  be  «;ho\xTi  from  the 
foUowinc  firnires:  On  the  averarr.  a  boit(»r  will  ronfr>Jn. 
\vith  the  wntrr  ne.nr  the  lowest  mtt'^e.  from  fir  to  t ->o  nn'm/^c 
of  wnter  per  hor<:e  nower  of  mtinrr  f;xf  too  potind«  r»re^<;ttre) 
the  lower  amount  beJne  f^r  boilers  of  the  marine  type  and 
the  lareer  amount  for  water-tube  boilers. 

Tt  i<:  eniilv  calcu^atefl  thnt  on  clotiinc  do%\Ti  a  boilT  nnth 
fio  r>r>iind«:  of  \\-nfrr  per  mted  horcp  power  no  V«<:  th,nn  ^- 
h  n.  hours  are  left  in  it  in  the  heated  neater  ner  horcp  r.nwrr 
of  ratine,  so  that  for  a  Torvh.  p.  boiler  the  total  amonnt 
wasted  wotiM  be  500-h.  p.  hotirs, 
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If,  then,  we  start  up  a  loo-h.  p.  boiler  at  6  P.  M.  and  run 
it  till  9  P.  M.  at  its  full  rated  capacity,  we  leave  in  it  nearly 
twice  as  much  energy  as  it  has  supplied.  It  is  true  that  the 
water  may  have  been  supplied  from  a  feed-water  heater,  but 
ultimately  the  heat  comes  from  the  coal  pile,  and  is  wasted. 

The  most  obvious  means  of  lessening  the  waste  is  to  use 
a  boiler  having  less  water  capacity.  Unfortunately,  while 
this  is  all  right  where  the  load  is  constant,  as  on  board  ship, 
it  will  not  answer  with  an  electric  light  or  power  plant.  Here 
the  changes  of  load  are  so  sudden  that  the  steam  pressure 
would  fluctuate  so  much  as  to  render  the  use  of  such  a 
boiler  impracticable. 

This  is  upon  the  supposition  that  the  draught  of  the 
grates  is  due  to  a  tall  chimney.  Until  lately  this  was  the 
only  means,  if  we  except  forced  draughts  from  pressure  in 
the  stoke-hole.  Thanks  to  the  coking  arch  and  the  mechan- 
ical stoker,  it  is  now  possible  to  use  short  chimneys  with 
power-driven  exhaust  fans.  This  also  enables  us  to  use 
fuel  economizers.  It  would  therefore  seem  as  if,  under 
these  circumstances,  a  boiler  having  smaller  water  capacity 
might  be  used.  If  the  power  (electrical  or  steam)  used  to 
drive  the  exhaust  fan  were  worked  by  a  regulator,  so  as  to 
speed  up  instantaneously  upon  the  smallest  fall  in  pressure, 
it  is  possible  that  good  results  could  be  obtained.  With 
such  a  system,  and  the  use  of  a  fuel  economizer,  it  would  ap- 
pear, theoretically  at  least,  as  if  at  least  half  the  coal  might 
be  saved  in  the  running  of  small  central  stations. 

An  idea  of  the  type  of  boiler  meant  may  be  obtained  from 
the  following  description  of  a  boiler  used  by  Mr.  Maxim, 
which  the  writer  had  the  pleasure  of  seeing  in  the  former's 
workshop  in  Kent.  This  boiler,  it  may  be  remembered,  is 
the  one  by  means  of  which  Mr.  Maxim  solved  the  problem 
of  generating  power  for  aerial  navigation;  the  total  weight 
of  boiler,  engines,  condenser,  water  and  oil  supply,  casing 
and  supports  for  boilers  being  only  13  1-2  pounds  per  horse 
power,  and  i  h.  p.  being  able  to  lift  180  lbs. 

The  total  weight  of  the  boiler  tubes  is  only  i  pound  per 
horse  power.  Connecters,  supports,  etc.,  bring  the  total 
weight  per  horse  power  up  to  3  pounds.  This  shows  that  the 
amount  of  heat  necessary  to  heat  the  boiler  fittings  is  very 
small. 

The  important  point,  however,  in  connection  with  our 
present  subject  is  that  instead  of  using  100  pounds  of 
water  in  the  boiler  per  horse  power,  the  total  weight  of 
water  in  circulation  in  condenser,  boiler  and  connections  is 
less  than  i  pound  per  horse  power.  Such  a  boiler  can  be 
started  up  in  a  few  seconds,  and  on  stopping  the  loss  of  heat 
would  be  negligible,  less  than  i  per  cent,  of  that  of  present 
practice. 

Mr.  Maxim  has  never  made  any  secret  in  regard  to  the 
construction  of  this  wonderful  piece  of  apparatus,  and  has 
published  some  of  these  figures  in  his  papers  in  the  periodi- 
cals, but  the  following  particulars  have  not  been  given  be- 
fore, and  may  be  of  interest.  (A  general  idea  of  the  boiler 
may  be  got  from  the  cut  of  the  boilers  of  the  Speedy,  given 
in  the  "Scientific  American  Supplement,"  Dec.  16,  1893,  or 
in  the  London  "  Engineer."  The  principal  difference  be- 
tween Mr.  Maxim's  boiler  and  the  cut  is  the  replacement 
of  the  fire-box,  etc.,  by  a  gas  burner,  and  the  use  of  small 
copper  tubes,  instead  of  iron.)  No  walls  or  casings  are  used, 
the  only  protection  against  radiation  being  a  single  sheet  of 
asbestos  laid  over  the  outside  tubes.  The  efficiency  of  the 
water-tube  arrangement  is  so  remarkable  that  imder  full 
steam  the  varnish  on  the  smoke-stack  (if  it  can  be  called  so 
when  there  is  no  smoke)  is  not  even  charred.  To  make  a 
rough  estimate,  considering  the  small  size  of  the  boiler  for 
its  rated  capacity,  400  h.  p.,  the  efficiency  must  rise  at  least 
into  the  nineties. 

The  tubes  used  are  of  copper,  about  1-4  inch  diameter 
(all  Joints  brazed),  and  the  water  is  driven  through  them 


with  great  velocity,  and  flashed  into  steam  immediately  after 
passing  through  one  short  section  of  tubing.  The  fuel  used 
is  a  gas  from  light  petroleum. 

Now,  it  is  not  meant,  of  course,  that  such  a  boiler  should 
be  used  in  central  stations,  but  it  is  merely  given  as  an  ex- 
ample of  what  can  be  done  in  the  way  of  bo'ler  making. 
The  general  principles  for  an  economical  boiler  (not  a  boiler 
which  is  economical  when  run  for  a  long  time  and  steadily, 
•but  one  which  is  economical  under  such  conditions  as 
are  found  in  actual  electric  light  and  power  stations)  would 
seem  to  be  as  follows: 

1.  The  use  of  an  exhaust  fan  for  draught,  the  velocity  of 
th-^  fan  being  governed  by  a  regulator  working  through 
change  of  boiler  pressure. 

2.  The  use  of  small  water  tubes  in  conjunction  with 
forced  water  circulation. 

3.  The  use  of  a  substance  as  fuel  which  is  capable  of  com- 
bustion at  a  more  rapid  rate  than  coal  is  in  its  ordinary 
state.  It  is  quite  possible  that  coal  (which,  as  is  well  kno\vn, 
forms  an  explosive  mixture  with  air  when  in  the  form 
of  dust)  in  the  form  of  very  fine  powder  could  be  used  with 
an   atomizer  working  with   a   screw   feed. 

4.  The  arrangement  of  the  water  tubes  so  that  there  is 
no  necessity  for  brick  walls,  etc.,  the  only  material  heated 
outside  the  boiler  being  a  thin  heat-insulating  covering. 

Should  it  prove  possible  to  design  such  boilers,  there  is 
no  doubt  but  that  there  would  be  a  very  considerable  saving 
in  their  use  over  those  of  the  ordinar}^  form. 

Incidentally  it  may  be  mentioned  that  the  use  of  small 
tubes  and  the  recent  application  of  graphite  as  a  cylinder 
lubricant  would  permit  the  employment  of  much  higher 
pressures  than  have  hitherto  been  possible.  Mr.  Maxim's 
tubes  stand  500  pounds  pressure  per  square  inch  with  a 
large  factor  of  safety. 

A  boiler  resembling  the  one  described  above  has  re- 
cently been  employed  by  Mr.  Thomycroft  on  H.  M.  S. 
Speedy,  as  mentioned  above.  The  results  obtained  were 
very  satisfactory;  200  pounds  of  steam  were  generated  in  a 
600-h.  p.  boiler  in  25  minutes.  A  great  saving  in  weight  is 
reported  (about  20  tons  less  than  other  boilers  of  the  same  ca- 
pacity), due  largely  to  the  smaller  amount  of  water  carried 
in  the  boiler.  Forced  circulation  does  not  seem  to  have 
been  used,  the  fuel — coal — burning  comparatively  slowlv, 
even  with  forced  draught,  so  that  this  was  not  necessary-,  nor 
possible,  on  account  of  the  great  grate  area  necessan'. 


A   New  Monthly  Magazine. 


We  have  received  the  first  number  of  "Elektron,"  a  new- 
monthly  magazine  devoted  to  electricit}'  and  its  allied  inter- 
ests, and  welcome  the  new  addition  to  the  electi'cal  periodi- 
cal press.  The  number  contains  a  round  dozen  of  articles 
on  various  electrical  subjects,  besides  editorial  and  mis- 
cellaneous notes  and  a  list  of  patents  issued  during  the 
month  of  January,  the  size  of  page  being  that  of  the  t>-pical 
monthly  magazine.  Mr.  John  E.  Talbot  is  editor,  the  price 
of  subscription  is  $3  per  year  and  the  place  of  publication  is 
Boston. 


Government  Control  of  Electric    Lighting. 

In  refeiring  to  this  subject,  Mr.  Preece,  in  a  recent  address, 
remarked  as  follows:  "  It  is  all  very  well  in  the  pioneer  stage 
of  any  industry  to  let  private  enterprise  have  its  fuh  swing, 
but  when  an  industry  becomes  a  public  necessit\',  and  when 
the  interests  of  the  whole  community  are  at  stake,  govern- 
ment, as  the  custodians  of  the  public  weal,  must  step  in  and 
assume  the  control.  The  accidents  in  the  States  are  terrible 
in  their  number  and  fatality,  and  they  strike  the  obsen'ant 
Englishman  with  dismay.  The  value  of  life  there  seems  to 
be  very  much  below  par.** 
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Comparative     Value     of     Certain    Wiring     Plans     and     Some 

Wiring  Pointers. 


nV   K.  P  KOUEklh. 

HE  statement  is  frequently  made 
that  the  arrangement  of  wires, 
as  shown  in  Fig.  8,  gives  the 
same  potential  at  any  point  of 
the  loop  circuit,  and  that  there- 
fore it  is  the  best  arrangement, 
when  considered  from  the  stand- 
point of  the  lamp.  That  this  is 
not  a  fact  has,  however,  been 
shown,  and  that  it  is  only  true 
when  the  cross-section  of  the 
wire  is  made  proportional  to 
the  current  (as  in  I'ig.  g)  has  also  been  demon- 
strated, although  many  "experts"  arc  not.  acquainted  witli 
the  fact.  The  writer  has  argued  the  case  with  a  well-known 
and  really  first-class  "  expert,"  who,  as  an  installer  of  ap- 
paratus, is  one  of  the  best  in  the  country,  and  who  claimed 
and  still  claims  that  I'ig.  8  not  only  gives  perfect  distribu- 
tion at  any  load,  but  takes  the  least  possible  copper  for  a 
given  loss,  and  that  its  only  disadvantage  is  that  it  is  not 
convenient  to  test  out  same  in  case  of  trouble:  also  that  the 
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ing  y?  with  C,  but  the  increased  C  exists  and  the 
lamp  is  being  strained — the  latter  is  not  being  compensated. 

It  may  be  well  to  premise  the  working  out  of  the  ex- 
amples by  some  general  statements  which  contain  truths 
C'flen  lost  sight  of.  All  electjical  men  are  now  acquainted 
with  Thomson's  law  as  to  the  economical  size  of  conductors. 
Many  understand  how  to  use  it;  others,  from  lack  of  knowl- 
edge of  how  to  determine  the  variable  factors,  consider  it  as 
<'f  no  practical  bearing,  but  the  point  now  desired  to  eluci- 
date is  that  Thomson  s  law  is  based  on  the  /?  of  the  cir- 
cuit, being  based  on  the  energy  lost,  and  that  for  a  given 
weight  of  copper  the  energy  wasted  for  a  given  amount  used 
depends  upon  the  distribution  of  the  copper,  and  that  by 
knowledge  and  careful  planning  one  man  can  get  far  better 
results  as  to  distribution  and  loss  of  energ)'  than  another, 
who  either  does  not  know,  or  care,  or,  knowing,  will  not  take 
the  time.  Possibly  the  last  man  is  not  paid  sufficiently;  pos- 
sibly the  more  material  going  in  the  better  for  him;  possibly 
he  considers  it  unnecessary  labor,  because  it  will  never  be 
appreciated. 

Case  first:  The  least  amount  of  energy  is  wasted  (com- 
mercially speaking)  if  the  loss  of  potential  be  proportional  to 
the  lineal  feet  traveled. 

If,  in  Fig.  7.  we  have  four  conductors  of  lo  B.  &  S. 
(j  ohm  per  ^T.  feet)  leading  to  a  point  500  feet  distant  and 
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FIG.   1. 

"  theory  "  which  can  obtain  the  results  tabulated  below  is 
"off,"  or  the  writer  is.  As  the  "theory"  is  Ohm's  law,  the 
writer  suggested  that  the  only  error  possible  is  in  the  appli- 
cation. The  expert  stated  that  he  had  erected  a  system,  of 
the  character  shown  by  lig.  8,  and  used  two-thirds  the  cop- 
per reciuired  by  I*'ig.  6,  and  a  voltmeter  showe<I  that  his 
statement  was  correct,  and  he  did  not  care  for  any  figures;  he 
went  by  facts.  This  controversy  furnished  nnich  food  for 
thought,  and  could  easily  be  made  the  text  for  an  article:  it 
is  now  only  given,  trusting  that  it  will  excite  the  reader  to 
srflicient  interest  in  the  table  to  work  out  the  results,  and 
then,  if  he  is  a  believer  in  the  correctness  of  Ohm's  law.  he 
can  judge  Un  himself. 

The  method  used  for  the  calculation  is  the  "drop  of  pi. 
tcntial."  In  each  case  the  same  size  wire  is  considered  and. 
the  A'  and  C  flow  being  known,  the  drop  calculated. 
The  C  for  each  lamp  is  taken  as  constant,  which,  though 
not  cxactlv  correct,  is  suflicicntly  »o.  If  the  reader  prefer,  he 
can  consicicr  the  translating  devices,  not  as  lamps,  but  of  wire 
of  constant  R.  The  error,  when  lamps  arc  con.•^idcrcd.  is 
t(  ward  cotnpcnsation.  as  increased  potential  at  any  point 
increases  C  and  lamp  R  decreases,  but  increased  C 
cuts  down  potential.  This  must  not  be  confused  with  dis- 
tnlxition;  the  action  is  merely  partly  compensating  for  van- 


FIG.  2. 


10  amperes  flow,  and  we  connect  up,  as  showni  in  a,  6,  cand  d, 
we  find  that  the  drop  and  losses  arc  as  follows: 
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ICvidently  a  certain  total  number  of  pounds  of  copper  can 
be  used  to  better  advantage  in  a  than  in  6,  c  or  d,  and  it 
is  not  an  ecjuivalent  to  run  one  size  of  wire  a  certain  distance 
and  piece  out  with  another  size,  even  if  the  total  pounds  be 

the  same. 

For  the  sake  of  simjilifying  calculations.  No.  10  \N-ire,  and 
nuiltiples  thereof,  is  used  in  all  the  examples.  .Nnother  way 
would  be  to  consider  the  i?  per  millimetre  foot,  and  it  is  a 
simpler  method  for  those  who  are  used  to  using  the  same. 

.\nother  case:     Fig.  2,  a  and  h: 

«         ■Low  In  a-t  aid  s-*-  r— Total ..— * 

Ohmn.      r         •'  '•         >»  -•-  ^  ^  ^*-"* 
.w8           ? 
33*<          i                                  . 

Xote  that  although  the  drop  from  one  end  to  the  other 
is  the  satiie.  there  is  nevertheless  more  energy  wasted 
in  h  thaa  in  a.  but  also  note  that  if  incandescent  lamps  be 
the  translating  device  used.  h.  \wuld  be  better  than  a,  be- 
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cause  of  better  regulation.  This  does  not  affect  the  princi- 
ples as  to  the  least  amount  of  energy  lost,  but  shows  that 
there  may  be  more  than  one  j^rinciple  to  consider. 

It  is  generally  known  that  the  only  way  to  obtain  perfect 
regulation  is  to  maintain  constant  P.  D.  at  the  dynamo,  anfl 
to  run  a  separate  circuit  to  each  set  of  devices,  all  of  which 
must  be  "on"  or  "off"  (Fig.  3).  As  this  is  generally  im- 
practicable, an  effort  is  made  to  maintain  constant  P.  D.  as 
near  the  lamps  as  possible  (see  Fig.  4),  where  D  represents 
a  dynamo,  7?  a  resistance,  so  that  P.  D.  at  E  can  be  con- 
trolled; (it  may  be  controlled  in  other  ways);  ^  a  voltmeter 
to  indicate  P.  D.  at  F;  a  voltmeter,  A,  and  ammeter,  C, 
may  be  used,  and  the  P.  D.  at  F  kept  constant  by  knowing 
R  from  I)  to  F  and  using  Ohm's  law.  It  may,  however,  be 
impossible  to  bring  F  very  near  the  lamps,  or  the  plant  may 
be  an  isolated  one,  in  which  latter  case  compound  wound 
machines  are  often  depended  upon  for  keeping  the  P.  D.  at 
the  dynamo  proportional  to  the  current,  and  an  effort  be 
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FIGS.  3,  4,  5,  6,  7,  8  AND  9. 

made  (though  probably  it  is  not,  and  often  cannot  1)e  made) 
to  have  circuits  so  divided  as  to  all  change  load  in  about 
the  same  ratio.  Whether  there  be  a  constant  potential  point 
at  the  dynamo,  at  some  point  along  the  leading  wires  or  at 
some  lamp,  will  only  vary  the  conditions  and  results  ob- 
tained, but  the  general  deductions  obtained  from  considering 
the  following  castes  remain  true. 


Figs.  5,  6,  7,  8  and  9  show  different  m.ethods  of  wiring  for 
translating  devices  ABC.   Each  device  to  take  10  amperes. 

I-'irst — If  each  is  to  have  the  same  size  wire  throughout, 
consider  No.  10,  because  of  convenience,  and  use  two  wires 
for  a  conductor  in  Figs.  5.  6,  7  and  8,  and  in  Fig.  9  taper  off, 
as  shown,  making  cross-sections  proportional  to  C. 

If  potential  be  kept  constant  at  100  volts  at  B  and  full  load, 
ihcn 


D.  at  B.. 
D.  at  A.. 

5- 

100. 0 
105.0 

97-5 

120.0 

4,000.0 

6. 

100.0 

97-5 

97-5 

122.5 

5,000.0 

7- 
100.000 

99-375 

99-375 

12;. 000 

5,000.  oco 

8. 
100.00 
101.25 
101.25 
127.50 
5,000.00 

6 

9- 
100. 0 
100. 0 

D.  at  C. . 

D.  at  D.. 

Tutal  feet 

wire 

100. 0 
121. s 

,0CO.O 

If  potential  be  kept  constant  100  volts  at  B,  and  B  be  cut 
down  to  half  load,-^  be  fully  loaded  and  C  one-quarter 
loaded,  then 


p.  D.  at  B.... 
p.  1).  at  A.... 
P.  D.  at  C. ... 
P.  D.  at  IX... 


5- 

100.00 
101.87 

99-37 
110.62 


6. 

100.00 
97.50 

W-37 
113.12 


7- 

too. 00 

98.59 

100.47 

"4-53 


8. 
100.00 
100.31 
101.56 
"5-94 


9- 

100.00 

98-+» 

loi . 23 

III. 36 


If  potential  be  kept  as  before  at  B,  and  A  be  at  one-half 
load,  B  at  one-quarter  load  and  C  at  full  load,  then 


p.  D.  at  B. 
P.  D.  at  A. 
P.  D.  at  C. . 
P.  D.  at  D. 


3- 
100  00 
103.12 

97-50 

in. 87 


6. 
100.00 

98.7? 

97.50 
112. 12 


7- 

100.00 
99.84 
98.59 

"4-37 


8. 

100.00 

100.94 

99.69 

1 1 5 . 62 


9- 
100.00 
100.31 

98-44 
111.33 


Many  other  conditions  might  be  assumed,  such  as  main- 
taining the  P.  D.  at  D  constant,  and  that  necessary  for  full 
load,  which  (if  D  be  the  feeder  end)  is  often  done  in  central 
stations;  or  making  P.  D.  at  £>  proportional  to  C,  which  is 
the  case  when  using  an  over-compound  dynamo,  and  taking 
B  as  the  dynamo;  but  enough  has  been  stated  to  show  that 
No.  7  is  better  than  No.  8,  not  only  in  weight  of  copper  and 
energy  lost,  but  in  regulation  at  full  load,  and  for  most  varia- 
tions under  varying  loads. 


Economy  of  Incandescent  Lamps. 


BY   W.   STUART-SMTTH. 

Why  does  the  economy  of  incandescent  lamps  fall  so  rap- 
idly after  they  have  been  burning  a  few  hours? 

Every  electrician  has  asked  himself  and  others  this  ques- 
tion, and  a  vast  amount  of  time  has  been  spent  and  expense 
incurred  tr\ang  to  find  out.  The  result  is  that  ever}-  well- 
informed  electrician  will  answer  "that  the  filament  under- 
goes a  change  in  structure  that  seems  to  decrease  its  illumi- 
nating power."  The  resistance  of  the  filament  and  current 
taken  vary  but  little,  while  the  light-giving  powers  fall 
through  a  wide  range.  A  decrease  in  the  illuminating  power 
would  seem  to  indicate  a  decreased  temperature,  which,  with 
a  nearly  constant  current,  could  only  be  caused  by  an  increase 
in  the  specific  ''eat  produced  by  a  structural  change,  and 
this  explanation  is  the  generally  accepted  one.  It  is  the  pur- 
pose of  this  article  to  show  that  such  an  assumption  is  en- 
tirely unnecessar\%  and  that  a  very  simple  and  familiar  phe- 
nomenon is  suflficient  to  account  for  the  fall  of  efficiency. 

Referring  to  Lieutenant  Eyre's  article  on  incandescent 
lamp  economy  (The  Electrical  \Yor\d.  Jan.  13,  1894),  we  see 
there  three  sets  of  cur\-es  given,  and  first  it  is  seen  that  all 
three  sets  of  curv^es  rise  rapidly  for  periods  var^'ing  from  40 
to  100  hours,  depending  upon  the  original  candle  power  of 
the  lamps.  A  maximum  is  soon  reached.,  after  which  all 
the  curves  fall  away. 

The  increase  of  the  current  at  once  indicates  a  decreased 
resistance,  and  this  is  probably  caused  by  the  filament  be- 
coming more  dense  under  the  action  of  the  heat,  just  as  a 
piece  of  porcelain  will  contract  permanentlv  if  raised  to  a 
temperature  higher  than  that  at  which  it  was  fired.  Although 
the  filament  may  not  be  any  hotter  than  it  was  at  some  points 
in  its  manufacture,  yet  the  temperature  is  maintained  much 
lono-er.  and  thus  mav  have  the  effect  of  a  higher  temperatuie 
nipintained  for  a  short  time. 

The  curves  are  shown  as  rising  in  a  straight  line  from  the 
origan  to  a  maximum;  it  is  probable  that  greater  care  in 
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plotting  would  show  a  concave  portion  near  the  origin,  fol- 
lowed by  a  point  of  contrary  flexure,  and  a  convex  portion 
passing  through  a  horizontal  at  a  maximum,  then  another 
point  of  cf>ntrary  flexure,  followed  by  a  curve  of  large  radius. 

The  candle-pov.er  curve  rises  much  more  rapidly  from  the 
origin  than  the  current,  due,  of  course,  to  the  fact  that  at  the 
higher  temperature  produced  by  the  extra  current  a  larger 
percentage  of  the  total  energy  consists  of  light-giving  rays. 

After  passing  through  a  maximum  the  current  falls  slowly 
and  steadily,  the  cur\'e  being  very  nearly  a  straight  line. 
This  is,  no  doubt,  caused  by  the  resistance  increasing  as  the 
filament  becomes  smaller,  through  vaporization.  As  the 
curve  is  so  nearly  a  straight  line,  the  current  decreases  ex- 
actly in  proj)ortion  to  the  vr)lumc  of  the  filament,  and  the 
temi)cralure  should  remain  constant,  unless  there  is  an  in- 
crease in  the  specific  heat. 

A  further  examination  of  the  candle  power  and  efficiency 
cur\cs  will  show  that  the  slope  becomes  less  and  less  with 
time,  anrl  if  continued  they  would  probably  reach  the  hori- 
zontal, pass  through  a  point  of  minimum  value  and  then 
rise  again  to  another  maximum  of  less  value  than  the  first. 
Tliis  last  point  is  not  evident  from  the  curves,  but,  T  think, 
can  be  shown. 

The  current  curves,  if  prolonged,  will  be  found  to  inter- 


this  occurs  part  of  the  light  will  be  destroyed,  with  the  result 
that  the  total  illumination  will  begin  to  decrease.  At  first 
but  few  points  will  have  the  requisite  depth  for  interference, 
and  the  diminution  of  light  will  be  small,  but  as  time  goes 
on  the  number  will  greatly  increase  and  interference  will  take 
place  over  the  whole  surface,  and  the  effect  will  be  greatly 
diminished  illumination,  due  to  the  virtual  decrease  of 
illuminating  surface.  The  effect  will  be  the  same  as  inter- 
ference in  the  case  of  gratings,  opals,  Xewton's  rings,  etc. 
Gratings,  opals,  etc..  produce  color  effects,  and  it  may  be 
asked  why,  if  this  effect  is  the  same,  colors  are  not  also  pro- 
duced. The  answer  is  simple:  Gratings,  etc.,  are  regular, 
and  the  results  are  even  distribution  of  interference  with  con- 
sequent color  effects,  but  in  the  case  of  the  filaments,  owing 
to  non-homogeneity,  the  pittings  and  scorings  will  be  very 
irregular,  and  the  result  will  be  that  color  effects  from  ad- 
jacent portions  will  be  interspersed  and  the  resulting  effect 
will  still  be  white  light,  though  it  will  Irave  less  intensity  than 
originally,  on  account  of  a  portion  of  the  light  having  been 
destroyed.  If  some  color  predominated,  it  would  not  show 
distinctly,  but  would  be  diffused  throughout  the  mass  of  the 
illumination  and  give  a  general  tint  to  the  light,  and  it  is 
well  known  that  the  color  does  change,  becoming  more  red. 
Probably  it  also  goes  through  other  tints,  but  thev  are  less 
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•sect  nearly  in  a  point.     If  this  is  not  accidental,  it  means  that 
pcint   when  tin-  filaments  become  so  attenuated  through  va 
porization  that  they  become  practically  of  no  section.     In 
practice  they  will  break  before  reaching  this  point. 

Tn  my  article  on  "  P.lackening  of  Incandescent  Ltmp 
I'.ulbs"  (The  IClectrical  \\«.rld,  Nov.  II,  iSf)^)  I  suggested 
that  the  carbon  filametits  arc  n«)t  homogeneous,  and  that 
some  portions  volatilized  more  rapidly  than  others,  and  if 
this  is  true  (as  seems  probable\  a  microsicopic  examination  of 
filaments  which  have  burncfl  for  some  time  will  show  them 
to  have  very  irrcgtdar  surf.ices.  being  pitted  and  scored  in 
every  direction.  Dtiring  the  early  stages  of  illumination 
this  would  not  have  a  delcteriotis  effect,  but.  on  the  con- 
trary. Mu'ght  add  to  the  illuminating  power  by  increasing  the 
virtu.il  surface,  just  as  roitghening  the  stirf.ice  of  a  stove  is 
beneficial  bv  increasing  the  radiating  smface.  If  this  is  tnie. 
then  part  of  the  increa'-ed  ilhmiinafion  nc.r  the  origin  is  due 
to  this  nn«l  part  to  the  increased  current,  and  the  effects 
wotiUI  be  hard  to  separate.  Tn  any  case,  the  effect  of  pitting 
would  be  stuall  and  would  not  prevent  the  point  of  maxi- 
mum light  givine  power  coinciding  with  the  point  of  nia\i 
nnun  ctirrcnt.  .After  a  time,  however,  a  totally  different  effect 
will  occur.  .Xs  the  pittings  and  soarings  Increase  in  depth 
a  poitit  will  be  reached  when  the  light  emanating  from  the 
crests  and  hollows  will  he  half  a  wave  length  apart,  and  when 


iioticeable.  as  the  carbon  deposit  on  the  glass  tends  to  absorb 
tliem  and  leave  the  red,  which  have  the  longest  waves. 

According  to  this  view,  the  intensity  of  the  illumination  of 
cvcr>'  point  of  the  filament  remains  the  same  as  before,  but 
\\\c  c<»mbine<l  effect  is  less,  owing  to  partial  destruction  just 
off  the  surface.  Similar  reasoning  shows  that  the  carbon  is 
actually  heated  to  the  same  temj^erature  at  all  times  during 
its  life,  but  if  the  radiated  heat  should  be  measured  it  would 
be  found  to  decrease,  owing  to  interference  as  before.  All 
this,  of  course,  is  independent  of  the  effect  of  the  carbon 
deposite<l  on  the  glass.  That  is  a  mechanical  interference 
ami  has  n<ithing  to  do  with  the  light-giving  power  of  the 
filament.  It  is  the  filament  which  is  being  considered  here 
ami  not  the  lamp  as  a  whole. 

It  can  now  be  seen  why  the  slope  of  the  cur\'es  decrease 
and  approach  a  horizontal;  in  fact,  why  they  tnust  reach  a 
mitiimum  value,  and  then  rise  again  to  another  maximum,  to 
ho  followed  by  a  second  minimum,  etc.  As  the  pits  and 
scores  gKow  there  comes  a  time  when  a  maxinumi  number 
h.nve  the  right  depth  and  size  to  prodtice  a  maximum  in- 
terference, and  at  this  pi^int  the  virtual  surface  and  conse- 
qtient  illumination  will  be  a  minimum,  and  the  candle  power 
and  cfTicicncv  cur\TS  will  both  reach  a  horizontal.  Beyond 
this  point  interference  begins  to  decrease  and  the  cur\es 
begin  to  rise,  bnt  at  a  less  angle  than  that  at  which  descent 
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was  made,  because  as  the  filament  wears  away  the  current 
decreases.  After  a  time  the  pits  and  scores  vviU  reach  such  a 
size  that  the  virtual  surface  will  be  nearly  that  of  the  actual 
area  of  the  carbon,  and  the  candle  power  and  illuminating 
curves  will  again  pass  through  a  maximum.  This,  however, 
will  be  less  than  before,  because  now  the  actual  surface  oi 
the  filament  is  less  than  originally,  on  account  of  the  vapor- 
ization which  has  taken  place,  ilieoretically,  there  should 
be  a  series  of  waves  similar  to  sine  curves,  but  having  the 
part  below  the  axis  larger  than  the  part  above.  They  would 
be  drawn  about  an  oblique  axis,  to  which  they  would  tend  to 
approach  as  the  filament  wore  away.  After  the  first  wave 
they  would  tend  to  become  complex,  because  the  pits  would 
then  have  considerable  size  and  other  pits  would  form  within 
them  and  the  effects  would  be  superimposed.  This  recur- 
rence of  waves  assumes,  of  course,  that  the  carbons  had  so 
much  section  that  they  could  stand  the  excessive  scoring 
and  pitting  without  breaking.  In  practice  with  lamps  of 
high  candle  power  and  stout  carbons,  the  second  maximum 
might  be  reached,  but  probably  nothing  beyond  that,  and 
even  this  might  not  be  noticed,  on  account  of  the  blackening 
of  the  globes. 

High  candle-power  lamps  would  feel  the  efifect  of  this 
scoring  and  pitting  sooner,  because,  owing  to  the  greater 
size  and  consequent  greater  want  of  homogeneity,  the  pitting 
and  scoring  would  be  more  rapid,  and  thus  the  more  rapid 
falling  off  of  illumination  in  high  candle-power  lamps  is  ac- 
counted for.  It  is  even  possible  that  with  such  lamps  several 
maxima  and  minima  might  occur  during  the  life,  though, 
owing  to  the  pitting  within  pits,  as  above  explained,  and  tlie 
consequent  superimposed  curves,  a  steady  illumination  might 
take  place,  or,  rather,  the  oblique  axis  might  be  reached  by 
the  candle-power  curve.  It  could  not  become  permanently 
horizontal,  because  the  filament  wears  away  and  the  current 
falls  constantly.  However,  when  the  oblique  axis  was  prac- 
tically reached,  the  efftciency  curve  would  become  a  hori- 
zontal line  or  a  curve  waving  slightly  above  and  below  a 
horizontal.  When  this  occurs,  the  efftciency  should  be 
nearly  the  original  value  because,  though  the  illuminatioii 
would  be  less,  it  would  be  practically  proportional  to  the 
current. 

The  explanation  given  accounts  for  all  the  eccentricities 
of  filaments,  and  points  out  the  line  to  be  followed  in  order 
to  produce  lamps  that  shall  maintain  high  etificiency  through- 
out their  life. 

The  original  cause  is  want  of  homogeneity,  and  probably 
this  can  never  be  overcome  so  long  as  organic,  structural 
material  is  used  for  making  filaments.  It  shows  that  a  non- 
structural amorphous  mass  should  be  used  as  original  ma- 
terial, and  this  must  be  chemically  produced  in  such  a  man- 
ner as  to  be  absolutely  homogeneous.  This  being  the  case, 
the  filaments  will  wear  away  evenly  without  pitting,  and 
though  the  candle  power  will  fall  steadily  as  the  filament 
wears  away,  it  will  still  remain  proportional  to  the  current, 
and  the  efficiency  will  retain  a  constant  value  equal  to  the 
maximum  near  the  origin. 

Owing  to  the  fact  that  experiments  are  made  on  lamps  as 
a  whole,  the  fall  of  efficiency  and  candle  power  observed  are 
the  combined  efifec'^s  of  the  lessened  efficiency  of  the  fila- 
ment and  increased  absorption  by  the  deposit  on  the  globe. 
This  absorption  not  only  causes  the  curves  to  fall  to  a  lower 
value  and  gives  the  oblique  axis  a  greater  inclination  than 
it  would  otherwise  have,  but  it^  also  causes  the  minimum 
values  of  these  curves  to  be  reached  at  a  later  period,  or  the 
minima  of  the  lamp  are  both  lower  and  later  than  the  minima 
of  the  filament. 

Also,  even  if  the  filament  had  so  much  stock  that  after  a 
time  equilibrium  in  interference  might  be  attained  and  the 
efficiency  curve  of  the  filament  become  a  horizontal  line,  the 
continually  increasing  deposit  would  cause  the  curve  for  the 
lamp  to  slope  downward. 


Electricity   in  the  Capitol  City. 


ASHIXGTOX  was  happily  chosen  as 
the  convention  city,  for  not  only  is  it 
favorably  located  for  the  majority 
of  the  members  of  the  National  Elec- 
tric Light  Association,  but  it  pos- 
sesses attractions  which  no  other  city 
in  the  country  can  claim.  While  its 
chief  features  may  already  be  famil- 
iar, a  very  brief  glance  at  some  of 
the  principal  points  of  interest  from 
an  electrical  standpoint  may  prove 
of  value. 

PLAN  OF  THE  CITY. 

The  Capitol  is  located  at  the  geographical  centre  of  the 
city.  Commencing  at  the  Capitol  and  running  north,  east 
and  south  are  respectively  North  Capitol,  East  Capitol  and 
South  Capitol  streets,  which,  with  the  government  reserva- 
tion known  as  the  mall,  running  from  the  Capitol  to  the 
Executive  Mansion  on  the  west,  divides  the  cit>'  into  four 
sections  or  quarters.  These  are  known  as  Northeast  (N.  E.;, 
Southeast  (S.  E.),  Northwest  (N.  W.)  and  Southwest  (S.  W.j 
The  streets  running  east  and  west  are  designated  by  the 
letters  of  the  alphabet,  while  those  running  north  and  south 
are  numbered.  Each  block  is  assigned  loo  numbers.  Hence, 
to  find  any  address  requires  but  a  moment's  thought,  as,  for 
instance,  wishing  to  locate  659  Eighth  street,  N.  W.,  we 
know  that  it  is  between  F  and  G  streets  (F  being  the 
sixth  letter)  on  Eighth  street  in  the  northwest  section  of  the 
city. 

CONVENTION    HEADQUARTERS. 

The  Ebbitt  House,  located  at  the  southeast  corner  of  14th 
and  E  streets,  N.  W.,  has  been  chosen  as  convention  head- 
quarters. It  is  but  natural  that  this  selection  was  made,  as 
it  has  been  for  years  the  headquarters  for  every  prominent 
gathering  at  the  National  Capital.  No  better  selection  could 
possibly  have  been  made,  as  it  is  very  central,  being  but  one 
square  from  the  Treasuiy  and  Executive  Mansion;  two 
squares  from  the  State,  \\'ar,  and  Navy  buildings  and  Cor- 
coran Gallery  of  Art,  and  only  one  block  from  Grand  Army 
Hall,  where  the  convention  will  be  held.  The  latter  place  is 
on  Pennsylvania  avenue,  between  14th  and  15th  streets, 
N.  W.  Beautiful  souvenirs  of  the  city  will  be  given  to  the 
visitors  by  the  liberal  management  of  this  most  excellent 
liotel.  In  these  will  be  found  half-tone  engravings  of  the 
principal  sights,  together  with  a  brief  sketch  of  the  interest- 
ing features  of  each.  The  red  parlor  on  the  first  floor  of  the 
Ebbitt  House  w^W  be  thrown  open  for  exhibitors.  It  is  quite 
roomy,  well  lighted  and  should  prove  a  very  convenient  loca- 
tion. 

ELECTRICAL    FEATURES. 

A  short  description  of  the  United  States  Electric  Lighting 
Company's  plant,  located  at  the  comer  of  13  1-2  and  B 
streets  N.  W.,  although  by  no  means  a  model  of  modem 
plants,  will  perhaps  be  of  interest. 

The  boiler  plant  of  3,450  h.  p.  is  composed  of  eight  100- 
h.  p.  tubular  boilers,  two  200-h.  p.  Campbell  &  Zell  water- 
tube  boilers,  and  six  375-h.  p.  National  water-tube  boilers. 
As  will  be  seen  by  the  floor  plan.  Fig.  2,  the  engine  room 
is  arranged  in  the  form  of  half  of  a  hollow  square,  the 
boiler^  being  placed  in  the  central  area.  Steam  is  distributed 
through  14-inch  mains  having  branches  of  the  required  sizes. 

The  power  plant  is  made  up  as  follows:  Two  5oa-h.  p. 
tandem  compound  Green  engines  belted  direct  to  four  175- 
kw.  Edison  generators,  one  250-h.  p.  tandem  compound 
Green  engine  direct  belted  to  four  50-arc  Thomson-Houston 
generators.  These  engines  are  supplied  with  jet  condensers, 
but  owing"  to  a  lack  of  water  supply  the  engines  are  run  non- 
condensing;  two  200-h.  p.  simple  Green  engines  are  direct 
belied   to   tw-o   2,000-light  Thomson-  Houston   alternators ; 
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these  dynamos  run  at  1,170  volts  with  full  load.  Next  to 
these  are  two  loo-h,  p.  New  York  Safety  engines,  driving 
four  50-light  Thomson-Houston  arc  machines.  Beyond 
these  in  the  order  in  which  they  are  named  are  one  lOO-h.  p. 
New  York  Safety  engine,  running  a  1,300-light  T!iom=:on- 


safe  to  predict  tliat  the  condition  of  the  plant  will  be  greatly 
improved  by  the  end  of  the  present  year. 

ELECTRICAL    FEATURES    AT    THE    U.    S.    PATENT    OFFICE. 

The  Patent  Office  is  located  between  7th  and  9th  and 
F    and    G    streets.    N.    W.,    occupying    nearly    two    full 
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Houston  alternator;  one  lou-li.  p.  Me  engine,  running  two 
50-arc  Thoms(niTlouston  generators;  one  loo-h.  p.  New 
\'ork  Safety  engine,  running  two  50-arc  Thomson-Houston 
generators;  <jne  100-h.  p.  Ide  engine,  running  two  50-arc 
riiomson-IIouston  generators;  one  100-h.  p.  New  York 
.Safety  engine,  running  lour  30-arc  Thomson-Houston  gen- 
erators. In  the  south  wing  are  located  six  150-h.  p.  Ami- 
ington  &  Sims  engines,  belted 
direct  to  60  kw.  ICdison  generators, 
each  ruiming  two  dynamos.  There 
are  also  one  80  and  one  30  h.  p. 
W'eslinghou.se  engines,  nnming  50 
and  20  arc  Thomson-Houston  gen- 
erators respectively. 

Heavy  copper  bus  \t,u>  ;ire  ar- 
ranged along  the  outer  wall  of  the 
l)nil(ling,  and  to  these  the  gencra- 
ators  are  connected  by  means  of 
bare  copper  rods.  The  controlling 
apparatus  is  arrangeil  in  a  gallery, 
built  fur  llie  purpo.se.  where  arc  als<> 
to  be  fojMid  the  oftice  of  the  super 
intendent  and  electrical  repair  sluip 
In  the  central  portion  of  the  west 
side  is  locati-d  l;\the.  drill  press  and 
grinder,  (her  this  j)ortion  of  the 
engine  room  is  arranged  a  5-ton 
travelling  crane  for  han«lling  heavy 
work.  Undergromid  conduits  are 
used  in  distributitig  current 
throtighout  the  city.  The  pres- 
ent  ofHcers    of    the   cojnpany    arc 

ti<Mis  as  fo||(^ws:  I'araday's  electromagnet,  a  rcpnxluction 
n.irk.  general  mnnnger:  Mr.  I-'.  H.  Chamberlain,  superin- 
tendent; Mr.  \\*.  H.  I'isk.  chief  engineer.  With  the  excep- 
tion of  President  Thomas  the  management  is  new.  and  al- 
though only  two  months  have  passed  since  their  appoint- 
ment, tnany  improvements  have  already  beet)  made,  and  it  is 


scjuares.  Here  are  stored  many  interesting  models,  a  few 
of  which,  bear  upon  the  early  inventions  for  the  production 
of  electricity.  It  is  quite  interesting  to  compare  the  crude 
a|)paratus,  as  first  brought  out,  with  the  perfected  machines 
of  to-day. 

In  a  case  located  on  the  second  floor  and  in  the  centre 
of  the  south  corridor  wil  be  found  model?  of  earlv  inven- 
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lions  as  follows:  Faraday  s  electromagnet;  a  reproduction 
of  the  first  electromagnet  ever  made,  constructed  from  the 
description  in  Faraday's  "  Experimental  Researches  ";  Pixii's 
dynaniD,  a  working  model  of  the  earliest  form  of  this 
dynamo  constructed  from  the  description  in  "  Electricity  in 
the  Ser\ice  of  Man  ";  Henry's  reciprocating  motor,  a  work- 
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iiig  model  constructed  from  the  description  and  drawing  in 
vol.  XX,  of  "bellman's  Aiagazine";  Jacobi's  motor,  a  work- 
ing model  of  this  motor  of  1634  cwustructed  from  tlic  earliest 
record  of  the  same  touiul  111  a  iranslation  of  a  description  by 
Jacobi  in  "  bellman's  Aiagazine  ";  Davenport's  motor  of  i^2>7> 
me  original  Patent  (Jmce  model  filed  with  the  application 
on  which  patent  Ho.  1^2  was  granted  to  him  i'cb.  25,  1837; 
the  model  shows  the  permanent  magnets;  a  model  ot  Stimp- 
son's  electromagnetic  engine  is  also  shown,  iiesides  these 
there  are  many  other  models  exhibited  showing  the  patented 
ideas  of  Lillie,  Neif,  Page,  Carpenter,  Shepherd,  iJergnes, 
Berloiz,  Wilde,  Lontin  and  D'lremois,  Farmer,  Sims,  Paine, 
Gramme,  Bishop,  Puller,  Weston,  Brush,  Piursey,  Ludwig, 
Edison,  Thomson  and  Houston,  Hochhausen,  Griscom, 
Alaxim,  V  an  Depoele,  Wood,  Diehle,  Lugo,  Pfund,  Little, 
Meyrowitz  and  Buchop,  Heyer  and  Eckmeyer.  Models  of 
electric  lighting  patents  are  displayed  covering  the  inventions 
of  Collier  and  Baker,  Gardiner  and  Blasson,  Berloiz,  Day, 
Wallace,  Weston,  Brush,  Thomson-Houston,  Edison,  Saw- 
yer, Maxim,  Kieth,  \'an  Depoele  and  Ward.  Models  of  re- 
cently invented  wielding  machines  by  Prof.  Thomson  are  also 
shown.  The  telegraph  and  telephone  are  amply  represented 
by  many  models  of  early  inventions. 

ELECTRICITY  AT  THE   NAVY  YARD. 

Electricity  has  only  recently  made  slight  advances  in  it:? 
practical  application/  to  naval  warfare.  Under  the  abk 
supervision  of  Lieutenant  S.  Morgan  applied  electricity  as 
relating  to  gunnery  is  steadily  advancing.  He  has  already 
devised  a  veiy  novel  method  of  firing  by  electricity,  which  is 
as  follows:  With  the  case  in  question  a  closed  box  was  built 
upon  the  web  of  the  left-hand  bed  plate.  In  this  box  a  3-cell 
battery  of  Exeter  dry  cells  is  placed.  One  pole  of  the  battery 
is  connected  to  the  body  of  the  gun,  while  the  other  is  con- 
nected into  ojie  pole  of  a  plug  cut-out.  The  other  pole  of 
this  cut-out  is  connected  to  a  bridge  made  of  an  alloy  of 
platinum  and  iridium  located  within  the  shell  and  around 
which  is  wound  a  layer  of  gun  cotton.  After  passing  through 
the  shell  the  wire  makes  electrical  connection  with  the  in- 
terior of  the  gun.  A  plug  having  a  flexible  cord  of  some  20 
feet  in  length  attached  to  it  is  provided  at  tlie  opposite  end  ^ 


FIG.  3.— U.  S.   ELECTRIC  LIGHTING  CO.'S   STATION. 

with  a  handle  which  can  be  compressed  by  firmly  grasping 
it.  In  compressing  this  handle  the  electrical  circuit  is  com- 
pleted and  the  charge  exploded. 

The  electric  motor,  with  screw  power,  is  about  to  displace 
the  ponderous  hydraulic  rams  (and  necessary  piping)  used  in 
training  and  loading  the  guns. 

The  west  gun  shop  is  provided  with  portable  electric  drills, 
which  have  proven  very  advantageous  for  many  kinds  of 


work.  They  were  manufactured  by  Thomas  H.  Dallett  & 
Co.,  Philadelphia.  There  is  little  else  of  an  electrical  nature 
to  interest  one  outside  of  the  lo-ton  electric  crane  built  by 
William  Sellers  &  Co.,  Philadelphia.  However,  the  entire 
works  are  exceedingly  interesting  and  should  be  visited  by 
all  who  can  possibly  find  time  to  do  so. 

ELECTRIC    RAILWAYS. 

By  cable  from  the  Navy  Yard  one  can  be  taken  direct  to 
( Georgetown,  D.  C,  where  will  be  found  the  Tennallytown 


pia.     4.— INTERIOR    OF    ELECTRIC    LIGHTING    COMPANY'S 
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and  Washington  Electric  Railway.  By  crossing  Aqueduct 
bridge  a  line  of  the  Wheelless  Underground  Conduit  Elec- 
tric Railway  may  be  found.  Through  financial  ditticulties 
the  road  has  been  shut  down,  but  a  move  is  now  on  foot 
which  will  probably  again  place  it  in  operation.  The  U 
street  line  of  the  Rock  Creek  Railway,  which  is  operated 
upon  the  Love  system,  should  be  visited.  This  line  was 
fully  described  in  The  Electrical  World  of  Jan.  14,  1893. 

ELECTRICITY    IN    THE    CENSUS    OFFICE. 

The  honorable  Commissioner  of  Labor,  Air.  Carroll  D. 
VV'right,  has  forwarded  to  the  secretary  of  the  National  Elec- 
tric Light  Association  an  invitation  to  visit  the  Census  Otttce 
and  witness  the  working  of  the  Hollerith  electric  tabulating 
macliines,  so  successfully  used  during  the  last  census. 

There  is  but  little  doubt  that  those  who  attend  the  con- 
vention will  be  amply  repaid,  for  while  the  electrical  features 
of  Washington  are  few,  there  is  so  much  else  of  historical 
value  and  interest  that  their  time  can  be  well  occupied. 

The  Capitol,  National  Aluseum,  Smithsonian  Institution, 
Bureau  of  Engraving  and  Printing  and  Treasury  are  full  of 
interesting  sights  and  should  be  visited  if  possible. 


Direct  vs.  Belt  Driving. 

Mr.  Preece,  in  his  recent  paper  on  electricity  in  the  L'nited 
States,  in  referring  to  tlie  subject  of  direct  driving,  states: 
"The  reports  of  our  performances  in  England  are  much 
sought  after,  and  I  think  one  influen'^e  of  the  Chicago  gath- 
ering will  be  to  coiu'crt  American  engineers  to  direct  driv- 
ing. Thf"  elastic  character  of  direct  driving  engines,  grad- 
ually increasing  in  number  and  capacity  with  the  load,  and 
the  ability  to  shut  down  or  turn  on  engine  after  engine  as 
the  load  varies,  are  economical  advantages  of  some  value. 
The  rapid  regulation  of  small  engines,  the  much  smaller 
space  occupied  where  space  is  so  valuable,  the  smaller 
capital  expenditure  involved  and  the  reduced  working  ex- 
penses, all  give  direct  driving  an  advantage  which  should 
recommend  itself  to  such  eminently  practical  engineers  as 
the  Americans." 
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ELECTRO-PHYSICS. 

Dieleclrine. — The  Load.  "Elec. ,  "  Feb.  y,  states  that  ISIr. 
JIunmizescu  described  this  material  before  the  French 
Physical  Society;  it  is  a  mixture  of  paraffine  and  sulphur,  is 
harder  and  less  easily  melted  than  the  former  and  less  easily 
cracked  and  less  hygroscopic  than  the  latter. 

MAGNETISM. 

Magiielic  Shielding. — The  Lond.  "Klec.  Rev.,"'  Feb.  y, 
in  an  editorial  briefly  abstracts  the  paper  of  Prof.  Ruecker  on 
this  subject  in  the  "Phil.  Mag."  for  January,  in  which  he 
discusses  shields  separated  by  air  gaps,  as  distinguished  from 
continuous  masses  of  iron. 

'J'lie  Eleclroniagnet. — A  French  translation  of  the  article 
n:enti<jned  in  the  Digest  I'cb.  17  is  begun  in  "  La  Lum. 
Elec,"  Feb.  3. 

Electromagnetic  Synclironizifig — "La  Lum.  Elec,"  Feb. 
3,  reprints  a  mathematical  paper  by  Mr.  Cornu  on  this  sub- 
ject. 

UNITS,     MEASUliEMENTS    AND    INSTRUMENTS. 

Lord  Kelvins  Ampcremc/er. — The  Lond.  "Elec.  Rev.,' 
I'eb.  y,  gives  a  short  illustrated  description,  though  not  as 
complete  as  might  be  desired,  of  this  instrument,  called  a 
current  measurer;  it  is  on  the  electro-dynamometer  jMinciple 
and  is  similar  in  construction  to  the  one  described  in  this 
])aper  some  years  ago;  two  small  equal  coils  of  fine  wire  are 
rigidly  connected  and  suspended  on  modified  knife  edges,  a 
pointer  indicating  their  deflection;  encircling  these  are  two 
large  fixe<l  coils;  the  two  coils  of  each  i)air  are  wound  in 
opposite  directions;  the  current  is  led  to  the  movable  coils 
tiirougli  springs. 

Instrument  for  Measuring  Insulation.  —  In  the  "F.lek. 
Zeit.,"  Feb.  i,  .Mr.  Ileim  gives  at  considerable  length  an 
illustrated  description  of  an  instrument  which  he  has  de- 
vised for  making  insulation  measurements  at  central  stations. 
It  is  neither  a  coarse  instrument  for  workmen  nor  a  delicate 
laboratory  one;  it  is  for  making  reliabli*  measurements  uj)  to 
a  sufficient  accuracy  from  30  megohms  to  1,000  ohms;  it  is 
a  direct  reading  astatic  galvanometer  with  a  suspended  needle. 

Practical  Unit  0/  Self- Induction.  Mr.  Whitwell,  in  the 
Lond.  "  I'"lec.  Rev.,"  I'el).  9,  endeavors  to  give  brieliy  a  clear 
notion  of  what  the  henry  is;  after  a  somewhat  lengthy  in- 
troduction he  merely  states  that  if  the  current  increases  by 
otie  absolute  unit  per  second  and  also  that  the  back  E.  M.  I', 
of  self-induction  is  one  absolute  unit  of  E.  M.  F.,  then  the 
self-induction  of  the  circuit  will  be  one  absolute  unit  of  self- 
induction;  he  defines  this  al)s<jlule  unit  as  follows:  A  cir- 
cuit has  one  absolute  unit  of  self-induction,  if.  when  the  cur- 
rent is  uniformly  increasing  at  the  rate  of  one  absolute  unit 
per  second,  the  back  I*'.  M.  F  is  one  .absolute  unit:  if  the 
current  increases  at  the  rate  of  one  amjure  jicr  second  and 
the  back  IC.  M.  l'.  is  one  volt,  then  the  self-itiduction  is  one 
henry;  he  shows  that  the  dimension  of  self-induction  is  a 
length. 

Kruppin.  a  Knv  Resistance  Material. — A  translation  of  the 
article  mentioiuMl  in  the  Digest  Jan.  6  is  given  in  abstract  in 
the  L(^nd.  "  F.lec.  Rev.."  Feb.  9.  in  which  also  a  number  of 
the  tables  are  given. 


DYNAMOS   AND   MOTORS. 

Unipolar  Machines. — The  "Elek.  Zeit. ,  '  Feb.  i,  contains 
another  article  by  Mr.  Marcher,  in  which  he  discusses  the 
subject  at  some  length,  giving  illustrations  of  several  in- 
operative machines  and  discussing  certain  principles;  in  con- 
clusion, he  infers  that  the  construction  of  a  unipolar  machine 
is  not  impossible  and  that  he  merely  wishes  to  point  out  use- 
less directions  of  research. 

Irregularities  in  the  Action  0/  Dynamos. — The  article  from 
the  French,  mentioned  in  the  Digest,  is  continued  in  tlie 
Lond.  "  Elec.  Rev.,"  F'eb.  9. 

TRANSFORMERS. 

Ironclad  Transformer. — The  "Elek.  Zeit. ,"  Feb.  9,  quotes 
fntm  an  Italian  paper,  dated  October,  1871,  a  statement 
made  by  Pacinotti,  m  which  he  refers  to  Ruhmkorff  coils 
and  states  that  he  added  an  armature  with  the  object  of  mak- 
ing a  complete  closed  magnetic  circuit,  stating  that  by  this 
means  a  larger  deflection  was  obtained  in  a  galvanometer, 
and  suggesting  that  such  an  addition  might  be  of  advantage 
also  in  large  RuhmkorfT  apparatus. 

ARC  AND  INCANDESCENT  LIGHTS. 

Arc  Lamp  for  Projecting  Lanterns. — The  Lond.  "Elec," 
I'"eb.  9,  gives  a  short  illustrated  description  of  the  Davenport 
lamp,  in  which  the  lower  rod  is  fed  up  by  a  spring  against  a 
metallic  stop  near  the  arc  and  the  ui)per  one  is  moved  by 
a  rack  and  pinion  by  hand ;  it  will  burn  five  minutes  w  ithout 
attention;  the  carbons  are  set  at  an  angle;  from  two  to  three 
times  the  amount  of  light  is  obtained  as  from  the  lime  light, 
with  less  risk  of  injuring  gelatine  slides  by  the  heat. 

Incandescent  Lamps. — The  well-illustrated  serial  of  Mr. 
Richard,  taken  apparently  from  patent  specifications,  is  con- 
tinued in  '■  La  Lum.  Elec,"  F"eb.  3. 

ELECTRIC    RAILWAYS. 

Railway  Statistics  for  the  United  Kingdom. — The  Lond. 
"  Elec,"  F'eb.  9,  publishes  some  tables  of  statistics  and  other 
information  from  the  Board  of  Trade  reports  concerning 
street  railways  in  general,  no  mention  being  made  of  electric 
railways  in  particular;  the  total  numl)er  is  153,  covering  a 
length  of  almost  1,000  miles;  the  average  total  capital  ex- 
pended per  mile  is  about  $73,500,  that  for  nmnicipal  lines 
l)eing  considerably  less  than  that  for  lines  in  the  hands  of 
companies:  the  traf^c  is  about  600,000,000  per  annum;  the 
net  receipts  for  the  i)ast  year  are  about  5  1-2  per  cent,  of  the 
total  expenditure,  which  does  not  allow  for  depreciation; 
fletailcd  data  arc  given  for  four  roads. 

Mr.  P recce  on  Electric  Raikvays  in  America.  —  In  his  re- 
cent address  he  states  that  the  progress  made  is  the  most 
wonderful  instance  of  growth  of  the  electrical  industry  in 
the  Unite.l  .states;  he  describes  in  detail  some  of  the  larger 
plants;  regarding  the  trolley  wire,  he  states  that  when  alone 
it  is  not  unsightly,  but  when  protected  with  three  guard  wires 
and  when  the  feeders  are  overhead,  it  becomes  hideous,  and 
he  is  surprised  that  the  ,\mcrican  connnunity  submits  to  it. 

Application  of  Electricity  in  Public  FTor^s.— The  ilhistrated 
article  in  "  La.  Lum.  Elec,"  describing  the  large  traveling 
cranes  used  at  Bilbao,  is  concluded  in  the  issue  of  Feb.  3. 
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CENTRAL  STATIONS,  PLANTS,  SYSTEMS  AND  APPLIANCES. 

Three-Wire  Compensating  Device. — The  following  device 
is  described  in  the  Lond.  "  Elec.  Rev.,"  Feb.  9,  in  an  article 
on  the  Burnley  station.  The  general  arrangement  is  shown 
in  the  adjoining  cut;  the  dynamo  generates  230  volts  and  is 
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THREE-WIRE     COMPENSATING    DEVICE. 

in  connection  with  the  central  wire ;  the  compensator  consists 
of  two  armature  coils  wound  on  one  drum,  each  for  an  out- 
put of  200  amperes  and  1 10  volts  (the  output  of  the  dynamo 
being  400  amperes);  as  shown,  the  compensator  is  connected 
to  the  outside  wires  througn  a  battery  of  120  accumulators 
of  about  500  amperes  each;  the  bars  represent  switches,  by 
means  of  which  a  fewer  or  greater  number  of  cells  may  be 
connected  to  either  side;  in  this  way  it  is  possible  to  balance 
with  only  one  engine  and  one  dynamo. 

Engines  and  Dynamos. — An  editorial  under  this  heading 
in  the  Lond.  "  Elec.  Rev.,"  Feb.  9,  discusses  the  subject  ol 
direct  vs.  indirect  driving,  claiming  that  there  is  no  doubt 
that  direct  driving  is  best,  having  advantages  in  every  re- 
spect, being  cheaper  in  first  cost,  occupying  less  space,  run- 
ning cheaper,  safer  and  at  much  less  cost  of  maintenance; 
the  only  drawback  being  that  it  sometimes  requires  a  large 
dynamo;  it  thinks  there  is  a  great  future  for  the  steam  tur- 
bine; regarding  single  vs.  double  acting  engines,  it  believes 
the  former  to  be  the  better,  and  states  that  the  single  acting 
engine  is  running  the  largest  amount  of  power  in  central 
stations  in  that  country;  it  believes  that  about  75  per  cent. 
of  the  electric  lighting  in  that  country  and  America  is  done 
by  single  acting  engines;  for  direct  coupling,  gas  engines 
have  not  been  used  with  success. 

Gas  Engines  in  Cetiiral  Stations. — Mr.  Bourquin's  article  is 
concluded  in  "  La  Lum.  Elec,"  Feb.  3 ;  he  discusses  at  great 
length  the  advantages  of  using  gas  engines  for  generating 
electric  light  and  particularly  the  combination  of  central  sta- 
tions and  existing  gas-producing  plants,  a  system  which  he 
strongly  advocates;  he  apparently  gives  nothing  new.  He 
also  discusses  the  Van  Rysselberghe  hydraulic  system,  men- 
tioned before  in  these  columns,  in  which  it  is  claimed  to  be 
more  economical  to  transmit  power  hydraulically  and  trans- 
form it  near  the  place  of  consumption  into  electricity;  the 
chief  argument  is  that  the  loss  in  hydraulic  transmission  is 
inversely  proportional  to  the  fifth  power  of  the  diameter, 
while  in  electric  transmission  it  is  inversely  proportional  to 
the  square  of  the  diameter;  in  the  present  paper  it  is  argued 
that  this  system  is  no  improvement;  the  same  conclusion  is 
arrived  at  regarding  pneumatic  transmission.  In  a  former 
article  he  showed  that  a  cubic  metre  of  gas  burned  directly 
gives  91  candle-power  hours,  while  with  a  gas  engine  and 
dynamo  it  can  give  162  candle-power  hours  in  incandescent 
lamps.  , 


Double- Acting  Gas  Engines. — A  conimunication  to  the 
Lond.  "  Elec,"  Feb.  9,  describes  the  Kilmarnock  engine, 
which  is  claimed  to  be  the  only  double-acting  gas  engine  in 
England;  a  diagram  is  given  for  comparing  the  impulses  at 
different  loads  for  a  number  of  different  engines;  it  is  started 
in  a  simple  manner  and  at  a  moment's  notice  by  a  small 
boiler. 

Mr.  Preece  on  Electric  Lighting  in  America. — In  his  re- 
cent address,  mentioned  elsewhere,  Mr.  Preece  states  that 
the  accumulator  in  America  has  been  a  failure  for  electric 
lighting  and  that  a  very  strong  prejudice  exists  against  its 
use.  The  feature  which  distinguishes  American  from  English 
lighting  is  the  persistent  use  of  belting  and  counter  shafting, 
which  in  some  stations  is  appalling  to  English  eyes;  he 
thinks  that  one  influence  of  the  Chicago  gathering  is  to  con- 
vert American  engineers  to  direct  driving.  City  work  in 
such  places  as  New  York,  Boston  and  Chicago,  he  says,  is 
as  solid  and  substantial  as  anything  in  England,  but  in  coun- 
try towns  it  is  wretched;  "  if  we  are  slower  we  do  these  things 
at  least  better  in  England."  He  states  that  when  the  indus- 
try becomes  a  public  necessity  and  when  the  interests  of  the 
whole  community  are  at  stake,  the  government  should  as- 
sume control;  the  accidents  in  the  United  States,  he  claims, 
are  terrible  in  their  number,  and  strike  the  Englishman  with 
dismay. 

Average  Output  0/ Motors. — A  note  in  the  "Elek.  Zeit.," 
Feb.  I,  on  the  installation  in  a  German  town,  gives  a  list  of 
the  motors  and  their  power,  from  which  it  appears  that  out 
of  367  motors  connected  to  that  installation  and  representing 
a  total  of  87  h.  p.,  252  have  1-15  h.  p.,  the  next  largest  num- 
ber being  32  of  one  h.  p.,  while  there  are  only  four  of  more 
than  I  h.  p. 

Motive  Power  and  Gearing. — Mr.  Carter's  serial  is  con- 
tinued in  the  Lond.  "  Elec,"  Feb.  9,  in  which  he  continues 
the  discussion  of  the  subject  of  fuel. 

Self-Contained  Condensing  Plant. — The  Lond.  "Elec," 
Feb.  9,  gives  a  short  illustrated  description  of  the  Allen  en- 
gine, in  which  the  condenser  forms  part  of  the  machine,  thu"^ 
occupying  much  less  space. 

Burnley  Station. — The  Lond.  "Elec  Rev.,"  Feb.  9,  gives 
a  brief  illustrated  description,  showing  the  interior  of  the  sta- 
tion and  the  switchboard;  also  a  three-wire  compensating  de- 
vice, for  a  description  of  which  see  the  paragraph  under  that 
heading;  the  low  tension  three-wire  system  is  used,  the 
dynamos  having  the  voltage  of  the  outside  mains,  the  load 
being  balanced  by  means  of  the  compensator. 

Municipal  Electrical  Wor/^s.— The  Lond.  "Elec.  Rev.,"  Feb. 
9,  abstracts  bnefly  the  same  article  which  was  men- 
tioned in  the  Digest  Jan.  27  on  central  stations  in  Germany. 

Central  Stations  in  Germany.— T\vQ.  "Elek.  Zeit.,"  Feb.  i, 
publishes  several  communications  concerning  the  article 
which  was  abstracted  in  the  Digest  Jan.  27. 

Electric  Lighting  in  London. — In  a  short  article  in  the 
Lond.  "  Elec,"  Feb.  9,  curv-.s  are  given  showing  the  growth 
of  various  stations  in  London;  the  average  rate  of  increase  is 
about  10,000  lamps  per  year  for  each  separate  station. 

Electric  Lighting  of  London.— i:\v^  Lond.  "Elec.  Eng.," 
Feb.  9,  reprints  the  first  part  of  a  paper  by  Major  General 
Webber,  which  is  chiefly  of  local  interest. 
'  Kingston  Station. — A  well-illustrated  description  is  pub- 
lished in  the  Lond.  "  Elec.  Eng.,"  Feb.  9,  the  station  being 
a  small  one,  but  said  to  be  of  very  good  design;  it  is  a  mu- 
nicipal undertaking:  alternating  currents  are  used. 

Bordeaux.—  ''!.^  Lum,  Elec,"  Feb.  3,  gives  a  well-illus- 
trated description  of  this  railway,  in  which  the  Thomson- 
Houston  apparatus  is  used. 

Par/nacA.— The  "Elek.  Zeit.,"  Feb.  i,  gives'a  brief  illus- 
trated description  of  this  small  alternating-current  installa- 
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tion,  driven  by  water  power,  it  appears  to  involve  nothing 
particularly  interesting. 

VVIIiKS,    WIKINQ    AXD    CONDUITS. 

Underground  Mains  in  Glasgow. — The  Loud.  "Llec. 
ling.,"  leb.  9,  reprints  a  paper  by  Mr.  Lackie,  in  which  he 
gives  a  good  description  oi  tl)e  electric  mains  in  Glasgow. 
iJare  copper  strips  one  inch  broad  and  1-4  inch  thick,  01 
which  two  or  more  are  laid  together  on  top  of  each  other,  are 
run  on  insulators  througii  troughs  consisting  of  cast  iron 
boxes  laid  in  trenches  18  inclies  deep  in  the  sidewalk;  15 
men  can  lay  40  yards,  completing  the  work  entirely  in  one- 
day;  the  troughs  are  jointed  with  red  lead  putty  and  are 
covered  with  iron  covers  cemented  in  the  same  way;  a  brick 
manhole,  4  feet  square,  is  placed  at  the  end  of  each  length; 
like  in  this  country,  there  are  many  cellars  below  the  pave- 
ment, in  wliich  cases,  as  also  in  crossing  streets,  cast  iron 
pipes  are  laid,  through  whicii  insulated  cables  are  pulled; 
the  troughs  are  nearly,  but  not  absolutely,  water  tight,  and 
slope  toward  the  manholes,  where  the  water  drains,  or  is 
drained  off;  the  arc  light  circuits  and  the  potential  wires  aie 
carried  alongside  of  tlie  troughs  in  separate  pipes;  he  states 
that  the  potential  leads  give  more  trouble  than  all  the  other 
mains  put  together;  the  mains  have  been  in  use  for  fully  a 
year  and  a  half,  and  have  given  no  more  trouble  than  insu- 
lated cables  in  pipes ;  he  approves  of  the  ccjpper  strips,  but  not 
of  the  iron  culverts;  he  suggests  covering  the  strips  with  a 
slight  coating  of  some  insulating  material ;  he  appears  to  pre- 
fer concrete  or  earthenware  culverts;  malleable  iron  pipes 
are  led  to  the  consumer's  premises  and  the  branch  cables 
pulled  through  them.  He  is  strongly  in  favor  of  corpora- 
tions undertaking  this  work;  in  conclusion  he  discusses  the 
recent  explosions  in  these  conduits. 

Insulilion  Resistance. — In  Mr.  Guy's  serial  on  ''Electric 
Light  and  Power "  in  the  Lond.  "  Elec.  Eng.,"  Feb.  9,  he 
discusses  the  subject  of  insulation  resistance,  giving  three 
rules;  in  tlie  first  it  is  ec|ual  to  the  voltage  divided  by  the 
current  and  nuiltiplicd  by  a  constant,  the  value  of  which 
ranges  from  500  to  100,000;  the  insulation  is  therefore  a 
function  of  the  total  resistance  of  the  conducting  circuit  and 
the  reciprocal  of  the  constant  represents  the  leakage  cur- 
rent, as  a  fractional  part  of  the  useful  current;  in  the  second 
rule  it  is  ecjual  to  a  cc^nstant  divided  by  the  number  of  16 
c.  p.  lamjjs,  the  constant  for  lOO-volt  circuits  being  from  100 
to  10  megohms;  for  alternating  currents  it  is  customary  to 
double  the  constant;  in  the  third  rule  the  constant  is  multi- 
plied by  the  vollnge  and  divided  by  the  mnnber  of  lamps. 

Resistance  of  Stranded  Cables. — Mr.  Kverett's  article, 
mentioned  in  the  Digest  Feb.  17,  is  concluded  in  the  \m\\<\. 
"  EIcc.  Eng.,"  Feb.  9;  it  is  of  a  theoretical  nature  and  the  re- 
sults do  not  apj>car  to  be  of  any  very  great  practical  value; 
a  cable  mamifacturer  informed  him  that  the  c(»nductivity  of 
a  cable  of  a  number  of  wires  is  not  nujch  less  than  that  of 
the  same  number  of  straight  wires  whose  length  is  equal  to 
that  of  the  cable. 

Ci/tacity  of  Cables. — In  the  Lond.  "Elec.  Rev.."  Feb.  y, 
Mr.  ,\pployar<l  discusses,  with  the  aid  of  a  number  of  illus- 
trations, the  statement  that  the  capacity  of  a  loop  formed  of 
two  equal  cables  which  are  not  earthed  is  half  that  «)f  one  of 
the  cables  using  an  earth  return. 

A'efjt'orks  of  Conductors. — In  an  editorial  on  the  miscalcu- 
latioh  of  mains  in  the  Lond.  "  Elec,"  Feb.  9.  the  nicety  n{  the 
calculation  of  mains  in  Germany  is  contrastc<l  with  the 
methods  used  in  l-jigland.  in  which  shrewd  judgment  an<l 
experience  rather  than  algebra  are  required  in  determining 
the  section  of  a  feeder;  the  editorial  favors  the  former 
tncthod. 

Xrf^rnrks  <f  Cnndnrfors. —  The  "Klek.  Zcit..  "  Feb.  i,  re- 
prints at  some  length  a  mathematical  discussion  of  the  ana- 
lytical treatment  of  the  problem  of  the  distribution  of  current 


in  networks  of  conductors;  examples  are  worked  ouL 

TELEGRAPHY.   TELEPHONY   AND   SIGNALS. 

Bell  with  Pivoted  Magnets. — Mr.  Kohlfuerst  in  the  "Elek. 
Zcit.,"  Feb.  i,  describes  and  illustrates  at  considerable  length 
an  electric  bell  such  as  is  used  in  Germany  for  giving  loud 
railway  signals;  it  has  two  electromagnets,  one  of  which  is 
pivoted  and  connected  to  the  clapper,  thus  replacing  the 
usual  armature,  the  two  electromagnets  attracting  each  other. 

Telegraphic  Communication  Between  Ejigland  and  India. — 
The  Lond.  "  Elec,"  Feb.  9,  publishes  an  article  by  Mr. 
Walker  on  this  subject. 

ELECTRO-CHEMISTRY. 

Ele:trolysis  of  Alkaline  Salts. — Mr.  Blount,  in  the  Lend. 
■  Elec,"  Feb.  9,  discusses  the  nature  of  the  reactions  upon 
which  electrolysis  depends,  basing  his  remarks  on  recent 
papers  by  Xourrison  and  Oettel;  the  energy  required  for  the 
electrolysis  of  an  equivalent  of  sodium  chloride  in  aqueous 
solution  is  470  calories,  corresponding  to  2..02  volts;  tliat  of 
sodium  sulphate  requires  2.15  volts;  Xourrison  arrives  at 
the  conclusion  that  the  voltage  required  for  the  decomposi- 
tion of  all  the  alkali  salts  of  the  same  acid  have  the  same 
value,  and  that  as  the  heat  of  neutralization  of  all  the  oxy- 
acids  is  nearly  identical,  the  critical  voltage  for  the  electrol- 
ysis of  their  salts  is  also  nearly  a  constant  quantity ;  after  dis- 
cussing the  results  obtained  in  practice  he  concludes  that 
more  than  half  of  the  electrical  output  of  a  plant  for  the 
manufacture  of  alkali  and  bleach  is  wasted  by  causes  that 
cannot  be  considered  altogether  inevitable. 

Purification  of  Sewage. — The  reprint  in  the  Lond.  "Elec. 
Eng.,"  Feb.  9,  in  referring  to  the  experiment  at  Havre,  in 
which  the  refuse  drains  into  the  street  gutters,  states  that 
when  the  electrolyzed  seawater  was  used  there  was  not  only 
an  absence  of  bad  odor,  but  that  the  gutters,  which  formerly 
were  always  black  and  soiled,  were  beautifully  bleached, 
even  the  curb  and  flagstones  becoming  nearly  white.  A  re- 
port of  a  municipal  committee  is  quoted  from,  giving  some 
hgures,  as  also  a  reply  from  Mr.  Hermite,  in  which  he  states 
that  the  supply  was  not  suflficient,  as  there  should  be  20 
litres  per  inhabitant  at  0.25  gramme  of  chlorine  per  litre ;  he 
guarantees  one  kilogramme  of  chlorine  per  hour  for  12  h.  p., 
equivalent  to  48  cubic  metres  of  disinfectant  per  day  at 
double  the  above  strength. 

Ch.itilics  Accumulator.  —  "La  Lum.  Elec,"  Feb.  3,  gives  a 
description  of  this  accumulator  as  used  in  the  station  at 
Montmedy;  the  description  is  not  sufficiently  clear  to  be 
understood  without  an  illustration,  but  the  accumulator 
seems  to  differ  from  the  general  t}  pe. 

MISCELLANEOUS. 

Lightning  Rods. — In  an  article  by  .Mr.  Hoho  in  "La 
Lum.  Elec,"  Feb.  3,  he  separates  lightning  rods  into  X\\o 
classes:  first  those  of  Franklin  and  second  those  of  Melsens, 
stating  that  the  latter  are  unfortunately  not  well  known. 
Regarding  the  first,  he  claims  that  it  is  absolutely  wrong  to 
suppose  that  it  protects  a  definite  zone,  which,  he  claims,  is 
very  variable,  and  cannot  be  determined;  after  discussing 
Franklin's  lightning  rod,  he  describes  that  of  Melsens,  the 
princijjle  of  whi«'h  is  to  envelop  the  building  with  a  metallic 
network,  particularly  the  prominent  points,  connecting  it 
with  the  building,  especially  with  the  metallic  jjarts,  and 
making  numerous  connections  with  the  earth;  it  is  improved 
by  attaching  numerous  needle  points  to  it.  the  a<lvantages  of 
which  have  been  proven  by  experiments.  The  difTerence 
between  the  two  systems,  he  states,  is  that  the  first  provokes 
lighttiing.  while  the  second  protects  the  building;  the  sec- 
ond system  is  not  based  on  any  h\potheses.  but  on  perfectly  ^ 
well-established  principles:  it  does  not  increase  the  probabili- 
ties of  .1  bolt  of  lightning:  it  has  no  influence  on  neighboring 
buildings:  it  is  much  cheaper,  a  better  connection  with  the 
ground  is  obtained  and  the  attention  it  requires  is  next  to 
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nothing;  buildings  ihus  protecied  have  never  been  known 
to  iiave  been  struck;  the  system  has  been  adopted  m  the 
pnncipai  pubhc  buildings  in  iielgiuni,  was  recoimnenaea 
Dy  tne  i^rench  Academy  of  Sciences,  especially  tor  powder 
magazines,  and  was  also  adopted  by  the  iinglisn  Aavy.  He 
Slates  tnat  the  statistics  show  that  tlie  acciaeuis  caused  by 
ligntning  have  lately  increased  in  a  nearly  geometric  pro- 
gression, and  that  tne  probable  causes  of  tnis  are  tne  disap- 
pearance of  the  forests  and  the  increased  use  of  metals  in  tiie 
construction  of  buildings. 

Cooking. — Mr.  liinswanger,  in  the  Loud.  "Jilec,"  Feb.  y, 
states  that  the  method  proposed  by  Mr.  Fessenden  in  ilie 
lilectrical  World,  in  which  the  heat  losses  are  reduced  by  re- 
iiecting  surfaces,  is  not  new,  as  he  has  used  it  for  some  time; 
he  finds  practical  difficulties  exist,  which  reduce  the  advan- 
tages, but  adds  that  bright  and  smooth  surfaces  should  be 
used  as  much  as  possible  in  electrically-heated  ovens,  as  the 
loss  from  the  usual  surfaces  is  so  great  as  to  make  the  oven 
practically  useless;  he  gives  the  results  of  an  experiment,  and 
finds  that  950  watts  for  ten  minutes  raised  the  temperature 
from  600  to  3300  Fahrenheit  when  the  outside  was  bright  pol- 
ished brass  and  the  inside  enameled,  while  970  watts  for  ten 
minutes  raised  the  temperature  from  590  to  1650  Fahrenheit 
when  the  outside  was  blackened  and  the  inside  ordinary  sheet 
iron. 

Electricity  in  the  United  States. — Mr.  Preece's  paper,  men 
tioned  in  the  Digest  Feb.  17,  is  continued  in  the  Lond. 
"  Elec.  Eng.,"  Feb.  2;  the  first  part  is  also  given  in  the  Lond. 
■■  Elec,"  P  eb.  2.  The  telephone  systems  and  details  are  de- 
scribed at  some  length,  but  few  comparisons  being  made  be- 
tween the  two  countries,  and  few  opinions  being  expressed; 
regarding  trunk  working,  he  states  that  it  is  wonderfully 
well  done;  regarding  long-distance  working,  he  states  that  he 
tested  the  circuits  and  found  their  working  remarkably  good, 
"  it  was  difficult  to  say  that  it  was  better  or  worse  than  the 
working  of  our  London-Paris  line."  A  section  is  devoted  to 
the  congress,  in  which,  however,  no  opinions  are  expressed, 
it  being  merely  descriptive.  In  the  section  on  the  exhibi- 
tion he  speaks  of  it  in  glowing  terms.  In  the  section  on 
electric  lighting  he  states  that  it  has  not  made  the  rapid 
progress  during  the  past  nine  years  which  was  expected 
from  the  very  great  rate  of  growth  during  the  previous  four 
years;  incandescent  lighting,  he  states,  is  more  general  in 
public  places  than  it  is  in  England,  but  in  private  houses  it  is 
not  used  as  generally  as  in  England;  the  cost  of  production  of 
electric  energy  differs  very  little  from  that  in  England;  it  is 
diminishing  and  will  certainly  far  exceed  in  economy  the  pro- 
duction of  gas;  the  incandescent  lamps  are  better  than  those 
in  England. 

Blowpipe. — The  Lond.  "Elec,"  Feb.  9,  calls  attention 
to  a  description  in  the  "  Chemical  News  "  by  Mr.  Warren,  of 
a  blowpipe  made  of  a  water  voltameter  arranged  so  that  the 
electrolytic  gases  pass  up  through  a  couple  of  tubes  to  an 
oxyhydrogen  blowpipe ;  if  50  of  these  in  series  are  connected 
to  central  station  mains,  it  is  thought  that  the  apparatus 
ought  to  maintain  a  long,  steady  flame  of  intense  tempera- 
ture. 

TJie  Electrical  Industry  in  the  United  States. — A  series  of 
articles  by  Mr.  Brunswick  is  begun  in  "  La  Lum.  Elec,"  Jan. 
2y,  based  on  an  official  report  to  the  French  Minister  of 
Commerce.  In  the  first  chapter  the  industrial  conditions  in 
France  and  America  are  discussed ;  the  second  chapter  deals 
wath  the  electric  light. 

Keely  Reminiscences. — In  a  communication  to  the  Lond 
"  Elec.  Rev.,"  Feb.  2,  Prof.  Elihu  Thomson  describes  some 
observations  made  by  himself  at  Keely's  exhibitions. 
>  Heinrich  Hertz  and  His  Work.  — "La  Lum.  Elec,"  Feb.  3. 
publishes  an  article  by  Mr.  Brunhes,  describing  Hertz's  re- 
searches. ^ 
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Mr.  Albert  btetson,  in  his  paper  read  before  the  American 
institute  of  Electrical  Lngmeers  on  the  practicability  of  elec- 
tric conduit  railways,  makes  some  very  surprising  criticisms 
on  the  use  of  storage  batteries  for  electric  roads,  which,  al- 
though true  to  a  certain  extent,  are  in  the  main  unjust.  V\  nen 
he  states  tiiat  the  experiments  of  "  the  Electric  i'ower  stor- 
age Company  in  England  and  those  of  the  Julien  company 
in  this  country  exhaust  the  possibilities,  under  commercial 
conditions,  and  that  we  have  seen  no  better  batteries  than 
theirs,"  the  criticism  is  far  too  broad.  Mr.  Stetson  may  be 
right  in  his  opinion  as  to  general  commercial  results,  but  the 
same  might  well  be  said  of  cable  traction  in  many  cities, 
where  the  commercial  conditions  are  such  that  no  dividends 
have  been  paid,  but  still  not  prove  that  large  ones  are  not 
paid  on  some  cable  roads. 

Under  the  improvements  of  these  later  days  made  on  the  old 
Plante  process  accumulators  have  been  put  to  practical  work 
in  several  instances  and  to  such  a  successful  purpose  that  the 
old  Faure  process  of  applied  oxides,  such  as  used  in  the  sys- 
tems cited  by  Mr.  Stetson,  n.ust  be  relegated  to  a  past  age. 
It  is  pretty  well  known  by  men  who  have  studied  the  sub- 
ject  undoubtedly  quite  as  much  as  Mr.  Stetson,  that  there 
are  now  on  the  market  more  efficient  and  more  desirable 
storage  batteries  than  any  referred  to  by  him  in  his  paper.     A 
battery,  properly  formed  on  the  improved  Plante  process,  in 
which  the  plates  or  electrodes  are  made  of  rolled  lead   inte- 
gral in  all  its  parts,  with  no  joints  or  soldering,  is  so  efficient 
and  so  evenly  balanced  in  its  electrochemical  action  that  large 
discharges,  even  to  100  amperes  from  a  38-pound  battery, 
can  be  sustained  for  some  time  in  practical  work;  that  is,  198 
watts  can  be  drawn  from  such  cells  for  25  minutes  without 
any  damaging  effects,  the  batteries  still  performing  their  nor- 
mal work,  notwithstanding  that  the  most  economical  out- 
put would  be  10  per  cent,  of  the  rated  capacity  of  the  batter} 
for  10  hours;  that  is,  20  ampere  discharges  instead  of  100. 
Conservative  battery  makers  to-day  do  not  claim  that  storage 
battery  traction  is  the  ideal  traction  for  all  city  railways,  but 
that  a  good  battery,  such  as  above  mentioned,  would  often 
fill  the  gap  where  a  franchise  for  an  electric  road  depends  on 
the  entire  route  through  the  city  being  electric  traction,  but 
forbids  the  use  of  the  trolley  along  the  crowded  streets.  Con- 
served and  condensed  energy  in  convenient  or  transportable 
form  has  certain  advantages,  such  as  compressed  air  or  gas ; 
at  the   same   time   the   loss   in   conversion   counts   heavily 
against  this  methcil.     Even  coal,  with  all  its  possibilities  of 
latent  energy,  is  subject  to  tremendous  loss  in  conversion  to 
useful    kinetic    force.     Thus,    notvvithstanding    the    horse- 
power energy  of  1,200.000  foot  pounds  in  one  small  storage 
battery  may  only  equal  the  stored  energ>-  in  i  1-2  ounces  of 
coal,  it  would  be  a  very  inconvenient  matter  to  carry  about  a 
boiler  and  engine,  how^ever  small,  with  water  sufficient  to 
generate  the  steam  to  produce  this  1,200,000  foot  pounds 
of  energy.     Stored  energy  in  an  accumulator,  or  rather  con- 
verted energy,  has  advantages  over  other  forms  of  portable 
energy,  in  that  we  can  obtain  from  it  light  and  kinetic  force 
at  the  same  time.     As  for  the  great  weight  of  the  batten,-, 
much  depends  in  this  respect  on  the  work  to  be  performed 
and  the  length  of  time  allowed  for  doing  it.     This  weigb.t 
can  be  adapted  to  the  length  of  the  trip  and  the  convenience 
of  charging.     However,  this  is  hardly  a  point  to  be  argued : 
it  has  all  been  tried  in  many  ways,  and  found  to  have  many 
objections,  the  principal  one  being  weakness  of  the  batters- 
plates.     As  Mr.  Stetson  puts  it  in  commercial  parlance,  "  It 
don't  pay,"  unless,  as  I  have  said  before,  there  is  no  other 
way  to  carry  out  an  electric  road  franchise.     The  writer  does 
i.  not  care  to  wave  the  red  flag  before  the  eyes  of  the  enraged 


300 


THK     ELECTRICAL     WORLI>. 


Vol.  XXm.    No.  9. 


investors  who  liave  lost  money  b}   attempting  the  use  oi 
storage  batteries  on  short  roads,  or  of  apoiogizmg  for  what 
they  nave  not  done.     Lniortunately,  thus  iar,  most  money 
has  been  spent  and  lost  in  expennicnting  with  the  weakest 
form  oi  batteries,  m  this  country,  at  leasL     1  could  hardly 
say  this  had  I  not  been  constantly  at  work  for  six  years  in 
making  storage  batteries,  in  improvmg  them  and  trying  to 
overcome  weak  pomts  in  their  mechanical  and  chemical  con- 
struction,    lo  return  to  the  subject  referred  to  above — the 
possibiJiiy  of  using  tlie  accumulator  when  the  demand  of  the 
city  authorities  is  lor  an  electric  road,  the  trolley  wire  being 
allowed  to  within  a  certain  distance  of  the  centre  of  city 
irahic,  but  denied  in  the  more  crowded  streets — what  were 
best  to  be  done  in  such  a  case,  since  digging  up  of  streets 
for  sub-conduits  is  also  assumed  impossible.''     Cannot  ac- 
cumulators be  made  useful  and  commercial  by  so  arranging 
the  system  that  cars  could  leave  the  trolley  wire  at  the  out- 
side of  tlie  city,  and  by  the  aid  of  storage  batteries  continue 
the  trip  ihrougli  the  city,  around  the  loop  and  back  to  the 
trolley,  when  the  connection  with  the  battery  car  would  put 
them  in  a  position  to  be  charged  from  the  trolley  wire?  This, 
i  think,  could  be  done  by  using  locomotive  cars  to  carry  the 
jjalleries   and  act  as  haulers  of  the  passenger  cars  as  trailers, 
lo  do  this,  200  batteries  placed  on  a  short,  compact  car,  half 
the  length  of  the  present  grip  car  and  carrying  a  25  or  30 
li.  p.  iii(H<jr,  could  not  only  be  charged  from  the  500-volt 
current  through  proper  resistance  on  each  car,  but  would 
drive  the  500-volt  motor  after  leaving  the  main  wire  with 
sufficiently  reduced  speed  to  suit  the  demands  in  tiic  crowded 
streets.     One  motor  could  be  on  the  locomotive  car,  or  a 
motor  could  be  on  each  passenger  car,  as  now,  receiving  its 
current  from  the  battery  car.     In  systematizing  such  a  plan 
as  this,  the  batteries  need  be  of  no  greater  size  and  weight 
than  would  be  necessary  to  make  the  loop  trip,  say  40  min- 
utes.    A  motor  to  do  this  work,  driven  by  400  volts  from 
200  batteries,  once  again  the  voltage  used  on  battery  cars 
would  not  call  for  a  greater  output  of  current  from  the  bat- 
teries than  they  would  bear,  if  made  in  the  way  I  have  be- 
fore mentioned.     There  would  be  one  marked  advantage  on 
the  generator  line;  that  is,  the  batteries  would  be  charged 
from  the  spare  current  while  doing  their  regular  work  on 
the  road,  and  hence  the  dynamo  and  engine  would  have  a 
steady  load  at  the  maximum  point  when  consumption  of 
coal  per  horse  power  would  be  the  most  economical.     The 
system  should  be  so  arranged  that  if  the  estimated  travel  de- 
manded 40  cars  to  make  the  full  number  of  trips,  20  would 
be  on  the  trolley  all  the  time  and  20  on  the  loop  free  from 
the  trolley.     The  plan  in  itself  is  not  impracticable  nor  lack- 
ing in  economy,  providing  a  system  atiaptcd  for  it  is  thor- 
oughly carried  out.     Much  would  depend  on  the  accuracy 
of  estimated  work  and  load  and  time  occupied.     I  tiiink  the 
plan  has  never  been  tried,  although  the  system  of  storage 
battery  locomotives  is  patented. 


Storage  Battery   Traction. 


The  largest  installation  in  the  world  for  operating  street 
cars  by  accumulators  is  in  Paris,  25  cars  being  now  in  ser- 
vice, and  this  number  is  to  be  increased  to  75  in  the  near 
future.  The  two  roads  using  this  system  extend  from  the 
Kondc-ront  de  ricanlic,  at  St.  Denis,  the  one  to  the  Made- 
leine and  the  other  to  the  Opera;  a  third  line,  about  three 
miles  long,  from  St.  Ouen  to  Neuilly,  is  also  soon  to  be 
operated  in  the  same  manner. 

The  battery  used  is  the  chloride  accumulator,  which  in 
America  is  manufactured  by  the  l-'loctric  Storage  Battery 
Company.  Drexcl  Huilding.  Philadelphia,  Pa.  The  first 
trials  date  from  the  month  of  February,  1892.  and  electric 
traction  has  been  regularly  cmplovetl  on  a  portion  of  the  two 
lines  outside  of  the  city  walls  of  Paris  since  June  i.     Horse 


cars  liave  been  entirely  done  away  with  on  the  Madeleine 
line  since  Oct  i,  and  will  soon  be  taken  ofif  the  Opera  line. 

The  car  employed  is  illustrated  with  a  trailer  attached 
and  has  a  capacity  lor  50  passengers.  Tiie  speed,  witli  full 
car,  is  seven  and  a  hah  miles  per  hour,  or  01  ten  miles  an 
hour  outside  of  Pans,  and  a  minimum  rate  of  three  and 
three-quaiter  miles  on  the  heaviest  grades,  which  are  about 
4  per  cent  The  company  has  the  right  of  attaching  anotlier 
car,  is  seven  and  a  hall  miler  per  hour,  or  ten  miles  an 
least  sixty-five  miles.  Finally,  the  weight  of  die  accumula- 
tors, including  all  accessories,  does  not  exceed  6,000  pounds. 

A  motor  is  attached  to  each  axle  by  double  reduction 
gear  wheels,  the  ratio  between  motor  and  axle  being  twelve 
to  one.  The  gears  are  in  an  iron  casing,  the  first  pair  com- 
pletely immersed  in  oil.  The  electric  motors  are  bipolar,  of 
the  Aianchester  type,  with  Gramme  armature,  series  wound. 
The  brushes  are  four  carbon  blocks.  Each  motor  will  de- 
velop, with  a  speed  of  1,350,  a  power  of  10,000  watts,  with  a 
difference  of  potential  of  200  volts.  Under  these  conditions 
the  ethciency  between  motor  and  axle  is  j^  per  cent 

The  accumulators,  as  remarked  before,  are  of  the  chloride 
type,  manufactured  by  the  Societe  pour  le  Travail  Electrique 
des  Metaux,  in  Trance,  and  the  Electric  Storage  Batter)- 
Company,  in  Philadelphia,  and  are  placed  under  the  seats  of 
the  car.  There  are  one  hundred  and  eight  elements  of  eleven 
plates  each  contained  in  hard  rubber  boxes.  The  plates  are 
seven  and  three-quarters  inches  by  seven  and  three-quarters 
inches  by  a  quarter-inch  thick.  The  weight  of  an  element 
is  thirty-eight  and  a  half  pounds.  These  one  hundred  and 
eight  batteries  are  divided  into  twelve  groups  of  nine  bat- 
teries each,  contained  in  twelve  wooden  boxes,  six  on  each 
side  of  the  car,  the  batteries  of  each  group  being  connected 
in  series,  and  tlie  two  terminals  attached  to  copper  strips 
fastened  to  one  of  the  partitions  of  the  wooden  box.  The 
sets  of  accumulators  are  charged  in  parallel,  with  a  constant 
electromotive  force  oi  260  volts,  and  are  left  charging  until 
they  have  absorbed  a  number  of  ampere  hours,  equal  to  tliat 
which  they  have  rendered  in  service,  plus  an  increase,  on  a 
basis  of  85  per  cent,  efficiency.  The  number  of  ampere 
hours  required  to  operate  each  line  has  been  experimentally 
determined  by  means  of  a  registering  ammeter  placed  on  a 
trial  car.  The  duration  of  the  charge  is  six  hours  for  a  bat- 
tery which  has  furnished  all  its  capacity  of  230  ampere  hours, 
or  52  h.  p.  hours.  The  yield  in  energy  of  the  batteries  is  as 
high  as  70  per  cent.,  the  batteries  in  ser\ice,  with  an  electro- 
motive force  of  upward  oi  200  volts,  giving  a  discharge  which 
on  grades  reaches  70  amperes,  or  nearly  two  amperes  per 
pound  of  element.  The  average  output  on  the  level  is  about 
35  amperes,  which  increases  to  55  amperes  on  grades  of  2  I-2 
per  cent.  One  charge  of  the  batteries  will  run  the  car  about 
forty  miles  on  grooved  rails  and  about  seventy-tive  miles  on 
ordinary  T  rails.  In  order  to  operate  the  car  at  the  various 
speeds  required  in  service  the  coupling  of  the  cells  of  bat- 
tery is  changeable.  In  the  car  the  batteries  are  divided  into 
four  parts  or  sub-batteries,  each  of  2/  cells  in  series,  which 
give,  on  closed  circuit,  about  50  volts.  By  means  of  a  regu- 
lating switch,  placed  at  the  disposition  of  the  driver,  the  tliree 
following  couplings  of  batteries  may  be  obtained :  first,  tlie 
four  sub-batteries  in  parallel — E.  M.  F. — 50  volts;  second, 
two  sub-batteries  in  scries,  two  in  parallel — E.  M.  F. — 100 
volts;  third,  four  sub-batteries  in  series — E  M.  F. — 200  volts. 

The  speed  of  car  is  doubled  in  passing  from  one 
coupling  to  the  other.  The  motors  of  the  car  are  usually 
connected  in  series,  but,  by  means  of  a  switch,  may  be  placed 
in  parallel  when  greater  speed  or  power  is  required,  although 
this  last  combination  is  seldom  used.  This  second  switch 
also  reverses  the  direction  of  running  of  the  car  by  reversing 
the  current  in  motor  armatures,  and  by  it  also  a  motor  may 
be  cut  out  of  service  in  case  of  damage  by  short  circuiting 
it  on  the  series  combination.     A  single  motor  is  sufficient  to 
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run  the  car  with  a  slightly  reduced  speed.  The  switch  for 
altering  the  coupling  of  the  sub-batteries  consists  of  a  barrel 
of  non-conducting  material,  carrying  three  sets  of  copper 
strips,  corresponding  to  the  three  couplings  or  combinations 
of  the  batteries.  These  strips  become  connected  when  the 
barrel  is  revolved  on  its  axis  between  the  metallic  brushes, 
communicating  with  the  sub-batteries.  In  passing  from  one 
position  to  another  the  current  is  broken  before  the  strips 
are  released  from  between  the  brushes,  the  break  being 
made  on  special  strips  supplied  with  blocks  of  carbon,  so  ar- 
ranged as  to  be  easily  replaced.  The  rapid  deterioration  of 
the  metallic  strips  by  sparking  is  thus  avoided.  The  barrel 
is  revolved  by  means  of  a  lever.  The  switch  or  regulator 
which  changes  the  couplings  of  the  motors  is  composed  of 
three  commutators,  operated  by  separate  cranks,  which  are 
so  interlocked  that  they  cannot  be  operated  except  when  the 
current  is  broken  by  the  battery  switch. 

The  daily  service  of  the  Madeleine  route  consists  of  104 
trips,  or  52  round  trips.  Seven  cars  are  operated  on  this 
line,  some  making  eight  and  others  nme  trips,  about  92  and 
103  miles,  while  horse  cars  make  not  much  more  than  60 
miles.  Each  car  is  operated  with  two  sets  of  batteries,  mak- 
ing from  four  to  six  consecutive  trips,  46  to  69  miles,  without 
recharge.     The  running  time  between  terminals  is  fifty-five 


The  Leonard    System      of    Control     for      Electric     Elevators 


STORAGE   BATTERY  CAR. 


Elevators  operated  on  the  Leonard  system  have  now 
been  running  for  over  two  years  without,  it  is  claimed,  any 
failure  in  the  service,  any  expense  for  repairs,  or  the  neces- 
sity of  any  attention  beyond  the  oiling  of  the  bearings.  The 
Leonard  system  of  control  of  electric  motors  differs  essen- 
tially from  other  methods  in  that  the  regulation  is  effected 
entirely  by  varying  the  strength  and  direction  of  the  current 
applied  to  the  field  of  the  generator,  and  not  in  the  motor 
itself.  In  a  well  designed  generator  of  moderate  size  the 
current  of  the  field  is  perhaps  one  and  one-half  to  two  per 
cent,  of  its  total  output,  so  that  the  current  varied  is  ex- 
tremely small,  and  consequently  the  control  is  very  small  and 
sparkless.  The  system  is  applicable  to  any  electric  motor 
made  without  alterations.  Another  point  of  advantage 
claimed  for  this  system  is  that  the  speed  of  the  motor  is 
practically  independent  of  the  load,  or,  in  other  words,  that 
there  is  at  command  an  infinite  number  of  automatic  speeds. 
A  motor  running  slowly  under  only  frictional  loss  can  pick 
up  its  full  load  without  slowang  down  appreciably,  and  when 
running  slowly  under  full  load  its  speed  is  not  materially 
afTected  if  the  entire  load  is  removed  instantly.     It  is  also 

claimed  that  the  motor 
can  be  reversed  when 
rtmning  under  full  load 
and  the  load  quickly  and 
smoothly  retarded  and 
then  accelerated  in  the 
opposite  direction  with- 
out jar  or  snarking. 

In  the  ordinary  method 
of  control  by  placing  a 
rheostat  in  the  path  of 
the  entire  current  more 
or  less  sparking  at  the 
contacts  is  inevitable,  but 
in  the  Leonard  system 
there  are  no  contacts,  ex- 
cept at  the  brushes  and 
on  the  controller  of  the 
car.  A  flexible  cable  of 
No.  16  B.  &  S.  gauge 
can  be  used  bet\veen  the 
motor  and  the  con- 
troller, and  in  the  case  of 
an    elevator    constructed 


minutes,  including  stops.  The  weight  of  a  full  car  is  about 
29,000  pounds,  of  which  5,700  pounds  are  for  the  batteries 
and  their  accessories  and  7,700  pounds  for  the  passengers. 
The  mean  tractile  force  is  about  26  1-2  pounds  per  ton.  The 
average  results  of  operation  on  the  Madeleine  line  for  Octo- 
ber, November  and  December,  1892,  per  car  mile,  are  as  fol- 
lows, reduced  to  a  basis  of  pounds  of  coal:  Ampere  hours, 
charged,  6.2  pounds;  horse  power  hours,  generated,  2.2 
pounds;  coal  consumed,  9.2  pounds.  The  averages  for  a 
whole  year  would  be  lower,  as  the  average  for  the  three 
months  considered  is  relatively  high  in  consequence  of  the 
heavy  condition  of  the  road,  due  to  mud,  snow  and  ice.  The 
service  has  been  very  regular  and  the  receipts  per  car  mile 
have  increased  to  a  marked  degree.  The  favor  of  the  public 
has  been  instantly  won  by  the  new,  comfortable  cars  lighted 
by  electricity.  Encouraged  by  the  good  results  obtained, 
the  street  car  company  has  determined  to  introduce  storage 
battery  traction  on  all  their  lines.  On  the  new  cars  which 
are  to  be  built  a  system  of  regulation  is  to  be  employed 
whereby,  in  stopping  the  cars  and  in  running  down  grades, 
^the  motors  will  become  generators,  and  a  portion  of  the 
•fenergy  previously  given  out  by  the  accumulators  restored. 


for  handling  2,000  pounds  the  current  carried  by  the  cable 
for  ordinary  speeds  :3  less  than  one  ampere  and  sparking  en- 
tirely avoided. 

No  mechanical  brake  is  required  for  this  system,  as  the 
retardation  of  the  load  is  accomphshed  by  causing  the  motor 
to  become  a  generator,  which  feeds  back  current  to  the  sys- 
tem. This  not  only  saves  the  loss  in  friction  of  the  ordinary 
mechanical  brake,  but  is  an  actual  gain.  Another  important 
point  in  the  Leonard  system  is  that  the  current  drawn  from 
the  supply  system  in  starting  the  elevator  is  the  least  used 
instead  of  being  the  maximum,  as  in  the  case  of  the  ordi- 
nary system,  and  the  current  is  gradually  and  automatically 
increased  in  proportion  to  the  speed  of  the  elevastor,  so  that 
the  most  perfect  eflficiency  is  realized  even  at  the  lowest 
speed. 

The  system  is  ver>'-  simple,  as  there  are  no  rheostats,  dash 
pots,  solenoids,  indicators,  mechanical  brakes,  automatic 
switches,  pilot  motors,  or  other  similar  devices.  Among 
the  companies  licensed  to  use  the  Leonard  system  are  Oti> 
Brothers  &  Co.,  Crane  Brothers,  Hale  &  Co.,  Stokes  &  P^r- 
rish  and  the  Whittier  Machine  Company,  all  well-known 
manufacturers  of  elevators. 
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The   jTetropolitan  Electric  Company. 


In  its  new  quarters  at  186-188  Fifth  avenue,  Chicago,  111., 
the  Metropolitan  Electric  Company  now  possesses  ever)-  ad- 
vantage for  carrying  on  its  large  and  growing  business.  In 
the  face  of  the  financial  distress  of  the  past  year  this  com- 
pany, under  the  able  management  of  Mr.  W.  H.  McKinlock, 
president,  and  Mr.  Walter  C.  McKinlock,  secretary,  made 
such  progress  that  it  entirely  outgrew  its  old  quarters  and 
was  obliged  to  seek  new  quarters  where  it  could  have  the  ad- 
vantages  of  combined   oflRces,   salesrooms,   storeroom   and 


GENERAL    OFFICES. 

shii>j)ing  department,  and  about  the  first  of  the  year  it  set- 
tled in  the  large  store  at  the  above  address.  The  accom- 
panying illustrations  will  show  how  well  fitted  its  new  quar- 
ters are  for  the  conduct  of  its  business.  On  the  ground 
floor,  which  consists  of  a  room  50  feet  by  150  feet,  are  the 
general  offices,  private  offices  of  the  president,  the  cashier's 
and  stenographers'  department,  and  shi])ping  room  and  sales 
dei)artnieiit.  The  front  of  the  store  is  mostly  of  glass,  which 
gives  plenty  of  light  on  every  part  of  the  floor.  As  there 
is  no  partition  between  the  salesroom  and  the  shipj^ing  room. 


PRESIDENT'S    OFFICE. 

the  salesman  is  always  able  to  have  persona!  supervision  of 
the  packing  of  goods.  A  basement  under  the  salesroom. 
50x1 10  feet  in  dimensions,  is  used  as  a  storeroom,  extending 
out  unilcr  the  sidewalk  and  affording  ample  room  for  the 
storage  of  inflammable  material  in  accordance  with  the  un- 
derwriters' rules.  Here  the  N.  I.  R.  insulated  wires  and 
cables,  P.  ^^'  R.  compotmds.  incandescent  lamps  and  various 
other  supplies  which  this  company  handles  may  be  seen  in 
large  quantities.  The  Metropolitan  company  is  the  general 
\\'estcm  agent  for  the  National  India  rubber  wire,  which  is 


now  made  in  all  lines  of  insulated  wires  and  cables,  including 
telephone  twin  wire,  lamp  cord,  electrolier  wire,  rubber  tub- 
ing and  concentric  wire,  as  well  as  the  more  familiar  forms. 
Tl-.e  Metropolitan  incandescent  lamp,  which  has  been  recently 
placed  before  the  public,  is  claimed  to  possess  unusual  merits 
and  is  manufactured  in  all  the  standard  candle  powers.  The 
well-known  "  Mac  "  tape  is  also  handled  by  this  company, 


BASEMENT. 

and  the  Paiste  specialties,  as  well  as  the  Standard  Paint  Com- 
pany's P.  &  B.  compounds,  occupy  a  prominent  place  in 
this  list.  The  Metropolitan  transformer  is  a  new  piece  of  ap- 
|)aratus,  which  the  company  expects  to  place  upon  the  mar- 
ket immediately,  and  which  no  doubt  will  meet  with  success. 
The  Metropolitan  company  has  been  fortunate  in  securing 
as  matiager  Mr.  J-  J-  Nate,  whose  long  experience  in  the  tele- 
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.STORE     ROOM. 


phone  business  and  whose  personal  qualities  render  him  par- 
ticularly well  qualified  to  fill  this  position. 


A  Loss   to  England. 


Wc  are  informed  that  Mr.  Gisbert  Kapp.  who  has  done 
''Uch  good  work  in  England  during  the  last  twelve  years, 
b.a?  accepted  an  appointment  with  the  "  Wrband  Deutscher 
Electrotechnicker  "  in  Berlin. 
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Ornamental   Arc  Lamps. 


The  arc  lamps  illustrated  herewith,  manufactured  by  the 
Clark  Electric  Company,  192  Broadway,  New  York,  can  be 
used  with  the  high  tension  arc  current  or  on  low  tension  in- 
candescent or  alternating  circuits.  For  alternating  work 
especial  claims  are  made.  No  extra  appliances  are  required 
to  be  attached  for  this  use,  and  the  arcs  do  not  make  the 
"  singing "  or  disagreeable  noise  generally  associated  with 
alternating  arc  lamps.  This  is  a  most  important  feature  and 
weight  is  given  to  the  claims  by  the  great  number  of  these 
lamps  now  employed  for  interior  lighting  with  the  most  sat- 
isfactory results  to  the  users.  This,  with  the  steady  white 
light  given  by  the  Clark  lamps  and  the  entire  absence  of  hiss- 
ing, have  given  it  an  enviable  reputation.  In  addition  to  the 
ornamental  types  illustrated  the  same  company    makes    a 


/ 


f 


ORNAHENTAL  ARC   LAMPS. 

lamp  for  exterior  illumination  that  contains  the  same  features 
as  those  illustrated,  and  is  so  constructed  as  to  require  no 
hood. 


New  Mather    Dynamo. 


A  new  form  of  dynamo  shown  in  the  accompanying  illus- 
tration has  recently  been  placed  upon  the  market  by  the 
Mather  Electric  Company,  Manchester,  Conn.  The  Mather 
type  of  machine  has  long  been  familiar  to  the  electrical  pub- 
lic, but  this  latest  addition  to  the  Mather  generators  pos- 
"^esses  some  new  features  which  add  to  its  efi(iciency  and 
value.  The  field  of  this  machine  is  made  of  cast  steel,  thus 
reducing  its  size  and  weight  and  increasing  its  permeability. 
Another  important  feature  is  the  new  self-oiling  bearing, 
which  is  also  provided  with  a  device  which  shows  at  any  mo- 
ment just  how  much  oil  the  bearing  contains.  The  other 
details  of  this  dvnamo  are  similar  to  those  of  its  predecessors. 


One  of  the  claims  of  the  Mather  company  is  that  the  fields 
of  their  machines,  being  closely  wound,  are  much  less  likely 
to  burn  out  or  be  injured  than  those  of  the  ordinary'  type. 
The  workmanship,  mechanical  and  electrical  efficiency  of 
these  generators  is  of  the  highest.  The  machine  shown  in 
the  illustration  has  a  capacity  of  31  kw.,  or  between  450  and 
500  incandescent  lights. 


Voltmeters  for   Direct  and  Alternating  Circuits. 


The  Cardew,  Ayrton  and  other  "  hot  water  "  voltmeters  in 
which  the  expansion  of  the  heated  conductor  records  or  indi- 
cates its  amount  by  means  of  an  index  moving  over  a  suita- 
b!y  graduated  scale,  have  been  largely  used  in  commercial 
work,  the  former  being  for  a  number  of  years  the  only  direct 
reading  instrument  capable  of  measuring  alternating  current 
and  E.  M.  F.  Such  an  instrument  if  standardized  in  any  way 
for  direct  current  measurements,  will  give  exactly  the  same  re- 


iSEW    MATHER   DYNAflO. 

suits  when  used  on  an  alternating  circuit,  provided,  of  course, 
the  circuit  be  wound  non-inductively,  since  in  either  case  the 
heating  is  proportional  to  the  mean  square  of  the  current 
flow  without  other  factors  entering.  Such  an  instrument, 
furthermore,  can  have  no  magnetic  lag  nor  can  it  be  in- 
fluenced by  neighboring  magnetic  fields  or  circuits,  since 
the  magnetic  quality  of  its  circuit  has  no  part  in  the  opera- 
tion of  the  instrument. 

Messrs.  Queen  &  Co.,  of  Philadelphia,  commenced  two 
years  ago,  through  their  electrician,  Mr.  Willyoung.  a 
tliorough  study  of  "hot-wire"  instruments  with  tlie  object  of 
developing  a  complete  series  of  voltmeters,  which  is 
now  practically  complete,  and  includes  portable  and  labora- 
tor>'  instruments  of  all  ranges  from  i  to  3,000  volts,  both 
single  and  double  scale :  switchboard  voltmeters  for  isolated 
plants  and  central  stations,  with  or  without  illuminated  dials, 
and  recording  voltmeter?  of  marked  advance  over  existing 
tvpes.     All  of  these  instruments  are  direct  reading  on  either 
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direct  or  alternating  circuits  of  any  frequency,  and  are  dead 
beat  in  action.  The  entire  line  of  "  hot-wire  "  instruments 
has  been  designated  the  "  Acme  "  series,  a  name  already  as- 
sociated with  Queen  &  Co.'s  specialties,  such  as  testing  sets 
and  microscopes. 

Fig.  I  illustrates,  diagrammatically,  the  essential  working 
parts  of  the  instrument.  The  "  hot "  or  working  wire,  C,  ex- 
tends from  a  fixed  supi>ort,  K,  to  a  spirally  wound  phosphor 
bronze  spring,  S.  Midway  of  its  length  it  is  connected  to  the 
extremity  of  a  phosphor  bronze  filament  or  strip  /  which 
passes  around  the  index  shaft  i  h,  engaging  as  it  goes  with 
two  small  pins  p  ;  the  other  extremity  of  the  filament/ is 
attached  to  a  spiral  "take-up"  spring  T,  whose  outer  eud  is 
fixed.  It  is  obvious  that  for  a  very  small  linear  expansion  of 
the  working  wire  C  there  will  be  caused  a  many  times  mag- 
nified movement  of  the  middle  point  in  line  of  the  filament  /, 
which  movement  being  taken  up  by  7*  results  in  the  carrying 
of  the  index  /  over  the  scale.  The  wires  W^are  two  or  more 
in  number,  each  of  the  same  or  nearly  the  same  cross-sec- 
lion  as  and  attached  at  one  end  to  the  fixed  plate  /^'simi- 
lar to  E  but  insulated  from  it,  and  at  the  other  end  to  the 
spring  .S',  to  which  it  is  attached.  These  wires,  not  carrying 
any  current,  serve  to  restrain  5"  from  taking  up  the  expan- 
sion of  C  when  current  is  passing,  but  being  affected  by  gen- 
eral changes  of  temperature,  such  as  room  temperature,  etc., 
o  the  same  degree  as  (7,  let  out  .Sjust  enough  for  such 
changes  to  take  up  the  linear  expansion  of  C,  due  to  the 
same  changes,  thus  preventing  any  change  of  zero  of  the 
pointer  for  var>-ing  temperatures.  It  should  also  be  ob- 
served that  this  compensation  is  effected  instantly,  no  matter 
how  varied  the  changes  of  temperature,  since  the  wires  W 
are  of  the  same,  or  nearly  the  same,  cross-section  as  C.  n 
the  "  Acme  "  in<;tnimcnts  absolutely  no  variation  in  reading 
ran  be  detected  whether  the  current  be  on  for  a  second,  a 
moment,  or  an  hour,  and  the  readings  going  to  any  point 
from  zero  are  exactly  the  same  as  when  dropping  to  the 
same  current  value  from  a  higher  one.  The  spiral  spring  .9 
is  used  in  preference  to  an  elongated  spring,  on  account  of 
the  fact  that  in  an  instrument  in  which  the  forces  involved 


The  filamentyis  attached  to  the  wire  C  by  means  of  at 
minute  glass  connector,  h,  provided  at  each  end  with  equally 
minute  hooks  of  platinum  wire.  The  purpose  of  this  glass 
connector  is  to  interpose  between  the  wire  Cand  the  filamen 
^  an  effective  insulation,  thus  avoiding  any  risk  of  accidental 
short  circuits  in  other  portions  of  the  instrument  The  plat- 
inum hook  which  engages  with  the  wire  C  is  fixed  in  posi- 
tion by  a  special  cement  studied  out  for  the  purpose  and 
uhich  but  holds  more  finnlv  the  more  it  is  heated. 


FIGS.    2,    3    AND    4. 


An  important  function  in  this  instrument  is  performed  by 
I  lie  filaiiK'nt  /  ami  the  c<jllar  p  c,  with  its  pins,  /),  which 
arrangement  was  flovi<;cd  to  secure  a   fairly  uniform   scale 


nOS.    1     AND  s.  — ACHH    "HOT    NMRI!     "    \'>I.TMHTF:R 


are  $o  small  as  in  the  "Acme"  the  effect  of  gravity  upon  a 
long  spring  would  be  considerable  and  would  cause  the 
readings  to  be  less  or  greater,  according  as  the  spring  were 
lower  or  higher  than  the  other  end  of  the  wires,  and  small 
changes  of  level  would,  therefore,  have  to  be  gtiarded  against. 
Upon  the  form  of  spring  used  gravity  has  no  effect,  and  the 
readings  are  therefore  not  appreciably  affected  by  very  con- 
siderable differences  of  level;  this  freedom  from  level  error 
is  greatly  assisted  by  the  fact  that  the  index  is  ver>'  cxnctly 
made  and  balanced  so  as  to  have  its  centre  of  gravit)-  in  its 
axis. 


throughout  the  whole  range  of  the  instrument,  so  that  read- 
ings at  a  low  point  of  the  scale  can  be  made  wth  not  greatly 
larger  errors  of  '•eading  than  at  high,  and  it  perfomis  its  dut>* 
admirably.  The  manner  of  its  operation  may  best  be  seen 
by  inspection  of  I""ig.  2,  a  and  h.  and  Fig.  3,  a  and  h,  which 
represent  enlarged  diagrammatic  views  of  the  arrangement  at 
zero  and  full  scale  deflection  for  tAvo  different  positions  of 
the  collar  /)  c  with  reference  to  the  pinion  s  h.  The  collar, 
p  c,  carrying  the  two  pins  p,  it  must  be  understood,  can  be 
set  upon  the  pinion  s  j^  so  that  the  angle  between  the  pins  p, 
and  tlie  pointer  may  be  made  anything  desired.     Referring 
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now  to  Fig.  2,  a,  we  see  that  the  collar  p  c  has  been  so  set 
as  to  make  0  =■  90°.  This  causes  the  bend  in  the  left-hand 
side  of  the  filament  to  be  very  little  at  the  zero  point,  and 
hence  the  effective  radius  of  action  of  this  part  of  the  filament 
upon  the  shaft  s  h  to  be  very  short;  a  very  small  movement 
of  the  working  wire  is,  therefore,  considerably  magnified 
by  the  index.  At  this  position  h,  of  the  same  figure,  how- 
ever, the  bend  in  the  filament  has  become  great  and  the 
effective  lever  arm  long.  Consequently  the  scale  divisions, 
which  would  be  proportional  to  C"  did  the  filament  simply 
wrap  about  a  cylindrical  shaft,  are  greatly  shortened,  and  the 
general  tendency  of  the  whole  is  to  even  up  the  scale  through- 
out its  entire  range.  Fig.  3,  a  and  b,  shows  the  character  of 
the  filament  bends  for  ^^-^45°;  here  the  early  divisions  are 
closed  more,  the  result  being  a  scale  somewhat  crowded  at 
each  extremity  and  most  open  in  the  middle.  By  using 
other  values  <^  the  scale  may  be  made  to  vary  in  still 
different  ways.  In  practice  a  value  of  ^  =-  135°  has  given 
the  best  results,  the  scales  so  produced  opening  more  and 
more  from  the  beginning  to  the  end  of  the  scale,  but  not 
nearly  so  rapidly  as  if  the  C^i?law  only  were  operative.  The 
filament  f  is  of  tempered  phosphor  bronze,  rolled  flat  from 
a  wire  0.0015  i^^^h  in  diameter.  After  rolling  it  is  subjected 
to  a  careful  course  of  treatment  in  order  to  age  it  and  provide 
against  changes  of  elasticity  taking  place  with  time. 

To  avoid  any  trouble  from  the  instrument  changing  its 
reading  or  its  zero  when  the  containing  case  becomes 
strained  mechanically  in  any  way,  either  through  handling 
or  by  the  expansion  and  contraction  coincident  with  general 
changes  of  temperature,  the  entire  operative  structure  of  the 
"Acme"  instrument  is  supported  upon  a  ribbed  and  very 
strong  aluminium  casting,  which  is  itself  attached  to  the  con- 
taining case  at  but  one  point,  shown  clearly  in  Fig.  4. 

As  shown  in  Fig.  i,  the  "working"  portion  of  the  instru- 
ment is  the  v/ire  C.  This  wire  is  about  0.00 1 2  inch  in  diameter 
and  6  1-2  inches  long;  it  is  drawn  from  a  special  alloy  of  high 
specific  resistance  and  great  tensile  strength,  and  is  practi- 
cally non-oxidizable.  It  requires  to  be  heated  to  150°  C.  to 
carry  the  index  /over  the  Avhole  scale,  and  this  is  effected 
with  7.5  volts  and  1-15  ampere.  This  wire  does  not  change 
its  resistance  for  change  of  temperature,  so  that  to  make  the 
instrument  applicable  to  any  range  of  E.  M.  F.  desired,  it  is 
only  necessary  to  employ  a  suitable  amount  of  extra  resist- 
ance of  the  same  alloy  in  the  shape  of  a  multiplier.  To 
avoid  any  error  being  produced  by  heat  radiated  from  this 
extra  resistance  upon  the  working  wire,  the  former  is  thor- 
oughly partitioned  oflf  and  arranged  so  that  its  heat  radiation 
takes  place  to  the  external  atmosphere. 

Fig.  5  shows  one  of  the  perfected  forms  of  this  voltmeter, 
being  the  style  intended  for  inspectors,  engineers  and  others 
having  accurate  testing  to  do  in  various  places.  An  extra  resist- 
ance is  supplied  wound  Tfor  all  ranges  above  75  volts)  in  sec- 
tions, in  coil  form  and  non-inductivelv,  of  double  covered 
silk  wire  thoroughly  soaked  and  baked  in  shellac.  No  two 
neighboring  wires  can  have,  therefore,  more  than  75  volts 
difference  of  E.  M.  F.  In  order  to  use  as  fine  a  wire  for 
this  extra  resistance  as  possible  and  thus  diminish  bulk  and 
weight,  the  extra  resistance  coil  is  clamped  between  two 
aluminium  plates  made  part  of  the  lid  of  the  instrument,  as 
shown  in  Fig.  5,  a  pair  of  small  flexible  leads  connecting  it 
^vith  the  working  wire.  Another  form  of  this  instrument  has 
been  designed  for  laboratory  use  and  for  those  engineers  who 
prefer  an  instrument  without  a  hinged  lid.  In  this  form 
the  extra  resistance  is  contained  in  a  metal  box  located  be- 
tween the  binding  posts  and  contact  key.  By  means  of  a 
switch  a  portion  of  the  resistance  may  be  cut  out  and  a  read- 
ing thus  obtained  for  any  desired  fraction  of  the  indicated 
voltaee,  the  instrument  lending  itself  readily  to  this  "double 
scflle  "  arraneement. 

Instruments  of  the  form  illustrated  are  not  adapted  for 


higher  E.  M.  Fs.  than  600  volts,  owing  to  the  impossibility 
of  securing  in  such  small  compass  sufficient  insulation  and 
heat  radiating  surface  for  greater  potentials.  Accordingly 
a  separate  series  of  boxes  has  been  designed  to  contain  the 
extra  resistance  when  high  range  instruments  are  desired 
and  the  scale  of  the  instrument  is  made  to  indicate  the 
E.  M.  F.  actually  at  its  own  terminals.  When  the  separate 
extra  resistance  is  put  in  series  with  the  instrument,  then 
scale  readings  must  be  multiplied  by  some  factor,  depending, 
of  course,  upon  the  amount  of  multiplying  resistance  used. 

A  special  plug  has  been  devised  equally  applicable  to  the 
Edison,  Thomson-Houston  or  Westinghouse  sockets,  so  that 
the  Acme  instruments  can  be  readily  connected  to  incandes- 
cent lamp  circuits  for  resting  purposes. 

Referring  again  to  Fig.  i,  the  pointer  carries  a  dasher 
which  moves  in  an  air  chamber  or  dash  pot,  A.  This  makes 
the  instrument  extremely  dead  beat  in  its  action,  the  pointer 
not  swinging  more  than  a  small  fraction  of  an  inch  beyond 
its  proper  position  even  when  the  maximum  potential  is 
thrown  on.  Consequently,  accurate  readings  can  be  taken 
on  railway  and  other  circuits  where  the  voltage  changes  rap- 
idly. The  extreme  sensibility  of  the  instrument  to  the  most 
minute  changes  of  current  is  obtained  partly  by  the  use  of 
the  very  fine  working  wire  (0.0012  inch  in  diameter,  as  pre- 
viously mentioned),  thus  causing  the  temperature  of  the  \\'ire 
to  change  instantly  for  a  change  of  current  and  partly  by 
the  great  care  taken  to  secure  accurately  pointed  and  polished 
pivots  and  correctly  shaped  and  constructed  bearings.  These 
bearings  are  of  selected  sapphire  cut  to  a  carefully  deter- 
mined curve  and  very  highly  polished.  In  the  "  Acme  "  in- 
struments the  strains  upon  the  working  wire  are  extremely 
small  as  compared  with  the  strains  which  the  instrument  can 
stand.  Thus,  the  entire  movable  system,  including,  of  course, 
the  dasher,  weighs  but  6.25  grains,  being  made  of  hard 
drawn  or  rolled  aluminium.  The  tensile  strain  produced  in 
the  wire  by  the  take-up  spring  7' is  only  15  grammes  at  a 
maximum,  whereas  a  tensile  strain  of  120  grammes  is  re- 
quired to  break  the  wire. 

Owing  princioallv  to  the  fact  that, the  elasticity-  of  the 
take-up  spring  T  of  Fig.  i  changes  necessarily  with  changes 
of  the  temperature,  the  instrument  has  a  temperature  correc- 
tion. This  correction  is  exceedinglv  small,  and  is  not  a  per- 
centage correction,  but  a  constant  for  each  instrument:  ap- 
proximately 2-10  volt  for  each  50  Fahrenheit  in  a  loo-volt 
instrument  and  correspondinsflv  greater  or  less  in  hieher  or 
lower  range  instruments.  This  constant  must  be  added  to 
the  readings  for  a  rise  of  temperature  and  substracted  for  a 
fall  of  temperature.  A  thermometer  graduated  from  30°  to 
100°  Fahrenheit  is  placed  above  the  contact  kev.  as  sho^\^l 
in  Fig.  5,  so  that  this  correction  can  be  quicklv  applied. 
As  to  accuracy,  it  is  claimed  by  the  makers  tl  at  results 
can  be  obtained  with  this  instrument  well  within  1-4  of  t 
per  cent  on  either  direct  or  alternating  currents  of  anv  fre- 
quency, and  this,  on  alternating  circuits,  much  more  auicklv 
than  with  any  other  instrument  kno\\Ti.  No  difference  can 
be  detected  reading  up  or  down  the  scale,  nor  is  the  voltmeter 
affected  bv  magnetic  fields  or  hea\^'  currents  in  its  vicinit^'. 


An    Automatic   Electric'  Light  Switch. 


The  Sechrist  automatic  switch  we  illustrate,  manufactured 
for  the  Central  Electric  Comnanv.  Chicasfo.  is  esoeciallv 
adapted  for  controlling  incandescent  lights  in  private  resi- 
dences. In  that  capacity  alone  it  sfives  a  great  range  of  pos- 
«;ibilities  for  convenience  and  comfort,  besides  being  adapted 
for  a  number  of  other  uses,  among  which  are  the  controlling 
of  electric  bel's.  1i"-hts  for  railwav  sisnalinQ-.  etc.  Bv  means 
of  this  device  a  person  may  have  absolute  control  of  any  or 
all  of  the  lights  in  the  house  from  arv  part  of  the  house.  A 
person  in  moving  about  a  house  in  any  direction,  by  means  of 
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it,  is  always  able  to  tum  on  the  light  ahead  and  at  the  same 
time  turn  off  the  lights  from  that  part  of  the  house  which  he 
has  just  left  Coming  home  at  night,  he  presses  a  button 
outside,  which  turns  on  the  porch  light,  enabling  him  to 
readily  unlock  the  front  door.  Immediately  on  opening  the 
door,  the  hall,  parlor,  library  or  dining  room  lights  may  be 
turned  on  or  off,  and  the  system  can  in  the  same  manner  be 
indefmitelv  extended. 

The  mechanism  of  the  switch  is  shown  in  Fig.  i,  being 
simply  a  locking  and  releasing  device,  operated  by  means  of 
two  electromagnets  and  enclosed  by  a  neat  case,  not  shown. 
There  are  no  adjusting  screws  or  complicated  parts  to  get 
cut  of  order.  The  electric  circuit  is  attached  to  the  switch 
the  same  as  to  anv  common  switch,  while  the  wires  from  the 


fk;.  I.— automatic  lighting  switch. 

magnet  spools,  which  arc  common  bell  wires,  run  to  the 
different  push  buttons  from  where  the  switch  is  t<j  be  con- 
trolled. The  switch  may  be  oi)erated  cither  by  an  ordinary 
battery  or  by  means  of  the  electric  light  current. 

The  method  of  running  the  wires  and  cotinecting  tliem  t<> 
the  automatic  switch  may  be  readily  understood  by  referring 
in  Fig.  2,  where  A  represents  the  back  of  switch;  B,  a 
group  of  lights  controlled;  5",   an  ordinary  switch  loopcon- 
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no.    2 AITOMATIC    I  ICIHTINO    SWITCH. 

ncctcd  to  the  switch;  (?  /)  arc  wires  supplying  the  reduced 
current  X\>  operate  the  switch;  ft,  r,  d  are  ordinar\-  bell  wires, 
which  run  to  the  different  push  buttons  from  where  it  is  de- 
sired to  control  the  lights.  C  D  are  two  sets  of  buttons 
similar  to  those  used  in  electric  gas  lighting,  and  controlling 
the  automatic  switch  A  A.  It  is  evident  that  any  number 
of  push  buttons  may  be  connected  to  the  wires  ft,  c  and  (/. 
One  resistance  box  for  reducing  the  strength  of  the  '•lectric 


Hght  current  operating  the  switch  may  be  used  to  supply 
current  for  any  number  of  automatic  switches.  To  operate 
the  switch  by  means  of  a  battery  instead  of  the  electric  light 
current,  a  battery  is  substituted  in  place  of  B.. 


Crocker-Wheeler  Standard    Multipolar  Hachines. 


Since  moving  to  their  new  works  at  Ampere,  X.  J.,  the 
Crocker-Wheeler  Company  has  been  ver}-  busy  perfecting 
a  line  of  larger  sizes  of  dynamos  and  motors,  and  we  iiave  an 
opportunity  of  illustrating  one  of  the  first  of  these. 

The  detail  of  these  motors  and  dynamos  represents  tlie 
work  of  their  entire  engineering  staff  the  past  year.  As  will 
be  readily  seen  by  the  illustration,  great  care  has  been  given 
to  produce  an  artistic  design,  a  solidity  of  construction  and  a 
close  adjustment  of  proportions  electrically  within  the  ma- 
chine. 

In  the  nniltii)olar  type  illustrated  the  steel  magnets  are 
turned  to  gauge  and  set  into  the  yoke,  the  outer  end  of  the 
holes  for  the  fiehls  being  covered  by  a  thin  circular  plate. 
The  pill(jw  block  standards  are  cast  in  one  piece  with  the 
base,  and  the  armature  is  rendered  accessible  by  removing 
the  caps  of  the  bearings  and  the  ui)per  half  of  the  magnet 
frame,  thus  permitting  of  the  armature  being  lifted  vertically 
out  of  the  bearings,  when  the  upper  half  of  the  magnet 
frame  is  thus  removed.  The  rocker  ann  is  made  in  halves, 
held  together  by  wing  nuts,  and  travels  upon  a  grooved  ring 
attached  to  the  pillow  block  standard,  and  slotted,  thr» 
grooved  ring  being  cut  away  through  the  upper  side  widv 
enough  to  permit  the  shaft  to  be  lifted  out.  No  solder  is 
used  in  any  part  of  these  machines,  and  besides  being  built 
to  stand  25  per  cent,  overload  without  undue  heating,  they 
will  stand  an  altogether  unusual  degree  of  heating  withotit 
injurv. 


IMPkOM.D   nULTIPOLAR   DYNAMO. 

The  multipolar  types  above  ^5  h.  p.  (JO  kw.)  for  no  volt'i 
have  armature  conductors  of  rectangular  copper  bars  riveted 
together  by  means  of  strip  copper  and  connectors  in  place 
of  the  ordinary  wire  windings.  The  armatures  thus  wound, 
although  for  nuiltipol.ir  machines,  have  but  two  circuits,  and 
may  therefore  be  operated  with  one  set  of  bnishcs  instead  of 
two  sets,  because  of  the  novel  cross  connections  within  the 
armature.     The   common   practice  in   multipolar  armature 
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winding  heretofore  employed  renders  one  portion  of  the 
armature  liable  to  short  circuit  the  other  portions  if  there  is 
any  inequality  in  the  strength  of  the  fields.  This  construc- 
tion is  an  improved  form  on  that  formerly  followed  by  the 
Standard  Electric  Company,  of  St.  Johnsbury,  Vt.,  of  whom 
the  Crocker-Wheeler  Company  is  the  successor  in  this 
business.  This  form  of  armature  was  the  invention  of  Mr. 
C.  S.  Bradley,  and  was  the  prototype  of  all  of  the  bar  wound 
armatures  now  commonly  made  in  large  sizes,  such  as  for 
railway  generators,  etc. 

In  the  new  line  of  standard  machines  being  brought  out  by 
this  company,  besides  a  high  efficiency,  the  necessary  losses 
are  evenly  distributed  in  the  various  parts  of  the  machine,  so 
that  the  heat  produced  by  these  losses  may  be  evenly  dis- 
tributed, and  thus  permit  the  machines  to  stand  the  greatest 
abuse  without  any  one  part  suffering  in  excess.  We  may 
add  as  a  hint  that  this  point  of  distribution  of  the  efficiency 
losses  seems  to  be  the  direction  in  which  to  look  for  im- 
provement, and  is  a  matter  about  which  engineers  of  the  com- 
pany are  very  wide  awake.  For  the  equipment  of  the  mod- 
ern industrial  power  plants  this  higher  class  of  apparatus  is 
particularly  appreciated.  One  plant  furnished  by  the 
Crocker-Wheeler  Company  already  amounts  to  about  500 
h.  p.  in  motors  alone,  to  which  additions  are  being  frequently 
made. 


The  distinctive  features  of  this  well-known  engine  arc 
beauty  of  design,  simplicity  and  compactness,  solidity  and 
strength  of  frame,  large  bearings  and  wearing  surfaces,  ex- 
cellence of  materials  and  workmanship.  The  engine,  there- 
fore, is  economical  and  durable,  and  being  perfectly  bal- 
anced, will  run  quietly  and  smoothly  under  the  heaviest  and 
widest  varying  loads.  The  regulation  is  so  perfect  that  the 
engine  will  not  vary  to  exceed  i  per  cent,  in  speed.  Every 
detail  of  construction  receives  the  most  careful  inspection, 
and  ever}'  engine  is  thoroughly  tested  before  shipment  is 
made. 

New   Telephonic   Apparatus. 


Direct=Connected   Engines. 


The  progress  toward  ultimate  perfection  of  electncal 
machinery  is  manifested  in  many  ways,  but  in  no  way  more 
clearly  than  in  the  present  use  of  engines  directly  connected 
to  dynamos.     This  arrangement  of  engine  and  dynamo  has 

The  first  of  these  is  the  small  floor 


a  two-fold  advantage. 


Among  the  various  telephones  now  offered  the  public,  we 
illustrate  in  this  issue  one  based  on  a  unique  principle,  con- 
structed under  patents  which  have  been  granted  to  Mr.  S.  D. 
McKelvey,  Canton,  Ohio.  The  general  appearance  of  this 
telephone  is  the  same  as  the  well-known  form  now  in  use, 
which  form,  however,  will  be  modified  for  the  purpose  it  is 
intended  to  be  used.  The  illustration  herewith  shows  a  tele- 
phone intended  for  exchange  purposes  and  for  private  lines. 
Mr.  McKelvey  has  also  secured  letters  patent  on  a  system 
designed  especially  for  use  in  factories,  stores,  hotels  and 
other  large  buildings,  which  is  so  arranged  that  any  sub- 
station may  communicate  with  any  other  sub-station  without 
employing  a  central  office,  and  is  also  the  patentee  of  an 
effective  auxiliar}^  telephone,  which  is  designed  to  be  used 
in  connection  with  sub-stations.  The  auxiliar\'  consists  of  a 
specially  constructed  chair;  the  back  of  the  chair  is  so  made 
that  it  will  act  as  a  transmitter,  so  that  a  conversation  may 
be  carried  on  with  perfect  ease  while  the  operator  is  seated 
in  the  chair.  The  principle  on  which  this  patent  operates 
is  the  vibrations  produced  in  the  body  of  the  speaker,  which 
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A     NEW    TELEPHONE. 


space  occupied.  This  is  an  important  consideration  for  cen- 
tral stations,  hotels  and  office  buildings  in  large  cities,  where 
there  is  a  steadily  increasing  demand  for  economy  in  this 
direction.  Another  advantage  is  in  the  elimination  of  wastes 
of  energy  by  transmission  through  belts  and  counter-shafting. 
With  the  direct  connected  engine  the  frictional  losses  due  to 
outside  causes  entirely  disappear,  leaving  nothing  but  the 
internal  friction  of  the  engine  to  be  accounted  for. 

The  accompanying  illustration  represents  an  80-I1.  p.  Ball 
engine,  directly  connected  to  a  Waddell-Entz  dynamo.  It 
shows  the  armature  mounted  on  the  engine  crank  shaft, 
which  is  supported  on  the  end  by  an  out-board  bearing  rest- 
ing on  an  extended  sub-base.  This  is  a  remarkably  compact, 
durable  and  efficient  arrangement,  and  has  given  the  greatest 
satisfaction  in  practice. 


are  transmitted  to  the  chair  back,  and  thence  over  the  line  in 
the  usual  manner.  This  ch.air  telephone  is  so  designed  that 
the  chair  will  answer  the  purpose  of  an  ordinary'  office  chair. 
Mr.  McKelvey  is  now  making  experiments  with  a  view  of 
putting  this  attachment  to  any  ordinar}'  chair  now  in  use. 
In  devising  this  telephone  Mr.  McKelvey  has  departed  from 
the  usual  paths  followed  by  inventors,  and  has  proceeded 
along  new  lines,  employing  a  bipole  non-metallic  diaphragm 
in  the  receiver,  a  compound  induction  coil,  the  tertiar\-  coil  of 
which  is  connected  in  series,  and  an  amplifying  magnet  lo- 
cated immediately  behind  the  diaphragm  in  the  transmitter. 
This  telephone  has  been  successfully  worked  over  115  miles 
of  telegraph  wire  v.ith  earth  return,  and  it  is  believed  that 
when  further  experiments  are  made  that  a  distance  much 
greater  than  tliis  can  be  successfully  worked. 
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Among  the  various  other  telephonic  apparatus  brought 
out  by  Mr.  McKelvcy  is  a  drj'  battery  for  telephone  and  open 
circuit  work,  and  which  has  been  tested  in  all  the  various 
open  circuits  with  the  most  satisfactory  results.  These 
batteries  have  been  in  use  on  an  experimental  telephone 
line  constructed  by  Mr.  McKelvey  for  the  past  eighteen 
months,  and  are  giving  the  same  satisfactory  results  to-day 
that  they  did  when  the  line  was  first  constructed. 


A   New   Alternating  Current   Arc   Lamp. 


During  the  past  year  electric  lighting  by  means  of  arc 
lamps  on  alternating  current  circuits  has  made  marked  prog- 
ress, and  the  General  Incandescent  .'\rc  Light  Company,  572- 
578  First  avenue.  \Vw  York  City,  has  recogni/.ed  this  fact  by 
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ORNAMKNTAI,    ALTHRNATING     ARC     LAMPS 

placing  upon  the  market  a  new  alternating  current  incandes- 
cent arc  lamp  of  the  same  high  standard  of  workmanship 
which  has  iharactirizcd  its  continuous  current  lamps. 
The  company  manufactures  this  new  lamp  in  various  styles 
and  degrees  of  ornamentation  from  the  plainest  "  standard  " 
lamp  of  simple  and  neat  design  to  the  most  clal>oratc  crea- 
tion of  the  metal  worker's  art.  The  accompanying  illustra- 
tions give  some  i<lea  of  the  attractive  form  in  which  these 
lamps  have  been  gotten  up.  The  Cicneral  Incandescent  Arc 
Light  Company,  however,  docs  not  rest  its  claims  upon  ex- 
ternal appearance,  but  the  operation  of  the  lamp  it.sclf  is  said 
to  be  equal,  if  not  supcri(^r,  to  the  company's  direct  current 
lamp,  ^h'■'h  has  attained  such  success.  The  lamps  burn 
steadily,  givf*.  .^s  pleasing  a  light  as  the  direct  current 
lamp,  ami  have  given  excellent  satisfaction.  Simplicity  of 
mechani.sm,  hrst-class  workmanship,  absolute  steadiness 
without  adinstmcnt.  ca-M^  of  trinmiing.  protection  from  dust 
and  weatlier,  starting  at  less  than  the  normal  current,  no 


waste  of  current  in  resistance,  large  range  of  candle  power 
and  improved  carbon  holders  are  some  of  the  claims  for 
superiority  which  are  made  for  this  lamp. 


Pneumatic  Quick  Break  Switch. 


Tlie  accompanying  illustration  of  the  pneumatic  quick 
break  switch,  manufactured  by  the  Ohio  Brass  Company. 
Mansfield,  Ohio,  shows  it  in  normal  position,  when  the  cir- 
cuit is  closed.  The  action  of  the  switch  when  opening  the 
circuit  is  as  follows:  On  drawing  down  the  handle,  a 
toothed  segment  engages  with  the  rack  shown  on  the  end 
of  the  plunger  rod,  carries  the  plunger  from  the  front  to  the 
rear  end  of  the  cylinder  and  compressing  a  coiled  spring  on 
the  inside  of  it  until  the  small  projecting  pieces  on  the  mova- 
ble arm  strike  against  the  snoulders  on  the  body  of  the 
switch.  The  contact  lips  are  then  separated  and  the  mov- 
able arm  is  drawn  upward  by  the  force  of  the  compressed 
cylinder  spring,  giving  a  quick,  wide  break.     At  the  mo- 


I 


PNEUMATIC  QUICK   BREAK  SWITCH. 

ment  the  separation  is  made  a  jet  of  air  is  thrown  against 
the  arc,  if  any  is  formed,  by  the  forward  movement  of  ihc 
plunger  in  the  cylinder,  making  it  impossible  for  the  current 
to  carry  over.  The  metal  parts  of  this  switch  are  made  of 
l)olished  brass,  mounted  on  a  slate  base.  They  are  made  in 
single,  double  and  triple  pole  types,  ranging  in  capacity 
from  100  amperes  upward.  The  contact  lips  are  separable 
and  reversible. 


New     Rook. 

ENGLISH  METHODS  OK  STREET  RAILWAY  TRACK  CON- 
STRUCTION. By  James  More  and  Alexander  McCallum. 
New  York:  Stn-et  Hallway  Publishing  Company.  26  p&ffes. 
10  llluslrnlions.      Prloe.   35  cents. 

This  is  a  small  i>amphlet  reprinted  from  the  columns  of 
the  "  Street  Railway  Journal,"  and,  as  indicated  by  the  title, 
is  on  the  methods  of  street  railway  track  construction  as  car- 
ried out  in  (ireat  Britaiii.  The  authors  claim  that  in  many 
respects  English  construction  is  superior  to  American,  but 
aside  from  this  claim,  much  information  can  be  obtaine<l 
from  the  pamphlet  that  will  be  of  value  to  American  street 
railway  engineers. 


Not    Hone.^t — On   Sundays. 


The  cililor  of  our  bright  London  contemporary,  "  Light- 
ning," calls  attention  to  the  fact  that  on  Sundays  the  penny-in- 
the-slot  cigarette  machines  will  receive  and  keep  the  pennies 
but  will  not  give  any  cigarettes  in  return. 


March  3,  1894. 


THE     ELECTRICAL     WOKLL). 
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New  Incorporations. 


The  Electrical  Stock  Market. 


New  York,  Feb.  23,  1894. 

THE  ELECTRICAL  STOCK  MARKET  has  made  further  prog- 
ress towards  higher  quotations.  In  this  it  is  but  reflecting  the 
improved  condition  of  business,  a  feeling  that  all  commercial  cir- 
cuits are  participating  in. 

GENERAL  ELECTRIC  has  been  unusually  strong  this  week. 
There  has  been  any  amount  of  bull  talk  on  the  property.  It  has 
been  well  known  that  the  short  interest  existing  for  some  time 
has  been  very  apprehensive  of  late,  and  there  is  good  ground 
for  believing  that  a  good  deal  of  it  has  been  scared  to  cover  this 
week.  There  are  semi-official  reports  that  the  company  has  paid 
off  its  floating  debt,  that  it  has  numerous  orders  on  hand,  which, 
without  any  new  business,  is  sufficient  to  pay  the  fixed  charges 
and  the  preferred  stock  dividend  and  leave  a  4  per  cent,  sur- 
plus applicable  to  dividends  on  the  common  stock.  The  Drexel- 
Morgan  people  still  put  in  a  good  word  for  the  stock,  and  there 
are  indications  of  inside  buying.  The  officials  say  the  volume  of 
business  this  year  will  be  about  $20,000,000,  and  the  dividend  on 
the  preferred  stock  will  undoubtedly  be  resumed  at  the  end  of  the 
current  quarter.  There  is  no  prospect,  however,  of  an  early  re- 
cuperation of  dividends  on  the  common  stock.  The  best  thing  has 
been  the  strong  demand  for  the  bonds;  the  5s  closed  to-day  at 
80%,  a  rise  of  about  5  points  for  the  week. 

WESTINGHOUSE  ELECTRIC  issues  continue  strong.  From 
Pittsburgh  comes  the  report  that  the  company  will  at  once  be- 
come a  very  active  competitor  in  the  direct  current  arc  light  bus- 
iness. The  company  has  perfected,  it  is  said,  a  generator  which 
has  very  great  advantages  over  any  of  the  forms  now  in  use.  Its 
efficiency  is  said  to  be  some  10  per  cent,  higher  than  the  average 
of  generators  now  sold.  The  Westinghouse  company  intends  to 
establish  rates  for  this  arc  lighting  apparatus  on  a  purely  com- 
mercial basis,  so  it  will,  therefore,  be  hereafter  one  of  the  mosi 
active  competitors  for  a  class  of  business  heretofore  almost  ex- 
clusively enjoyed  by  the  General  Electric  Company  and  its  allied 
concerns. 

THE  POSTAL  TELEGRAPH  COMPANY  and  the  American 
Bell  Telephone  Company  will,  according  to  a  just  published  re- 
port, enter  into  a  deal  to  consolidate  their  interests.  The  pro- 
posed increase  of  capital  by  the  Bell  companj'  is  supposed  to  have 
a  bearing  on  the  matter.  The  Postal  company  is  understood  to  be 
earning  a  dividend  now.  No  details  of  the  proposed  merger  are 
known,  but  it  will  be  a  combination  of  vast  importance. 

WESTERN  UNION  TELEGRAPH  has  shared  in  the  week's 
strength.  It  continues  to  command  inside  support,  and  the 
smaller  shorts  have  become  very  uneasy  over  the  scarcity  of  the 
stock  in  the  loan  market.  The  Goulds  are  openly  bullish  on  all 
their  properties  and  Western  Union  will  be  taken  care  of  with  the 
rest. 

THE  STREET  RAILWAY  AND  ILLUMINATING  PROPER- 
TIES' trustees  invite  proposals  for  the  sale  to  them  of  another 
$110,000  of  the  outstanding  preferred  stock.  The  $70,000  previously 
called  has  been  cancelled,  the  average  price  being  $82.90  per  share. 
The  range  of  stock  accepted  under  the  first  call  was  about  80  to 
84.  There  were  tenders  as  high  as  110,  the  maximum  price  at 
which  it  can  be  purchased  for  cancellation.  Bids  of  10  are 
made  for  the  common  stock,  one  small  sale  at  lOVs  being  reported. 

THE  BELL  TELEPHONE  COMPANY  of  Canada  reports 
for  the  year  ending  Dec.  31,  1893,  gross  earnings  of  $961,174,  operat- 
ing expenses  of  $236,383  and  net  earnings  of  $724,791.  The  paid  up 
capital  is  only  $2,421,000,  so  that  the  net  earnings  equal  about  SO 
per  cent,  on  the  capital. 

THE  ELECTRIC  ILLUMINATING  AND  POWER  COMPANY, 
of  Long  Island  City,  has  been  incorporated  at  Albany  with  a 
capital  of  $50,000.  The  directors  are  H.  H.  Hollister,  E.  A. 
Maher,  R.  T.  McCabe,  John  Stewart,  Cord  Meyer,  Charles  Hoff- 
man and  D.  H.  Valentine,  of  Brooklyn. 

THE  COMMERCIAL  CABLE  COMPANY'S  new  cable  between 
Nova  Scotia  and  Ireland  will  be  commenced  May  1;  it  will  be 
2,200  miles  long.      The  stock  is  now  quoted  at  145  asked. 

THE  ALLENTOWN  ELECTRIC  RAILWAY,  it  is  reported,  has 
been  sold  for  $300,000  by  the  Industrial  Improvement  Company,  of 
Boston,  to  the  Johnstown  Company,  of  Allentown. 
ELECTRICAL    STOCKS. 


Par. 

Brush  111.,   New  York 50 

Detroit   Electrical    Works 10 

Cleveland  General   Electric  Co — 

East   River   Electric    Light 100 

Electric  Con.   &  Supply  Co.,  pref 15 

"             "             "             com 15 

Edison  Electric  111.,   New  York 100 

**             **             '*         Ists                                                    ■-  •-" 

Edison  Electric  111.,   Brooklyn 100 

"        Boston 100 

"           "           "        Chicago 100 

"            "            "        Philadelphia 100 

Edison  Electric  Light  of  Europe — 

"        Bonds  > — 

Ore    Milling — 

Fort  Wayne  Electric — 

General  Electric  Company 100 

deb.  5's   — 

Interior  Conduit  and  Ins.   Co 100 

Mount   Morris   Electric — 

Westinghouse  Consolidated 50 

"           "           "           pref 60 

Western  Uu^on  Telegraph _ 


Bid.  Asked. 

20  35 

?  3 

86  90 

—  65 
15  16 
15  17  »2 
on  98 

10538  10534 

99  102 

112  115 

145  150 

115  120 

—  3 
80  8> 

5  12 

41-,  y\U 

SSAi  SSb 

80  80% 

20  30 

—  65 
45  47 
26%  27  J^ 
83^4  84 


THE  AMERICAN  ELECTRIC  BATTERY  COMPANY,  Des 
Moines,  Iowa,  capital  stock  $250,000,  heis  been  formed  to  manufac- 
ture all  kinds  of  electrical  machinery,  appliances  and  supplies. 
F.  D.  Goode,  J.  B.  Cann,  F.  G.  Curtis,  H.  E.  Church  and  L.  W. 
Goode  are  interested. 

THE  MADISON  MILLING  COMPANY,  Madison,  Minn.,  cap- 
ital stock  $50,000,  has  been  formed  to  own  and  operate  a  mill 
and  to  furnish  power  for  electric  light  and  waterworks  in  that 
village.  E.  O.  Berg,  J.  F.  Jacobson,  G.  Herriges,  N.  Herriges  and 
P.  G.  Jacobson,  all  of  Madison,  are  interested. 

THE  PALMYRA  ELECTRIC  LIGHT  AND  POWER  COM- 
PANY, Palmyra,  N.  Y.,  capital  stock  $10,000,  has  been  formed  to 
do  electric  lighting,  heating  and  to  supply  power.  W.  J.  Morri- 
son, Syracuse,  N.  Y.;  B.  H.  Davis  and  S.  P.  Nichols,  Palmyra,  N. 
Y.,  are  interested. 

THE  WAUKEGAN  ELECTRIC  RAILWAY  COMPANY,  capital 

stock  $500,000,  has  been  formed  to  construct,  purchase  and  oper- 
ate street  railways,  electrin  light,  power  and  gas  plants;  also 
waterworks.  M.  C.  Van  Fleet,  B.  L.  Jones  and  C.  W.  Plamer 
are  the  promoters. 
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Office  of  Thc  Exectrical  'World,        ) 
41  Park  kow,lvc«f  VohK,  Feb  23. 1894.) 

CAPTAIN  WILLARD  L.  CANDEE  AND  GEORGE  T.  MAN- 
SON  will,  as  usual,  be  on  hand  at  the  convention  to  represent  the 
Okonite  Company,  Ltd.  The  popularity  of  these  gentlemen  is 
only  equalled  by  that  of  the  Okonite  specialties  themselves. 

THE  GENERAL  INCANDESCENT  ARC  LIGHT  COMPANY, 
572-578  First  avenue.  New  York  city,  will  be  represented  at  the 
Convention  by  its  general  sales  agent,  Mr.  S.  A.  Douglas,  who 
will  explain  the  details  and  show  the  excellent  points  of  the  new 
incandescent  arc  lamps  which  the  company  has  just  placed  upon 
the  market. 

E.  F.  GENNERT,  who  has  been  connected  with  the  E.  P.  Glea- 
son  Manufacturing  Company  for  nearly  22  years  as  superintendent 
and  vice  president,  severed  his  connection  Jan.  1  with  this  firm 
and  is  now  general  manager  of  the  William  Lang  Company,  man- 
ufacturers of  metal  goods,  123-139  Middleton  street,  Brooklyn,  N. 
Y.,  which  is  contemplating  going  into  the  electrical  suppiy  bus- 
iness. 

W.  D.  HOLMES  AND  GEORGE  W.  WALKER,  manufacturers' 
agents,  136  Liberty  street.  New  York,  are  placing  on  the  market  a 
new  and  novel  electric  shade  which  is  light,  durable  and  cheap. 
The  shade  is  made  of  Qelluloid  and  has  a  fixture  attached  which 
will  be  suitable  for  any  socket,  and  they  are  in  all  colors,  from 
a  dark  bottle  green  to  a  plain  white,  are  unbreakable  and  can  be 
washed  the  same  as  porcelain.  A  cheaper  shade  is  made  of 
paper,  which  will  be  in  great  demand  for  central  station  and  fac- 
tory work. 

THE  COMPLETE  ELECTRIC  CONSTRUCTION  COMPANY. 
of  121  Liberty  street.  New  Y'ork,  recently  closed  contracts  for  the 
following:  With  the  Brush  Electric  Company,  of  Philadelphia,  for 
a  10-mile  subway,  and  with  the  Lakeside  Railway  Company  for  a 
complete  electric  railway  from  Mahauoy  City  to  Shenandoah,  Pa., 
to  consist  of  a  Westinghouse  equipment  with  260-h.  p.  generator 
and  engine,  and  70-T.  R.  bracket  construction.  Mr.  J.  A.  Seeley 
is  the  president  of  the  company  and  C.  O.  Baker,  Jr.,  secretary 
and   treasurer. 

CUTTING  DOWN  WIRES.— The  work  of  cutting  down  over- 
head wires  is  proceeding  un  ier  the  direction  of  Chief  In- 
spector Brown,  of  the  Board  of  Electrical  Control.  The  start  was 
made  on  the  roof  of  the  Fifth  Avenue  Hotel,  and  the  men  will 
work  down  as  far  as  Twelfth  street  at  once.  The  district  is  be- 
tween Fourth  and  Sixth  avenues.  Mr.  Brown  said  that  he  would 
leave  a  few  wires  overhead,  belongirg  to  people  who  have  per- 
mits from  the  Board  of  Electrical  Control,  and  added  that  the 
work  will  be  the  most  extensive  of  its  kind  ever  undertaken  in  this 
city.  The  work  of  cutting  the  wires  will  be  continued  until  the 
men  reach  the  Battery. 

MR.  THOMAS  C.  PERKINS,  vice  president  of  the  Mather  Elec- 
tric Company,  Manchester,  Conn.,  was  in  the  city  last  week  and 
reported  plenty  01  business,  with  bright  prospects  tor  the  future. 
The  Mather  company,  having  been  thoroughly  reorganized,  is  now 
better  than  ever  equipped  for  the  line  of  work  for  which  it  has 
long  been  well  known.  It  also  intends  to  pay  special  attention 
to  constructing  railway  generators  The  company  proposes  in  the 
future  to  deal  directly  with  contractors  as  agents  in  various  parts 
of  the  country,  instead  of  establishing  numerous  local  branches 
or  offices.  G.  M.  Anger,  116  Bedford  street,  Boston,  Mass.,  is  the 
contractor  for  the  Mather  apparatus  in  New  England. 
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CProm  our  own   Correspondent.) 

L/jsi^js,   Feb.  14.  1894. 

TRAMWAY  STATISTICS.— The  latest  Board  of  Trade  returns 
ishow  that  whilst  In  Scotland  the  net  earnings  are  on  the 
average  £1,1*>0  per  mile,  the  same  figure  for  England  and  Ireland 
Is  respectively  £800  and  £600.  The  municipalization  of  the  tram- 
ways, as  wc-11  as  the  electric  light,  is  proceeding  apace,  but  has 
not  as  yet  attained  very  large  dimensions.  Only  three  local  author- 
ities, viz.,  of  lilackpool,  Huddorslleld  and  Plymouth,  are  at  tht- 
present  moment  actually  working  their  tramways.  Of  the  total 
tramways  in  the  United  Kingdom  one-fourth  are  owned  by  local 
authorities,  and  it  is  Interesling  to  note  that  whilst  the  average 
total  expenditure  per  mile  In  the  case  of  the  municipally  con- 
structed lines  amounts  to  a  little  over  £11,000,  the  same  ttgure  for 
the  lines  constructed  by  private  enterprise  aggregates  £16,000,  the 
average  for  the  United  Kingdom  being  about  £15,000. 

TELEGRAPHIC  COMMUNICATION  BETWEEN  INDIA  AND 
ENGLAND.— Mrv  E.  O.  Walker,  late  of  the  Indian  telegraph  ser- 
vice, will  read  to-morrow  an  Interesling  paper  at  the  Imperial  In- 
stitute on  the  subject  of  the  present  condition  and  future  pros- 
pects of  telegraphic  communication  between  England  and  India. 
The  most  important  points  brought  out  by  Mr.  Walker  are:  (1) 
That  the  time  has  now  arrived  when,  in  the  interest  of  the  com- 
mercial community,  the  present  4h.  word  tariff  should  be  gradu- 
ally reduced  to  Is.  (2)  That  the  present  prosperous  financial 
condition  of  the  telegraph  comi)anies  concerned  permits  of  their 
gradually  reducing  their  tariff  without  much  danger  of  a  di- 
minished return  to  their  shareholders.  (3)  That  whilst  the»  early 
land  lines  across  Turkey,  Prussia,  Russia,  etc.,  were  constantly  in- 
terrupted, exi-erience  has  taught  us  how  to  obtain  from  them  al- 
most as  regular  a  service  as  from  submarine  cables.  (4)  That 
failing  reasonable  reduction  in  tariffs  on  the  part  of  the  com- 
panies, the  Ind!an  Government  would  do  well  to  run  a  line  on  its 
own  account  from  the  Indian  frontiers  across  Afghanistan,  Persia, 
the  Merv,  Russia  and  I'russia  to  the  North  Sea,  and  then  by 
<able   to   England. 

TH!-:  LAMP  CONNECTIONS  OF  THE  METROPOLITAN 
ELECTRIC  LIGHT  COMPANIES.— Whenever  the  rapid  increase 
in  the  lamp  connections  of  our  metropolitan  electric  light  com- 
panies is  brought  to  the  notice  of  the  gas  interest,  the  gas  jour- 
nals almost  Invariably  console  themselves  by  prophesying  that  the 
present  rate  c»f  Incn-ase  will  not  be  kept  up  very  much  longer. 
However  that  may  be.  If  one  goes  to  the  trouble  of  plotting  the 
(lampage)  curves.  It  cannot  be  said  that  those  relating  to  the  lead- 
ing and  largest  companies  show  any  signs  of  saturation.  For  In- 
Htani-e,  the  Kensington  and  KnlghtsbrldKo  company  has  increased 
Its  lamp  connections  during  the  past  twelve  months  by  35  per 
cent.,  and  has  Just  paid  a  dividend  to  Its  ordinary  shareholders  of 
6  per  cent. 


yciuo  of  the  ItteciT. 

Electric  Light  and  Power. 


LEAD  villi:,  (JUL.,  has  organized  a  second  electric  lighting 
company. 

LYNCimURO,  VA.— Lynchburg  is  to  have  its  own  electric 
lighting  plant. 

HAMILTON,  OHIO.  — Rids  for  the  proposed  electric  lighting 
plant  will  be  recelvi-d  by  Council  till  March  17. 

0NT().\A(50.N,  MICH.  -The  city  will  vote  March  12  on  an  Issue 
of  $.10,000  in  bonds  for  electric  light  and  waterworks. 

WHITEHALL.  N.  Y.  T.  S.  McLnghlln  will  Incorporate  an  elec- 
tric cofn|>«ny   to  take  ovr  his  electric  lighting  plant. 

WA.SHINGTON,  N.  J.— Rutherford  Rtuyvesant  will  build  an- 
other eleitrlr  lighting  plant  on  the  TratKjulllty  farms. 

CONNERSVlLLi:.  WIS.— F.  T.  Roots  is  corresponding  In  llu- 
matter  of  changing  from  his  present  water  power  to  electricity. 

Horc.HTON.  MICH  -The  Peninsula  Electric  Light  Company 
will  (luplliate  Its  plant  .it  Hovighton  during  the  coming  summer. 

VICTORIA.  TKX.— Jns.  Koyer  has  bought  a.  controlling  Inter- 
est In  the  electric  lighting  plant,  and  will  make  many  Improve- 
ments. 

SPRINtMMKLD.  ILL.— The  City  Council  committee  on  lighting 
has  tleelded  to  reject  the  propositions  of  the  gas  and  electric  light 
companies. 

PUOVIIMONCK.  R  I.  -Mr.  John  J.  Mo<iro  has  succeeded  Mr 
Marsden  Perry  as  superlnteinleni  i>f  ili.>  v^rragansett  Electric 
Light  Company. 

WILMINC.Tt^N.  N.  C— SeakJ  i.ruposals  will  be  received  till 
Match  16  for  lighting  the  city  with  «lectrlr  lights.  S  H.  Flsh- 
blate  Is  mayor. 

YORK.    PA.— The    or.llnjuioe    nuthori/.lng    an    ni  tlon    of 

J40,000  for  an  electric  lighting  plant  was  rcvwrted  !.   »  .y  from 

th«  ways  and  means  committee. 


ENFIELD,  CONN.— The  Enfleld  Electric  Light  and  Power  Com- 
pany will  extend  its  plant  as  far  as  the  First  Congregational 
Church,  and  will  wir«  .same  for  electric  lighting. 

SANDWICH,  ILL.— At  a  Council  meeting  the  bids  for  the  steam 
portion  of  the  electric  lighting  plant  were  rejected,  and  the  speci- 
fications will  be  revised  and  resubmitted  for  bids. 

THE  HOME  ELECTxlIC  COMPANY,  of  Tyrone,  Pa.,  has  Just 
added  a  large  boiler  to  us  plant,  and  also  a  new  switchboard  de- 
signed by  the  superintendent,  Mr.  S.  H.  Stauffer. 

SAN  DIEGO,  CAL. — Sealed  proposals  will  be  received  to  March 
22  for  lighting  the  streets  and  parks  with  electricity  for  one  year 
from  the  1st  of  April,  1894.      S.  W.  Belding  will  give  details. 

NIAGARA  FALLS,  N.  Y.— The  Niagara  Falls  Electric  Light 
Company  Is  making  arrangements  to  extend  its  wires  and  build 
a  new  plant,  likely  to  be  located  near  the  old  Wesley  Park. 

WOODSTOWN,  N.  J.— A  strong  effort  Is  being  made  to  estab- 
Ish  an  electric  lighting  plant  in  Woodstown.  It  is  proposed  first 
to  light  the  business  places  in  the  middle  of  the  city  and  then  the 
entire  city. 

PORTLAND,  ME.— C.  B.  Dalton  offers  for  sale  or  lease  two 
water  powers  of  5,000  and  2,500  h.  p.,  respectively,  and  18  and  20 
miles  distant  from  Portland,  Me.  Mr.  Dalton  calls  attention  to 
the  fact  that  the  city  pays  $33,000  per  year  for  lighting  the  streets 
alone. 

MONTCLAIR,  N.  J.— Paul  Wilcox  and  other  local  capitalists 
applied  to  the  township  committee  of  Montclair,  N.  J.,  for  an 
electric  lighting  franchise.  The  application  was  referred  to  th-- 
street  lighting  committee,  of  which  M.  N.  Baker  Is  chairman. 
From  500  to  800  incandescent  lamps  would  be  required  to  cover  the 
town. 


The  Electric  Railway. 


SOUTH  NORWALK,  CONN.— The  tramway  company  proposes 
to  extend  to  Roton   Point  and  Five  Mile  River. 

GAYSPORT,  PA.— The  Logan  Valley  Electric  Company  has 
been  granted  right  of  way  through  Gaysport. 

ROCKVILLE,  MD.— The  extension  of  the  Bethesda  Electric 
Railroad  Company  to  RockvlUe  Is  being  agitated. 

ENGLEWOOD,  N.  J.— Judge  Phelps  Is  said  to  be  interested  In 
a  proposed  trolley  line  between  Englewood  and  Hackensack. 

MIDDLETOWN,  PA.— The  Hon.  J.  W.  Rife  has  been  refused  an 
extension  of  time  in  which  to  begin  work  on  his  proposed  electric 
railway. 

YOUNGSTOWN,  OHIO—  Bids  will  be  received  to  March  3  for 
operation  of  an  electric  street  railway.  J.  Howard  Edwards  is 
city    clerk. 

ASHLAND,  WIS.— The  Ashland  Lighting  and  Street  Railway 
Company  will  Issue  $250,000  In  bonds  to  pay  off  indebtedness  and 
make  Improvements. 

ANN  ARBOR,  MICH— The  Ann  Arbor  Electric  Street  Car  Com- 
pany and  the  Ypsllantl  motor  line  have  decided  to  consolidate  and 
run  the  whole  line  by  electricity. 

HOLYOKE,  MASS.— The  Board  of  Aldermen  of  Holyoke  will 
give  a  hearljig  March  6,  at  8  P.  M.,  on  the  petition  of  the  Holyoke 
Street  Railway  Company  for  leave  to  extend  Its  lines. 

WARREN,  OHIO.— A  corporation  with  $10,000  capital  has  been 
organized  to  construct  a  railroad  between  Kinsman  and  Farm- 
dale.  D.  N.  Yeomans,  E.  R.  Brackln  and  J.  A.  Russell  are  in- 
terested. 

PHILADELPHIA,  PA.— The  Philadelphia  "Record"  states  that 
property  on  Delaware  avenue,  near  I^aurel  street,  has  been  pur- 
chased as  a  site  for  a  mammoth  power  house  for  the  I'liotrir  Trac- 
tion Company. 

PHILADKLPHIA.  PA.— The  contract  to  build  the  trolley  road 
of  the  Lehigh  Traction  Company  from  Harlelgh  to  FreelanJ, 
seven  miles,  has  been  awarded  to  the  Westlake  Electric  Com- 
pany, of  Philadelphia. 

lUtRNKLLSVILLE.  N.  Y.— Residents  of  Howard,  about  el«ht 
miles  from  Hornellsvllle.  are  .ngltatlng  for  an  electric  railway  to 
connect  the  town  with  Hornellsvllle  or  C.inlPteo.  to  be  used  for 
both    passengers    diid    freight. 

GAIT'  HURG.    MD— Upton   Darby,    president  of   the   bank, 

Is   corr'  K    with    northern    capitalists    with    a    view    to    con- 

structing an  electric  railway  from  the  Intersection  of  Seneca  with 
the    I'otomac   River  to   Gaithersburg. 

ELKHART,  IND— The  Elkhart  electric  railway  has  been  sold 
to  O.  N.  L\imbert  for  $21,000.  An  effort  will  be  made  to  consoli- 
date with  the  Goshen  railway,  and  work  will  soon  be  rommonr.-'d 
to  complete  the  line  between  the  two  cities. 

KINSMAN.  OHIO —The  Kinsman-Farmdale  Eleotnc  Railway 
Company  Is  incorporated,  with  a  capital  of  $Ui.f»O0.  to  build  a  street 
railway  to  connect  the  t<nvn8  of  Kinsman  and  Farmdale.  D.  M. 
Yeoman,  E.  R.  Brackman  and  J.  A.  Russell  are  Interested. 

STAMFORD.  ONT..  CANADA.— Two  applications  for  electric 
railway  franchises  have  been  received  by  the  Stamford  Council, 
one  from  Mr.  Black  and  another  from  B.  Lundy.  In  connection 
with  E.  A.  C.  Pew.      Both  applications  were  placed  on  file. 
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TOWANDA,  PA.— A  project  Is  being  pushed  to  connect  To- 
wanda  and  Wellsboro,  by  way  of  Troy,  Sylvania  and  Mansfield,  by 
an  electric  railroad.  Most  of  the  right  of  way  from  Troy  to 
Mansfield  has  been  obtained.  Charles  Card,  of  Sylvania,  is  in- 
terested. 

NIAGARA  FALLS,  N.  Y.— Burt  Van  Horn,  Jr.,  representing  the 
Niagara  Whirlpool  and  Northern  Railroad  Company,  has  given 
notice  that  he  will  apply  for  a  franchise  for  an  electric  road  on 
Main  and  other  streets,  and  Common  Council  will  pass  upon 
same  March  5. 

LA  CROSSE,  WIS.— The  La  Crosse  and  Oskaloosa  Street  Rail- 
way Company  will  increase  its  capital  from  $30,000  to  $50,000,  and 
will  equip  its  line  with  electricity.  Work  will  be  begun  as  soon 
as  the  weather  permits.  J.  B.  Canterbury  is  president,  and  E. 
B.  McGill  is  secretary. 

KINGSTON,  N.  Y.— The  Kingston  "Leader"  states  that  tho 
company  which  proposes  to  build  an  electric  line  between  Kings- 
ton and  EUenville  will  be  called  the  Rondout  Valley  Electric  Rail- 
way Company,  and  that  it  will  light  the  villages  through  which 
it  passes  by  electricity. 

DIXON,  ILL. — The  Rock  River  Electric  Railway  Company  has 
been  incorporated  and  will  extend  via  Grand  Detour,  Oregon  and 
Byron  to  Rockford.  The  president  of  the  new  company,  James  H. 
Ticknor,  of  Rockford,  nas  already  over  ten  miles  of  electric  rail- 
way in  the  city  of  Rockford. 

STOWE,  VT.— The  Mount  Mansfield  Electric  Railway  Com- 
pany has  been  incorporated,  with  a  capital  of  $50,000,  to  build  an 
electric  road  from  Stowe  to  Waterbury,  a  distance  of  ten  miles. 
E.  D.  Blackwell,  of  Montpelier;  O.  B.  Luce,  of  Stowe,  and  L.  A. 
Pike  and  L.  C.  Moody,  of  Stowe,  are  directors  and  will  give  de- 
tails. 

ELIZABETH,  N.  J.— Articles  of  incorporation  of  the  Suburban 
Railway  and  Electric  Company,  $750,000,  were  filed  in  the  office  of 
the  county  clerk  in  Elizabeth,  and  its  principal  office  will  be  here. 
The  incorporators  are  James  B.  McGiffert,  of  Roselle;  W.  B.  Hos- 
mer,  of  Boston;  John  S.  Bartlett  and  Charles  H.  Newhall,  of 
Lynn,   Mass. 

HOMESTEAD,  PA.— The  Homestead  Borough  Council  has 
granted  right  of  way  to  four  companies  to  operate  electric 
roads  in  their  streets — the  Homestead  and  Highland  Railway 
Company,  the  Pittsburg  and  Homestead  Railway  Company,  the 
Homestead  Street  Railway  Company  and  the  Second  Avenue  Rail- 
way Company. 

BURLINGTON,  VT.— The  proposed  electric  road  from  Bur- 
lington is  now  assured.  Hon.  Isaiah  Dow,  C.  G.  Peck,  Albert  Reed 
Ray,  Perry  Reed  and  H.  M.  Hull,  of  Hinesburg,  and  C.  W. 
Brownell  and  Frank  O.  Sinclair,  of  Burlington,  are  interested. 
The  latter  is  engineer  for  the  project.  C.  G.  Peck,  of  Hinesburg, 
will  shortly  address  a  mass  meeting. 

SCHUYLERVILLE,  N.  Y.— Dennis  B.  Hill,  of  Greenwich,  N.  Y., 
has  obtained  permission  from  the  commissioners  of  the  town  of 
Saratoga  to  erect  poles  and  string  wires  along  the  highway  lead- 
ing from  Northumberland  through  Schuylerville  and  Grange- 
ville  to  Saratoga  Springs.  It  is  the  object  of  Mr.  Hill  to  fur- 
nish power  from  the  plant  now  being  installed  at  Clark's  Mills 
for  an  electric  railway. 

NORFOLK,  VA. — A  bill  was  introduced  at  Richmond  to  incor- 
porate the  South  Norfolk  Street  Railway  Company,  and  it  was 
opposed  by  the  existing  street  railway  officials,  who  claim  that 
they  are  just  beginning  to  see  financial  daylight,  and  that  there 
is  not  traffic  enough  for  two  roads,  and,  further,  that  they  have 
made  arrangements  to  extend  their  road  and  equip  with  elec- 
tricity. Notwithstanding  the  protest,  the  bill  was  reported  fa- 
vorably. 

PLAISTOW,  N.  H. — Residents  have  issued  an  ultimatum  to  the 
projectors  of  the  New  Hampshire  electric  railway  system  that 
if  Plaistow  is  not  included  in  the  route  they  will  oppose  the 
scheme.  It  is  stated  that  prominent  residents  of  Plaistow  are 
interested  in  the  scheme  to  build  an  electric  road  from  there 
through  South  Kingston,  Kingston  Plains  and  thence  to  Brent- 
wood, and  that  plans  have  been  drawn  and  the  road  will  soon  be 
incorporated. 

ITHACA,  N.  Y.— The  Cayuga  Lake  Electric  Railroad  Com- 
pany has  filed  articles  for  incorporation,  the  principal  office  to  be 
at  Ithaca,  N.  Y.,  to  operate  an  electric  railway,  length  not  to 
exceed  two  miles,  and  the  capital  stock  to  be  $25,000.  The  names 
and  addresses  of  the  incorporators  are  Alfred  Hand,  Horace  E. 
Hand  and  E.  L.  Fuller,  of  Scranton,  Pa.;  Do  F.  Van  Vleet,  Her- 
man Bergholtz  and  E.  P.  Fuller,  of  Ithaca,  N.  Y. ;  Charles  W. 
Hand  and  Henry  S.  Hand,  of  Brooklyn,  and  Fred  W.  Spender,  of 

Staten   Island. 

WASHINGTON,  D.  C— On  the  calendar  of  the  Senate  Dis- 
trict committee  are  the  following  railway  bills:  The  Washington 
and  Arlington  Street  Railway  Company,  W.  H.  Randle,  J.  S. 
Lawrence  and  Beriah  Wilkins;  the  Washington  and  Benning  Street 
Railway  Company,  introduced  by  Senator  Gibson — Levi  Wood- 
bury, Caleb  S.  Willard,  Robert  Downing;  the  Washington  Central 
Railway  Company,  John  H.  Knight,  Henry  H.  Rand,  Perry  W. 
Boyd,  Michael  I.  Weller  and  Nathaniel  McKay;  the  Washington, 
Alexandria  and  Mount  Vernon  Company  applies  for  right  to 
use  electricity  as  motive  power. 


Personal  Notes. 


THE  NATIONAL  ELECTRIC  LIGHT  ASSOCIATION  is  80  in- 
timately associated  with  the 
names  of  George  F.  Porter  and 
and  Cyrus  O.  Baker  that  its  an- 
nual gatherings  could  hardly  be 
counted  a  success  if  they  were  not 
present.  Mr.  Porter,  the  secre- 
tary of  the  association,  has  yet 
some  time  this  side  of  the  forties, 
having  been  bom  in  Pittsburgh, 
Pa.,  on  March  12,  1855.  where  his 
childhood  was  spent,  and  from 
whose  public  schools  he  gradu- 
ated. In  early  life  he  practiced 
civil  and  mechanical  engineering, 
later  entering  the  iron  business, 
in  which  he  remained  until  1883, 
with  the  exception  of  an  excur- 
sion into  the  electrical  and  rail- 
road field  from  1875  to  1877.  Dur- 
ing Mr.  Huntley's  term  as  presi- 
dent of  the  National  Electric  Light 
Association  Mr.  Porter  became  its 
secretary,  to  which  position  he  has  been  twice  reappointed. 
Mr.  Baker,  the  master  of  transportation,  has  become  such  an  in- 
dispensable adjunct  to  electric  light  gatherings  that  his  absence 
on  such  occasions  would  be  considered  almost  a  calamity.  Mr. 
Baker  was  born  in  Newark,  N.  J., 
on  the  12th  of  October,  1857.  For 
many  years  past  he  has  been  con- 
nected with  the  firm  of  Baker 
&  Co.,  of  Newark,  who  are  the 
only  refiners  of  crude  platinum 
in  America,  and  who,  with  John- 
son, Mathey  &  Co.,  of  England, 
are  known  the  world  over  as 
the  principal  workers  in  this  re- 
fractory metal.  Besides  his  con- 
nection with  this  business,  which 
has  had  such  a  close  association 
with  the  electrical  industries 
since  the  discovery  of  the  incan- 
descent lamp,  Mr.  Baker  is  finan- 
cially interested  in  a  number  of 
electrical  matters,  including  an 
electric  lighting  plant  at  New- 
town, L.  I.,  of  which  he  is  presi- 
ident  and  Mr.  Porter  is  secretary 
and    treasurer.      He    has    presided 

over  the  transportation  department  since  its  foundation  in  188S. 
and  in  a  manner  as  efficient  as  his  attention  to  his  charges  is 
genial. 


Miscellaneous  Notes. 


THE  FRANKLIN  INSTITUTE  has  awarded,  subject  to  objec- 
tion, until  April  1,  the  Elliott-Cresson  medal  to  Nikola  Tesla  for  his 
"Researches  in  High  Frequency  Phenomena." 

THE  CITIZEN'S  TELEPHONE  COMPANY,  St.  Joseph.  Mo., 
will  start  a  telephone  exchange  and  has  been  very  successful  in 
its  canvass  for  subsr-ribers.      Mr.  M.  M.  Riggs  is  president. 

BOSTON,  MASS.— The  Drawbaugh  Telephone  Company  has 
petitioned  for  incorporation  with  a  capital  of  not  less  than  $1,000.- 
000  nor  more  than  $10,000,000.  Fred  O.  Prince  is  at  the  head  of 
the  company. 

PROF.  F.  B.  CROCKER  delivered  a  lecture  on  electric  lighting 
at  Cooper  Institute  on  Feb.  14,  being  one  of  the  course  of  Uni- 
versity Extension  lectures.  While  the  lecture  mainly  dealt  with 
the  more  elementary  features  of  electric  lighting,  several  points  c  f 
importance  were  enlarged  upon,  as  the  candle  power  of  arc  and 
incandescent  lamps  and  the  economics  of  the  latter. 

THE  ELECTRICAL  ENGINEERING  LABORATORY  at  Pur- 
due University,  Lafayette.  Ind.,  we  are  informed,  was  not  dam- 
aged in  the  recent  disastrous  fire  which  destroyed  portions  of 
the  shops  and  the  mechanical  engineering  laboratory.  A  large 
generator  was  lost  in  the  fire,  but  with  this  exception  the  electrical 
equipment  was  uninjured,  and  the  work  in  this  line  is  progressing 
as  usual. 

ANOTHER  PENNOCK.— An  impostor  nam3d  Fred.  L.  Schupp 
recently  gulled  some  simpletons  in  Manayunk.  Pa.,  to  the  extent  of 
$1,000,  through  claims  that  an  idiot  should  have  suspected.  By 
means  of  a  device  he  exhibited,  which  could  be  placed  in  the  wood- 
work of  a  door  or  house,  he  claimed  that  with  a  simple  chemical 
battery  he  could  light  a  house  on  the  same  principle  "  that  elec- 
tricity is  utilized  to  ring  door  bells."  A  house  was  wired,  a  small 
"nickel-plated,  clock-like  machine"  placed  in  the  vestibule,  and 
the  stockholders  asked  to  be  present  to  witness  the  test.  At  the 
last  moment  Schupp  disappeared,  and  It  was  discovered  that  he 
had  meant  to  connect  the  house  with  a  trolley  wire  passing  the 
house,  but  was  scared  off  by  the  discovery  that  he  was  being 
watched. 
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HOME  THEORIES.— A  recent  pamphlet  contains  the  following: 
"By  decomposing  zinc  with  an  acid,  its  stored  energ>',  its  chemi- 
cal affinity,  is  released  and  comes  forth  in  the  form  of  electricity. 
But  suppose  you  try  decomposing  Iron  or  steel  with  this  acid, 
and  its  f;rit;rgy  comes  out  in  the  form  of  heat,  with  no  electricity 
about  it.  The  reason  zinc  gives  forth  electricity  is  because  of  its 
extraordinary  chemical  constitution,  which  no  other  material  pos- 
sesses. To  come  right  to  the  point,  it  is  undoubtedly  a  fact  that 
the  mode  of  the  atomlcal  motion  brought  about  by  the  decom- 
position of  zinc  is  altogether  different  from  that  of  other  ma- 
terials, and  this  mode  of  motion  happens  to  be  the  same  as  that 
brought  about  In  the  colls  of  a  dynamo  by  the  magnets  passing 
them.  Heat  is  evidently  a  slmjjle  reciprocating  atomical  mo- 
tion, while  In  the  case  of  electricity  we  have  the  best  of  evidence 
by  its  manifestations,  if  not  positive  proof,  that  it  consists  in  a 
rotary  reciprocating  motion  of  polarized  atoms  on  an  axis." 


THE  HOWARD  SYSTEM  of  arc  lighting  will  be  presented  to 
the  N.  E.  L..  A.  Convention  at  Washington,  D.  C,  by  Mr.  Charles 
H.  Huntley,  of  the  Buffalo  General  Electric  Company.  Mr.  Hunt- 
ley has  made  an  exhaustive  test  of  the  system  on  his  circuits  In 
Buffalo. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin, 
Conn.,  has  furnished  the  iron  roofs  for  the  new  electric  light  sta- 
tion for  the  Citizen's  Electric  Eight,  Heat  and  Power  Company,  at 
Eancastcr,  Pa.,  and  the  dye  house  of  George  C.  Hetzel  &  Co., 
Chester,    Pa. 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  direct  the  attention 
of  electrical  englneeers  to  their  "Samson  turbine"  water  wheel.  This 
wheel  is  furnished  in  a  number  of  styles  on  upright  and  hori- 
zontal shafts,  and  is  specially  designed  and  adapted  for  driving 
electric  lighting  and  power  plants. 

C.  B.  DALTON,  7  Preble  street,  Portland,  Me.,  offers  for  sale 
or  lease  two  water  powers  of  6,000  and  2,500  h.  p.,  and  18  and  iiO 
mIk-H.  respectively,  from  Purtland.  That  city  is  now  paying  $3J.- 
000  per  year  for  street  lighting  alone,  and  the  lowest  price  of  steam 
horse  power  is  quoted  at  lib  per  year. 

THE  W.  D.  GRAVES  ELECTRICAL  AND  MACHINE  WORKS, 
Cleveland,  Ohio,  bus  Issued  a  catalogue  of  the  various  arc-lighting 
apparatus  manufactured  by  it,  as  well  as  of  the  Graves  trans- 
former. The  Graves  arc  lamp  received  an  award  at  the  Chi- 
cago Fair,  and  continues  to  meet  with  success. 

THE  WKSTON  standard  voltmeters  and  ammeters  are  theo- 
retically correct  In  principle,  accurate  throughout  their  entire 
range,  simple  In  construction  and  economical  to  operate.  Their 
P<jpularlly  is  an  established  fact,  and  the  Weston  Electrical  Iji- 
Mtruinent  Company,  of  Newark,  N.  J.,  is  a  busy  concern. 

THE  OOUBERT  MANUFACTURING  COMPANY,  32  Cortlandt 
streel,    New    York    City,    v.  tures    two   steam   specialties   well 

worthy  of  the  careful   In.  ion  of  every   member  of   the   Na- 

tional Electric  Light  Association.  We  refer  to  the  Goubert  feed 
water  heater  and  Stralton  steam  separator,  of  both  of  which  It 
In  the  sole  manufacturer. 

THE  AMERICAN  SILK  M  ANI"KACTI;KIN(  !  COMl'ANY,  man- 
ufncturt-r  of  silk  wipers,  .I'hlladelphlu,  I'u.,  has  Just  received  a 
very  flattering  testimonial  as  to  the  merits  of  its  wipers  from 
•Mr.  J.  A.  Tarpley,  chief  engineer  of  the  United  Electric  Railway 
Company,  of  Nashville.  T<  iin..  In  which  he  states  that  the  wipers 
lire  the  best  he  has  ever  tried. 

MR.  H.  I.  HA  DA  WAY.  who  Is  well  known  throughout  Ken- 
tucky, Indiana  and  Ohio  from  his  long  connection  with  George 
Cutter's   specialty    line,    has  opened   an    •  il    supply    house   at 

&03    Third    street,    LouHvllle,    Ky.      He  to    carry    an    as- 

sottnicnt  of  both  elc-ctrlc  light  and  house  Koods.  and  has  the  best 
wishes  of  a  host  of  friends  with  hini  In  this  undertaking. 

THE  PARAGON  PITCH  COMPANY,  Cleveland.  Ohio,  is  mak- 
ing a  new  Insulating  pitch,  which  h'  \  In 
all  tests  so  fur  made,  several  niiiiHi  nlng 
large  <|uantltles  of  It.  A  representative  of  the  company  Is  ex- 
pected t<i  bo  at  the  convention.  In  Washington,  when  those  in- 
terested will  do  well  to  examine  Into  the  merits  of  the  new  ma- 
ti<rlal. 

THE    AMERICAN     RUHEROID    AND    RUBBER    MANUFA<' 
TURING  COMPANY,  205  Centre  street.  New  York,  has  placed  on 
the  market  a  line  of  ruborold  tubing  for  electrical  purposes,  which 
liiut  Ix^cn  approved  by  the  New  York  Btiard  of  Underwriters.      The 
lublDK.  while  aljii'  :ird  a."*   ordinary  hard   rubber   tube.  Is  flex- 

ible, and  In  large  »n  be  bent  ti>  a  right  angle  with  a  sm.*!!) 

radius. 

THE  WAKEFIELD  ELECTRICAL  ENGINEERING  COM- 
PANY. 7.11  Reniling  Tennlnal.  Philadelphia.  Pa  ,  has  secnr^.l  n 
eontrnot  for  a  seven-mile  extension  of  the  I.H'hiKh  Tractj.  ■  • 
i>any.  Har.leton.  Pa.  The  road  Is  to  be  built  In  a  very  s 
tlal  manner,  and  graded  according  to  the  l>csl  steam  i-oad  prac- 
tice, and  wilt  also  Include  several  large  trestles.  Work  will  be  In 
charge  of  Mr.  A.  W.  Gilbert,  constructing  engineer  for  the  com- 
pany. 


THE  ABENDROTH  AND  ROOT  MANUFACTURING  COM- 
PANY, 28  Cliff  street.  New  Y'ork  City,  reports  a  brisk  demand  for 
its  Root  improved  water-tube  steam  boiler,  with  recent  orders  of 
248  h.  p.  for  Para  (Brazil)  Electric  Light  Company;  2,000  h.  p.  for 
tunnel  plant  of  Baltimore  and  Ohio  Railroad  Company,  at  Bal- 
timore, Md.;  4,000  h.  p.  for  Cincinnati  Street  Railway  Company, 
and  two  large  boilers  for  the  Flatbush  Gas  Company,  Flatbush, 
L.  I.,  N.  Y. 

MESSRS.  D.  L.  BATES  &  CO.,  Dayton,  Ohio,  are  meeting  with 
flattering  success  with  the  Bates  fan  and  motor,  which  is  claimed 
to  be  indispensable  to  hotels,  cafes,  restaurants,  etc.,  where  a 
thoroughly  reliable  and  ornamental  fan  motor  is  required.  It 
runs  with  a  minimum  amount  of  cost  and  expenditure  of  energy. 
These  fans  can  be  run  on  any  direct-current  incandescent  light 
or  street  railway  circuit,  and  are  made  for  110,  220  and  500-volt  cir- 
cuits and  also  for  10-ampere  arc  circuits. 

THE  ELECTRIC  LIGHT  EQUIPMENT  of  the  large  addition 
to  the  Chicago  post  office  has  been  made  very  complete  in  every 
respect,  every  cabinet  and  desk  being  equipped  with  the  most 
effective  kind  of  electric  and  combination  fixtures.  The  con- 
tract for  furnishing  these  fixtures  has  just  been  completed  by  the 
Electric  Appliance  Company.  The  contract  was  secured  only 
after  considerable  competition,  and  the  Electric  Appliance  Com- 
pany   feels    considerably    elated    at    their    success. 

THE  BALL  ENGINE  COMPANY,  of  Erie,  Pa.,  has  made  a 
number  of  installations  of  direct  connected  engines  in  connection 
with  various  types  of  dynamos;  among  late  ones  are  two  200-h.  p. 
cross  compound  engines,  directly  connected  to  Siemens  &  Halske 
dynamos  in  the  Lumber  Exchange  Building,  Minneapolis,  Minn.; 
one  125-h.  p.  Simplex  engine,  in  connection  with  Waddell-Entz  dy- 
namo, in  the  store  building  of  WlUoughby,  Hill  &  Co.,  Chicago; 
one  SO-h.  p.  engine  in  connection  with  Waddell-Entz  dynamo.  In 
the  building  of  Cumner,  Craig  &  Co.,  Boston,  Mass. 

THE  TAY'LOR  BATTERY'  COMPANY'  has  Issued  an  illustrated 
catalogue,  in  which  it  claims  that  the  Taylor  battery  has  been 
perfected,  and  the  statement  verified  by  those  who  use  it  prac- 
tically, as  well  as  by  scientific  men.  Among  the  new  features  we 
notice  the  following:  Prepayment  of  freight,  out  of  town  cus- 
tomers furnished  with  formula  of  the  depolarizer,  a  modification 
of  the  Minotto  cell  for  all-summer  work  on  fan  motors,  slow-speed 
motors  for  boats,  motor  castings,  novelties  in  telephones  and  esti- 
mates for  small  electric  lighting  plants.  The  battery  is  renewed 
without  disconnecting  or  removal  of  jars. 

THE  PAGE  BELTING  COMPANY,  of  Concord,  N.  H..  at  the 
present  time  is  making  three  wide  belts  for  the  Suburban  Elec- 
tric Company,  Elizabeth,  N.  J.;  a  54-Inch  double  for  the  Union 
Railway  Company,  JCew  Y'ork,  and  for  a  large  New  England  man- 
ufacturing concern  a  wide  three-ply  belt  of  construction  simi- 
lar to  the  large  tandem  belts  which  it  exhibited  at  the  World's 
Fair,  running  on  the  AUis  engine.  All  these  large  belts  are  the 
famous  "Crown"  brand,  for  which  it  received  at  the  Columbian 
Exposition  "The  Highest  Award."  As  is  well  known,  this  com- 
pany was  enterprising  enough  to  be  the  first  to  publish  a  copy  of 
this  award  and  a  reproduction  of  the  Columbian  medal  of  award, 
as  designed  by  St.  Gaudens,  which  has  created  such  a  stir.  Be- 
sides these  orders  it  has  recently  shipped  to  Japan  a  very  large 
<irder  of  single  belting,  the  third  received  from  that  country  since 
the  first  of  the  month. 

THE  WASHINGTON  CARBON  COMPANY,  of  Pittsburgh.  Pa.. 

has  been  at  work  for  the  last  two  years  perfecting  a  cored  car- 
bon, and  now  announces  that  It  will  be  ready  to  place  the  new 
carbon  on  the  market  about  March  20.  To  Mr.  L.  B.  Marks,  well 
known  not  only  for  his  work  in  the  carbon  line,  but  also  In  con- 
nection with  the  Howard  system  of  arc  lighting,  is  due  the  suc- 
cess in  developing  the  new  carbon.  Mr.  J.  S.  Humbird,  the  presi- 
dent of  the  Washington  Carbon  Company,  says  he  believes  that 
this  carbon  will  give  as  good  satisfaction  as  foreign  makes,  and  he 
hopes  even  better.  The  company's  selling  agents  in  Boston,  New 
York,  Philadelphia,  Chicago  and  St.  Louts  are  now  prepared  to  fill 
orders  for  the  carbon. 

THOMAS  C.  WARLEY  &  CO..  11  South  Ninth  street.  Phlladel- 
IMila.  Pa.,  manufacturers  of  boilers  cleansing  compounds,  have  had 
a  gi  lie  of  their  products  during  the  m<ii    "         '   ^'  iber 

and  cr  of  the  past  year,  and  January  of  t;  lirm 

has  been  l>efore  American  steam  users  for  several  years  past, 
and  now  numbers  amongst  Its  customers  some  of  the  largest  rail- 
way and  lighting  plants  In  this  countr>*  and  Canada.  The  unl- 
\'  1  sal  satisfaction  given  by  their  compound,  as  a  preventive  and 
!■  :ni«ver  of  scale,  to  the  many  who  have  used  It  commends  It 
to   tho}«e   who   have   not    availed    '  ■>  os   of   Its  ;:   quali- 

ties,  and,   as   the   Item   of  boiler  i    .  Is  a  very    :  int  one. 

the  managem  of  power  plants  will  be  more  than  convinced  of  the 
merits  of  this  article  by  Investigating  It.  A  representative  will 
be  at  the  electric  light  convention  with  a  sample  of  the  article 
manufactured,  and  proof  of  the  work  done. 


|3uoiucoo  |lottci\ 


BATTERY  CUT-OUT.  CHEAP.— Sensitive,  reliable,  sever  re- 
quires attention.  Gas  lighting  much  Improved  by  Its  use.  Elec- 
tric Supply  Company,  of  106  South  Warren  street,  S>T-acuse,  N.  T. 
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MR.   PREECE    ON    AMERICA. 

It  is  with  no  little  satisfaction  that  we  are  able  to  say  that 
Mr.  Preece,  of  London,  denies  very  positively  having  ever 
made  the  remark  credited  to  him  that  "  electricians  in  Eng- 
land have  nothing  to  learn  from  America."  He  refers  to  it 
in  some  remarks,  which  we  published  last  week,  in 
concluding  his  very  interesting  description  of  his  recent  trip 
to  the  United  States.  Those  who  have  attributed  this  re- 
mark to  him,  as  also  those  who  felt  the  injustice  of  it,  will  do 
well  to  read  what  .Mr.  Preece  himself  has  to  say  about  it,  as 
also  the  complimentary  statements  which  he  makes.  By 
this  denial  and  by  his  honest  acknowledgement  of  what  he 
found  to  admire  here,  Mr.  Preece  has  gained  the  respect  of 
Americans,  which  they  so  willingly  grant  to  the  appreciative 
and  fair-minded  foreigner. 


INSTITUTE  POLITICS   AND   ITS   EFFECTS. 

Referring  to  a  remarkable  paper  read  at  the  late  conven- 
tion of  the  National  Electric  Light  Association,  one  of  the 
speakers,  in  congratulating  the  meeting  upon  having  had 
first  laid  before  it  a  paper  of  such  great  scientific  and  prac- 
tical importance,  remarked  that  "  a  year  or  two  ago  it 
would,  undoubtedly,  have  first  been  presented  to  the  Ameri- 
can Institute  of  Electrical  Engineers."  x-\  writer,  in  referring 
recently  to  an  undignified  squabble,  compared  it  to  "  a 
family  row  in  the  A.  L  E.  E."  Li  view  of  the  course  of  the 
Institute  during  the  last  year  or  so,  these  remarks  are  full  of 
significance.  The  character  of  many  of  the  papers  accepted 
by  the  latter  body  during  that  period  and  the  petty  politics 
by  means  of  which  some  of  them  were  foisted  into  tlie 
transactions,  as  well  as  other  occurrences,  have  not  had  a 
beneficial  effect  on  the  standing  of  the  Institute.  It  is  to 
he  most  sincerely  hoped  that  the  coming  election  %\'ill  place 
that  body  on  a  truly  national  and  professional  basis,  and 
free  it  from  the  petty  influences  that  have,  it  cannot  be  de- 
nied, already  grievously  affected  its  standing. 


CENTRAL    STATION    STORAGE    BATTERIES. 

We  have  frequently  called  attention  in  our  columns  to 
the  extensive  employment  of  storage  batteries  in  Europe  in 
ct)nnection  with  electric  lighting,  and  pointed  out  tha  ?d- 
xantages  claimed  to  be  derived  from  such  use.  Our  central 
station  managers  liave  been  slow  to  take  up  the  subject,  but 
recently,  however,  they  have  shown  a  disposition  to  investi- 
gate it.  The  discussion  before  the  convention  at  Wash- 
ington, an  absti-act  -of  which  we  print  elsewhere,  will  un- 
doubtedly have  the  effect  of  concentrating  attention  on 
tlie  matter,  and  it  may  not  be  long  before  we  shall  outstrip 
our  European  brethren  in  this  field,  as  we  have  in  others  re- 
lating to  electrical  api)lications.  The  prevalent  opinion  in 
this  country  in  regard  t(3  storage  batteries  has  been  largely 
formed  wdth  reference  to  those  employed  for  traction  and 
other  purposes  where  light  weight  is  a  requisite,  which  im- 
plies a  sacrifice  in  durability.  With  batteries  of  less  plates, 
and  yet  weighing  ten  or  more  times  as  much  as  tliose  with 
which  we  have  heretofore  been  acquainted,  it  is  evident  that 
the  former  grounds  of  criticism  do  not  apply.  One  of  the 
speakers  stated  that  he  knows  of  no  company  that  will  not 
give  a  guarantee  at  least  as  good  as  10  per  cent.,  and 
another  said  that  his  firm  could  build  a  batten,-  with  a 
guarantee  that  it  would  last  one  hundred  years — which 
statements  illustrate  the  wide  differences  referred  to.  The 
advice  of  Mr.  Salom  as  to  the  methods  to  be  pursued  pre- 
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liniinary  to  deciding  in  regard  to  the  introduction  of  the 
storage  battery  ib  limel),  as  more  harm  to  tlie  storage  battery 
industry  than  good  would  be  caused  by  the  addition  of  this 
adjunct  where  the  conditions  tliat  would  render  its  use 
prohtal^le  are  not  present.  The  description  by  Mr.  Appleton 
of  the  hrst  station  in  this  c(juntry  to  use  a  storage  battery 
of  American  manufacture  will  be  found  not  only  of  interest 
but  of  direct  value  as  illustrating  a  case  in  which  the  condi- 
tions requisite  to  its  profitable  operation  were  present,  and 
the  same  may  be  said  of  the  remarks  of  Mr.  Barstow.  For 
use  where  a  central  station  carries  only  a  moderate  day  load, 
or  where  the  current  has  a  large  maximum  for  a  small  period, 
there  can  be  iuj  doubt  <jf  the  ad\aiitage  to  be  derived  from  a 
storage  battery.  There  are  also  other  cases  in  which  its  use 
has  been  found  profitable,  and  it  would  be  well  for  every 
central  station  manager  to  make  an  examination  of  his 
special  conditions  U)  determine  if  he  could  nut  by  this 
promising  adjunct  increase  his  dividends. 


is  tliat  such  unbalanced  loads  do  not  affect  tlie  balance  of  the 
transmission  line  nor  of  tlie  station  converters.  Owing  to 
the  remarkable  tlieoretical  advantages  the  system  presents,  it 
will  doubtless  not  be  long  before  it  is  put  to  the  crucial  test 
of  practice,  and  all  of  those  interested  in  the  progress  of  elec- 
trical science  will  heartily  wish  to  sec  realized  the  great 
promise  it  contains. 


MR.  8COTTS    PAPER. 

ily  far  the  most  important  contribution  to  the  proceedings 
of  the  Mlectric  Light  Convention  was  the  paper  by  Mr.  C.  I*. 
Scott  on  "  Polyphase  Transmission,"  which,  owing  to  an  un- 
fortunate delay  in  the  cut.s,  we  are  unable  to  print  in  this 
issue.  The  paper  is  in  two  parts,  the  first  being  an  ad- 
mirable exposition  of  tlu  principles  and  phenomena  en- 
countered in  alternate  current  working.  The  .second  part, 
which  has  little  or  no  real  connection  with  the  matter  that 
precedes,  is  an  account  of  a  new  polyphased  current  system, 
whidi  was  primounced  by  no  less  an  authority  than  Prof. 
Rowland  to  be  "one  of  the  finest  inventions  that  has  come 
out  in  recent  years  in  this  country,"  and  as  marking  "  an 
era  in  the  science  of  the  pcdyphase  sy.stem."  The  expository 
porti<jn  of  the  paper  will  be  a  boon  to  the  central  station 
man,  as  it  is  written  from  his  point  of  view  and  explains  in 
simple  terms,  without  the  use  of  any  mathematics,  the  vari- 
ous alternating  current  phenomena  in  regard  to  which  a 
practical  man  desires  information.  The  new  polyphased 
current  system  described  is  claimed  to  combine  the  advan- 
tages of  both  the  two  and  three  phased  systems.  As  shown 
recently  in  these  columns,  the  three-phased  system,  to  trans- 
mit a  given  power  with  a  given  insulation  stress,  requires 
much  less  cop|>er  than  its  two-phased  rival,  and  Mr.  Scott 
points  out  that  it  also  has  the  additional  advantage  of  less 
self-induction,  and  entails  a  less  cost  of  installation  in  in- 
sulators and  j)ole  construction,  as  well  as  involving  reduced 
leakage,  etc.,  on  account  of  having  three  instead  of  four 
wire?!,  as  in  the  other  system.  On  the  other  hand,  the  two- 
phased  system  has  the  advantage  of  better  regulation,  re- 
<|uir<s  a  less  number  of  transformers,  and  is  more  simple  of 
installation.  The  importance  of  a  system  that  contains  all 
of  the  good  (jualities  thus  enumerate<l  and  discartls  the  un- 
desirable ones  is  evident,  and  the  jcader  will  recognize  the 
justice  of  Prof.  Kowlands  remarks,  which  were  to  a  great 
extent  corroborated  1n-  those  of  Prof.  Forbes.  The  princi- 
ple involved  in  the  system  is  the  transformation  of  the  i)hases 
of  currents  by  means  of  ctuivcrters.  The  currents  of  a  two- 
phased  generator  are  led  to  two  converters,  whose  sec- 
ondary coils  are  so  proj^ortioned  and  interconnected  that 
the  three  secondary  currents  leading  from  them  difTer  120 
degrees  in  |)hasc.  At  the  end  of  the  transmission  the  cur- 
rents may  be  used  to  operate  three-pl'.ased  apparatus,  or  to 
supply  lamps,  or  they  may  he  converted  again  into  two- 
phased  currents  by  means  of  converters  similar  to  those  at 
the  generating  station.  When  the  loads  on  the  different 
branch  circuits  can  be  balanced,  there  may  be  no  material 
advantage  in  reconverting  to  two-phased  ctirrents.  but  in 
the  reverse  case,  as  with  motor  circuits,  the  inherent  regula- 
tion of  the  latter  system  may  he  secured  by  converting  again 
to  two  pha<;es.     One  of  the  valuable  points  of  the  new  svstem 


THE   ELECTRIC    LIGHT    CONVENTION. 

i  he  Washington  meeting  of  the  National  Electric  Light 
Association  again  demonstrated  the  usefulness  of  lliis  insti- 
tution and  showed  that  it  has  lost  httle  ut  the  vigor  which 
has  been  its  characteristic  from  the  beginning.  While  tlie 
papers  read  and  tjie  discussions  have  a  sufhcient  value  in 
themselves  to  justify  the  time  and  mone\  expended  b> 
those  in  attendance,  ol  no  less  value  are  tiie  occasions  for 
personal  comparisons  of  experience  and  tlie  opportunities 
offered  by  electrical  manufacturers  for  the  inspection  of  tlie 
latest  improvements  in  apparatus  and  material.  As  was  ex- 
pected from  the  recent  tendency  toward  municipal  owner- 
ship of  electric  lighting  plants,  tiiis  subject  occupied  a  promi- 
nent place  at  the  convention.  The  position  taken,  that  it  is 
not  only  unjust  but  absolutely  dishonest  for  municipal 
botlies  to  institute  plants  with  no  regard  to  tlie  private  in- 
terests thereby  affected,  will  meet  with  the  approval  of  all 
fair-minded  men,  and  cannot  in  any  sense  be  construed  uito 
an  extreme  view.  This  is  aside  from  the  principle  of  mu- 
nicipal ownership  itself,  and  is  rather  a  question  whether  tlie 
public  should  deliberately  rob  private  citizens  of  tlie  fruits 
of  their  enterprise  in  developing  at  an  unknown  risk  a  new 
industry.  While  it  has  been  argued  that  the  private  invest- 
ments in  electric  lighting  were  made  with  expectations  of 
good  returns,  this  furnishes  no  excuse  for  tlie  confiscation 
of  the  results  of  years  of  hard  work  in  establishing  a  new 
industry  on  a  stable  basis,  but,  on  the  contrary,  its  recogni- 
I'nm  would  have  a  most  blighting  influence  on  public  enter- 
prise. The  necessity  of  organization  for  the  defense  of  the 
rights  threatened  is  imperative,  and  the  members  of  the  As- 
sociation were  naturally  somewhat  severe  in  their  reflec- 
tions on  the  executives  for  their  dereliction  on  tliis  score  in 
the  past.  The  proposition  to  secure  the  services  of  an  at- 
torney in  order  that  timely  information  of  adverse  legisla- 
ti<»n  may  be  thereby  given  was  eminently  wise,  and  should 
lead  to  good  results.  The  discussion  on  the  subject  of  the 
most  economical  size  of  arc  dynamos  was  a  timely  one,  and 
the  almost  unanimous  opinion  expressed  in  favor  of  units 
of  icx)  and  even  more  lights  for  large  stations  will  doubtless 
lessen  the  effect  of  the  opposition  that  their  adoption  has 
met  in  certain  (piarters,  notably  at  Detroit.  One  of  the 
most  valuable  achievements  of  the  convention  was  the  set- 
tlement of  the  vexed  question  in  regard  to  the  rating  of  arc 
lamps.  We  w  ere  among  the  first  to  advocate  that  the  rating 
of  arc  lamps  should  be  in  terms  of  watts,  and,  therefore,  are 
especially  gratified  at  the  step  taken,  although  we  regret  that 
the  definition  of  a  normal  1,200-c.  p.  arc  as  one  produced  by 
,^cw  w.uts  was  not  included.  .Xs  the  principle,  however,  is  now 
established,  its  application  is  easy  of  extension,  and.  above 
all.  we  shall  hear  no  more  of  the  farcical  photometric  measure- 
ments of  arcs  that  brought  disrepute  on  electrical  eng^i- 
iieering.  The  re]>ort  of  the  committee  on  data  is  of  more 
importance  than  seemed  to  be  realized,  as  it  shows  that  there 
is  enormous  r»>oni  for  imi)rovement  in  the  steam  plants  of 
central  and  power  stati<ms.  It  is  alx)ut  time  that  attention 
should  be  directed  to  the  great  saving  that  may  be  made  in 
this  respect,  and  it  w<nild  be  a  policy  of  wisdom  for  all  sta- 
tion managers  to  subject  their  plants  ta  exact  tests  in  order 
that  they  may  obtain  definite  data  showing  in  what  directions 
improvements  should  be  made.  With  the  necessar>-  data,  it 
may  be  found  that  even  ra<lical  changes  in  verv  manv  sta- 
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tions  would  be  profitable  through  the  decrease  in  coal  con- 
sumption, and  it  is  even  possible  that  there  may  be  cases  in 
which  there  would  be  a  saving  by  the  adoption  of  economi- 
cal machinery,  even  if  that  at  present  in  use  had  to  be  dis- 
posed of  as  old  metal.  The  discussion  on  the  new  form  of 
arc  lamp  thoroughly  introduced  this  novel  device  to  those 
most  interested  in  the  subject,  and  the  favorable  account  of 
it  given  by  Mr.  Huntly  was  not  lost  on  the  enterprising 
gentlemen  composing  the  Association.  The  papers  and  dis- 
cussions on  fuses  and  magnetic  cut-outs,  metallic  circuits  for 
electric  railways,  central  station  switchboards,  meters  vs. 
flat  rates,  rules  for  safe  wiring,  and  arc  lamps  on  incandes- 
cent circuits,  while  interesting,  developed  nothing  particu- 
larly new,  with  the  exception  of  the  description  in  the  latter 
of  a  high  voltage  arc  lamp,  which  promises  an  important 
addition  to  lighting  apparatus.  The  striking  paper  of  Mr. 
Scott  and  the  discussion  of  storage  batteries  we  reserve  for 
separate  comment. 


Alternate  Current  Workiug — IV. 


A   Current  Without  a  Difference  of  Potential. 


BY  W.  A.  ANTHONY. 

In  an  article  in  The  Electrical  World  Feb.  17,  1894,  in  rela- 
tion to  "  A  Current  Without  Difference  of  Potential,"  Mr. 
Stern  asks  what  direction  the  current  would  flow  in  the  ring 
referred  to  in  my  note  published  in  The  Electrical  World  of 
Feb.  3.  The  current  would  flow  in  the  direction  of  the 
E.  M.  F.  generated  in  the  ring  by  cutting  the  magnetic  lines. 
If  the  north  pole  of  the  magnet  were  thrust  into  the  ring 
from  the  observer,  a  current  would  flow  counter  clockwise. 
But  there  is  no  difference  of  potential  in  the  ring,  because 
there  is  no  disturbance  of  the  electrical  equilibrium,  no  ac- 
cumulation of  electricity  at  one  point  at  the  expense  of 
another  point,  no  force  of  electrostatic  attraction  or  repul- 
sion, and  these,  and  not  electric  currents,  are  the  tests  of  elec- 
trical difference  of  potential. 

Vineland,    N.    J.,    Feb.    26,    1894. 


Refuse  Utilizer. 

The  London  "  Electrician "  of  Feb.  16  had  a  number 
of  illustrations  of  the  boiler  used  in  the  Livet  sys- 
tem, of  which  a  trial  is  being  made  at  Halifax,  in  York- 
shire; the  ratio  of  the  total  useful  heating  surface  to  the 
grate  area  is  said  to  be  50,  as  against  30  and  35  in  the  usual 
boilers;  the  so-called  "coal  storage"  system  is  used,  in  which 
the  refuse  is  mixed  with  coal  slack  in  varying  proportions,  as 
occasion  may  require;  when  the  load  is  great  the  proportion 
of  coal  is  great,  and  when  small  no  coal  is  used;  the  article 
states  that  this  system  has  neither  the  elasticity  nor  the 
durability  which  is  required,  as  it  is  not  capable  of  dealing 
with  long  periods  of  idleness  nor  short  periods  of  great  ac- 
tivity, nor  is  it  competent  to  cope  with  any  large  sudden 
change  in  the  load,  but  combined  with  other  systems  of 
storage  it  might  be  found  to  answer  well  enough;  it  is 
stated  that  13.13  pounds  of  water  were  evaporated  per 
pound  of  coal  in  this  boiler,  but  the  results  are  questioned. 
The  Lond.  "Elec.  Eng. "  in  a  note  refers  to  these  trials  of 
this  system,  stating  that  the  average  quantity  of  rubbish 
burned  per  hour  on  each  square  foot  of  grate  surface  was 
33  pounds,  and  that  four  separate  tests  showed  that  4.08 
pounds  of  water  were  evaporated  per  pound  of  rubbish 
consumed.  The  Lond.  "Elec.  Rev.,"  Feb.  16,  also  refers 
to  these  so-called  tests,  which  its  representatives  witnessed 
and  which  they  claim  were  no  tests  at  all,  and  are  therefore 
quite  misleading.  "  Ind.  and  Iron,"  Feb.  16,  also  refers  to 
this  system,  giving  a  somewhat  more  detailed  description 
f^i  the  boiler  and  the  results  of  some  of  the  tests;  it  quotes 
from  a  circular  in  which  it  is  stated  that  170  h.  p.  per  hour 
was  obtained  from  the  combustion  of  10.17  tons  of  refuse 
in  24  hours. 


BV  HARRIS  J.  RYAN". 

HK  ordinates  of  the  curve  ^'y?^,  in  Fig. 
1 1,  are  the  sum  of  the  corresponding 
ordinates  of  £/;  and  £/,.  For  example, 
the  point  at  con  the  curve  -fe'^^was 
determined  by  subtractmg  from  the 
ordinate  /da.  lengthc  d  ^^  a  t.  This 
subtraction  is  made  becaase  /  tf  is  nega- 
tive and  /  a  is  positive  at  this  particular 
instant  /.  When  both  values  are  either 
positive  or  negative  their  ordinates 
are  added  to  form  the  correspond- 
ing ordinates  of  the  resultant  curve. 
At  /  the  values  of  E^  and  E i^  are  positive,  and  are 
equal  to  each  other,  since  the  two  curves  intersect.  The  or- 
dinate for  the  resultant  curve  En  /.,  therefore,  at  i'  —  2  t'  b 
■-=  /  e.  A  sufficient  number  of  points  at  different  in- 
tervals on  the  cur\'e^/^  /,  are  thus  determined  to  enable  the 
curve  to  be  located  and  drawn.  We  now  come  to  the  inter- 
esting fact  that  the  maximum  of  the  resistance  curve  .£">?  y^is 
equal  to  the  diagonal  of  the  parallelogram  erected  on  the 
radii  that  develop  Ej^  audE^.  Fig.  11  gives  graphic  proof 
of  this  relation.  Eji,„„_r.  '"id  Ei^,„ax.  are  the  developing 
radii  upon  which  the  parallelogram  is  erected.  The 
diagonal  obtained  is  -£'>cz«a.r.-  Rotating  this  diagonal 
into  the  vertical,  we  tind  it  to  have  a  value  equal  to 
that  of  the  maximum  of  the  resultant  curve  .£">?  f  Again  the 
angular  position  of  this  diagonal  is  just  right  for  developing 
the  curve  E^  l-  This  will  be  found  to  be  true  upon  further 
inspection  of  the  diagram.  Consider  for  a  moment  the 
values  E i^,  ^'^  and  Ej^^aX  the  instant  /".  The  value  of 
En    at    this   instant    equals    /"  f,    which    is    equal    to    the 


developing      radius     Er, 


the 


-alue     of    Ei^     — -    o, 


equals  the  vertical  projection  of  Ei^,„ax.,  ai^d  the  value  of 
En  L~-^  i"  f,  the  vertical  projection  of  the  diagonal  E r  l  max. 
In  this  same  manner  many  other  points  on  E^  l  may  be 
determined  by  using  this  diagonal  as  a  developing  radius. 
The  ordinates  for  the  curve  thus  determined  will  be  found 
to  be  equal  to  the  algebraic  sum  of  the  corresponding  or- 
dinates oi  Er  and  jE'x-  The  reader  should  note  that  in 
using  this  construction  the  developing  radii  must  always  be 
separated  from  each  other  by  the  same  angles,  and  that  each 
developing  radius  must  make  one  complete  revolution'  per 
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FIG.    11. 


complete  cycle  of  variation  of  E.  M.  F.  or  current.  It  is 
usual  to  use  the  impressed  E.  M.  F.  as  the  time  position  of 
reference  for  fixing  the  relative  time  positions  of  other 
alternating  quantities  connected  with  the  same  circuit.  Er  ^ 
is  the  impressed  E.  M.  F.  for  this  circuit,  the  positions  of  the 
E.  M.  Fs.  Er  and  E^  are,  therefore,  referred  to  it.  \\'e  see 
that  the  relative  angular  positions  of  the  developing  radii 
correspond  to  the  relative  time  positions  of  the  cun.-es  that 
they  develop.  In  all  these  cases  then  where  the  alternating 
E.  M.  Fs.  and  currents  may  be  assumed  to  have  the  form  of 
curves  of  sines  it  is  not  necessar}'  in  expressing  graphically 
values  and  relative  time  positions  to  plot  the  curves  for  a 
complete  cycle  or  even  a  part  of  it.     The  developing  radius 
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located  in  its  proper  angular  position  is  sufficient  i<»r  all  pur- 
poses. Through  the  adoption  of  tlii>  method  it  has  l>econK- 
customary  to  designate  the  time  positions  of  alternating 
E.  M.  Fs.  and  currents  by  the  angles  between  the  developing 
radii  and  the  developing  radius  of  the  curve  of  impressed 
K.  M.  1*.  The  number  of  degrees  in  any  one  of  these  angles 
divided  by  360,  will  give  the  corresponding  fractional  part  of 
!i  complete  peri<^»d  or  cycle  that  exists  between  the  actual 
curves,  in  Fig.  1 1  A\-  ^^x.  's  27'^  behind  an<l  J''j.max.  '^  ^Z^ 
ahea<l  of  /t'/i/,^aj..  while /.'/,  is  yo''  aheatl  of  E /,-.  Coire- 
sponding  parts  ot  a  complete  period  nr.- 

27 


Photometry 


"  360 
360 


'/  :>■ 


'75; 


90' 


JIO 

360 


=  1/4. 


U'e  have  seen  that  the  ratio  of  the  v/mean*  value  to  tlie 
maximum  value  of  an  V..  M.  F.,  or  current,  is  the  constant 
for  each  form  of  curve,  and  that  this  constant  is  .707,  gen- 


Ei  =  .7Eliiax. 
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erally  used  as  .7  for  sine  curves,  in  tiiese  alternate-current 
diagrams,  one  may  substitute  the  v'mean'  values  for  the  de- 
veloping radii  values,  preserving,  h(jwever,  their  angular 
positions.  The  diagtjuals  of  the  parallelograujs  formed  on 
tlie  \/mean'  values  will  be  the  v/mean-  \  allies  of  the  re- 
sultants. This  method  fur  obtaining  re>ultant  values  is 
usually  adojiled:  Where  a  single  resultant  of  but  two  values 
is  to  be  determined,  as  is  often  the  case,  the  value  of  the  re- 
sultant is  obtained  by  com|)leting  the  triangle  (^see  Fig.  \2), 
for  which  the  values  pnjducing  the  resultant  f<irm  two  sides. 
The  line  that  completes  this  triangle  has  the  .same  length  as 
the  diag«»nal  of  the  parallelogram  erected  on  the  values  that 
form  the  resultant. 

The  more  general  proof  that  the  diagonal  of  the  parallclo- 
graiir  formed  on  the  radii  that  develop  the  I'"..  .\1.  I*',  or  cur- 
rent curves  is  found  in  lig.  13.  The  radii  are  designated  as 
i- 1.,  Ef^nm\A\/.  As  these  radii  rotate  their  vertical  pro- 
jections develop  the  corresponding  cur\cs.  l-orany  particular 
position  of  these  radii  the  vertical  projections  equal  the  in- 
stantaneous values  of  the  corres|)onding  curves.  In  Fig.  13 
</  /'  is  the  \  erticai  projection  of  A'/,-,  </  c  tor  A'/,,  a  J  for  A\  /. 
by  construction  ./  />  =  r  d,  therefore,  a  ti  =  a  c  ^  a  b, 
which  means  that  the  instantaneous  values  of  the  diagonal 
^K  I.  etpial  the  sinn  of  the  instantaneous  values  of  /'^f  and 
^ L-      ^K  /  '5*.  therefore,  the  true  resultant. 

(To  be  continued.) 


Simple  .Inthcmntlcs. 
A  foreign  C(mi temporary  facetiously  calls  attention  to  a 
recent  article  in  which  the  autlv^r  uses  the  word  "  simple.'" 
"  simplihcd."  etc.,  fre(]uently,  but  gives  equations  which,  in 
the  ordinary  type,  arc  two  yards  long,  each  equation  occupv- 
ing  two  pages  of  the  journal,  and.  what  is  worse,  the  equa- 
tions are  ou\y  approximate!  It  is  needless  to  sav  that  it 
was  a  French  journal. 
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HTIKjDS  used  for  comparing  the  intensities 

of  sources  of  lights  are   treated   of  in   tliat 

branch  of  optics  called  photometry,  as  indi- 

j  cated  by  the  name.     These  being  based  on  a 

V     ]  geometrical    law,    no    practical    nietliod    has 

\.fi  been  found,  up  to  the  present  time,  by  which 

iwMv^^      ifiathematical  accuracy  can  be  obtained. 

The  difference  in  colors  which  are  greatly 
.  ^  _  ^  observed    in    lights    that    are    being    tested 

gives  another  difficulty.  In  the  particular 
case  of  electric  lights  the  difference  in  luminous 
\  alue — often  very  large — between  the  standard  and  the  lamp 
to  be  tested  still  further  makes  the  experiment  more  diffi- 
cult, aufl  increases  the  uncertainity  of  the  test.  Apart  from 
all  varitnis  methods,  which  have  but  little  value,  the  pro- 
cess employed  by  all  experts  in  these  tests  consists  in  re- 
placing a  direct  estimate  of  the  luminous  .source  by  an  in- 
direct comparison  with  a  given  standard.  It  will  be  seen 
that  the  test  consists  of  substituting  for  a  difference  of  lumi- 
nous emission  at  the  same  distance  an  equal  amount  of  light 
at  different  distances. 

Kepler,  the  astronomer,  enunciated  this  law,  called  the 
law  of  the  square  of  distances.  When  a  luminous  source  is 
placed  successively  at  various  distances  from  a  screen  which 
is  illuminated    the  quantities  of  light  received  on  this  sur- 


FIO      1. 

face  vary  in  an  inverse  ratio  with  the  squares  of  the  suc- 
cessive ilistances  of  the  luminous  source  from  the  screen. 
.^o,  if  the  distance  is  «loul)led.  the  intensity  of  light  will  be 
four  times  less;  it  will  be  nine  times  feebler  if  the  distance  is 
trebled,  etc. 

1  have  already  .said  that  it  is  very  difficult  for  the  eye  to 
estimate  the  relative  values  in  the  intensities  of  two  different 
luminous  sources,  biu  it  can,  on  the  other  hand,  judge  with 
more  accuracy  when  the  two  surfaces  brought  near  each 
other  are  lighted  ecjually  by  two  sources  placed  at  different 
•  listances  and  emitting  their  rays  through  the  same  range. 

The  conditions  for  accurate  results  cf>nsist  in  having  the 
photometer  and  the  eye  removed  from  all  other  lights  ex- 
cept that  which  is  to  be  compared. 

The  photometer,  such  as  I  have  been  using  in  my  tests 
for  the  government  of  the  District  of  Columbia,  was  made 
by  the  .\merican  Meter  Company,  of  New  York,  and  de- 
signetl  especially  for  the  particular  work  in  view. 
It  consists  (sec  Fig.  t^  of  a  standard  lamp  (either 
oil  or  incandescent).  A  placed  upon  a  tripotl.  C.  with  level- 
ing screws  and  graduated  bar.  D,  which  carries  the  box  £. 
Placed  at  the  end  of  this  bar    is    a    mirror.    F,  so    that    the 


MaKCH   10,    1894. 


THK     KLKCrteiCAL     WOKI^O. 


317 


rays  of  the  lamp  to  be  tested  may  he  reflected  uijoii  the 
screen  in  box,  E.  The  box  ^  (Fig.  2),  is  made  of  sheet 
metal  rectangular  in  form,  partly  open  at  both  ends,  'ihe 
front  side  has  a  transverse  |)artition,  B,  dividing  it  into  two 
equal  parts,  which  partition  has  a  large  central  opening 
closed  by  a  semi-  transparent  disc,  in  the  usual  mamier, 
the  light  striking  upon  the  screen  from  the  standard  and 
the  electric  lamp  being  reflected  to  the  eyes  of  the  ob- 
server by  the  mirrors  A  A.  The  frame  carrying  the  screen 
is  shifted  on  the  bar  D  (Fig.  i),  until  the  shadows  reflected 
K}\\  the  semi-transparent  disc  become  equal  and  the  divisi(jns 


i 
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FIG.    2. 

on  the  bar,  as  marked  by  the  index  on  the  box,  is  then  noted, 
The  distance  of  the  screen  from  the  lights  is  then  recorded, 
and  the  ratio  at  the  squares  of  the  distances  will  give  that 
of  the  intensities. 

Let  a  lamp,  B  (Fig.  3),  be  hung  15  feet  above  the  hori- 
zontal plane  (photometer  bar),  or  20  feet  above  the  floor; 
from  a  point  directly  under  the  lamp  measure  1 1  feet  and 
place  the  standard  lamp  directly  over  this  point,  thus  mak- 
ing the  mirror  15  feet  from  the  point  directly  under  the 
lamp  being  tested. 

In  observing  the  projection  of  the  arc  upon  the  screen  it 
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wdl  be  seen. that  the  two  carbons  are  not  ciiually  efficient  in 
illuminating  power.  The  negative  carbon  becomes  pointed ; 
the  positive,  on  the  contrary,  is  hollowed  out  in  a  crater,  and 
of  the  total  quantity  of  the  light  emitted  about  5  per  cent. 


only  is  attributable  to  the  arc  itself,  10  per  cent,  to  the  nega- 
tive, and  85  per  cent,  to  the  positive. 

Ihe  following  rule  I  have  used  in  all  of  my  tests  and 
experiments:  The  candle  power  ot  the  standard  lamp 
should  be  determined  by  direct  comparison  with  standard 
candles;  the  electric  lamps  should  be  measured  at  different 
heights  above  the  horizontal  plane,  the  axis  of  the  carbons 
being  vertical  with  the  positive.  After  each  observation 
the  lamp  should  be  revolved  90'-"  about  its  vertical  axis,  in 
one  direction  only,  and  at  each  reading  of  the  photometer 
the  E.  \1.  F.  should  be  taken,  and  the  mean  of  ten  such 
observations  be  taken  in  determining  the  candle  power. 
Tests  may  be  made  with  or  without  globes,  as  desired.  The 
following  were  made  with  the  globe  in  place.  These  tests 
were  made  at  the  station  of  the  United  States  Electric  Light- 
ing Company,  of  Washington,  D.  C,  with  the  assistance  of 
.Mr.  Edward  McCarthy,  in  charge  of  the  arc  lamp  depart- 
ment. The  lamps  tested  w-ere  of  the  Thomson-Houston 
manufacture,  with  clear  glass  globes,  and  known  as  the 
j,ooo  nominal  candle  power  lamps,  such  as  are  used  in  light- 
ing the  streets  of  Washington. 

First  test:  Taken  at  a  height  of  15  feet  above  a  horizontal 
plane  and  at  an  angle  of  45".  The  mean  E.  ^L  F.  readings 
were  48.8  volts  and  a  current  of  ic  amperes,  equal  to 
1225.55  standard  candles. 

Second  test:  Taken  as  above,  with  an  E.  ^L  F.  of  51.5 
volts  and  a  current  of  10  amperes,  equals  1365.22  standard 
candles. 

Third  test:  Taken  at  an  angle  of  41'-'  38"  and  lo  feet 
from  a  horizontal  plane,  with  the  following  results:  47.9 
volts,  10  amperes;  1090.13  standard  candles. 

Fourth  test:  This  test  was  taken  on  the  horizontal  plane, 
with  the  following  results:  49  volts,  10  amperes;  905.02 
standard  candles. 


A   Home=nade   Telephone. 


BY  R.  RADDATZ. 

As  the  telephone  question  is  now  prominently  before  the 
public,  a  description  of  how  this  simple  instnmient  may 
easily  be  made  at  home,  with  such  tools  as  are  everywhere 
to  be  found,  may  prove  of  interest  to  the  readers  of  The 
Electrical  World. 

The  instrument  described,  although  simple  and  easily 
constructed,  is  nevertheless  practical  and  efficient,  and  will 
transmit  speech  to  a  distance  of  several  miles.  For  this 
purpose  two  instruments  exactly  alike  are  needed,  one  at 
each  end  of  the  line,  but  no  battery  or  separate  source  of 
electricity  is  required. 

The  working  drawing  herewith  is  one-half  size,  linear 
measurement,  and  the  dimensions  of  any  part  o'  the  instru- 
ment not  mentioned  in  the  text  may  be  obtained  therefrom 
by  measurement.  The  shell  of  the  telephone  may  be  made 
of  hard  wood,  and  in  case  a  lathe  of  any  description  what- 
ever is  at  hand  will  offer  no  difficulty.  In  the  absence  of  a 
lathe  an  expansive  bit  or  a  chisel  and  penknife  will  do  the 
same  work,  but  not  so  rapidly. 

The  resounding  box,  A  in  the  drawing,  may  be  made 
first,  having  a  cavity  21-2  inches  In  diameter  and  about 
I  1-8  inches  deep.  In  making  it  care  should  be  taken  to  have 
straight  surfaces  at  a  and  ft,  so  as  to  form  square  and  tight 
•joints  with  the  parts  B  and  C,  respectively.  In  case  this 
box  is  made  with  chisel  or  knife  and  turns  out  so:newhat 
rough  and  uneven,  it  may  be  easily  smoothed  with  a  piece 
of  sandpaper.  Then  the  mouthpiece  .5  may  receive  atten- 
tion, the  funnel,  or  outward  part  of  which,  is  2  5-8  inches  in 
diameter  at  the  widest  part,  and  has  an  opening  i  1-4  inches 
in  diameter  at  the  bottom. 

The  handle  C  of  the  instrument  may  be  of  pine  wood 
about  I  inch  in  diameter  and  3  1-2  inches  long,  but  be- 
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fore  working  upon  it  the  permanent  bar  magnet  D,  D, 
must  be  obtained.  This  may  to  advantage  be  home  made 
Cor  it  may  be  bought;,  being  a  piece  o{  magnetized  steel  4 
inches  long  and  1-4  inch  square,  or,  if  round,  of  that 
diameter.  As  the  round  magnet  is  probably  most  easily 
procurable,  it  was  the  one  used  in  the  instrument  here  shown. 
Whichever  magnet  is  used,  a  corresponding  tunnel  must  be 
cut  or  Ijorcf]  through  the  pine  handle  C.  For  the  round 
form  of  magnet  this  hole  is  easily  made  with  a  1-4-inch 
l)it,  while  for  the  square  form,  it  would  be  easiest  to  split 
the  handle  and  cut  a  groove  with  a  1-4-inch  chisel  the  full 
length  of  each  half  cylinder,  just  wide  en<jugli  to  allow  the 
magnet  to  slide  rather  tightly  in  it.  .\  square  channel,  E,  is 
now  cut  with  a  1-2-inch  chisel  for  a  distance  of 
one  inch  from  one  end  of  the  handle,  and  the 
two  parts  are  glued  together  to  form  a  cylinder  with 
the  tunnel,  large  enough  to  hold  the  magnet  through  it.  In 
case  of  the  round  magnet  being  used  and  the  nnmd  hole 
through  the  cylinder,  it  may  also  be  found  easiest  to  split 
he  same  and  fornt  the  8<juare  channel  E,  with  a  1-2-inch 
chisel,  as  in  the  other  case,  and  then  gluing  the  two  halves 
together.  ihc  purjiose  of  this  1-2-inch  square  channel  E 
v.'ill  be  shown  further  on. 

Ne.xt  the  -.nagnet  D.  D,  may  receive  ujkmi  one  end  it> 
bobbin  /,  /.  of  No.  36  silk  covered  copper  magnet  wire,  of 
which  rather  less  than  1-2  ounce  will  be  required  for  each 
instrument,  about  6  inches  of  wire  being  left  free  at  each 
end  of  the  roil  for  puqioscs  of  connection.  The  coil  should 
be  a  tight  fit  on  the  magnet,  or  the  wire  may  be  wound  on 
the  end  of  the  same,  putting  a  layer  of  silk  over  the  metal 
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before  winding  with  wire  and  when  wound  innnersing  the 
coil  for  a  few  moments  in  hot  parafTine,  to  insure  better  in- 
sulation as  well  as  to  prevent  the  wire  from  absorbing 
moisture. 

The  handle  C  !*hould  now  be  joined  to  the  bo.x  A  by 
mcauH  of  glue.  an«l  when  thoroughly  dry  the  magnet  D  D, 
with  its  l)c)bbin  / /.  is  pushed  into  the  channel  prej)ared  for 
it  in  the  handle,  and  the  free  ends  of  wire  from  the  coil  are 
run  through  18  inch  channels  (made  with  a  red  hot  wire) 
through  the  handle,  as  shown  in  drawing,  to  be  afterward 
passed  through  the  woudfM  cap  ^*  and  plat vd  tiiHirr  llu- 
small  binding  screws  f,  e. 

Rut  before  the  cap  A' is  preparecl  a  i-j-inch  xpiare  piece 
of  hard  wood.  (;,  .mrl  \-3  inch  lonjr.  is  t«ibe  obtained  which 
will  just  fit  the  t  haniiel  A*,  .ilteady  rut  for  il  in  the  h.mdle 
r,  c.  Then  the  stnall  llunnh-screw  r/  is  obtained  and 
screwed  into  the  block  G.  so  as  to  form  a  threaded  channel 
n  the  block  a.  which  is  then  fastened  to  the  end  of  the 
magnet  P  P  by  means  of  a  drop  of  glue  and  set  awav 
to  dry.  rhe  e.«p  A'can  now  be  made  and  a  small  hole 
drilled  through  it  to  receive  the  thumbscrew  </,  which  is 
passed  through  the  hole,  and  a  wooden  washer  or  collar,  r. 
is  fastened  upon  the  screw  by  means  of  ghie.  care  being 
taken  that  the  ghie  docs  not  prevent  the  screw  from  turn- 
ing freely  in  the  c^ip  /;  the  object   of   the  Icollar.  r.    being 


merelv  to  prevent  the  screw    d    from  drawing  out  of  tlie 
cap  /"when  turned. 

The  cap  /'can  now  be  fastened  upon  the  end  of  the 
handle  C  C  by  means  of  the  binding  post  screws  e  e, 
under  which  the  ends  of  the  wires  from  the  coil  /  /  are 
passed,  as  before  noted. 

The  screw  d  should  be  screwed  into  the  block  G  as  the 
cap  /'is  drawn  down  by  the  binding  post  screws  e  e. 

The  purpose  of  the  square  recess  E  in  the  handle  and 
of  the  block  G  glued  to  the  magnet  is  now  evident,  as 
when  the  magnet  D  D  {■>  drawn  out  and  in  l)y  turning  the 
thumbscrew   d  tliese  prevent  it  from  turning. 

In  the  case  of  the  square  magnet  being  used,  this  square 
recess  is  not  absolutely  necessary,  but  it  is  advisable  to  put 
it  there  for  the  block  G  to  slide  in.  as  this  block,  were  it 
to  be  made  of  a  1-4-inch  square  piece  of  wood,  would  proba- 
bl\  split  apart  wiien  forcing  the  thumbscrew  d  into  it. 

The  instrument  being  thus  far  completed,  it  only  remains 
f«»r  us  to  obtain  the  diaphragm,  shown  at  H.  which  is  of 
very  thin  sheet  iron.  The  "tintype  "  of  the  photographer 
will  be  found  to  be  just  what  is  wanted,  and  should  be  what 
is  known  to  the  trade  as  a  "  quarter  plate."  which  is  the 
smallest  regular  size,  being  31-4  inches  by  41-4  inches. 
This  should  be  perfectly  smooth  and  free  from  wrinkles  and 
indentations. 

When  such  a  one  is  obtained  the  mouthpiece  B  of  the 
telephone  is  laid  upon  it,  and  with  a  needle  its  exact  size 
outside  is  marked  upon  the  plate,  which  is  then  cut  out  witli 
an  ordinary  pair  of  shears.  The  circle  thus  obtained  is 
then  placed  between  the  parts  A  and  B,  and  these  latter 
fastened  together  with  small  screws,  as  shown.  This  will 
complete  the  instrument,  which  may  then  be  varnished  witli 
two  coats  of  shellac  varnish  (shellac  dissolved  in  alcohol) 
and  lamp  black. 

\\'hen  tlic  instrument  is  to  be  used  the  magnet  Z?  Z?  is 
to  be  just  clear  of  the  thin  iron  jdate  H.  which  is  easily 
ctTected  by  means  of  the  thumbscrew  d. 

As  before  stated,  two  instruments  exactly  alike  are  neces- 
sary to  carr}-  on  speech.  These  may  be  connected  with  two 
wires  leading  from  the  binding  screws  c  c,  or  one  wire  be- 
ing used  bet^veen  the  telephones,  with  a  "  ground  "  return. 
If  the  line  passes  in  proximity  to  wires  carrying  alternating 
currents  it  will  be  necessar>-,  in  order  to  avoid  inductive 
etTects,  to  use  a  metallic  circuit — that  is,  two  live  Nvires  in- 
stead of  using  the  ground  for  the  return  circuit. 

A  "  ground  "  may  be  obtained  in  moist  earth  by  driving 
a!i  iron  rod  into  the  latter  and  connecting  .same  by  wire 
with  the  telephone. 


5team  Boilers  for  Central   Stations. 


In  an  article  with  the  above  caption  in  our  last  issue  is 
a  statement  which,  owing  to  a  delay  in  the  mails,  we  were 
unable  to  qualify  by  a  note  in  accordance  with  the  author's 
request.  After  stating  that  5  h.  p.  remained  in  a  boiler  of 
the  ordinary  type  for  each  horse  power  of  rated  capacity, 
the  further  observation  is  made  "if  a  loo-h.  p.  boiler  is  run 
from  6  to  9  r.  M.,  5C0  h.  p.  will  be  left  in  it.  or  nearly  twice 
as  nuich  as  it  has  funiishe<l."  This  method  of  comparison, 
is.  bow-ever,  not  c«^rrect.  as  the  i-ating  is  made  on  a  basis  of 
available  horse  power,  while  the  500  h.  p.  left  in  the  boiler  is 
the  total  horse  power.  Making  this  correction,  the  true  re 
suits  would  be.  that  the  amount  of  ener^  left  in  a  boiler  is 
about  equal  to  the  energy  given  out  during  two  hours  run 
under  ordinan-  conditions.  It  would  not,  of  course,  take 
that  amount  of  time  to  raise  the  pressure  on  a  loo-h.  p. 
boiler,  as  a  boiler  has  an  efficiency  of  almost  ioo  per  cent 
when  started  up  cold,  and  it  is  not  until  the  pressure  has 
risen  that  the  efficiency  falls  to  its  working  amount. 


March  10,  1894. 


THE     ELECTRICAL     WORLD. 


ar.» 


y'^ 


•.^%. 


0 


2^  or    the:      ^/ 

17 ""MELTING^   \,^_    '     Q 

Llectdic  LIOHT#Wv 
;ociai'ion'/0     '^^ 

WASMINOTC 


The  seventeenth    Convention    of  the    National    Electric.^ is  something  that  is  (hstinctively  antagonistic  to  the  prin- 


Light  Association,  lield  in  G.  A.  R.  Hall,  Washington,  on 
February  27  and  28  and  March  i  and  2,  1894,  was  one  of 
the  most  successful  in  the  history  of  the  Association.  The 
attendance  was  large,  about  four  hundred  in  number,  and 
the  general  spirit  of  hopefulness  as  to  an  early  revival  of  bus- 
iness was  most  noticeable  and  encouraging.  The  admirable 
manner  in  which  Judge  Armstrong  discharged  the  duties  of 
presiding  officer  was  commented  on  and  had  much  to  do 
with  the  successful  results  achieved  at  the  meeting,  and  the 
election  of  Mr.  Francisco  gives  assurance  of  the  continu- 
ance of  the  reputation  enjoyed  by  this  body  for  the  dignified 
and  successful  manner  in  which  its  proceedings  are  con- 
ducted. 1 

Owing  to  the  attractions  of  the  Capital  City  and  the  short 
journey  from  the  homes  of  most  of  the  eastern  members, 
the  Convention  was  brightened  by  the  presence  of  an  un- 
usual number  of  ladies,  whose  attendance  added  a  social 
feature  most  agreeable  and  the  manifest  appreciation  of 
which  again  demonstrated  the  genial  and  gallant  character 
of  the  electrical  fraternity. 


^'^h-.^J:  THE  convention  was  called  to  order 
on  Thursday  morning  at  1 1  '.oy  b> 
r  C.  B  ^%  t^^  president.  Judge  E.  A.  Arm- 
strong, of  Camden,  N.  J.,  who  then 
delivered  his  presidential  address, 
after  which  the  convention  was  de- 
clared opened.  The  address  of 
Judge  Armstrong  was  in  his  usual 
felicitous  style,  and  opened  with  a 
humorous  allusion  to  all  the  ad- 
vantages missed  through  the  con- 
vention not  being  held  in  Philadelphia,  in  accordance  with 
his  personal  desire,  but  full  justice  in  a  more  serious  vein 
was  done  to  the  attraction  and  merits  of  the  Capital  City. 
After  referring  to  the  recent  business  depression,  the  won- 
derful extent  of  the  electrical  industry,  the  great  capital  in- 
vested, and  of  its  benefits  to  man,  the  feature  of  the  address 
was  introdviced — the  rapidly  growing  tendency  toward  mu- 
nicipal ownership  of  electric  lighting  plants. 

The  revival  of  the  sentiment  in. favor  of  municipal  owner- 
ship is  attributed  largely  to  electrical  manufacturing  com- 
panies in  their  efforts  to  extend  sales,  a  policy  pronounced 
bad  both  for  cities  and  the  manufacturing  concerns  advocat- 
ing it.  An  editorial  from  the  Philadelphia  "  Public  Ledger  " 
was  quoted,  which,  while  pronouncing  the  general  principle 
of  municipal  o^vTlership  to  be  sound,  argues  strongly  in  favor 
of  just  compensation  to  the  electric  lighting  interests  affected 
by  the  adoption  of  that  policy.  "I  have  read  this  editorial," 
continued  Judge  Armstrong,  "  because  it  sounds  the  proper 
sentiment :  and  every  municipality  that  is  honest,  every  gov- 
ernment that  is  honest,  every  man  that  is  in  authority  who  is 
honest,  must  have  due  regard  for  every  dollar  that  is  invested 
in  a  business,  whether  of  a  corporate  or  private  nature;  and 
this  unholy,  this  infamous,  communistic  warfare  on  these 
enterprises,  not  alone  upon  us,  but  upon  kindred  enterprises, 


ciples  of  our  government,  to  the  principles  of  our  institu- 
tions and  to  the  principles  of  fair  minded  business  equity; 
and  I  tell  you,  whenever  such  principles  are  suffered  to  gain 
a  foothold  in  any  part  of  this  continent,  whether  it  affects  my 
company  or  your  company,  whether  it  affects  a  small  plant 
in  some  village  or  town  or  a  big  company  in  a  large  cit\',  it 
strikes  at  the  interests  of  all  alike.  If  the  spirit  that  is  shown 
in  this  editorial  pervaded  all  those  who  are  opposing  us.  we 
would  have  no  trouble,  but  we  do  not  find  this  to  be  the  case. 
Let  us  join  hands  in  this  one  thing.     If  you  have  a  ten 
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thousand  dollar  plant  in  some  small  village,  and  some  one 
opposes  you  unjustly  there,  let  us  feel  that  it  strikes  the 
two  hundred  millions  of  dollars  invented  in  this  business  in 
this  countr}-,  and  that  we  are  behind  you.  As  electric  light 
men  and  those  who  have  invested  our  money  in  these  enter- 
prises, if  met  bv  that  spirit  and  with  that  determination,  there 
is  nothing  that  we  can  say,  and  if  that  spirit  and  determina- 
tion is  exercised,  and  the  majority  believe  contrary  to  what 
we  do  as  citizens,  we  must  acquiesce  in  that  decision,  but  we 
have  a  right  to  expect  and  to  demand  from  our  city  and 
from  our  government  absolutely  fair  treatment.  As  I  have 
taken  occasion  before  to  say  in  our  counsel,  a  governmental 
department,  whether  municipal,  state  or  national,  cannot 
afford  to  have  anything  less  than   a  fair  return;  it  can- 
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not  afford  to  deal  other\\ise  than  strictly  in  accordance  with 
that  beneficent  rule  of  conduct  which  mankind  has  named 
the  golden  rule.  As  soon  as  you  lower  the  governmental 
standard,  you  of  necessity  deeper  sink  the  individual  stand- 
ard of  morality,"     (Applause.) 

After  referring  to  the  prosperous  condition  of  the  associa- 
tion, the  high  character  of  the  programme  and  the  large  at- 
Wndaii'f,  attenti'  n  was  called  to  a  new  feature,  consisting  «>f 
(jneries  from  members  on  every  subject  within  tl.-  tir. -vinct- 
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of  the  asbocialion,  of  which  he  hoped  full  advantage  would 
be  taken,  feeling  sure  that  the  answers  would  bring  forth 
much  information  of  value.  After  paying  a  graceful  tribute 
to  the  ladies  present,  the  convention  was  then  declared 
opened. 

A  letter  of  regret  was  rea<l  from  Colonel  Thurber,  secre- 
tary to  President  Clevclan«l,  stating  that  owing  to  the  ab- 
sence of  the  i'resi<lenl  fr<»m  the  city,  it  would  not  be  pos- 
sible for  him  to  meet  the  delegates.  .Mrs.  Cleveland  also  re- 
gretted her  inability  to  meet  the  ladies  accompanying  the 
gentlemen  in  atten<lance  upon  the  convention. 

The  thanks  <.f  the  association  were  tendered  to  the  Mel- 
ropolitan  .Street  Railway  Comj)any  for  passes  over  its  line 
tendered  the  members,  and  to  .Messrs.  liryan  and  Hall  and 
the  lx)ng  Distance  Telephone  Company  for  their  courtesy  in 
placing  at  the  disposition  of  members  the  use  of  their  system. 
free  of  charge,  between  the  hours  of  S  and  o  .\.  M.  and  4  and 
7  r.  M.,  and  to  the  Cosmos  Club  for  extending  the  com 
le.sies  of  the  club  house  to  the  delegates.  .After  reading  a 
number  of  letters  of  regret  from  eminent  gentlemen  invited 
to  attend  the  meeting  of  the  .Association,  the  reports  of  com- 
mittees were  called  for. 

Mr.  C.  H.  Wihuerdinj;  informed  tiie  meeting  that  there 
was  no  report  from  the  coimnittee  on  legislation,  of  whidi 
lie  is  chairman,  which  gave  rise  to  a  lively  discussion.  Mr. 
Ihmtlev  a«ikcd  that  as  the  conuuittee  had  never  done  an\- 
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tiling,  it  be  di.scharged.  and  another  means  devised  to  ac- 
>  iMuplish  the  desired  etid.  Mr.  Clav  o(Tere<l  a  rrsohition 
that  an  attorney  be  cmploycl  to  contintiously  compile  a 
reconl  of  legislation,  passed  and  proposed,  affecting  the  elec- 
tric lighting  interests,  the  information  to  be  supplied  lo  the 


various  members  of  the  association  in  time  to  be  of  value. 
Mr.  InsuU  spoke  in  favor  of  preventive  action  rather  than 
retrospective  discussion,  and  asked  that  the  executive  itself 
lake  timely  action  in  matters  aft'ecting  the  association.  Mr. 
Morns<jn  submitted  a  late  bill  introduced  before  tlie  New 
Vork  Legislature,  which  was  read,  and  denounced  by  the 
president  as  an  unjustifiable  attack  on  the  rights  of  property. 
Mr.  Stetson  sjjoke  of  the  combined  action  of  the  electric 
lighting  interests  of  Massachusetts  in  opposing  before  the 
Legislature  adverse  legislation.  Mr.  De  Camp  spoke  in 
favor  of  Mr.  Clay's  resolution,  but  Mr,  Seeley  expressed  an 
opinion  that  it  was  the  duty  of  the  secretary  to  perform  the 
functions  proposed,  and  thus  save  the  expense  of  an  at- 
torneys  fee.  The  resolution  was  referred  to  the  executive 
session  for  action. 

Mr.  Seeley  presented  the  report  of  the  I'inance  Com- 
mittee, which  showed  the  association  to  be  in  a  fiourishing 
Imancial  condition. 

-Mr.  1  rederic  Xicholls,  chairman  of  the  committee  on  re- 
lations between  manufacturing  and  central  station  com- 
panies, reported  the  situation  unchanged,  and  referred  to  the 
practice  of  electrical  manufacturers  in  urging  the  establish- 
ment of  nnmicijial  plants  by  specious  arguments.  The  sub- 
ject was  referred  for  further  discussion  to  the  executive  ses- 
sion. 

President  Armstrong  introduced  Dr.  Catling,  the  cele- 
brated inventor  and  president  (jf  the  .American  Inventors' 
-Association,  who  made  some  interesting  remarks  on  the 
industrial  growth  he  had  witnesse<l  during  his  long  life.  He 
called  attention  to  the  part  filayed  by  our  patent  system,  and 
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impresse«l  upon  the  meeting  the  necessitx  of  guarding  it, 
atid  i)rotecting  the  rights  of  inventors.  Jttdge  .Annstrong 
assured  the  .s|>eaker  that  the  association  sympathiztnl  with 
his  ideas,  and  that  its  elTftrts  wouM  be  always  enlisted  on  the 
side  of  right  an<l  justice. 

.Mr.  Hammer  called  the  attention  <»l  the  ass«»ciati<Mi  to  .» 
mint  ruling  of  the  Tostmaster  ( ieneral  discriminating 
against  the  periodical  publicati«»ns  of  professional,  scientific 
an<l  other  similar  associations  and  .societies,  and  asked  that 
a  tonnmttee  of  three  be  appointed  by  the  president  to  co- 
'perate  with  a  similar  conuuittee  of  the  .American  Institute 
>f  r.lectrical  I'lngineers  in  laying  before  the  I'osl  ( Ifficc  De- 
partment a  protest  against  said  action  and  urge  a  recpiest 
that  such  periodieals  be  again  classe<l  as  second-class  matter. 
V>y  a  unanimou^  vote  the  president  was  authorized  t<»  take 
the  neces.sary  action,  ami  Messrs.  .Adams,  Young  and  Gwinn 
were  ap|>ointed  as  members  of  the  committee. 

AVTERNOON    SKS.SH»N. 

I'he  report  of  the  Committee  on  Data  was  read  l»y  Mr.  II. 
M.  Swetland.  chairman,  an  abstract  of  which  is  given  else- 
where. 

In  the  *liscussi<»n  which  followed  .Mr.  .Swetland  staled  that 
the  average  might  have  been  lowered  materially  if  lhe\ 
could  have  secured  reports  from  the  best  stations,  which 
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they  did  not.  (Jut  of  the  8oo  answers  received  to  in- 
quiries sent  out  less  than  lOO  were  suitable  for  use,  and  the 
table,  even  as  compiled,  contains  manifest  inaccuracies.  Ex- 
ception was  taken  by  some  of  the  members  to  the  average 
of  seven  pounds  of  coal  per  horse  power,  but  several  others 
stated  that  from  their  experience,  particularly  with  the  older 
stations,  this  was  not  excessive,  and  that  in  some  cases  within 
their  knowledge  it  was  even  exceeded.  The  quality  of  coal 
as  an  important  factor  was  referred  to,  and  there  was  a  con- 
census of  opinion  that  in  the  newer  stations  the  consumption 
of  fuel  was  gotten  down  to  four  pounds  per  horse  power, 
and  in  some  instances  much  lower.  Those  joining  in  the 
discussion  were  Messrs.  Burleigh,  Nichols,  Vail,  De  Camp, 
T.  C.  Smith,  Stetson,  Gwinn  and  Orford. 

The  report  of  the  Committee  on  Underground  Conduits 
and  Conductors  w^as  called  for,  but  Mr.  Francisco,  the  chair- 
man, explained  that  he  thought  the  committee  had  been 
discharged  at  the  Buffalo  convention  and  therefore  no  re- 
port had  been  prepared.  On  motion  the  committee  was 
discharged. 

Copies  of  the  report  of  the  Committee  on  Rules  for. Safe 
Wiring  were  distributed,  but  the  discussion  was  postponed 
until  Thursday  morning. 

Mr.  W.  E.  Harrington  then  read  a  paper  on  "Faults  In- 
cident to  the  Protection  of  Lighting  and  Power  Circuits," 
an  abstract  of  which  is  given  elsewhere. 

In  the  discussion  Mr.  White,  of  Evansville,  Ind.,  said  that 
he  had  used  magnetic  cut-outs  in  his  station  for  three  years 
with  excellent  results,  and  Mr.  Robertson,  of  Minneapolis, 
stated  that  his  experience  with  magnetic  cut-outs  was  also 
favorable.      .\!r.    T.    C.    .Smith,    of    Pliiladelj^hia,    cited    in- 


units  adopted  at  Chicago.  Upon  the  motion  of  a  member, 
a  resolution  was  adopted  favoring  the  passage  of  the  act 
referred  to,  and  the  Committee  on  Legislation  was  in- 
structed to  use  its  best  efforts  to  further  the  measure. 

The  president  recommended  that  a  competent  engineer  be 
employed  to  prepare  an  address  to  the  Association  on  "How 
Electricity  and  Electric  Power  are  Generated  and  Used,"  in 
simple,  untechnical  language,  the  object  being  t<j  furnish 
members  with  matter  they  may  reprint  and  distribute  for 
the  information  of  their  customers. 

An  invitation  was  read  from  the  Rock  Creek  Railway 
Company  offering  free  passage  to  members  over  its  line, 
after  which  the  meeting  went  into  executive  session. 


28    ' 
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MR.  J.  H.  \^ail  read  a  paper  on 
•'  The  Importance  of  a  Complete 
Metallic  Circuit  for  Electric  Rail- 
ways," an  abstract  of  which  is  given 
elsewhere.  Messrs.  Burleigh,  T. 
C.  Smith,  Mason,  Brophy,  Law, 
Wright,  Harrington  and  Cuttriss 
took  part  in  the  discussion  on  the 
paper,  and  on  the  topic  next  on 
the  programme — "  Electrolytic  Ef- 
fects of  Return  Currents."  Be- 
fore opening  the  discussion  the 
behalf    of   the    Association,    in    an 


president  accepted  on 
appreciative  and  gallant  speech,  a  floral  offering  from  "The 
Wives,  Sisters  and  Sweethearts  of  the  X.  E.  L.  A.."  which 
was  accompanied  by  the  following  graceful  address; 

"To    the    Gentlemen    Composing    the    National    Electric 
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stances  of  fuses  becoming  oxidized  on  the  exterior  and  the 
interior  rendered  molten  by  the  passage  of  an  excessive 
current  without  blowing  the  fuse.  Remarks  were  made  by 
Messrs.  Burleigh,  Hammer,  Brophy,  Vail,  Orford,  InsuU  and 
Carnes.  The  general  expression  of  opinion  was  that  fuse 
wires  are  unreliable,  and  magnetic  cut-outs  suited  only 
for   station   work. 

The  president  introduced  Frof.  T.  C.  Mendenhall,  super- 
intendent of  the  Coast  and  Geodetic  Survey,  who  addressed 
the  meeting  on  the  subject  of  electrical  units  and  requested 
the  aid  of  the  Association,  and  of  its  members  individually, 
in  securing  the  passage  of  an  act  legalizing  the  electrical 


Light  Association:  The  ladies  accompanying  the  N.  E.  L. 
A.  as  guests  of  the  seventeenth  convention  of  this  body — 
v>  ith  the  same  'great  diffidence"  expressed  by  President  Ann- 
strong  in  his  opening  address — ask  your  acceptance  of  this 
expression  of  their  appreciation  of  your  courtesy  extended 
to  them  in  a  never-to-l)e-forgotten  'lational  drive  through 
the  city  t>f  Washington.  Kingsley  has  told  us  that  'Men 
must  work,  and  women  must  weep.'  We  would  modestl\ 
suggest  that  Kingsley  had  the  misfortune  not  to  be  ac- 
(|uainted  with  the  ladies  of  this  Association,  who  could  have 
assured  him  tliat  'Men  will  work,  but  never  let  women  weep/ 
at  least  while  guests  of  the  N.  E.  L.  A." 
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Mr.  Bracken  opened  the  discussion  on  "Storage  Bat- 
teries," and  was  followed  by  Messrs.  Salom  and  Appleton. 
An  abstract  of  the  discussion  is  given  elsewhere. 

Mr.  Huntley  gave  an  account  of  a  favorable  experiment 
with  the  Howard  incandescent  arc  lamp,  and  at  his  request 
Professor  Marks  explained  the  technical  details  of  the  lamp. 
The  experiment  extended  fnjin  I-'eb.  4  to  I"eb.  2^,  and  was 
on  50  lights  in  one  circuit  1 1  miles  long.  The  streets  were 
better  lighted  than  with  the  ordinar)-  arc,  and  the  lamps  only 
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lecjuired  to  be  iriinmed  uiuc  in  tour  cla\ s.  In  reply  U> 
an  in(|uiry  Mr.  Huntley  stated  that  he  did  not  go  into  the 
(|uestion  of  cost,  but  that  the  illumination  was  very  satis- 
factory. I'rof.  Marks  spoke  of  the  causes  of  former  failures 
to  produce  a  lanij)  of  the  floward  type,  and  ascribed  them  to 
insufruieiit  knowledge  as  to  the  carb(jns  and  glass  re<|uired 
He  stated  that  by  a  recent  improvement  the  negative  car- 
bon would  last  indefinitely,  and  referred  to  the  superior  dis- 
tribution of  light  from  the  lamp  in  (|Uestion,  and  how  the 
I>robIem  in  regard  to  the  inclosing  jacket  had  been  solved. 
Messrs.  .Seely.  I  )e  Camj).  .\ieholls  and  I'.urleigh  als<j  took 
V^rt  in  the  discussion. 

akti:k.\( k >n  st:ssioN. 

The  fliscus>ion  on  the  Howard  lamp  was  continue«l.  .Mr. 
Howard,  the  invent<tr,  staterl  that  the  md  did  not  rei|uire 
eleaning  during  the  life  of  the  carbon,  and  that  a  saving 
in  carbons  an<l  trinuning  of  20  per  cent,  was  guaranteed. 
The  breakage  was  covered  by  this,  and  the  carbons  cost  less 
than  those  now  in  use.  i'he  lamp  retptired  61  volts  and  less 
tlian  500  watts.  A  general  discussion  in  regard  to  the  com- 
mercial features  of  the  questi<tn  followed,  in  which  Messrs. 
How.ird,  De  Camp,  Van  Trump,  T.  C.  Smith,  Stetson  and 
others  took  part,  the  opinion  being  that  if  this  part 
proved     satisfactory     the     lamp     had     a     bright     future. 


•4^ 


A  r.M'i-.K  by  Mr.  A.  R.  Horrick 
on  "The  development  of  Switch- 
•  boards  for  Modem  Central  Sta- 
'/  tions."  pritited  elsewhere  in  ab 
strad.  wa>^  reafl  and  discussed  bv 
Mr.  Edward  Weston. 

^!^.  Charles  F.  Scott  then  rea<l 
the  paper  of  the  convention,  which, 
with  the  discussion,  we  will  print  in 
full  in  our  colmnns.  After  explain 
ing  in  simple  terms  the  vari«uis  phr 
nomena  cg>nnccted  with  alternating 
currents,  Mr.  Scott  introduced  for  the  first  time  to 
the  electrical  public  a  system  combining  the  ad- 
vantages of  both  the  two  .ind  the  three  phased 
systems.  l^y  means  of  specially  designed  converters 
it  was  shown  that  the  currents  generated  by  a  two-phased 
generator  could  be  distributed  as  three-phased  currents  and 
then   applied   directly  to  three-phased  apparatus  or  again 


transformed  to  two-phased  currents;  by  this  means  a  three- 
phased  system  could  also  supply  two-phased  apparatus. 
The  convention  showed  a  lively  interest  in  Mr.  Scott's  new 
system,  and  manifested  its  appreciation  by  frequent  applause. 

At'TERXOON    SESSION. 

Prof.  George  lorbes  opened  the  afternoon  session  with  a 
discussiijn  of  Mr.  Scott's  paper.  He  referred  to  the  beauty 
and  ingenuity  of  the  method  devised  by  Mr.  Scott,  which 
j»eemed  to  look  feasible  and  practical.  In  tlie  course  of  his 
remarks  he  paid  a  ver}-  high  compliment  to  Mr.  A.  E.  Ken- 
nelly,  whose  recent  work  he  regarded  as  the  most  beauti- 
ful treatment  of  a  mathematical  subject  yet  produced.  Prof. 
I'orbes  also  briefly  explained  why  the  Cataract  Construc- 
tion Company  had  made  no  reply  to  tlie  criticisms  passed 
upon  it,  stating  that  what  was  wanted  was  work  properly 
done,  and  that  it  is  of  no  moment  to  them  what  opinions 
(jlhcrs  may  hold. 

Prof.  H.  A.  Rowland  was  the  next  speaker,  and  stated 
that  he  considered  that  this  work  of  Mr.  Scott  marked  a 
new  era  in  polyphase  transmission;  he  was  working  along 
a  similar  line  himself,  and  while  he  had  succeeded  in  finding 
a  wa\  to  transform  the  frequency,  as  well  as  the  phase,  his 
iuethod  lacked  tlie  ])ractical  merits  i>f  the  one  under  dis- 
cussion. 

.Mr.  Scoti,  in  reply  to  a  question  of  Mr.  Spenser  in  re- 
gard to  the  calculation  of  distributed  self-induction,  said 
that  the  calculation  would  be  made  in  jjarts,  and  after  re- 
ferring to  several  poiiUs  in  Prof.  Forbes'  address,  and  pay- 
ing a  tribute  to  the  work  of  Mr.  Kennelly,  spoke  of  the  great 
lighting  plant  at  the  World's  Fair,  the  vast  experience 
gained  through  it,  and  the  complete  success  met  in  solving 
the  various  problems  involved. 

.Mr.  Stillwell  took  issue  in  regard  to  a  remark  of  Prof. 
I'orbes'  contradicting  the  statement  of  the  W'estinghouse 
company  that  the  system  adopted  at  Niagara  was  the  Tesla 
]^olyphased  system,  as  developed  by  the  W'estinghouse  tech- 
nical staff,  in  which  po.sition  he  was  sustained  by  Prof. 
Rowland,  when  the  president  declared  the  <liscussion  closed. 

Prof.  Anthony  presented  the  rept'rt  of  the  committee  on 
till-  rating  of  arc  lamps,  which  was  adopted.  The  reix>rt, 
after  referring  tt)  the  difficulty,  if  not  impossibility,  of  meas- 
uring with  any  degree  of  accuracy  the  illuminating  power  of 
arc  lami)s  and  the  great  necessity  of  a  ]>recise  definition 
and  stateiuent  of  the  obligation  of  the  producer  of  electricity 
to  the  consumer  thereof,  defines  an  ordinary  2.000-candle 
power  arc  lamp  as  one  requiring  on  the  average  450  watts 
for  its  maiiUcnance.  The  measurements  should  be  made 
at  the  lamp  terminals  with  n<i  sensible  resistance  included  in 
series  with  the  arc:  in  case  there  is  such  resistance,  it  must 
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be  excluded  in  the  measurement  of  the  voltage. 

The  report  of  the  conunittee  on  the  National  Electric 
Fight  Association's  standard  rules  for  electrical  construc- 
tion and  operation  was  then  read,  and  after  a  number  of 
changes  adopted.  When  printed  we  will  give  a  comparison 
of  these  rules  with  those  recently  adopted  throughout  the 
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country  by  the  various  underwriters'  associations,  which 
were  based  on  the  rules  for  safe  wiring  formulated  by  the 
Association  at  a  previous  meeting. 

The  meeting  then  went  into  executive  session  and  the 
following  officers  were  elected  for  the  ensuing  year: 
President,   M.  J.   Francisco,   Rutland,   Vt. 
First  vice  president,  C.  H.  Wilmerding,  Ciiicago,  111. 
Second   vice  president,   Frederic  Nicholls,   Toronto,  Can. 
NEW    MEMBERS    OF    THE    EXECUTIVE   COMMITTEE. 
Chas.    R.    Huntley,    Buffalo,    N.    Y. 
A.  J.  Markle,  Hazleton,  Pa. 
W.  W.  Carnes,  Memphis,  Tenn. 
Upon  motion  of  Mr.  J.  I.  Ayer  the  thanks  of  the  Associa- 
tion were  tendered  to  Mr.  C.  O.  Baker,  Jr.,  for  the  admir- 
able manner  in  which  he  had  discharged  liis  duties  as  mas- 
ter of  transportation.     Thanks  were  also   voted  to  Judge 
Armstrong,  president  of  the  Association,  and  to  the  several 
street  railway  and  telephone  companies  which  had  extended 
courtesies  to  the  delegates  during  the  convention. 

An  invitation  was  read  from  the  Georgia  Electric  Light 
Company,  of  Atlanta;  the  Mutual  Light  and  Power  Com- 
pany, of  Montgomery,  Ala.,  and  the  Anniston  (Ala.)  Gas  and 
Light  Company,  asking  that  the  next  meeting  of  the  Asso- 
ciation be  held  in  Atlanta. 
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PROF.  L.  B.  MARKS,  after  ex- 
plaining that  the  Howard  incandes- 
cent arc  lamp,  while  requiring  a 
somewhat  higher  voltage  than  the 
usual  form,  took  less  current  and 
could  be  run  at  a  greater  efficiency 
than  the  open  arc,  opened  the  dis- 
cussion on  the  topic  "  Arc  Lights  on 
Incandescent  Circuits,"  which  is 
given  in  abstract  elsewhere.  Those 
participating  were  Messrs.  Marks, 
Barstow,  Spencer,  Andrews,  Ayer,  Burleigh,  Nichols,  Van 
Trump  and  Stetson. 

The  next  topic,  "Meters  vs.  Flat  Rates,"  was  opened*  by 
Mr.  Frederic  Nichols,  who  stated  that  most  central  stations 
using  flat  rates  were  doing  so  by  compulsion,  not  being  able 
to  change  without  loss  of  customers.  He  spoke  of  the  loss 
through  the  use  of  low  efficiency  lamps  with  flat  rates,  and 
referred  to  a  bill  recently  introduced  in  the  Canadian  Par- 
liament relegating  meter  disputes  to  government  inspectors 
of  meters.  Mr.  Burleigh  stated  that  in  changing  from  flat 
to  meter  rates  one  of  his  stations  cut  down  the  output  almost 
one-half  without  materially  decreasing  the  revenue.  Mr. 
Carnes  was  in  favor  of  meters,  but  Mr.  Scott  found  that 
his  365  contract  lights  netted  more  than  his  1,817  meter 
lights.  Mr.  Johns  and  Mr.  Weeks  both  spoke  in  favor  of 
meter  rates.  The  meeting  then  went  into  executive  session, 
at  the  end  of  which  the  convention  was  adjourned  sine  die. 


The  New  Officers. 


member  of  the  National  Electric  Light  Association  in  its 
early  struggles,  was  made  a  member  of  the  executive  com- 
mittee at  the  Kansas  City  convention  and  second  vice  presi- 
dent at  Providence,  being  advanced  to  the  position  of  first 
vice  president  at  the  St.  Louis  convention,  and  at  the  Wash- 
ington convention  was  elected  president.  At  the  Cape  May 
convention  he  read  his  first  paper  on  "  Municipal  Owner- 
ship," which  attracted  widespread  attention.  He  has  con- 
tributed to  many  journals  on  this  and  kindred  subjects. 

In  1893  he  published  a  book  entitled  "'  Municipal  Owner- 
ship—Its Fallacy,"  which  secured  favorable  editorial  notice 
fnmi  the  press  of  this  country  and  Europe.  So  great  was 
the  demand  that  the  first  edition  was  soon  exhausted,  and 
the  third  edition  is  now  in  press. 

Mr.  Francisco's  reputation,  both  upon  electric  light  and 
insurance  matters,  has  been  such  that  he  has  been  called  to 
Washington,  and  before  the  State  Legislatures  of  Massa- 


PRESIDENT    M.    J.    FRANCISCO. 

M.  J.  Francisco,  the  newly  elected  president  of  the  Na- 
tional Electric  Light  Association,  is  a  Vermonter  by  birth 
and  lineally  descended  from  the  men  who  made  the  A^ermont 
shore  of  Lake  Champlain  famous  during  the  da^'s  of  the 
Revolution.     He  entered  Oberlin  College  at  an  early  age. 
and  after  completing  his  studies  travelled  extensively  in  the 
South  and  West,  locating  in  Harrisburg,  Pa.,  in  [867.  where 
he    established    the    Pennsylvania    College    of    Trade    and 
Finance.     Over  this  he  presided  until  failing  health  com- 
pelled him  to  return  to  Vermont,  since  which  time  he  has 
been  identified  with  the  best  interests  of  his  native  State. 
As  manager  of  many  of  the  largest  English  insurance  com- 
panies, he  has  made  a  record  second  to  none  in  New  Eng- 
land.    He  entered  the  electric  light  field  in  1887  as  the  presi- 
dent of  the  Rutland  Electric  Light  Company,  becoming  a 


PRESIDENT    M.    J.    FRANCISCO. 

chusetts  and  Vermont,  to  discuss  matters  pertaining  to  these 
subjects.  He  is  a  member  of  the  American  Institute  of 
Electrical  Engineers. 


FIRST  VICE  PRESIDENT  C.  H.  WILMERDING. 

The  popular  first  vice  president,  Mr.  C.  H.  Wilmerding. 
served  last  year  as  the  second  vice  president.     Mr.  Wilmer- 
ding was  bom  in  New  York  City  in  1858,  and  was  educated 
as  a  bov  largelv  abroad,  in  Germany  and  France,  and  after- 
ward at  the  Sheffield  Scientific  Scliool  at  Yale,  where  he 
graduated  in  the  class  of  1879  as  a  civil  engineer.     In  this 
profession  he  was  employed  in  the  construction  of  water- 
works at  Troy.  N.  Y.,  and  afterward  went  to  Colorado  for 
about  tsvo  years,  where  he  was  interested  in  mining  work  in 
Leadville.     He  then  entered  the  employ  of  the  Rio  Grande 
and  Western  Railroad,  and  located  and  constructed  a  con- 
siderable portion   of  the  road  between  the  Colorado  and 
Utah  lines  and  Salt  Lake  City.     In  1884- 1885  he  was  em- 
ployed as  an  assistant  engineer  on  the  new  Croton  Aque- 
duct in  New  York  City,  and  continued  in  the  practice  of 


324 


THK      h:Lh:CTRICA.I.      WOl^LU. 


Vol.  XXIU.    No.  lO. 


civil    engintering   until    the   beginning   of    1888,    wlren    he 
turned  his  attention  t<;  electricity  and  located  in  Chicago. 

In  the  fall  of  that  year 
he  was  made  superin- 
tendent of  the  Chicago 
Arc  Light  and  Power 
C'jnipan),  and  subse- 
quently its  general 
manager,  and  served 
in  that  capacity  until 
about  a  year  ago,  when 
that  company  consoli- 
dated with  the  Chi- 
cago Edis(jn  company, 
since  which  time  he 
has  been  in  charge  of 
the  operating  of  the 
combined  cr)mpanies' 
l)r<»ijerties.  Mr.  Wil- 
nierding  has  always 
taken  great  interest  in 
the  National  Electric 
Light  Association, 
and  well  deserves  the 


KIJiST   VK'K    I'KK.ilDK.VT 
<".    H.    V.ILMi:Ui-)IN<J. 


the  honor  which  has  been  conferred  upon  him. 


Si:<()Nl)    ViCK    FKKSIDKNT    FRKI)     .VK'HOM..'^. 

Ihe  sec(jnd  vice  presi- 
dent, Mr.  Frederic 
Nicholls,  is  one  of  the 
best  known  and  most 
l)opular  members  of  the 
Association,  and  his  c(^n- 
nection  with  the  press 
and  various  commercial 
enterprises  has  brouj^lit 
him  prominently  before 
the  i)ublic.  Mr.  NicholU 
enjoys  the  distinction  of 
being  the  only  "foreign" 
officer  of  the  Associa- 
tion, his  home  bein^ 
across  the  border  in 
Canada.  l'"or  many 
years  he  has  taken  an 
active  part  in  the  nieei- 
in^s  of  the  Association, 
and  has  been  at  its  various  meetings.  He  has  also  manifestid 
great  inl<'rest  in  the  Cana«lian  IClecirical  Association  and  in 
the  .Association  of  ICdison  Illuminating  Companies.  That  he 
has  occupied  a  prominent  position  iii  the  business  world  is 
evideiUM'(|  by  tlu  following  positions  which  he  has  occupied: 
Second  vice  presi<lent  an<l  general  manager  of  the  Toronto 
I  onstruction  and  .Supply  C'oinpany;  director  of  the  Incan 
descent  Light  (  ompany  of  Toronto;  president  of  the  Brant 
ford  P'lectric  Street  Railway  Company;  general  manager  of 
ihe  London  ((  )ntario)  lighting  svstems;  and  vice  i)resident 
and  general  m.ui.nmr  of  t\u  (  anadian  Ceneral  b'lectric  Com- 
pany. 


SK<'<»Ni)  \icK  i'iii.sii>i:.N  r 
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Convention   Notes. 


IIKKK   AND  THRRK 

The  \oungest  attendant  at  the  c«»nventi«in  was  Miss  Mae 
Kverett  Mason,  the  ten-\ ear-old  daughter  of  (icneral  Man 
agcr  Mason,  of  the  Simplex  Electrical  C<^mpany.  of  Boston. 

Brides  <»f  tlic  cotivention  wore  munerous  an<l  handsomr. 
including   Mrs.    llanunci.    Mtx     Sullivan     ^''^     Foster   ntid 

Mrs.  Issertel. 
The  convention  brought  gctutinc  happiness  to  at  least  two 


of  its  attendants.  Early  in  the  session  a  pretty  romance  was 
quite  completed  by  the  betrothal  of  a  well-known  electrical 
man  to  one  of  the  prettiest  of  the  girls  at  the  Ebbitt. 

The  convention  was  notable  for  its  thoroughly  business- 
like aspect.  People  attended  strictly  to  business,  and  the  re- 
sult was  that  every  one  was  satisfied. 


PERSONAL. 
J.  H.  .M.vso.N  was  the    oidy    representative  >>f     'Simplex"' 
wire,  but  that  was  sufficient. 

Charlik  Hlxti.ky  arrived  Tuesday  morning  and  was  kept 
busy  renewing  o)d  acquaintances. 

I'RKDERicK  .\.  DfGGAN  did  much  to  advaucc  the  fame  of 
the  Imperial- Porcelain  Works,  oi  Trenton,  N.  j. 

Isaac  H.  Davis  carried  the  banner  for  Westinghousc, 
Church,  Kerr  &  Co.,  and  did  it  exceedingly  well. 

George  d.  Carter,  whose  name  has  recently  come  into 
prominence  in  Chicago,  made  a  host  of  new  friends. 

J.  Jo.vES  &  So.N,  39  Vesey  .*^t..  New  York  City,  had  their 
interests  well  cared  for  in  the  hands  of  James  Jones,  Jr. 

A.  H.  Patterson,  of  42  Murray  street.  New  York,  had  much 
to  say  on  behalf  of  the  Phoenix  Glass  Company. 

George  A.  McKint.ock  was  one  of  the  notable  Western 
men.     lie  is  East  on  a  short  trip,  accompanied  by  his  family. 

C.  H.  I'rice  did  the  honors  for  the  Pettingell-Andrews 
Company,  of  Boston.  Mr.  Price  knows  how  to  do  the 
right  thing. 

Frank  R.  Ford,  for  many  years  with  the  Rrush-Short  in- 
terests, represented  the  I^  Roche  Electric  Works  at  this 
c<mvention. 

F.  11.  Lkonakd.  oI  the  Dahl  Klectric  Company,  was 
among  the  early  arrivaL.  He  was  likewise  one  of  the  most 
popular  fellows  present. 

Henry  (j.  Issertel.  of  39-41  Cortlandt  street,  New  York, 
was  one  of  the  busiest  men  present.  He  had  a  very  neat  dis- 
play in  the  red  parlor. 

F.x-President  .\yer  came  u]>  from  St.  Louis  somewhat  be- 
hind time.  As  every  one  knows,  Mr.  Ayer  is  now  in  busi- 
ness for  himself  in  that  city. 

L.  K.  CoMSTOCK,  the  well-known  electrical  engineer  t>f  the 
\Ionadnock  Block.  Chicago,  was  one  of  the  youngest    ycl 
best  known  of  the  visitors  from  the  West. 

F.  .\.  Record,  special  manager  of  the  electrical  depart- 
nieiU  of  the  X'acuum  ( )il  C'ompany.  of  B«>ston,  hustled  as 
hard,  if  not  a  little  harder,  than  usual. 

I..  Ward  \Nii.KiNS  was  another  of  the  solitary  representa- 
tives of  a  great  Imuse.  Even'  one  knows  that  he  speaks 
onlv  for  I'artrick  cS:  Carter,  of  l^hilatlelphia. 

Henry  (".  KKirotji;.  Jr.,  kept  the  name  of.Mfied  F.  .Moore, 
mamifacturer  of  insulated  wire,  with  head<]uarters  at  200 
\oiih    Third  street,  riiiladelphia.  among  the  leaders. 

Frank  W,  Hrigham.  one  of  the  htisiest  men  at  the  hotel, 
hustled  hard  and  did  much  good  on  behalf  of  the  Indiana 
Rubber  and  Insulated  Wire  Company,  of  Marion.  Ind. 

P.  II.  .\lf.xandkr  came  up  from  the  Monumental  City  to 
renew  old  acquaintances.  He  is  now  an  electrical  engi- 
neer, with  an  office  in  the  Equitable  Building.  Baltimore. 

Dr.  Chari.fs  II.  Bowkn.  of  Washington,  had  something 
of  great  interest  in  the  line  of  insulation. 

J.  Hof.T  Gates  was  the  only  representative  of  the  Waddell- 
Entz  Company.     The  opinions  expressed  at  the  conven 
lion  were  that  this  c<impany  would  soon  be  all  right. 

Frank  W.  11  arkington  easiiv  kept  the  name  of  the  New 
York  Insulate<l  Wire  Company  prominent.  "Jim"  God- 
frey was  detained  at  Chicago  on  important  business. 
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J.  II.  Vail  distributed  a  folder  entitled  "Facts  ol"  Inter- 
est to  Electric  Lighting  and  Railway  Companies."  If  you 
failed  to  get  a  copy,  address  Mr.  Vail  at  44  Broad  street, 
this  city. 

John  McGhik,  the  popular  representative  of  the  General 
Electric  Company,  was  one  of  the  busiest  men  in  sight, 
and  he  was  always  in  sight.  It  is  doubtful  if  any  one  missed 
securing  the  neat  pamphlets  which  he  distributed. 

E.  II.  Heinkichs,  the  genial  advertising  agent  of  the 
Westinghouse  Electric  and  Manufacturing  Company,  did 
his  usual  amount  of  careful,  effective  work  for  his  company. 
Every  one  familiar  with  conventions  knows  the  value  and 
importance  of  such  efforts. 

Field  Day  at  the  convention  was  the  day  the  following 
gentlemen  by  the  name  of  Field,  who  happened  to  meet  in 
Washington,  celebrated  the  occasion  by  a  social  dinner  to 
become  better  acquainted:  Burr  K.  and  John  M.,  of  the 
Berlin  iron  Bridge  Company;  C.  J.,  of  the  Field  Engineer- 
ing Company,  and  W.  A.,  of  the  local  electric  lighting  com- 
pany, of  Columbus,  Ohio.  The  Messrs.  Field  are  not  re- 
lated, except  by  ties  of  friendship  and  of  business. 

"Charlie  Price  !"  rang  out  in  the  rotunda  of  the  Ebbitt 
House,  in  Washington,  during  the  convention,  and  four 
men  promptly  answered:  "Hello!"  "That  reminds  me," 
remarked  Mr.  C.  B.  Price,  of  the  Pettingell-Andrews  com- 
pany, blushing  furiously,  "  of  several  awkward  dilemmas  in 
which  I  found  myself  at  the  Montreal  convention,  when 
delegate  after  delegate  assured  me  that  he  had  had  the 
pleasure  of  meeting  my  wife;  but,"  he  added,  "  this  conven- 
tion surpasses  the  one  at  Montreal  in  the  number  of  Prices." 
''  You  haven't  seen  Cut  Price  at  the  convention  ?  "  asked  one 
of  his  auditors."  "'  No,"  was  the  rejoinder,  "  but  I  have  seen 
Low  Price  everywhere." 


AMONG    THE    EXHIBITORS, 

"AjAx"  SWITCHES  were  kept  inline  by  their  maker,  C.  S. 
Van  Nuis.     Van  was,  as  usual,  very  popular. 

The  Abendroth  and  Root  water  tube  boilers  had  out  a 
very  complete  line  of  pamphlets  and  literature. 

The  National  water  tube  ijoiler  was  represented 'by 
some  neat  printed  matter  that  was  well  distributed. 

The  Backus  electric  ceiling  and  column  fans  were  well 
represented  by  neat  flyers,  and  further  by  R.  B.  Cissel. 

Washington  carbons,  by  a  happy  coincidence    of   names, 
were  very  prominent.     J.  S.  Crider  was  their  chief  hustler, 
and  he  did  hustle. 

"Chicago  Wire,"  in  white  letters  on  a  black  ground,  ar- 
rested the  eye  of  all  those  who  were  looking  for  standard 
literature  on  insulated  wires. 

MuNSON  BELTING  had  a  brilliant  corps  of  men  in  the 
persons  of  President  A.  Groetzinger,  of  the  home  office, 
and  Colonel  Shay,  of  Chicago. 

The  Shawhan-Thresher  Apparatus  had  an  unusually  en- 
terprising corps  of  drummers  in  F.  G.  Bolles  &  Co.  They 
distributed  some  very  neat  cards. 

The  United  States  Mineral  Wool  Company,  of  2  Cortlandt 
street,  New  York,  had  out  an  effective  little  card,  with  sam- 
ple of  its  corrugated  copper  gasket. 

"O.  K."  WIRES  and  CABLES,    manufactured   by  the   Phillip 
Insulated  Wire   Company,  of  Pawtucket,  R.  L,  were  two 
letters  that  no  one  failed  to  observe. 

Schieren  BELTING,  whose  interests  were  well  taken  care 
of  by  Charles  A.  Schieren,  Jr.,  gave  away  scores  of  their 
"  Points  on  Perforated  Electric  Belting." 

The  Iona  Manufacturing  Company,  of  Boston,  by  some 
clever  movement  secured  the  mirror  space  in  the  red  parlor, 
where  it  displayed  a  full  line  of  its  famous  specialties. 


Belknap  motors  were  very  much  in  evidence.  -Manager 
I'rcjwn  was  on  hand  early  with  a  new  woven  wire  dynaniu 
jjrush  that  he  took  pride  in  showing  to  the  delegates. 

''Ihin(;s  are  not  alwavs  wu.vi  ihev  seem"  is  an  axiom  ou 
the  cover  of  a  neat  little  Ix^oklet  issued  by  the  Goodrich 
Hard  Rubber  Company.      This  is  worth  writing  for. 

The  Holtzkr-Cabot  Electri.c  Company,  of  Boston,  was 
well  represented  by  the  firm  of  Royce  &  Marean,  of  Wash- 
ington, who  distributed  some  neat  cards  and  dodgers. 

W.  R.  Hrixev  must  have  been  side-tracked  somewhere, 
for  he  did  not  show  up.  "Kerite,"  however,  was  in  no 
sense  lost  sight  of,  as  it  was  particularly  well  advertised. 

Bonn  ell's  Nubian  system  of  scale  prevention  was  de- 
scribed in  a  neat  booklet  issued  by  the  manufacturers  of 
the  same,  the  National  Chemical  Works,  of  Craigin,  111. 

.\  NEW  mast  arm  was  shown  by  its  inventor,  Thomas  F. 
Brady,  of  New  Britain,  Conn.  This,  by  the  way,  is  a  very 
clever  device,  and  is  certain  to  meet  with  popular  favor. 

Frank  A.  Thayer,  representing  the  Goubert  Manufactur- 
ing Company,  of  New  York,  was  one  of  the  busiest  men  at 
the  convention.  He  kept  the  name  of  his  house  well  to  the 
front. 

Mr.  W.  J.  Newton,  head  of  the  lirni  of  the  Newton  Elec- 
tric Com])any,  of  41  Cortlandt  street,  New  York,  v*as  one  of 
the   youngest   of  the   hustlers.     He   made   many    new   ac- 
quaintances. 

McF'.wEN  engines  had  an  excellent  representative  in  the 
firm  of  F.  G.  Bolles  &  Co.,  general  agents.  They  dis- 
tributed some  splendid  literature  descriptive  of  this  well 
known  engine. 

David  E.  Evans  &  Co.,  of  Baltimore,  Md.,  doing  a  large 
business  in  construction  of  street  railways  and  isolated 
plants,  was  represented  by  Mr.  David  E.  Evans  and  Mr.  G. 
R.  Holmes. 

Pass  &  Seymour,  of  Syracuse,  N.  Y. ,  as  usual,  displayed 
an  interesting  line  of  porcelain  specialties.  They  were 
nicely  located  in  the  parlor,  and  were  well  represented  by 
F*artner  Seymour.. 

Agent  John  R.  Coffman,  of  the  F'.ureka  Tempered  Cop- 
per Company,  had  some  trouble  getting  his  exhibit  to  Wash- 
ington and  in  place;  but  he  "got  there,"  as  all  agreed  who 
visited  the  red  parlor. 

The  FLlectrical  F.ngineering  and  Supply  Company,   of  Syra- 
cuse,   N.   Y.,   received    many   congratulation   on   its   hand- 
some switchboard  display  in  the  red  parlor.     .Manager  H.  J. 
Gorke  was  in  charge. 

^jThe  Page  Belting  Company,  whose  headquarters  seemed  to 
be  everywhere,  had  an  excellent  representative  in  Geo.  T. 
Moore.     He  handed  out  some  pamphlets  tha«:  every  cen- 
tral station  man  present  secured. 

Abendroth  &  Root  was  one  of  the  most  conspicuous 
conspicuous  names  in  the  exhibit  parlor,  for  under  this  title 
was  displayed  a  remarkable  amount  of  literature  on  that 
well  known  water  tube  boiler. 

The  Royal  Arc  Electric  Company  made  a  fine  impression. 
Two  of  its  very  best  lamps  were  burning  in  the  rotimda 
of  the  Ebbitt  House,  and  Louis  B.  Marks  and  J.  J.  Gates 
were  nustling  hard  to  promote  its  interests. 

"Sunblam"  lamps  had  an  excellent  representative  in  the 
person  of  Mr.  F.  S.  Terry,  who  may  justly  claim  to  be  one  of 
the  pioneers  of  the  Association.  He  reports  the  condition 
of  the  lamp  market  in  the  West  as  all  right. 

Thf  Falls  Rivet  and  Machinf  Company  sent  INIr.  E.L.  Bab- 
cock,  who  has  been  a  familiar  figure  at  events  of  this  kind. 
He  reported  business  on  the  mend.  Mr.  C.  A.  Babcock 
was  also  in  attendance  and  made  many  friends. 

Automatic  motor  starters  and  rheostats,  as  well  as  a 
line  of  electric  heaters,  were  exhibited  under  the  auspices 
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of  the  Automatic  Switch  Company,  of  Baltimore,  Md.     This 
was  one  of  the  few  operative  exhibits  shown. 

"Paranite"  stared  at  every  one  from  the  attractive  pam- 
phlets distributed  by  Manager  Brigham,  of  the  Insulated 
Wire  Company.  Whoever  missed  securing  one  of  these 
should  write  the  company ;  they  are  worth  preserving. 

The  Brya.vt  Klectkic  Compa.vy,  of  Hartford,  had  an  artistic 
display  of  their  specialties.  The  new  things  shown  were 
their  arc  light  cut-out  and  500-volt  porcelain  switch  for 
railroad  work,  and  "  Bryant  .Switches  "  loomed  up  in  good 
shape  in  the  handsome  red  covered  pamphlet  distributed. 
.\lr.  Bryant  was  himself  in  attendance,  and  his  neat  exhibit 
won  for  him  many  compliments. 

"These  are  olr  jewels"  is  something  ol  a  novelty  in  way 
of  expressions.  The  ]£lectric  Appliance  Company,  of  Chi- 
cag<j,  used  it  to  good  effect  in  describing  its  specialties. 
Its  interests  were  looked  after  by  Mr.  Frank  W.  Brigham. 

"  Havevou  ever  heard  ok  I'araoox  Pitch  .'"  is  the  query 
with  which  the  Meriam  ik  Morgan  Paraffine  Company  ad- 
dressed the  reader  in  a  neat  little  book  on  its  new  insulating 
compound.     This  bit  of  literature  was  much  in  demand. 

The  "W'aru"  arc  la.mi',  that  has  been  prominent  at  al 
the  conventions  of  recent  years,  had  no  need  of  an  exhibit. 
Hundreds  of  them  were  in  active  service  in  the  city  of 
Washington,  and  .Manager  Corey  was  himself  everywhere. 

(iEN.  K.  .S.  (iREELEV,  head  of  the  oldest  electrical  supply 
house-  in  .America,  was  in  attendance.  This  firm  has  been 
located  in  Hey  street,  .\ew  York,  for  twenty-nine  years  con- 
secutively. Ceneral  (irecley  was  ably  assisted  by  Mr.  F.  A. 
Magee. 

I'he  PArRiARCH  OK  KHK  co.NVE.NTiox  Was  .Mr.  Joel  Sharp 
president  <jf  the  Buckeye  Engine  Company,  of  Salem,  Ohio. 
Mr.  Sharp,  though  seventy  years  old,  is  bright  and  active. 
His  company  was  one  of  liie  first  t(j  manufacture  an  engine 
for  driving  dynamos.    Supt.  G.  A.  Barnard  was  also  on  hand. 

AuE.NT  John  K.  Cokkma.n.  representing  the  Eureka  Tem- 
pered Copper  Company,  had  a  hard  struggle  against  the 
carelessness  of  express  officials  and  others  Ut  get  his  ex- 
hibit in  j)lace,  but  he  finally  got  there  and  made  a  very 
creditable  display. 

The  Love  electric  co.vDl'n  syste.m  liad  most  gi'niai  ad- 
vocates in  .Manager  A.  C  Wheeler  an<l  .Mr.  .\1.  I).  Law. 
'i'hcy  calle<l  attention  to  the  success  of  the  system  on  the 
Rock  Creek  Railway,  and  many  of  the  delegates  to(A  occa- 
sion to  insjK'Cl  the  same  before  leaving  Washington. 

.\  hi;<;e  "S"  was  conspicuous  about  the  hotel.  J\very 
one  knew  that  this  stands  for  Safety  insulated  wire  and 
cables.  The  absence  of  (ieneral  .Manager  Re(|ua  was  cer- 
tainly to  be  regrette«l.  but  important  business  engagements 
prevented  his  coming. 

"I'akih  tii.ARi.v  AirKACTivE"  is  a  term  that  describes  tlie 
ceiling  fan  exhibit  of  Diehl  iS:  Co.  They  showed  a  coiu- 
bination  ceiling  fan  and  electrolier,  in  which  a  group  of 
five  mcandcscent  lamps  was  placed  below  the  fan  mot<u-. 
It  was  much  admired. 

The  ,"siikn  Lnivkksm.  I'-lkiTric  Company  had  a  uni<]iu- 
o|)erative  <*xhibit  of  their  "L'niversal  pull  s«>cket"  at  the  head 
«)f  the  stairs,  in  charge  of  Mr.  Stirn.  He  lost  no  opportu- 
nity, ami  they  were  numerous,  of  telling  the  g«)od  points  in 
favor  of  this  clever  device. 

1'hf  JKWKi.i.  Hkitini;  (ompaxy.  ol  iiartford.  a  ii.inie  liiat  is 
familiar  to  every  electrical  and  street  raiKvav  man.  was  rep- 
resenteil  by  Secretary  C  harlcs  R  Newton  and  Charles  I.. 
Tolles.  Thev  gave  away  some  of  their  souvenir  bill  case:, 
that  were  highly  appreciated. 

Ihoi'uh  not  in  the  exhibit  hall,  many  of  the  delegates 
had  an  opp<irtunity  of  seeing  one  of  the  new  Crockcr- 
W  heeUT  motors  in  operation  in  the  wMidow  of  Rovce  & 


Marean,  1,408  Pennsylvania  avenue.     Dr.  S.  S.  Wheeler  was 
in  attendance  at  the  convention. 

Ihe  Standard  L'nderground  Cable  Compaxy,  of  Pittsburg, 
Pa.,  was  fortunate  to  be  so  well  located.  It  was  next  door 
to  headquarters.  In  addition  to  the  hustling  of  Messrs. 
-Marsh  and  W  iley,  it  had  a  neat  exhibit  in  the  red  parlor,  and 
also  distributed  its  price  list,  Xo.  XII. 

(^UEEN  6i  Co. 's  exhibit  of  measuring  instruments  was 
nmch  admired,  including,  as  it  did,  samples  of  their  finest 
instruments.  James  C  Biddle  and  E.  G.  W'illyoung  proved 
iliemselves  worthy  representatives. 

C-.S  specialties,  manufactured  by  the  Cutter  Electrical 
and  Manufacturing  Company,  of  Philadelphia,  were  neatly 
displayed  on  a  sample  board  in  the  exhibit  hall  and  clearly 
described  in  its  circular  price  list  C.  Ever}-  one  who  missed 
this  pamphlet  should  write  for  a  copy. 

The  kamous  Hart  switches  were  represented  in  an  at- 
tractive pamphlet  issued  over  the  name  of  Hart  and  Hege- 
man  Manufacturing  Company,  of  Plartford,  Conn.  These 
were  widely  distributed  and  received  many  compliments. 
Manager  A.  H.  Pease  was  on  hand  and  kept  busy. 

I'he  Moshkr  Arc  Lamp  Compaxy,  of  Chicago,  expected  up 
to  the  last  moment  to  send  one  of  its  new  and  remarkable 
alternating  lamps,  but  Secretary  Sheriffs  wired  that  he  was 
detained  to  close  a  big  contract  for  arc  lamps  at  Sandwich, 
111.     This  lamp  is  meeting  with  a  royal  reception. 

Sockets  and  insulators  of  an  improved  type  were  shown 
in  the  red  parlor  by  the  llannnond  Cleat  and  Insulator 
Company,  of  220  Devonshire  street,  Boston,  Mass.  Frank 
W.  Brigham  was  in  charge  and  Inventor  D.  J.  Cartwright 
was  with  him.     This  line  received  many  compliments. 

I'he  Hrown  telephone,  well  known  in  Washington, 
wliere  many  years  ago  it  had  an  operating  central  sta- 
tion, advertised  to  the  members  of  the  convention  in  a  new 
and  much  improved  type.  .Major  Groesbeck,  of  the  Chi- 
cago othce,  was  expected,  but  he  did  not  arrive. 

The  W  .  .S.  Hill  Electric  Company,  of  Boston,  displayed  a 
c<jmplete  line  of  its  specialties  in  Parlor  40.  President 
Hill  was  in  attendance,  assisted  by  Mr.  George  11.  Poor, 
its  switches  were  particularly  admired,  while  particular 
interest  was  shown  in  the  Doane  lightning  arrester. 

The  1'ackari)  Lamp  Compaxy,  of  Warren,  O. ,  had.  by  ah 
means,  the  most  complete  and  interesting  incandescent  lamp 
<li.spla\.  It  slu>wed  a  neat  siring  of  lamps  in  candle 
powers  from  5  to  500,  the  latter  being  worthy  of  special  at- 
tention.    W.  D.  Packard  was  himself  in  attendance. 

I".  )'.  LiiTLE  Electrical  Construction  and  Supply  Company, 
of  Buffalo.  X.  v.,  manufacturer>  of  the  popular  Kester 
arc  lamp,  made  a  splemlid  showing.  Several  of  their  hand- 
somest lamps  were  t>n  exhibition,  anti  they  gave  away  the 
most  complete  catalogue  tlistributed  al  the  convention.  They 
were  represented  by  .Messrs.  Little,  Kester  and  Williams. 

I  heMatherElectricC  ompany,  of  Manchester,  which  claims 
to  have  more  isolated  plants  in  the  city  of  Washington  than 
any  other  compr.ny,  was  contented  with  the  exhibit  of  its 
apparatus  afforded  by  the  lighting  i>lant  of  the  hotel.  \'ice 
President  Thomas  C.  Perkins  felt  very  proud  of  his  display. 

"Okonite"  was  as  well  as  ever  to  the  front.  Its  corps  of 
representatives  includetl  Captain  Candee,  George  T.  Man- 
son  and  Cieorge  A.  McKinlock,  the  latter  from  Chicago. 
The.se  busy  men  found  lime  t(»  distribute  a  very  handsome 
paper  weight,  representative  of  a  section  *.»f  "Okonite"  cable. 

The  New  Haven  Ixsilated  W  ire  Company  exhibited  a  fan 
motor  running  720  revolutions  per  minute  on  1 10  volts, 
and  using  but  1  1-2  amperes.  With  this  power  it  was  capa- 
ble of  exhausting  7.300  cubic  feet  of  air  per  minute.  The 
motor  can  he  wound  for  arc.  220  or  500  volt  circuits. 

MrNvMARv  pROTHFRv    i if  Enirha voH.  \'l.      miners    of  slate 
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and  marble  for  electrical  purposes,  circulated  cards  and 
literature  of  a  character  that  made  their  name  prominent. 
This  firm  has  recently  opened  an  office  at  156  Libert) 
street,  New  York,  and  placed  it  in  charge  of  George  W. 
Zelie. 

'I'he  Henry  R.  Worthington  pumps  had  many  an  effective 
word  spoken  for  them  by  Mr.  Louis  K.  Alberger,  of  the  city 
office.  Ihe  company  have  perfected  a  system  by  which 
electrical  plants  do  not  of  necessity  have  to  be  located  near 
a  river  or  water  supply  in  order  to  obtain  the  benefits  of  con- 
densation. 

DouBLEDAY,  MiTCHELL  &  Co.  showcd  qulck-brcak 
knife  switches,  which  they  control  as  manufacturers  and 
sales  agents,  and  also  the  flexible  canvas  jacket  conduit, 
manufactured  by  the  American  Circular  Loom  Company, 
of  which  they  are  agents.     Both  excited  much  attention. 

P.  H.  Hoover,  of  Chicago,  so  long  representing  the  P.  & 
B.  interests  in  that  city,  was  present,  his  new  card  showing 
that  he  is  now  with  the  Mica  Roofing  Company,  of  73 
Maiden  Lane,  New  York,  with  an  office  in  the  Boyce  Build- 
ing, Chicago.  Hoover  found  a  host  of  friends  at  the  con- 
vention. 

The  H.  W.  Johns  Manufacturing  Company,  whose  inter- 
ests were  well  looked  after  by  W.  F.  D.  Crane,  gave  out  a 
handsome  set  of  chips  made  from  their  well  known  insu- 
lating material.  "No  limit"  was  the  assurance  written  on 
the  box.  They  also  made  a  very  neat  display  of  their 
specialties. 

Not  LARGE,  BUT  ELOQUENT  about  describes  the  exhibit  of 
the  Interior  Conduit  and  Insulation  Company,  of  New 
York.  Representative  Mace  was  kept  busy  "hustling" 
among  old  customers  and  making  new  ones.  He  dis- 
tributed to  good  effect  an  excellent  number  of  their  "  Ar- 
chitects' Bulletin." 

Charles  E.  Gregory,  from  Chicago,  of  course,  had  a 
good  deal  to  say  for  the  "Climax  rheostat  and  starting 
box,"  manufactured  by  McDougall,  Lucas  &  Co.  He  had 
no  other  exhibit  than  his  vocabulary  and  unique  personal- 
ity, but  those  seemed  very  efifective.  He  also  said  a  thing 
or  two  for  the  Chas.  E,  Gregory  Company. 

"P.  &  B.,"  by  which  letters  every  one  knows  the  most 
famous  insulating  compounds,  had  their  hard-working  man- 
ager, Frank  De  Ronde,  on  the  scene  early.  Later  he  was 
joined  by  President  Shainwald,  and  together  they  kept  the 
two  letters  of  their  house  in  the  most  conspicuous  altitude. 

The  Weston  standard  instrument  was  particularly  well 
exhibited.  A  full  line  was  shown  in  the  red  parlor,  while  a 
particularly  attractive  set  of  pamphlets  and  descriptive  mat- 
ter was  distributed.  Mr.  Edward  Weston  and  Mr.  Richard 
O.  Heinrich  were  kept  busy,  and  their  efforts  were  made 
doubly  effective  by  the  presence  of  Agent  Charles  D.  Shain. 
"Brush  apparatus  for  electric  lighting"  is  a  sentence  that 
has  been  perhaps  the  foremost  for  the  longest  period  since 
the  starting  of  arc  lighting,  yet  they  advertised  and  hustled 
as  hard  as  ever  for  business  at  this  meeting.  Manager 
Hamill,  assisted  by  Brother  Prentice,  could  be  found  almost 
anywhere. 

Buckeye  lamps  were  in  charge  of  Representative  Lean. 
Neat  signs  about  the  hotel  announced  that  these  lamps  were 
burning  on  the  hotel  circuits.  In  addition  to  this,  he  had 
one  of  his  well-known  coiled  filament  lamps  burning  at  the 
head  of  the  stairs,  and  another  in  the  red  parlor.  Also  a 
fine  case  of  samples,  including  a  50-volt  filament  and  small 
house  lamps. 

The  Metropolitan  Electric  Company,  though  not  repre- 
sented in  person  by  any  of  its  well  known  men,  distributed 
some  efifective  literature,  speaking  with  special  emphasis  of 
P.  &  B.,  of  which  the  company  is  general  Western  agent. 
The  Messrs.  McKinlock  found  it  impossible  at  the  last  mo- 


ment to  get  away  on  account  of  numerous  important  en- 
gagements in  the  West. 

New  telephones  hgured  more  than  ever  before  in  this 
electric  light  convention,  on  account  of  the  expiration  of  the 
patents.  The  instrument  of  the  Western  Telephone  Con- 
struction Company,  of  Chicago,  had  already  been  installed 
by  many  of  those  in  attendance,  and  was  most  favorably 
mentioned.  President  Keelyn  was  expected,  but  was  unable 
to  be  present. 

The  "Ideal  insulated  wire  loomed  up  in  an  ideal 
fashion.  A  coil  of  this  wire  that  had  been  "  two  months  in 
i-oak,"  was  displayed  in  a  pan  of  water.  Current  for  the 
operation  of  several  incandescent  lamps  was  flowing  through 
this  immersed  coil,  and  there  was  no  diminution  of  the  light. 
Henry  C.  Adams  had  charge  of  the  display,  and  distributed 
some  neat  literature. 

The  Berlin  Iron  Bridge  Company  had  a  neat  exhibit  of  its 
"patent  corrugated  iron  roofing."  The  interests  of  the  com- 
pany were  looked  after  by  Burr  K.  and  John  M.  Field. 
They  called  attention  to  the  fact  that  their  new  roofing  had 
been  -used  in  the  Washington  station  of  the  United  States 
Electric  Light  and  Power  Company.  Many  of  the  delegates 
journeyed  there  to  inspect  it. 

The  American  Electric  Manufacturim;  Company,  of  St. 
Louis,  was  one  of  the  most  noticeable  of  the  incandescent 
lamp  companies.  Mr.  Louis  Xahm  had  with  him  samples 
of  his  "American"  and  "Republic"  lamps,  and  in  addition 
gave  away  the  neatest  souvenir  of  the  convention,  in  the 
shape  of  an  incandescent  lamp  arranged  as  a  balloon.  He 
also  distributed  some  neat  pamphlets. 

The  Stirling  Company,  of  Chicago,  makers  of  the  cele- 
brated Stirling  water  tube  boiler,  had  out  some  efifective 
literature,  the  title  of  which  commences  curiously  with  the 
query,  "Has  a  Competitor  Ever  Advertised  You?"  Agent 
Schelfier  also  distributed  some  neat  memoranda  books  that 
were  greatly  sought  after.  Secretary  Stettinius  was  at  the 
last  moment  detained  at  Chicago,  but  his  interests  were  well 
taken  care  of. 

The*  General  Incandescent  Arc  Light  Company,  of  New 
Y^ork,  was  one  of  the  most  prominent  exhibitors.  Its  most 
interesting  display  was  on  the  second  floor  of  the  Ebbitt 
House,  where  it  had  installed  one  of  its  handsome  two-light 
chandeliers.  This  was  greatly  admired.  The  exhibit  of 
switches  in  the  red  parlor  was  equally  noticeable.  Mr.  S. 
A.  Douglas,  its  representative,  was  particularly  active  at  all 
times  in  saying  a  good  word  for  his  house. 

Mr.  Elias  E.  R;es,  president  of  the  Ries  Electric  Specialty 
Company,  of  Baltimore,  and  representing  the  above  com- 
pany at  the  convention,  extended  a  cordial  inv'tation  to  all 
the  delegates  and  all  interested  to  visit  the  company's  factory 
at  South  Gay  street,  Baltimore,  where  a  line  of  tiie  well 
known  Ries  sockets  and  switches,  and  also  a  full  line  of  tlie 
"Ries  &  Scott"  single  phase  and  alternating  current  motors 
were  on  exhibition.  He  also  iiad  a  neat  exhibit  in  the  red 
parlor. 

Westinghouse  interests  were,  as  usual,  well  taken  care 
of.  C.  Townley  and  Oscar  H.  Baldwin,  of  the  lighting  de- 
partment; C.  F.  Scott  and  A.  J.  Wurts,  of  the  technical  corps; 
Messrs.  C.  A.  Bragg,  E.  F.  Seymour  and  C.  B.  Humphrey, 
of  the  selling  department,  and  L.  B.  Stillwell,  representing 
the  company  in  general,  were  all  active  in  their  e.forts  to 
make  the  name  of  Westinghouse  prominent.  The  com- 
pany's headquarters  in  parlor  47  of  the  Ebbitt  House  were 
quite  ]:)opular,  and  there  was  a  big  demaml  for  its  new 
pamphlet  describing  the  series  arc  lighting  system  of  the 
company. 

The  Carpenter  Enamel  J^Rheostat  Company,  exhibited  for 
the  first  time  an  invention  of  H.  Ward  Leonard,  which  has 
great  promise.     It  is  an  improvement  in  rheostats,  but  on 
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account  of  patents  j>till  pending,  Mr.  Leonard  would  not 
jnake  public  any  of  the  important  details,  but  stated  tliat 
any    device    for    tlie    conversion    of   electricity    into    heal, 
such   as   soldering   irons,    tlatirons   and   rheostai>,   can    be 
Mj  constructed  as  to  be  operated  at  a  re<l  heat  or  less  tem- 
perature without  any  destructive  effect   Under  this  principle 
a  No,  1 8  H.  &  S.  German  silver  wire  has  been  made  to 
carry  a  current  of  80  amperes  instead  of  4  amperes,  whicii 
would  be  its  full  current  capacity  if  exposed  to  the  air  a> 
usual.     Ii«jth  Mr.  Leonard  and  Mr.  Cari>enier  were  present. 
iJKsv.HM.  l.Ly.t  ifLii.  (  oMi'AXV,  while  makiiijj.no  special    dis- 
play of  the  improved  a}^paratus  it  has  recently  perfected  and 
l>rought  out,  brought  down  the  first  few  of  the  new  Thom- 
stjn   '93  arc  lamps   for   incandescent  and   railway   circuits. 
These  were  suspended  in  front  of  its  \\'ashinj^<^n  a;,'enc\, 
opp<jsite  headtpiarters.     Examination  oi  the  lamp  mechan- 
ism showed  its  markc<l  superiority  from  the  point  of  view  of 
simplicitv.      These  lamps  formed  the  centre  of  an  admirinj; 
crowd  ill  arc  light  station  men.     In  addition,  the  new  arc 
.ind  railway  watt  meters  were  shown,     'These  have  <»nly  very 
recently  been  |)erfecte«l,  to  meet  what  had  bec«jme  a  crying 
neces.sity.      Their  practical  operation  showed  a  preci.sion  and 
perfection  ecjual  to  that  of  their  v, ell-known  recording  watt 
meters    for    incandescent    circuits.     The    (jcneral    Klectric 
Compiuiv  was  well  rei)restnted  by  the  following  gentlemen: 
S.  Dana  (ireene,  A.  1).  i'age.  L.  B.  Davis,  1".  C.  'Tod«l,  W  .  .'^. 
Howell,  'T.  T>eran,  John  McGhie,  A.  B.  Merrick,  and  one  or 
two  (jtlurs.      They  were  all  warmly  welcomed  by  their  old 
friends,  the  central   station   men,  and  from  their  busy  ap- 
pearance, seemed  to  be  laying  the  foundation  for  much  future 
busine.'^s.     .Mr.  llerrick's  paper  on  switchboards  and  switch- 
board work  was  tmc  of  the  attractions  of  the  convention,  and 
illustrated  with  numerous  views  projected  on  a  screen. 


l-aults   Incident     to     the    Protection   of    l.iKlitinK   and     Power 

Circuit.^. 


.Mr.  \V.  1'.  Harrington  read  a  paper  with  the  ab<»ve  cap- 
tion, of  which  he  and  Mr.  L.  S.  Stanley  were  j«»int  authors, 
calling  attention  to  the  various  causes  affecting  the  reliabiUty 
of  fuses  and  magnetic  cut-outs.  The  defects  in  fuses  are 
etunnerated  .'is  follows: 

I.  l^uk  of  imiformiiy  in  proportioning  an<l  mixing  the 
constituent  alloys  «»f  the  fuse;  also  in  the  methods  of  draw- 
ing the  wire  t«i  a  uniform  geonjetric  cross-section,and  in  pre- 
paring the  fuse  for  the  market.  2.  Lack  of  unif<»rmity.  in 
practice,  in  the  actual  placing  of  the  fuse  in  the  following 
partictilars:  a.  Length  <>f  fuse  for  a  given  service,  b.  Mass 
of  the  terminals  uscnj.  c  Position  of  fuse  as  to  whether  it 
be  vertical  or  horizontal.  </.  Knvironment,  whether  it  be 
held  in  suspension,  between  terminals,  or  is  all«»wed  to  lie 
along  its  entire  Icngiii  upon  a  mass  of  heat  radiating  ma- 
terial, ami  whether  it  be  open  to  the  air  or  encl«>se«l  in  a 
chamber.  3.  Deterioration  caused  by — a.  Recurring  ab- 
normal currents.  I,.  ( )\idation  from  vari«»us  causes. 
r.  Disijitegration  from  l<»cal  voltaic  action.  4.  Impairment 
of  contact  at  terminals  due  to  loosening  of  the  clamps  fnnn 
temperature  expansions  and  contractions,  or  to  mechanical 
or  electrical  causes.  5.  The  "  Peltier  "  effect  6.  The  abuse 
of  acceptable  fusing  devices,  by  substittiting  for  the  metals 
designed  to  be  used  in  them  «»thers  that  arc  imsuitable 
7.  Time  element.  Practice  has  «lcm«mstratc<l  that  fuses 
rarely,  if  ever,  "blow"  in  time  to  accomplish  tl;c  object  for 
whicli  they  are  placed  in  circuit.  There  is  .ilso  a  wide  range 
<»f  uncertainty  as  to  the  constancy  of  this  perirwl  «>f  lime  for 
.any  given  fttse.  .*<.  Capacity  of  the  onlinarv-  fu^e  wire  to 
pass  current  tar  in  excess  of  its  rated  bb^wit^g  capacity  for  a 
period  of  time  sulTuient.  in  a  majority  of  cases,  to  catise 
damage  to  some  portion  of  the  circuit.     The  conclnsion  of 


the  authors  is  tliat  tlie  fuse  wire  cut-out  is  not  only  an  abso- 
lute failure,  but  actually  dangerous. 

Magnetic  cut-outs  are  divided  into  two  classes:  lirst,  a 
long  throw  knife-blade  switch  operated  to  open  by  a  trip 
actuated  by  tlie  armature  of  an  electromagnet,  and,  second, 
a  device  for  preventing  or  for  blowing  out  tlie  arc  formed  at 
the  switch  jaws  by  the  breaking  of  the  circuit  The  prin- 
cipal point  of  difference  in  any  two  magnetic  cut-outs  of  the 
present  day  is  the  methods  adopted  to  overcome  the  de- 
>tructive  effect  of  the  arc,  which  are  the  auxiliary  break 
method  and  the  electromagnetic  blow-out  method.  Of 
these  the  first  is  criticised  on  account  of  the  carbon  plates  or 
pencils  employed,  which  are  not  only  fragile  and  quickly  dc- 
>tro\ed  by  an  abnormal  current,  but  generate  a  highly  con- 
ductive gas,  which  may  not  only  cause  damage  in  the  cir- 
cuit in  which  it  is  evolved,  but  also  to  neighboring 
circuits  on  the  switchboard.  Besides,  the  auxiliary  circuit 
is  not  competent  to  carry  its  proportion  of  an  abnormal  cur- 
rent, with  the  consequence  tliat  both  the  bridge  and  switch 
plates  may  be  fused  before  the  circuit  is  opene<l.  Other  de- 
fects are  pointed  out,  but  the  conclusion  is  reached  that,  with 
all  of  their  faults,  magnetic  cut-outs  are  superior  to  fuses. 

A  magnetic  cut-out  which  would  exhibit  a  long  stride 
toward  ultimate  perfection  would  be  a  switch  operated  to 
<<pen  by  the  direct  action  of  a  magnet  upon  the  switch  bar 
in  such  a  manner  as  to  cause  the  current  itself  to  drive  the 
bridge  away  from  the  switch  plates,  thus  insuring  the  quick- 
est possible  response  to  an  abnormal  current.  The  break 
at  the  switch  terminals  should  be  protected  by  a  by-path  or 
shunt  across  the  switch  tcmiinals,  composed  of  a  fuse  wire 
of  a  carrying  capacity  sufficient  to  carry  the  current  for  a 
period  of  time  ample  to  allow  the  switch  bridge  to  reach  a 
l)oint  of  safety,  and  of  a  fusing  capacity  that  will  cause  it  to 
■'  blow  "  instantly  when  the  switch  bridge  has  thus  reached 
a  point  of  safct}.  The  magnetic  circuit  should  be  so  ar- 
ranged that  the  point  of  saturation  would  be  beyond  the 
cap.ibilities  of  the  flux  incident  to  the  opening  of  the  switch 
upon  the  passage  of  a  current  at  which  it  might  be  set  and 
expected  to  open.  Consequently,  when  abnormal  currents, 
in  excess  of  that  at  which  the  switch  was  set  to  open,  oc- 
curred, the  result  would  be  an  acceleration  of  movement  of 
the  plunger  up  to  the  point  of  saturation,  and  the  time  ele- 
ment would  thus  be  reduced  to  a  minimum. 


Coal  Consumption    in    (ienerating   Electricity 


The  committee  on  data  of  the  .\ati<»nal  Llectric  Light 
Association,  consisting  of  H.  M.  Swetland,  T.  Cari>enter 
.^mith.  !•:.  F.  Peck,  G.  G.  H.  Hlaxter  and  C.  K.  Scott,  pre- 
sented the  following  table  as  the  result  of  their  efforts  to 
procure  d.ita  on  the  consumption  of  c<^al  in  generating  elec- 
tricity. The  rejHjrt  calls  attention  to  the  fact  that  the  re- 
sults i\o  not  compare  favorably  with  those  secured  in  generat- 
ing power  for  manufacturing  puq>oses,  and  point  out  the 
superior  economy  obtaine<l  with  large  units  running  con- 
tinuously. Tn  order  to  facilitate  comparisons,  a  table  has 
been  prepared  on  the  basis  of  (]o  per  cent,  mechanical  engine 
efficiency  and  with  the  same  efficiencv  for  the  <lvnatno,  as 
f«  illows : 
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Central   Station   Storage    Batteries. 


TABULATED  SI  ATEMKNT  OF 

DATA. 

(Where  there  are  blanks  in  the  table,  details  were  not  given.} 

iHuUI'i. 

Amperes. 

Volts. 

Wall  liimrs. 

'oiimis 
Coal. 

KiiiJ. 

i. 

* 

24 

583 

"5 

1,609,070 

10,800 

slack 

150 

^5'A 

lOI 

120 

187,860 

2,940 

64 

M 

386.385 

3.755 

sVdck 

103 

10,989,870 

64.155 

slaeU 

'7» 

)    25  inc. 

1,000  ( 
1,500) 

6 

(    18  arc. 

312,000 

4,200 

72 

6 

1  800  inc. 
(     6.8 

52  1 
2.750 1 

361,800 

8,000 

slack 

43 

9'A 

200 

1,100 

2,090,000 

39.750 

liid.  block 

53 

24 
^22 

10 

•>7( 
1,180) 

259,600 

16,420 

IikI.    block 

166 

1 

\% 

2, 000 

59.500 

2,000 

sott 

30 

lO 

225 

JIO 

247,500 

4,400 

slack 

56 

I   7 

20 
6.8 

1,046) 
1,632) 

381,023 

7.300 

solt 

C52 

6 

7 

2,640 

110,880 

1,000 

pt^u 

no 

14.0 

315,360 

6.930 

slack 

46 

6.5 

.... 

401,249 

5.469 

slack 

73 

24 

39 

1,050 

982,8001 
172,058' 
355.200) 

S% 

9.6 

2,068 

30,852 

slack 

42 

,24 

296 

500 

'5 

150 

120 

270,000 

5.92s 

slack 

46 

13 
10 

400 
10 

113 
810 

587,600  ( 
81,000) 

7,000 

Pekay 

95 

6 

(300 

120) 
1,050) 

279  000 

4,000 

70 

8 

19 

1,000 

152,000 

1,404 

slack 

108 

8 
\   7 

I '3/8 

1 10 

560 

99.550) 
26,460) 

1,584 

79 

24 

4.4°9 

132.1 

12,920,136 

70,352 

screenings 

183 

inc .     24 

84 

1,100 

2,217,600 ) 

are.    24 

&-J 

2,000 

3,840,000  > 

38,220 

hard  sc'gs 

208 

pwr.  24 

145 

550 

1,914,000) 

1 200  inc. 

125 

375.000 ) 

42t,6ooJ 

46,000 ) 

(Cumberland 

106 

1    24  arc. 

1.550 

7.942 

and  sc'gs 

(    ..   pwr. 

{'I 

234 
6.8 

"50        ) 
500 

189,100 

6,000 

3.M 

V^Yi 

285 
268 

54X1 
52         ) 

283,820 

5.450 

Ptbg.  nut  and 
slack 

52 

(ine.     24 
]pwr.  18 
(arc.     .. 

369 

no 

974,160) 

586,740 

720,000) 

80 

500 

12,267 

soft 

186 

6 

( 200  inc. 
(    10  arc. 

1 10  inc. 

132,000  1 
3,000) 

2,000 

bit.  slack 

67 

50  arc. 

!6 

141 

108     ■ 

91,368 

1,400 

Lehigh  pea 

65 

14M 

26 

1,000 

377.000 

4,200 

buckwheat 

90 

(is  inc. 
(18  pwr. 

108 

1. 135 

1,838,700) 
614.250) 

18,600 

'32 

65 

525 

15 

60 

1,100 

990,000 

8,g6o 

ant.  bkwt. 

no 

1 inc .     II 
(arc.      sH 

20 

9A 

1,000) 
1,000) 

272,250 

3.257 

Ygy.  lump 

83 

12 

28 

1,000 

336,000 

3.500 

Pardee  soft 

96 

(inc.     13 

400 
9^ 

52 1 

552,550 

6,000 

ant.  bkwt. 

92 

I  arc .    1 1 

2,700 ) 

16 

46 

1,070 

787,520 

6,500 

bituminous 

131 

)pwr.   12 

,60 

203 

389,760) 
2,455,200) 

27,366 

Y'ghioghenv 

104 

(  nc.     24 

775 

132 

' 

inc.       8 
[arc.      7 

240 
8K 

no 

211,200  1 
81,812) 

3,000 

bituminous 

98 

1.375 

inc.     «5}^ 
;arc.      6 

230 
8      • 

104 
45 

370,760  ( 
2,160 ) 

3,360 

slack  and  nut 

I  1  I 

)inc.     15J4 

>5 

52 

12,090 ', 
526,500: 

6,  ICO 

bituminous 

88 

(arc.    13 

la 

4,050 

)ioc.     i4j^ 

20 

1,000 

290,000 ) 
476,000 ) 

6,048 

buckwheat 

126 

(arc.    14 

10 

3.400 

15 

1,600 

52 

1,248,000 

6,500 

buckwheat 

192 

24 

373 

112 

1,002,624 

8,190 

Pitt- burg 

122 

14 

22-^ 

1,000 

312,666 

2,88o 

Leh.  V.  pea 

log 

1%. 

310 

"5 

267.37s 

3,500 

bituminous 

76 

■ 

line.      6K 

156 

120 

121,680 
21,600 

1,681 

Cumberland 

85 

(arc.      6 

30 

120 

1  inc .     24 
{arc.      8 
(pwr.  24 

16.3 

500 

112 

1,344,000^ 

100 

9.6 

7,680 

16,000 

hard  rice 

152 

200 

225 

1,080,000) 

33-56 

1,000 

547,028 

4,805 

buckwheat 

"4 

) inc.     12 

25 

1,000 

300,000 
42,500 

4,800 

bituminous 

71 

(arc.      5 

»A 

1,000 

tine.     IS 
(are.      7 

26 

1,000 

390,000 ) 
110,250 ) 

7,380 

slack 

68 

350 

45 

(inc.      7 

180 

no 

138,6001 
307,800  { 

6.760 

Sidney 

46 

(arc.    12 

9-5 

2,700 

iinc.     18 
(arc.    12 

30 
6'A 

1,100 
1,800 

594,000 
140,400 

4,300 

buckwheat 

170 

t% 

I22 

no 

87,230 

1,400 

bit.  slack 

62 

8 

)inc.     19.25 
(arc.      9.6 

1,100) 
1.500) 

284,600 

2,000 

pea 

143 

25 

1,200 

125 

3,750,000 

55.420 

sott  coal 

68 

10 

220 

112 

246,400 

2,100 

coal 

117 

10 

217.7 

"3 

246,001 

5.320 

lump 

46 

6 

(inc.     22 
(arc.      6.8 

1,060 
1,500 

201,120 

1,800 

112 

5 

120 

112 

72,800 

1,800 

slack 

40 

9 
10.46 

120 

125 

135,000 

2,400 

bituminous 

56 

1,180,306 

16,053 

good   lignite 

73 

Jm 

200 

1 10 

308,000 
165,000 

12,000 

slack 

40 

III 

10 

1,50c 

II 

20 

1,100 

242,000 

3,200 

McAl.  lump 

76 

lYi 

203 

115 

171.197 

3.640 

Iowa  slack 

47 

•^'• 

«4 

(inc.     30^ 
(are.     52 

1,000) 
102) 

501,256 

7.500 

buckwheat 

67 

tine.     1.7}^ 
(arc.  ■_  I'A 

14 

54 

5.670  ( 

3,200 

CO.ll 

25 

\ 

10 

1,000 

75,000) 

\, 

Average  wa 

tt- Hours 

per  pound  coa 

1,    91.; 

1  lie  discussion  on  central  station  storage  batteries  at  the 
.National  Electric  Light  Convention  was  opened  by  Mr.  Wm. 
Jiracken,  who  claimed  that  now  all  of  the  storage  batter>-  in- 
tcTc-sis  in  this  c<juntry  had  cfjiiie  under  one  tiag,  and  that 
besides  the  advantage  of  peace  there  was  the  additional  one 
resulting  from  a  conibination  of  experience.  As  to  guar- 
antees, he  stated  that  he  knev/  of  no  company  asking  a 
larger  percentage  for  maintaining  a  battery  than  lO  per  cent. 

Air.  Salon  said  that  the  question  <jf  the  use  of  storage 
batteries  at  the  present  time  in  central  stations  was  a  purely 
commercial  one.  He  advised  each  station  manager  to  set- 
tle this  f<^r  his  own  case,  first  ascertaining  the  cost  of  gen- 
erating his  power,  and  the  various  factors  involved  in  that 
c(jst  and  then  determining  whether,  with  an  additional  in- 
vestment for  a  battery  with  a  given  output  and  efficiency 
and  at  a  given  cost  for  maintenance,  he  can  advantageously 
add  to  his  plant  a  storage  battery.  Mr.  Sahjm  stated  that 
the  life  of  a  battery  under  reasonable  working  conditions  is 
directly  proportional  to  the  amount  of  lead  used,  and  that 
his  company  would  undertake  to  build  a  batter}-  that  will 
last  one  hundred  years,  if  any  one  were  willing  to  pay  for  it. 

Mr.  J.  Appleton  described  the  storage  batten,-  plant  of  the 
Germantown,  Pa.,  Electric  Light  Company,  which,  he  stated, 
was  the  first  installed  in  this  country-  of  American  design 
and  manufacture. 

The  Germantown  company  had  a  day  load  of  incandes- 
cent lamps  and  motors  on  the  three-wire  system,  which  was 
very  unprofitable,  and  about  15  months  ago  they  decided 
to  try  the  use  of  a  storage  battery,  to  see  if  the  day  load  could 
not  be  made  profitable  instead  of  a  dead  loss. 

A  small  batter}'  was  put  in,  sufficient  to  carry  the  day 
load.  Its  capacity  w-as  800  ampere  hours,  with  a  normal  rate 
of  discharge  of  80  amperes. 

The  machiner}-  was  then  shut  dow-n  from  daylight  till 
dusk,  the  batter}-  taking  care  of  the  day  load. 

This  being  an  experiment  to  ascertain  the  true  facts  about 
the  working  and  value  of  a  storage  batter}-  for  central  st..- 
tion  purposes,  ven-  careful  figures  were  kept,  and  the  result 
of  the  first  year's  working  was  eminently  satisfactor}-.  ami 
showed  a  saving  in  labor,  coal,  water,  oil.  waste,  etc..  not 
counting  the  decreased  depreciation  of  machiner}-  due  to 
shutting  down  from  daylight  to  dusk.  S2.500.  Besides  this 
there  was  a  great  advantaee  in  being  able  to  overhaul  and 
examine  all  machinery  in  the  day  time  while  everything  was 
shut  down. 

This  being  so  satisfactory,  and  the  behavior  of  the  bat- 
tery being  equally  good,  the  Germantown  company  decideil 
to  put  in  a  batt  tv  of  two  and  a  half  times  this  capacity, 
which  would  enable  it  to  increase  its  day  load,  and  conse- 
(|uently  increase  the  savings,  as  the  cost  of  charging  a  large 
])attery  is  only  the  extra  fuel  required.  This  larger  battery 
was  installed  at  the  beginning  of  this  year,  and  is  the  one 
illustrated  herewith. 

The  battery  consists  of  120  cells  of  the  chloride  type,  G, 
elev.en  plates  in  each,  arrang-^:!  60  on  each  side  of  the  three- 
wire  system.  The  capacity  of  each  cell  is  1,000  ampere 
hours,  or  2.000  hours  with  both  sides;  the  normal  rate  of 
discharge  is  200  amperes,  with  a  maximum  of  400  amperes, 
and  this  can  safelv  be  increased  in  case  of  sudden  demand  or 


emergencv 


The  plates  are  protected  by  asbestos  insulation,  and  are 
contained  in  lead-lined  wood  tanks.  An  asphalt  floor,  well 
drained,  is  provided,  so  that  there  is  no  trouble  in  handling 

the  acifl. 

One  special  feature  of  these  cells  is  the  size  of  the  plates 
of  It  inches  bv  T^  inches,  which  involves  much  less  trouble 
and  expense  in  the  maintenance,  there  being  onlv  it  plate? 
to  give  1,000  ampere  hours'  capacity,  instead  of  about  80 
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plaits,  as  la  inobt  oihcr  i>pci>  oi  batienea.  Plates  of  the 
chloride  type  can  be  constructed  larger  tlian  thU  without 
any  difficulty,  and  give  equally  good  results. 

This  batter}  plant  has  been  designed  t«»  meet  all  the  re- 
quirements of  the  three-wire  system,  and  to  give  the  greatest 
possible  tiexibility.  The  ordinary  course  of  working  in  the 
Germantown  station  is  as  follows: 

The  machinery  is  shut  down  at  daylight,  and  the  baiter\ 
carries  the  whcjle  of  the  day  load  till  dusk,  when  the  dynamos 
are  started  again.  The  battery  is  then  started  out  during 
the  hours  of  heavy  load  and  started  in  again  for  charging 
when  ilie  load  decreases,  iiy  this  means  the  general  plant  is 
working  at  an  efficient  load  during  all  the  hours  it  is  run- 
ning, and  the  extra  fuel  for  charging  the  battery  is  hardly 
noticeable. 

The  daily  routine  is  very  simple;  tlic  discharge  of  the  bat- 
tery is  noted  by  li<jurly  readings,  and  at  the  end  of  the  day 
the  total  discharge  is  ascertained.  A  charge  of  about  lo 
per  cent,  in  excess  of  the  discharge  is  put  on,  and  this  is 
found  to  be  sufficient;  in  some  cases  even  less  charge  than 
this  will  bring  the  cells  up  to  the  proper  E.  M.  V.  Just 
before  the  end  <A  the  charge  reaflings  are  taken  in  some  of 
the  cells  with  the  hydrometer  and  voltmeter,  and  the  con- 
dition of  a  cell  can  be  accurately  obtained  by  this  means. 

Until  recently  sufficient  attention  was  not  paid  to  de- 
signing the  cells  for  the  work  they  had  to  do.  Engines  and 
dvnainos  arc  •lc>;icrned  and  installed  accorflinir  to  the  nature 


<;r:uMA.NTo\v.\  stoha*}]-:  hattkry  plant. 

ol  ihc  work  ihcy  have  lu  perform,  and  this  must  be  done  \\  iili 
batteries. 

tiiven  a  propiHy  designed  and  installed  battery,  ^ucll  a> 
the  one  <U'>cribed,  the  maintenance  and  depreciation  will  n(»t 
exceed  that  <>f  the  other  porti(»n  of  a  cen.ral  station  i)lant. 
.\  storage  battery  does  re(|uire  attention,  but  nut  skilled 
.iltenlion;  the  mi»st  important  thing  is  t«»  give  it  regular  at- 
tention and  to  not  leave  it  for  weeks  and  nn»nths  till  some 
laull  (Kvelops,  but  treaJ  it  like  other  machinery,  overhaul  it 
leguiarU  ;ukI  prevent  the  occurence  of  any  fault. 

There  arc  many  stations  in  this  c«»untry  which  are  run- 
ning the  (lay  load  at  a  loss,  or  arc  losing  business  by  not  sup- 
plying current  at  all  in  the  day.  To  these  stations  a  batter\ 
l)lant  wotild  be  iiivahiabic  and  would  gi^•^  a  vcr>-  «lifTcrent 
result  when  tlie  balance  sheet  is  taken  out. 

In  many  cases  it  would,,  of  course,  he  best  to  leave  the 
l)attery  on  the  line  always,  and  then  when  the  general  plant  is 
running  the  battor>-  acts  as  a  regulate »r.  taking  up  any  fhtc- 
tuation  in  the  l<Md.  relirvitig  the  generating  plant  and  kcep- 
Mig  the  potential  constant. 

Again,  in  some  stations  the  load  carried  takes  the  fonn 
of  a  shaq^  peak  for  a  short  time  during  the  evening,  when 
most  of  the  lights  are  in  use.  .\  batter>'  will  assist  the  dyna- 
mos during  the  period  of  maxinuun  lo.id.  .ind  saves  the 
necessity  of  ]inniding  a  generating  plant,  which  will  only 


be  used  for  a  very  short  lime  during  the  24  hours,  standing 
idle  and  unproriiable  ilie  remamder. 

rhere  is  anodier  question,  too,  which  electric  light  men 
liave  to  face :  How  can  we  prohiably  reach  Uie  ouilymg  dis- 
tricts with  our  direct  current  mains.'  iiere  again  tile  bat- 
tery plant  proves  valuable.  Small  sub-stations  in  Uie  out- 
lying disincis  can  be  built  for  ilie  batteries,  and  those  can 
De  cnarged  in  sense  from,  say,  400  to  500  volts  and  the  cur- 
rent distributed  at  tlie  required  pressure. 

Things  have  now  changed;  hgures,  facts  and  guarantees 
are  obtainable,  which  will  enable  electric  men  lo  feel  liiat 
storage  batteries,  as  a  whole,  are  not  what  they  were,  but 
when  properh  designed,  manufactured  and  installed  are  to  be 
welcomed  instead  of  shmined. 

In  the  general  discussion  which  followed,  Messrs.  Dc 
Lamp,  Nichols,  Wright,  \  an  Trump,  Uarslow  and  W  illianis 
look  part.  .Mr.  W'nght  staled  thai  he  was  connected  in  an 
unofficial  capacity  with  tlie  Germantown  Electric  Conipan), 
and  thai  he  had  found  that  its  loss  by  the  entire  incandescent 
business  was  exactly  the  loss  on  the  day  circuit,  while  with 
the  battery  there  was  a  saving  of  $2,500  and  a  net  profit  on 
this  business  of  $700.  The  battery  earned  about  35  per 
cent,  of  the  investment  the  first  year. 

Mr.  Barstow  related  his  experience  on  a  tour  of  inspec- 
tion of  storage  battery  stations  in  Europe,  and  said  that  al- 
thcjugh  he  left  the  United  Slates  prejudiced  against  tlieir 
use,  he  returned  converted  in  their  favor  and  insialled  a 
plant  in  the  Brookly  EcHson  station. 


The   Importance    of    Complete    Metallic    Circuits    for    c.ectric 

Railways. 


Mr.  J.  H.  \  ail,  in  his  paper  with  the  above  caption,  read 
before  the  Washington  Electric  Liglii  Convention,  after 
l)rielly  reviewing  the  practice  of  the  last  few  years  in  street 
railwaN  circuits,  gives  several  instances  oi  damaging  elc^:- 
trolytic  action  from  groiuid  returns,  in  one  case  an  electric 
arc  formed  across  the  ends  of  a  pipe  being  separated  for  re 
pair  by  a  plumber,  and  in  another  a  fireman  received  a  shock 
when  <»j)ening  a  furnace  door,  while  a  case  is  known  of  a 
liouse  being  set  on  fire  thnmgii  an  arc  f«>rming  between  a 
water  and  gas  pipe,  eventually  burning  a  hole  in  the  latter. 
The  effects  oi  electrolysis  are  referred  to,  and  illustrated  by 
a  section  oi  6-incli  water  main  shown  by  -Mr.  Vail, 
which  had  been  corroded  through  two  and  one-half  years 
after  laying,  .\fter  citing  other  evils  of  the  earth  return, 
including  the  frei|uent  waste  of  energy  through  high  re- 
sistance, the  i)re.scnt  system  of  bantling  of  rail  joints  is  criti- 
cised, as  well  as  the  usual  method  of  emploxing  supple- 
mentary wires,  the  statement  being  made  that  ^r)  per  cent, 
of  the  money  spent  for  >u])plementary  wires  is  thrown  away. 

.\fter  analyzing  the  entire  matter,  the  writer  recommends 
the  use  of  the  complete  metallic  circuit,  lo  be  obtained  by  so 
Imnding  the  tmck  as  to  render  the  rail  joints  of  equal  con- 
ductivity with  the  rails,  and  leading  insulatc«l  feeders  direct 
irom  the  bus  bar  in  the  power  .station  to  jiredetermined 
points  of  the  track  system,  the  feeders  being  either  ovcr- 
■hca«l  or  underground,  preferably  the  latter. 

The  author  had  observed  on  some  rr\nls  that  large  quan- 
tities of  copper  for  return  circuits  have  been  placed  at  great 
expense.  a|^parently  without  a  proper  C(^nception  of  how  to 
obtain  the  best  results.  Frequently  a  far  less  amount  of 
copper,  judiciou.sly  applied  for  improved  distribution  by  the 
fceflcr  system,  would  give  superior  equalization  of  pressure 
;«t  redticed  cost. 

If  for  the  movement  of  cars  singly  or  in  quantities  at  a 
high  rate  of  speed  the  electric  current  is  to  be  distributed 
uniformly  over  an  electric  railway  systetn.  the  subject  must 
be  handled  with  as  much  scientific  accuracy  as  is  alwavs 
used  for  a  perfect  system  of  incandescent  lighting,  in  order 
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to  obtain  equal  distribution  and  free  How  of  current  in  both 
sides  of  the  system. 

The  author  states  that  lie  has  luUy  and  completely  pro 
vided  for  all  coiitingencies  in  the  following  manner: 

First.  By  a  careful  study  of  the  ct^ndiiions  under  which 
a  system  will  be  operated;  these  important  points  being  as- 
certained with  reasonable  accuracy,  the  requisite  supply  and 
distribution  of  current  for  the  service  is  determined,  and  the 
system  of  conductors  arranged  to  meet  the  requirements. 

Second.  The  conductivit)-  and  current  carrying  capacity 
of  the  track  system  is  calculated,  and  a  system  of  insulated 
track  feeders  is  provided,  leading  from  the  switchboard  in 
the  station  and  connecting  at  predetermined  points,  and  with 
a  calculated  fall  of  potential. 

Each  feeder  must  be  determined  for  its  maxinmm  cur- 
rent requirements  at  a  stated  drop  in  potential.  The  actual 
work  required  of  the  feeder  and  number  of  track  feeders 
necessary  is  determined  upon  such  factors  as: 

The  cars  in  service — their  weight,  speed  and  headway; 
the  position  of  power  station  and  the  geographical  lay  of  the 
railway  system;  the  weight  of  rails,  and  whether  double  or 
single  track,  and  the  amount  of  load  concentrated  on  sec- 
tions of  track  between  feeder  junctions. 

The  carrying  capacity  or  conductivity  of  the  sum  total  of 
all  the  feeders  of  the  system  will  be  found  to  give  complete 
and  ample  circuit  for  the  free  flow  of  the  entire  current  re- 
quired, and  to  take  care  of  extra  heavy  traffic  and  blockades 
at  any  point. 

The  parallel  track  main  is  only  applied  in  sections  of  sys- 
tems extending  over  very  large  territories  and  long  dis- 
tances. 

The  conductivity  of  the  rails  is  calculated  with  as  much 
care  as  the  overhead  system,  and  when  the  track  needs  rein- 
forcing the  purpose  is  accomplished  by  laying  a  thoroughly 
insulated  main  line  (not  a  bare  line)  and  making  frequent 
sub-feeder  connections  bonded  to  the  track,  if  used  at  all 
this  main  will  be  of  large  size. 

Such  a  system,  accurately  worked  out,  will  show  by  actual 
test  with  instruments  on  the  cars  a  surprising  equality  of 
electromotive  force  throughout  a  large  territor}-. 

A  very  careful  test  has  been  made  with  instruments  on 
moving  cars,  throughout  a  system  covering  forty  miles  of 
streets,  with  double  tracks,  equal  to  eighty  miles  single  track. 
The  readings  showed:  Maximum  volts,  512;  minimum 
volts,  420;  average  of  electromotive  force  over  entire  sys- 
tem, 460  volts,  the  electromotive  force  in  station,  at  bus  bars, 
being  520  volts.  The  feeders  were  calculated  for  10  per 
cent.  drop.  The  actual  average  drop  from  (1\  namo  to  motor 
does  not  exceed  12  per  cent. 

This  will  be  found  to  result  in  reduced  fuel  consumption, 
better  working  of  the  motors,  a  most  satisfactory  reduction 
in  repair  accounts,  and  an  improved  general  economy  of  the 
entire  system. 

In  the  system  of  distribution  secured  by  the  above  method 
the  use  of  ground  plates,  rods  or  other  insufficient  methods 
is  needless;  the  current  travels  only  over  the  paths  provided 
for  it,  and  electrolysis  of  gas  and  water  mains  is  entirely  ob- 
viated. 

Part  was  taken  in  the  discussion  that  followed  by  Messrs. 
Burleigh,  T.  C.  Smith,  Mason,  Law,  Cuttress,  Brophy, 
Young,  Harrington,  Seeley  and  Wright.  The  fishplate  \\as 
pronounced  useless  for  bonding.  Mr.  Wason  expressed 
the  opinion  that  rail  bonds  would  not  do  away  with  electro- 
lysis and  favored  electric  butt-welding  the  joints,  but  neither 
Mr.  Vail  nor  Captain  Brophy  believed  electric  welding 
practicable.  Mr.  Law  spoke  of  the  success  of  the  Love 
underground  system,  which  did  not  require  rail  bonding, 
and  Mr.  Cuttriss  spoke  of  the  evil  effects  of  the  return  cir- 
cuit on  the  working  of  cable  and  telegraph  instruments. 
Mr.  T.  C.  Smith  referred  to  the  effects  of  contraction  and 


expansion,  and  quoted  a  case  where  a  mile-  length  of  rail 
liad  been  joined  by  extra  long  fishplates  with  six  rivets  on  a 
side,  and  yet  no  increase  or  decrease  of  length  had  been 
noted. 


Arc    Lamps  on    Incandescent  Circuits. 


Prof.  L.  15.  Marks  opened  the  discussion  of  the  above 
topic  at  the  W  ashington  convention  by  describing  a  new 
high  potential  incandescent  arc,  the  invention  of  himself  and 
Mr.  C.  Rans(jm.  By  confining  the  arc  in  a  very  small  bulb 
tilled  with  carbon  gas  the  current  can  be  reduced  and  the 
potential  increased  with  excellent  results.  Xo  difficulty  had 
l)een  met  in  running  100  to  1 20- volt  arcs  in  this  way.  The 
bulb  used  for  the  purpose  is  a  modified  Howard  cylinder, 
containing  a  special  device  for  controlling  the  inclosed  gas. 

When  operated  under  these  conditions  the  arc  is  about 
half  an  inch  long  and  very  steady.  The  violet  hue,  so  com- 
mon to  open  air  long  arcs,  is  not  marked,  the  quality  of  the 
light  being  especially  valuable  for  in-door  illumination.  The 
life  of  a  pair  of  7-16-inch  carbons  in  a  500-watt  lamp  is  about 
100  hours,  and  the  necessity  of  running  two  lamps  in  series 
is  dispensed  with,  a  single  arc  without  appreciable  dead 
resistance  being  sufficient  to  bridge  the  mains.  The  con- 
sumption of  carbon  is  so  slow  that  even  if  the  points  are 
fixed  the  P,  D,  between  the  electrodes  will  not  increase 
more  than  a  few^  volts  per  hour. 

With  a  P,  D,  of  115  volts  bet\veen  the  carbon  points  and 
a  current  of  4  amperes,  a  single  lamp  consumes  480  watt> 
on  a  120-volt  incandescent  circuit,  the  amount  of  energ\ 
expended  in  the  arc  itself  being  460  watts.  The  loss  equals 
20  watts  per  lamp,  or  40  watts  for  two  arcs,  each  directly 
across  the  mains.  Comparing  these  figures  with  the  data 
obtained  from  existing  conditions  under  the  most  favorable 
circumstances,  the  loss  of  energy  for  two  open  air  arcs, 
each  460  watts,  across  a  i2C-volt  circuit,  is  280  watts,  as 
against  40  watts  in  the  first  case.  Thus,  there  is  a  clear  sav- 
ing of  about  20  per  cent,  in  energy  accruing  from  the  use 
of  the  high  potential  lamp. 

In  the  lamp  there  are  t^vo  regulating  coils  differentially 
wound  on  the  same  core,  and  in  series  relation  to  each 
other,  one  coil  being  in  series  with  the  other  in  shunt 
around  the  arc.  By  properly  proportioning  the  coils  we 
have  obtained  a  very  sensitive  feed.  The  claims  made  for 
the  lamp  arc:  (a)  Saving  in  energy;  (b)  saving  in  cost  of 
trimming;  (c)  saving  in  carbons;  (d)  improvement  in  the 
(jualit}  of  tlie  light;  (e)  subdivision  of  the  light;  (f)  cleanli- 
ness, no  carbon  dust  or  soot;  (g)  perfect  spark  arrester. 

Mr.  Barstow,  'if  Brooklyn,  stated  that  the  disadvantages 
of  low  tension  arc  lighting  are  of  immediate  concern, 
first,  the  requiring  of  a  dead  resistance  in  the  circuit 
of  the  lamps,  which  means  lost  energy;  second,  the  instal- 
lation, for  commercial  reasons,  of  lamps  in  pairs.  He  said 
that  the  low  tension  direct  current  system  could  easily  man- 
ufacture current  cheaper  by  using  large  units  operating  mul- 
tiple than  a  high  tension  system  with  its  larger  number  of 
.>mall  machines.  He  had  been  assured  by  a  large  company 
operating  circuits  on  both  high  and  low  tension  systems 
that  it  cost  it  2^  per  cent,  less  to  generate  current  for  low- 
tension  than  for  high  tension  arcs.  The  question  of  the  de- 
sirability of  installing  lamps  in  pairs  must  be  answered  by 
the  consumer,  and  in  Brooklyn  the  results  will  warrant  a 
strong  affirmative. 

In  regard  to  a  price  for  current  for  low  tension  arc  lamps, 
renewals  must  be  taken  into  account,  and  the  renewal  of 
the  lamp  resistance  as  well. 

In  order  to  get  the  same  price  for  an  arc  current  as  for  an 
incandescent  current,  which,  of  course,  comes  from  the  saint 
generator,  the  price  of  current  per  i6-candle  power  lamp  hour 
was  taken  as  a  basis.     It  was  tlien  found  that  o  cents  per 
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hour  for  a  i^cxxrandle  power  arc  lamp  current  corre- 
bpondcd  with  8  tent:>  per  hour  for  equivalent  incandescent 
current,  as  the  proportion  of  arc  lamp  renewals  exceeded  the 
incandescent.  As  the  cost  of  labor  in  trimming  an  arc  lamp 
lb  tlie  same  whether  the  lamp  ia  burnt  for  one,  two  or  bix 
hours,  It  was  found  tliat  in  order  to  be  fair  in  a  meter  rate 
a  sliding  scale  should  be  used.  Therefore,  a  scale  com- 
mencing at  9  cents  per  lamp  for  the  first  hour  and  decreas- 
ing in  proportion  to  the  length  of  burning  was  adopted.  It 
wab  further  thought  that  if  customers  paid  for  current  ac- 
tually used  without  reference  to  the  number  of  lamps  in- 
bUlled,  and  the  company  was  to  loan  the  lamps,  there  would 
be  no  limit  to  tlie  number  of  lamps  asked  for,  wliile  the 
customer  would  not  bind  himself  to  use  all  of  them.  This 
difficulty  was  easily  settled  by  grading  the  discount  price  of 
current  according  to  the  lamp  average  hours  per  day,  which 
wab  obtained  by  comparing  the  total  current  with  the  num- 
ber of  lamps  installed. 

ITie  first  pair  of  arc  lamps  were  installed  in  Brooklyn, 
where,  indeed,  the  history  of  low  tensi«jn  arc  lighting  began 
in  the  spring  of  1890,  and  since  then  the  progress  has  been 
very  rapid,  as  the  Brooklyn  Edison  station  is  now  operating 
^,700  lamps,  with  orders  for  400  more. 

It  has  been  shown  that  low  tension  arc  lamps  can  be  fur- 
nished as  cheap  as  their  high  tension  competitors,  and  still 
yield  as  much  prcjfil  as  an  incandescent  installation.  1  he 
growth  of  the  business  can  only  be  ascribed  to  the  fact  that 
the  Hght  is  go«Kl,  the  control  of  pairs  by  individual  switch- 
boards a  great  advant;ige  to  the  customer,  as  is  also  a  meter 
basis  for  bills,  and  the  further  fact  that  very  omamental  fit- 
imgs  can  be  UNcd. 

The  following  table  is  a  complete  report  on  arc  lamps  for 
the  year  1893,  whioh  will  show  clearly  the  defects  which  are 
now  being  corrected: 

DATA. 

Number  of   Wurd   luinpd  In   une 2,246 

Number  of  Uljou  lampH  in  use 4W> 

Total  number  of  complalntii 3,911 

Defective    caxbonH 2  per  cent. 

I              < 7  per  cent. 

I              .  <-«    udjuiitment 12  per  cent. 

KUHeH  and  pluKH  blown     unknown  cause 10  per  cent. 

lAxiHe  connections  caused  by  storms 6  per  cent. 

Trouble  with  mechanism  of  lami» 12  per  cent. 

<  urbon  hold'is  broken  and  burnt  out 1  per  cent. 

i.4i.mp8   grounded   external 8  per  cent. 

Defective    cleaning 16  per  cent. 

Defective    house    wiring 2  per  cent. 

lleHlMtHiices   burnt  out  und  {(rounded It  iier  cent. 

Defective    liiHiullutiitn 1  per  cent. 

No  trouble  when  men  arrived 1")  j»er  cent. 

Special    complaints 8  per  cent. 

Total   number   of   trimmers 17 

AveraKe    number   of   lamps   per   trimmer 144 

Maximum  niimlxT  of  InmpH  i»er  trimmer 170 

Maximum    trnns    per    trimmer 1X2 

LAbor  and  material  f<>r  repalrUiK.  repalnthiK.  rewinding  resist- 
ances and  chiiMKlnK  lamps,  IneludhiK  testhiK  of  all  n<>w  liimpH,  7r> 
cents  iM-r  1hmii>  p<-r  year. 

(llobe  renewali".  ••xrluslvc  of  those  paid  for  by  customers,  7  cents 
per  lamp  iwr  year. 

The  Brooklyn  comp.uiy  is  now  working  on  a  .system  of 
carbon  renewals,  which  plan,  although  not  a  novel  ofie,  will, 
if  finally  successful,  elTcct  a  considerable  saving. 

Mr.  ,\n«lrews,  of  Philadelphia,  said  he  ha<l  intr(»ducod  a 
consideral>lc  number  o|  arc  lamjis  on  incan<lescent  circuits 
and  had  incre.ised  the  income  of  the  station.  In  many  sta- 
tions where  customers  had  complained  about  the  quality  of 
incandescent  lights  they  h.id  been  replaced  by  arc  lamps  at 
iloublc  the  expense,  but  with  foiir  to  ten  times  as  much 
light,  and  the  customers  had  been  perfectly  satisfied.  lie 
thought  that  '\u  general  arc  lamps  on  incandescent  circuits 
would  eventually  supercede  the  high  tension  arc  lamp,  one 
of  the  reasons  being  that  they  could  be  turned  on  and  oflF 
at  |>lcasure.  TTc  tisod  both  direct  and  alternating  current 
lamps,  and  he  regarded  the  alternating  arc  lamp  as  a  great 


addition  to  the  central  station  income,  as  well  as  possessing 
the  advantages  of  great  fiexibility.  Charges  were  made  b) 
meter  exclusively,  the  rate  being  15  cents  per  kw.  hour, 
with  a  var>ing  discount  according  to  the  size  of  the  bill. 
The  company  supplies  the  carbons  and  trims  the  lamps. 
He  said  tliat  tliey  had  tried  nearly  every  carbon  manu- 
factured in  tins  country,  and  had  come  to  the  conclusion 
that  it  was  impossible  to  produce  a  perfectly  satisfactory 
light.  Mr.  .Andrews,  therefore,  regarded  an  improvement  in 
the  manufacture  of  carbons  as  very  essential,  and  was  sup- 
ported in  this  by  Mr.  Ayer  and  others. 

Mr.  Van  Trump  stated  that  they  had  installed  some  arc 
lamps  on  incandescent  circuits  at  Wilmington,  and  were 
running  series  arcs  as  well.  They  were  charging  a  rate  of 
10  cents  per  watt  hour,  or  about  21  cents  per  kw.  hour, 
uith  a  minimum  charge  of  $12.50. 

Mr.  Stetson  stated  that  he  had  had  trouble  about  bills, 
which  had  proved  too  high  for  customers. 

Development   of  Switchboards   for   Modern   Central   Stations. 


Mr.  A.  B.  Herrick,  in  a  paper  read  at  the  National  Elec- 
tric Light  Convention,  held  at  Washington,  stated  that 
the  universal  modem  practice  in  regard  to  tlie  location 
of  switchboard,  both  abroad  and  at  home,  is  to  place  it  in 
a  gallery,  or  in  some  elevated  position,  where  tlie  attendant 
has  full  observation  of  the  operation  of  tlie  dift'erent  units 
under  his  charge,  and  can  judge,  in  tlie  case  of  any  peculiar 
behavior  of  the  generators,  the  proper  remedy  to  be  applied, 
and  be  prepared  to  take  the  unit  ofi  the  circuit  if  necessarj'. 
There  is  another  marked  general  tendency  in  switchboard 
construction;  that  is,  to  make  the  whole  structure  abso- 
lutely fireproof.  This  is,  of  course,  an  economical  invest- 
ment, for  lower  insurance  rates  are  easily  obtained  on  cen- 
tral stations  properly  safeguarded. 

in  the  case  of  low  equal  potential  distributing  systems, 
especially  in  tlie  three-wire  feeder  and  main  system,  the 
switchboard  arrangements  bear  a  very  important  relation  to 
the  satisfactory  operation  of  the  system. 

In  order  to  distribute  the  current  at  a  high  economy  by 
means  of  the  feeder  and  main  system,  it  is  necessary  to 
place  the  station  at  the  average  centre  of  distribution.  This 
simple  proposition  is  complicated  by  tlie  fact  that  a  city  is 
divided  into  business  and  residential  portions,  each  having 
different  periotls  of  maximum  demands  on  the  station,  and 
as  these  districts  are  not  generally  symmetrically  located,  as 
regards  the  station,  the  centre  of  maximum  efficiency  of  dis- 
tribution travels  over  considerable  distances  during  the  day. 

Different  methods  have  been  adopted  in  the  past  in  order 
that  the  station  may  deliver  its  current  to  the  mains  at  an 
e(|ual  potential;  in  other  words,  artificial  means  have  to  be 
used  to  bring  the  varying  centre  of  distribution  to  tlie  sta- 
tion. 

As  the  low  potential  systems  have  been  expanding  over 
larger  areas  to  include  a  greater  number  of  customers,  it 
has  4>econic  necessary  to  deliver  current  at  the  station  ends 
«>f  feeders  at  different  potentials  to  compensate  for  the  un- 
equal loading  oi  the  system.  This  was  i>riginally  eflFected 
by  running  the  dynamos  at  dilTerent  potentials,  fee<iing  into 
independent  btisscs.  the  feeders  being  so  arranged  that  they 
eonld  be  thrown  on  any  of  these  busses  and  supplied  with 
current  at  the  proper  p<nential  to  deliver  their  current  to  the 
mains  at  a  uniform  potential.  When  the  units  in  the  sta- 
tion were  small  they  could  be  divided  up  on  the  different 
busses  with  comparatively  high  economy,  but.  as  central  sta- 
tion business  has  expanded,  units  had  to  be  adopted,  both 
for  economy  and  first  cost  per  kilowatt,  higher  economy  in 
current  production,  and  to  obtain  a  larger  kilowatt  output 
per  square  foot  floor  sp.ire.  With  the  introduction  of  these 
large  units  two  conditions  confront  the  engineer — one:  it 
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was  necessary  to  run  the  unit  at  nearly  the  maximum  out- 
put in  order  to  get  the  maximum  efificiency  of  the  genera- 
tors and  engines  combined ;  and  the  other,  to  dehver  this 
current  at  two  or  more  potentials  to  different  groups  of 
feeders. 

To  follow  the  ordinary  load  diagram  of  a  station,  beginning 
at  the  lowest  point,  it  is  very  rarely  required  to  produce  the 
current  at  more  than  one  potential.  Here  all  the  feeders 
may  be  thrown  on  one  bus  bar,  or  the  bus  bars  may  be  tied 
together.  As  the  load  rises  certain  feeders  will  become 
more  heavily  loaded,  and  they  will  have  to  be  supplied  with 
a  current  of  high  potential,  but  to  run  a  large  unit  on  this 
high  potential  bus,  where  the  load  it  has  to  carry  is  a  small 
part  of  its  total  capacity,  it  would  be  an  uneconomical 
method  of  producing  this,  current,  as  the  unit  under  these 
conditions  is  working  disadvantageously  both  as  regards 
expansion  of  steam  in  the  engine,  the  friction,  field  and 
armature  losses.  Several  different  methods  are  now  used  to 
effect  a  higher  economy  in  the  delivery  of  the  current  to  the 
busses.  Mr.  Barstow,  general  manager  of  the  Brooklyn 
Illuminating  Company,  has  devised  the  well-known 
"  booster  "  system.  This  method  works  out  very  well  where 
three  potentials  are  required.  The  medium  potential  bus  in 
this  case  is  fed  by  the  units  operating  the  station;  the  cur- 
rent is  delivered  from  the  medium  bus  to  the  high  potential 
bu^through  the  armature  of  a  dynamo  whose  field  is  sepa- 
rately excited.  The  current  in  passing  through  this  arma- 
ture has  its  initial  potential  exalted,  and  the  amount  of  this 
increased  potential  is  controlled  by  a  field  regulator.  The 
currents  supplying  the  bus  of  lower  potential  than  the  me- 
dium bus  also  flows  through  an  armature,  but  in  this  case 
the  armature  is  rotated  as  a  motor  and  has  its  initial  poten- 
tial reduced.  In  the  three-wire  system  two  "  boosters  "  are 
required  for  each  potential,  and  it  is  the  usual  practice  to 
couple  these  boosters  together,  making  one  continuous  line 
of  shafting,  to  which  is  also  coupled  a  motor  for  the  purpose 
of  keeping  the  boosters  up  to  full  speed  and  making  good 
the  losses  due  to  transformation  and  unequal  loading  of  the 
high  and  low  busses.  The  losses  inherent  in  the  booster 
system  are  those  occurring  from  friction,  armature  losses 
and  field  excitation, 

A  method  has  been  devised  by  which  to  obviate  these 
losses,  a  dynamo  being  used  to  produce  on  a  single  anna- 
ture  two  or  more  potentials.  Where  the  difference  of  po- 
tential is  small,  and  where  the  load  on  the  high  and  low 
busses  does  not  fluctuate  very  rapidly,  a  smooth  body,  multi- 
polar, direct  driven  dynamo  can  be  used;  but  where  the 
differences  of  potential  and  load  are  extreme  a  special 
dynamo  is  applied,  and  different  parts  of  the  armature  run  at 
different  potentials  and  on  two  or  more  separate  busses.  Its 
action  will  be  similar  in  every  respect  to  that  of  two  or 
more  independent  dynamos.  The  different  parts  of  the  ar- 
mature giving  different  potentials  are  controlled  by  separate 
regulators,  and  the  load  on  these  separate  busses  carried  to 
a  point  at  which  it  will  be  economical  to  operate  a  separate 
unit.  Then  this  special  dynamo  can  be  connected  to  any 
one  of  the  busses  in  the  same  manner  as  any  other  unit  in 
the  station.  The  different  parts  of  the  armature  are  brought 
to  one  potential  and  thrown  in  on  any  required  bus  in  the 
same  manner  as  in  the  operation  of  three  separate  dynamos. 
In  this  way  some  of  the  losses  inherent  in  the  booster 
method  are  obviated,  and  full  economy  of  the  supplementary 
bus  output  is  always  obtained:  and  the  full  load  of  these 
auxiliary  busses  being  carried  by  the  one  dynamo,  brings 
the  output  of  this  dynamo  up  to  an  efficient  point,  both  as 
regards  the  operation  of  the  engine  and  dynamo. 

After  having  thus  reviewed  the  methods  of  producing 
different  potentials  in  the  station,  we  come  to  the  modem 
SAvitchboard,  which  has  required  ver>'  careful  thought  on 
the  part  of  the  engineer  to  make  both  simple  and  easy.    Fol- 


lowing the  natural  operation  of  the  switchboard,  provisions 
made  to  take  care  of  the  field  circuits  are  the  first  requiring 
our  attention. 

In  the  introduction  of  the  modern  multipolar  machine 
great  attention  was  necessary  in  the  field  circuit  arrange- 
ment, and  the  proper  method  of  exciting  dynamos  is  still 
an  open  topic.  Two  methods  are  commonly  used,  each 
having  its  own  peculiar  advantages  and  specially  applicable 
to  different  systems— the  self-exciting,  bus-exciting.  The 
advantages  and  disadvantages  of  these  methods  are  as  fol- 
lows: 

In  the  self-exciting  method  the  field  terminals  are  con- 
nected to  the  brushes.  The  advantage  of  this  is  that  the 
field  gradually  dies  away  as  the  dynamo  slows  down,  and 
when  the  dynamo  has  stopped  the  field  has  entirely  disap- 
peared. The  danger  of  a  sudden  discharge  of  the  field, 
which  would  submit  the  field  winding  to  a  strain,  on  account 
of  the  high  potential  induced,  or  breaking  down  the  arma- 
ture is  thus  avoided.  The  disadvantages  of  this  method 
are:  First,  the  slowness  with  which  the  dynamo  builds  up 
its  own  field,  as  the  dynamo  frequently  runs  at  full  speed  for 
some  time  before  it  develops  sufficient  electromotive  force 
to  be  connected  to  the  system;  second,  the  possibility  that  the 
field  may  build  up  reversed.  This  may  be  caused  by  the 
sudden  discharge  of  the  lield  by  a  short  circuit,  or  even  by 
proximity  to  another  dynamo. 

In  the  bus-exciting  method  the  fields  are  connected  to 
the  station  mains  or  busses.  The  advantage  of  this  method 
is  that  the  field  is  instantly  made  and  the  dynamo  can  be 
connected  into  the  system  as  soon  as  it  is  up  to  speed.  The 
polarity  of  the  field  is  always  the  same  and  cannot  be  re- 
versed. In  bus-exciting  of  large  multipolar  dynamos  the 
taking  of  the  field  off  the  bus  introduces  into  a  system  of 
low  potential  a  high  potential  discharge,  which  submits  the 
field  insulation  to  a  strain,  \\'hich  can  be  avoided  in  several 
ways.  One  method  is  by  taking  a  special  switch,  which,  be- 
fore severing  the  fields  from  the  bus,  connects  the  fields  in 
such  ft  way  that  it  is  divided  into  halves;  the  electromotive 
forces  of  discharge  are  opposed  against  each  other  and  con- 
sequently die  away  without  having  any  effect. 

The  disadvantages  of  the  bus-exciting  method  are:  First, 
that  in  case  the  system  is  short  circuited,  suflficient  potential 
cannot  be  generated  to  bum  out  the  short  circuit:  second,  if 
the  dynamo  is  operated  on  a  different  bus  from  which  it  is 
excited,  full  output  of  the  machine  cannot  be  obtained  in 
case  the  exciting  potential  is  lower  than  its  working  po- 
tential. 

The  electrical  data  which  is  used  in  connection  with 
switchboard  designing  is  as  follows: 

Regarding  bus  bars,  the  most  economical  point  to  carr>' 
the  current  density  in  copper  bus  bars  is  1,500  amperes  for 
naked  copper  bar  2  1-2  inches  by  1-2  inch. 

The  most  economical  size  of  bus  brr,  radiating  and  cross- 
section  considered,  which  has  also  sufficient  mechanical 
strength,  is  a  bus  bar  4  inches  vnde  bv  1-2-inch  thick.  This 
is  called  the  standard  central  station  bus  bar.^  They  are 
placed  in  multiple  to  make  up  the  required  carr>nng  capacity 
with  1-4  inch  between  the  4-inch  sides,  and  the  long  sides  are 
placed  vertically.  This  gives  ample  space  for  dissipating 
the  hea*-  by  radiation  and  convexion.  Tliis  space  bebveen 
the  bars  makes  a  convenient  place  for  inserting  lugs,  and 
can  be  secured  by  means  of  bolts  passing  through  the  bus 
bar.  Brass  will  carr>'  from  400  to  500  amperes  per  square 
inch,  depending  upon  its  conductivit>'.  In  regard  to  the 
current  carr>'ing  capacity  of  contacts,  this  depends  both  upon 
the  area  and  pressure,  the  pressure  playing  the  most  im- 
portant part.  In  ordinarv  SA^ntch  blades,  where  they  are 
carefullv  assembled.  60  to  80  amperes  per  square  inch  should 
give  a  contact  which  should  heat  not  over  20  degrees 
Fahrenheit  above  the  surrounding  air,  carrying  full  load  con- 
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tinuously.  In  the  matter  ol  switches,  the  perfect  adjust- 
ment ol  the  contact  surfaces,  the  wearing  surface  ot  the 
contacts  and  tlie  conductivity  of  their  terminals  should  be 
all  taken  into  consideration  in  the  design  ni  liiese  appuances. 
In  the  matter  of  contact  surfaces  for  connections  ol  the  dif- 
ferent appliances,  a  taper  plug,  when  ground  to  its  seat,  will 
carry  li^j  amperes  per  s(juare  inch,  and  laminated  blades, 
bolted  together,  will  carry  120  amperes  to  the  square 
inch.  A  well  faced  lug  screw  down  to  a  true  surface,  b} 
means  of  b<jlts,  will  carry  lyo  amperes  per  square  inch  of 
surface.  '  it  is  necessary  in  designing  contacts  to  keep  the 
temperature  within  20  degrees  rise  above  the  temperature  of 
the  air,  U)  have  the  ccjnductors  leading  to  and  from  the  con- 
tacts of  am]jle  cajjacity  to  carry  the  current,  and  also  to  as- 
sist in  radiating  the  heat  that  may  be  generated  in  these  con- 
tacts; and  the  above  current  densities  for  contacts  are  given 
when  the  matter  of  ample  adjacent  conductors  has  been  em 
bodied  in  the  design. 

A  word  in  regard  U)  temporar\  work  in  stations  would  not 
be  out  of  place  here.  A  great  ileal  of  temporar)  work 
done,  especially  in  switchboards,  is  a  reriection  on  good  en- 
gineering. There  is  no  reason,  with  foresight  on  the  part 
of  the  designer,  why  a  great  deal  of  this  work  could  not  be 
obviated,  therein'  saving  labor  and  capital  being  expendeil 
which  has  only  a  short  period  of  divirlend  earning  capacity 
and  <»n  which  expenditure  a  dividend  has  alwa\s  to  be 
earned  as  long  as  the  plant  is  in  existence. 

The  iron  framework  is  the  best  fur  switchboard  con- 
struction, and  is  constructed  with  standard  steel  channels 
and  T's.  The  framework  is  made  in  sections  and  can  be 
readily  taken  d(jwn,  and  where  it  is  secured  to  any  metallic 
portions  oi  the  station  building  it  shouhl  be  carefully  in- 
sulated from  it.  The  frame  is  usually  set  on  lop  of  the 
slate  floor,  which  makes  a  ver)  serviceable  tlooring  for  "a 
gallery,  an<l  all  bolts  going  through  the  iron  framework  of 
the  switchboard  should  be  insulated  where  they  are  in  con- 
tact with  the  beams  under  the  floor.  With  a  grounded 
lUMitral  the  insulated  iron  framework  has  great  advantages, 
l)olh  in  regard  h)  leakage  and  in  working  beliin<l  the  boanl. 
A  four-foot  space  should  be  allowed  between  the  walls  and 
switchboard  for  convenience  in  working  and  erecting. 

In  the  case  of  the  switihlK»ard  carrying  different  poten- 
tials, such  as  arc  light,  railway  and  incandescent  circuit,  the 
different  parts  of  the  iron  framework  are  also  insulated  from 
each  other.  The  materials  best  a»laple«l  for  the  switchboanl 
slabs  can  be  of  carefully  tested  slate,  a  chocolate  colored 
tine  grain  Tennessee  marble,  oi  lij^ht  gra\  marble,  used 
largely  in  the  West.  It.ilian  marble  is  very  good,  aii'l 
makes  the  most  elTective  switchboard,  and  if  care  is  exer- 
cised in  keeping  it  clean,  it  is  very  tlurablc.  Tennessee 
marble  of  the  pro|)er  (juality  shouhl  drill  nearly  as  readily 
as  slate,  and  is  the  most  durable  of  all  the  marbles. 

A  line  «^f  porcelain  insulators  is  very  convenient  for  sta- 
tion wiring  for  bare  cable  ami  copper  md.  which  can  be 
built  »tp  in  any  form  to  lead  the  conductors  through  the 
station,  cither  on  iron  framework  or  recessed  iti  the 
wall.  The  cost  of  station  conductors  can  he  Cut  about 
20  per  cent.  b\  the  use  of  bare  condiuMors.  .*^«>lid  copper 
wire  on  p<)rcelain  insulators  give  very  high  insulation,  and  in 
exposed  places  can  be  served  with  asbestos  twine,  which 
affords  the  cf>nductoi>.  protection  from  mechanical  injurv, 
and  fire  cannot  be  transferred  alc>ng  the  con«luctors  to  other 
parts  of  the  btiildini:  \  welding  machine  is  verv  useful  in 
connecting  the  adjacent  lengths  of  copper  rod.  and  provision 
for  expansion  is  made  nt  elbows  by  a  flexible  laminated  L 
Rus  bar  supi>orts  arc  also  made  of  porcelain,  tloing  awa\ 
with  all  inflatumable  material  in  the  switchboard  and  for  the 
wiring  (»f  the  statioti.  and  reducing  the  in-^urancr  risk  on 
this  class  <if  propertv. 

Tt  wnll  also  he  noticed  that  all  conductinq:  parts  and  switch 


contacts  are  made  more  massive  tlian  m  the  old  type  ap- 
pliances. The  economy  of  this  is  very  apparent;  for  in- 
stance, if  a  tlKJUsand  ampere  switch  were  used  which  had  an 
average  elevation  of  temperature  of  20  degrees  Fahrenheit 
above  the  average  air  temperature  of  the  station,  tliis  would 
mean  an  average  loss  of  72.2  watts,  and  with  electrical 
horse  power  delivered  at  ^X)  per  \ ear,  the  energy  expended 
m  heating  this  switch  would  cost  nearly  $6  per  year.  From 
this  it  is  evident  that  a  switch  possessing  more  material  and 
contact  surface  would  be  a  very  economical  investment. 
These  points  of  sufficient  carr}ing  capacity  unfortunately  do 
not  become  evident  until  the  station  becomes  fully  loaded. 

If  any  part  of  the  switchboard  passes  an  average  of  20 
degrees  I'ahrenheit  above  the  surrounding  air,  the  high 
water  mark  for  economy  has  been  passed  in  the  design  of 
this  board,  and  it  is  unpmfitable  to  pass  the  current  through 
devices  whose  temperature  averages  more  than  20  degrees 
Fahrenheit.  In  this  case  the  manufactured  product  of  the 
station  is  useles.sly  wasted  in  its  transmission.  It  should 
be  utilized  for  earning  dividends  by  passing  it  through  the 
meter  of  the  consumer  instead  of  wasting  it  in  the  station. 


In  the  discussion,  Mr.  W'c.sion  criticised  the  adoption  of 
2u"  as  a  standard  (jf  temperature.  All  resistances  should  be 
made  as  low  as  possible  and  great  attention  given  to  joints 
and  the  material  used  in  a  shape  giving  the  largest  cooing 
surface.  The  Icjsses  in  various  cases  investigated  through 
defective  joints  and  conductors  and  switchboard  instru- 
ments with  higher  resistance  than  necessary  were  expresseil 
in  dollars  and  cents  per  annum.  In  one  case  a  single  switch 
and  instrument  involved  an  annual  loss  of  $5,ooc.  In  con- 
clusion, Mr.  W'estftn  recommended  that  the  switchboard  be 
l)rought  a<  near  to  the  d\namo  as  possible,  and  even*'  inch 
of  unnecessary  conductor  should  be  left  out.  1-lvery  joint 
should  be  left  out  that  p«^ssibly  can  be.  and  when  joints  are 
made  they  should  have  large  surface  contacts.  Conductors 
>hoidd  not  be  circular,  but  flat,  and  have  jdenty  of  air,  so 
that  there  can  be  an  abundance  of  the  ct>oling  action  of  the 
attiiosphere. 

It  is  clear  that  the  stations  should  be  so  arranged  that 
the  feeder  circuits  are  as  short  as  they  possibly  can  be.  The 
switches  must  be  made  very  difTercntly  from  what  they  are 
now:  j>olished  brass  looks  pretty,  but  it  is  not  what  you 
want:  «lo  not  sacrifice  good  (pialities  for  api)earance.  The 
conductor  should  be  given  i)lcnty  of  space:  they  should  not 
be  laid  flat  on  one  side  of  the  switchboard,  placed  upon  a 
-lab.  an<l  closed  at  the  bott<»m.  Keep  the  temj^crature  of 
the  conduct<^rs  down  as  low  as  >ou  can:  it  may  even  pay  to 
]»ut  an  oil  bath  arounil  conductors  and  cool  the  oil  b\  water. 


Practical    Proportie.*   of   Polyphase     Xpp.ir.ntus.* 


nv  ix)ris  BEi.i. 

The  author  states  that  while  most  of  his  personal  experi- 
ence has  been  with  triphase  currents,  much  «»f  what  he  has 
to  say  is  (]uite  applicable  to  systems  having  more  or  less 
j)hases.  provi«le«l.  of  course,  that  such  systems  arc  synnnetri 
cal.  (U  those  wherein  this  condition  is  not  filled  he  will 
refer  to  in  discussing  polyphase  motors.  It  is  also  pre-sup- 
posed  that  currents  giving  tolerable  approximation  of  sine 
waves  are  dealt  with.  While  any  departure  from  this  theo- 
letically  causes  loss  of  energ>"  due  to  the  presence  of  higher 
liarmonics.  electrical  power  transmission  must  be  developed 
in  conditions  beyond  those  that  now  seem  extreme  before 
<ho  c\irrent  curves  now  readilv  obtainable  will  need  revision. 
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Cases  are  referred  to  later  in  which  tlie  form  of  the  curve  is 
really  a  matter  of  decided  importance. 

While  the  general  character  of  polyphase  dynamos  must 
closely  resemble  that  of  the  ordinary  alternator,  the  neces- 
sity of  applying  to  the  same  armature  two  or  more  phase 
windings  leads  to  modification  of  the  design  so  far  as  the 
winding  is  concerned,  and  quite  generally  in  the  direction 
of  the  direct  current  type.  It  may  sometimes  be  useful,  too, 
to  derive  polyphase  currents  from  two  or  more  ordinary 
alternators  with  their  shafts  coupled  together,  or  from  com- 
posite machines  having  phases  on  separate  armature  cores, 
but  these  devices  are  rather  to  be  regarded  as  expedients 
convenient  for  divers  reasons  than  as  final  types.  This  is  on 
the  broad  general  principle  that  one  large  machine  is  more 
economical  than  two  or  more  small  ones  aggregating  the 
same  output,  and  that  the  more  completely  the  armature  core 
can  be  utilized  the  better  output  can  be  obtained  from  the 
same  structure.  Therefore,  with  similar  machines  of  equal 
size  and  equal  magnetic  and  electrical  constants,  a  polyphase 
armature  winding  does  give  a  better  output  than  a  single 
phase  winding.  Of  course  it  is  possible  to  construct  a  single 
phase  machine  that  shall  give  a  better  output  per  pound  of 
weight  than  a  certain  concrete  polyphase  machine,  just  as 
one  might  manage  to  double  the  voltage  obtained  from  a 
given  armature  while  retaining  the  same  output,  but  other 
things  being  equal,  the  more  phases  the  better  output  in  a 
given  structure.  All  this  has  been  made  so  clear  of  late  that 
it  is  only  necessary  to  emphasize  the  fact,  that  while  the 
difference  in  output  between  a  single  phase  and  a  two  phase 
armature  is  quite  considerable,  the  step  from  two  to  three 
phases  is  somewhat  less  marked,  and  that  from  three  to  more 
of  relatively  little  importance. 

The  tendency  in  building  polyphase  generators  is  cer- 
tainly toward  the  development  of  a  rather  better  machine 
than  we  have  become  familiar  with  in  the  ordinary  alterna- 
tors, due  mostly  to  the  impetus  given  alternating  current  ma- 
chinery in  general  by  recent  demands.  This  has  led,  first, 
to  the  adoption  of  a  lower  frequency  than  formerly,  both  to 
facilitate  the  use  of  motors  and  to  avoid  the  serious  diflficul- 
ties  due  to  inductance  on  the  long  lines  that  are  now  becom- 
ing more  common.  Second,  it  has  caused  more  attention 
to  be  given  to  the  production  of  generators  able  to  take 
care  of  fluctuating  and  inductive  loads,  such  as  are  produced 
by  motors,  without  excessive  over  compounding.  With  a 
properly  designed  machine  the  popular  idea  of  the  diffi- 
culty of  regulation  under  an  inductive  load  is  grossly  ex- 
aggregated.  A  generator  built,  as  alternating  generators 
should  have  been  built  long  before  now,  with  proper  at- 
tention to  the  production  of  a  good  machine  for  all  around 
practical  work,  will  take  care  of  an  inductive  load  of  the 
severest  kind  more  easily  than  the  average  alternator  found 
to-day  in  central  stations  will  handle  a  load  of  incandescent 
lights. 

The  practical  ease  of  regulating  a  polyphase  generator 
under  an  inductive  load  is  shown  by  the  results  of  some  ex- 
periments recently  tried  with  a  triphase  generator  of  260  kw. 
normal  output,  run  at  600  revolutions  per  minute  and  a  uni- 
form voltage  of  2,500  volts  between  lines.  Accurate  read- 
ings were  taken  of  the  currents  necessary  to  excite  the  gen- 
erator, with  the  following  results,  the  voltage  being  pre- 
served uniform  at  2,500: 

Exciting  current  output  about  30  kw.     No  lag 19.05  amp. 

Exciting  current  output  about  30  kw.    Power  factor  .2... 21. 50  amp. 

Exciting  current  output  260  kw.      No  lag 2.80  amp. 

Exciting  current  output  260'kw.      Powder  factor  .84 24.80  amp. 

No  better  test  than  this  could  be  wished  for  showing  the 
excitation  required  under  a  lagging  load.  It  should  be  noted 
that  the  power  factor  in  the  last  case  was  similar  to  what 
would  be  found  under  ordinar}'  circumstances  in  running 
a  load  of  inductive  motors,  and  yet  the  increase  in  exciting 


current  from  a  very  light  load  with  no  lag  to  a  full  load  with 
very  decided  lag  was  only  25  per  cent.  Experiments  with 
other  machines  under  an  inductive  load  show  results  similar 
to  this,  so  that  I  think  we  can  safely  say  that  a  well  designed 
polyphase  generator  will  take  care  of  an  inductive  load  easily 
and  without  excessive  variation  of  the  field  strength.  More 
than  this,  the  regulation  required  can  easily  be  made  auto- 
matic in  cases  where  this  method  is  preferred  to  hand  regu- 
lation, which,  however,  answers  most  purposes  very  well. 

Of  course  the  polyphase  generator  can  be  made  self-com- 
oounding  in  a  manner  closely  analogous  to  that  followed 
with  an  ordinary  alternating  generator.  The  rectification  of 
the  necessary  amount  of  current  makes  this  method  some- 
what inconvenient  in  large  machines.  In  such  cases,  we 
may  eflect  a  very  complete  automatic  regulation  by  the  fol- 
lowing means: 

The  generator  is  excited  from  a  rotary  converter  taking 
its  polyphase  current  from  the  main  machine  of  which  it 
feeds  the  field  magnets  through  its  direct  current  side.  In 
the  lines  between  the  rotary  converter  and  the  generator 
are  inserted  inductive  resistances  which  serve  to  cut  down 
the  voltage  applied  to  the  polyphase  end  of  the  rotary  con- 
verter. On  these  choking  coils  are,  however,  reverseh 
wound  turns  from  the  main  circuit  of  the  machine.  The 
result  of  this  arrangement  is,  that  as  the  current  in  the  main 
line  fed  by  the  generator  rises,  the  inductance  in  the  line 
which  feeds  the  rotary  ^.onverter  is  gradually  removed,  al- 
lowing the  voltage  to  rise  higher  and  higher,  in  proportion 
to  the  current  in  the  main  line. 

Fig.  I  gives  a  clear  idea  of  the  arrangement.  In  this 
figure  A '  is  the  field  magnet  of  the  main  machine,  of  which  B 
is  the  armature,  a  the  three  collector  rings,  the  machine  be- 
ing of  triphase  type;  F  F  are  the  field  magnets  of  the 
rotary  converter,  of  which  D  is  the  armature,  b  the  collec- 
tor rings  and  F  a  commutator  delivering  direct  currect  ^o 
the  fields  of  the  rotary  converter  FF  and  to  the 
field  magnets  A'  A'  of  the  generator.  The  rotary  con- 
verter may  conveniently  be  brought  up  to  speed  by  its  pul- 
ey  P  unless  another  triphase  machine  be  at  hand  by  which 
to  start  it;  MM'  M"  are  the  three  inductive  resistances,  e 
the  windings  connected  with  the  rings  h,  d  the  reversely 
wound  turns  connected  to  the  main  line.  Of  course,  trans- 
formers mav  be  inserted  in  the  line  between  the  inductances 
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FIG.    1.— DIAGRAM    OF    APPARATUS. 


and  the  rotary  converter  if  tlie  voltage  of  the  main  genera- 
tor renders  it  desirable.  In  fact,  such  converters  wound 
with  cumulative  turns  from  the  main  circuit  may  replace  in- 
ductive resistances.  I  have  experimented  rather  more, 
however,  with  the  form  shown  in  Fig.  i.  It  may  some- 
times be  convenient  to  employ  the  rotary  converter  merely 
to  excite  an  auxiliary  compound  winding,  in  which  case  it 
can  be  started  up  from  the  generator  already  worked  up 

nearly  to  norrnal  voltage  of  its  own  exciter. 

(To  be  continued.) 
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ELKCTKICAL  JOURNALS. 

jiv  Carl  hkrincj. 


Properties  uj  the  Alternating  Current  Arc. — An  Academy 
paper  of  Mr.  Claude,  rcprintc(J  in  abstract  in  *"  L'lnd.  Elec, " 
Jcb.  lo,  describes  the  following  phenomena:  A  condenser 
of  1  microfarad,  a  key  for  closing  the  circuit  and  12  lamps 
of  100  volts  were  connected  in  series  to  an  alternating  cur- 
rent circuit  of  2400  volts  and  80  periods;  on  closing  the 
key  the  lainj^s  reddened,  due  to  the  charging  and  discharging 
current  of  about  o.i  ampere;  on  opening  the  key,  so  as  to 
leave  a  break  of  short  length,  aii  arc  was  formed  at  these 
points  and  the  lamps  increased  greatly  in  brilliancy;  they 
mcreased  until  the  distance  was  about  i  millimetre,  the  in- 
crease being  from  30  to  </j  volts  at  each  lamp;  the  differ- 
ence of  jxHential  of  the  arc  was  1,200  volts  and  the  intensity 
was  0.4  ampere,  but  it  did  not  consume  480  watts,  as  the 
contacts  heated  only  slightly,  aiid  it  seemed  as  if  the  arc  was 
a  nearly  perfect  self-induction;  in  reality,  the  explanation  is 
as  follows:  The  arc  i)asses  only  when  the  difference  of  po- 
tential is  sullicient  to  discharge  through  the  air,  and  the  con- 
denser is  therefore  charged  suddenly  by  a  high  electro- 
motive force,  instead  of  being  charged  gradually,  as  it  is 
when  the  circuit  is  closed;  the  charging  current  is  there- 
fore of  very  small  duration  and  of  much  greater  intensity, 
and  the  mean  of  the  s(juares  of  the  intensity  is  therefore 
greatly  increased;  this  explains  why  the  power  absorbed  in 
the  arc  is  so  small;  with  carbon  points  only  500  to  600  volts 
could  |)c  obtained  at  the  arc,  with  a  length  of  3  to  4  milli- 
metres; an  arc  alone  in  series  with  the  lamps  diminishes 
their  intensity;  the  experiment  can  be  shown  best  with  a 
current  of  a  frc(juency  t>f  four,  as  generated  by  a  modified 
( Iramme  tnachine. 

Ahnorntiil  /\r-<i\/anir  0/  Litjiiids  for  Altermitinf;  Currents. 
—  An  article  by  Mr.  Lolui^tein.  abstracted  in  the  "  Mlek. 
Zcit.,"  leb.  8,  states  that  when  certain  elei  trolytic.  cells  are 
i'onnected  with  a  galvanomek'r  in  the  secondary  circuit  of 
an  induction  cdil,  a  relatively  great  and  continuous  deflec- 
tion will  be  obtained,  which,  with  an  increase*!  frequency. 
•  hanges  to  the  opposite  «lirection;  the  effect  is  greatest  when 
zinc  plates  are  use<l  in  zijic  snl])hate  sohition;  he  docs  not 
o|f«T  ;ui\  explanation. 

What  />•  Electromotive  Force.'' — An  article  under  this  head- 
ing \\\  Mr.  Schwartze  is  published  ifi  the  "  F.lck.  An/.."  Feb. 
.\\  it  is  one  of  a  series  in  which  he  encjeavors  to  show  that 
:hrrr  are  great  error»i  in  the  cr»nception  <^f  electric  tmits  as 
u>»uall\   pitbli'sheil  in  text  bo«)ks. 

Ohmic  Reaistancf.-  '\'\\t^  "F.lek.  ;\nz.."  Feb.  10.  contains 
another  article  by  Mr.  Schwartze.  in  which  he  discusses  the 
real  nature  <»f  electric  resistance  and  magnetic  reluctance. 
claiming  that  it  is  a  misleading  error  to  assimie  that  a  rr- 
sistance  is  a  velocity:  he  claims  that  many  statements  in 
text  b<M»ks  are  very  misleading  and  incorrect,  and  that  the 
congresses  would  have  dotie  better  if  thev  had  occupied 
themselves  with  the  development  of  a  sound  physical  founda- 
tion of  electrical  <]U.Tntities. 

Ihelfctrii  s.  rhe  "F.lek.  7rit.."  Fel>."S.  .ibstracts  fron^  .t 
\  ienna  journal  a  paper  In  F»r,  Renischk,*.  in  which  he  He- 
scribes  the   jueastjrement   of  the   dielectric   constants  of  a 


number  oi  dilierent  substances  with  aliernalmg  currents 
having  a  fre(|uency  of  80;  they  are  almost  all  smaller  than 
those  usually  used;  neither  high  voltages  up  to  1,100.  nor 
mcreased  time  had  auy  effect  on  these  constants;  a  slight 
variation  was  observed  for  paratfine  for  that  high  voltage; 
he  does  not  believe  that  a  permanent  change  is  caused  by 
alternating  currents.  • 

Dielcctrinc.  —  In  addition  to  the  information  given  last 
week,  ■■  L'lnd.  iilec,"  Feb.  10,  states  that  this  substance  re- 
sists strongly  changes  due  to  the  atmosphere,  samples  of  it 
having  been  tested  for  two  years;  it  is  specially  applicable  to 
moist  atmospheres. 

Electric  Wtiies.  —.Mi.  Deeley.  in  a  corres]>ondence  to  the 
Lond.  ■■  Klcc, "  Feb.  lO,  discusses  the  subject  of  electric  and 
magnetic  waves  in  connection  w  ith  the  English  translation  of 
IVof.  Hertz's  book. 

MAGNETISM. 
h'lcctromagnetic   Synchronizing.    -The    paper    mentioned 
in  the  Digest  last  week  is  abstracted  in  "  L'lnd.  Elec, '  Feb. 
10;  the  author  describes  a  method  for  studying  the  problem. 

UNITS.    MEASIJKEMENTS    AND    INSTRUMENTS. 
Electro- Dyndinuhu'ter  .<    L  sal    as     Wattmeters.  ■ —  '  'I,  Elec. ,  ' 

Feb.  3,  contains  the  first  part  of  an  article  by  Mr.  Meylan, 
in  which  he  discusses  very  clearly  the  best  conditions  when 
they  are  used  for  alternating  currents.  Regarding  such 
wattmeters,  he  says  that  if  there  is  a  difference  in  phase  be- 
tween the  series  and  the  shunt  current  (^apart  from  that  due 
lo  the  shunt  coilj,  the  power  factor,  as  the  cosine  of  the 
•ingle  of  lag  in  the  case  of  sine  currents,  affects  to  an  equal 
tlegree  the  value  of  the  mechanical  couple  which  remains 
proportional  to  the  watts,  while  the  product  of  the  volts  and 
amperes  is  then  no  longer  a  measure  of  the  pt>wer;  another 
advantage  is  that  they  can  be  used  for  both  kinds  of  cur- 
rents and  can  be  calibrated  with  continuous  currents,  which 
is  a  nmch  nu)re  exact  metliod.  There  are  two  causes  of 
error  which  limit  the  application  of  electro-<lynamometerii 
as  wattmeters;  the  first,  which  is  the  .same  for  continuous  as 
for  alternating  currents,  is  the  loss  in  the  apparatus  itself, 
which  is  easily  determined  and  corrected:  the  second  is  that 
«lue  to  the  self-induction  of  the  shunt  circuit,  which,  he  be- 
lieves, has  not  yet  been  studied  practically:  a  third  error  is 
caused  by  exterior  fields,  to  eliminate  which  it  is  onlv  neces- 
sary to  make  t^vo  measurements  by  reversing  all  the  con- 
nections and  taking  the  mean  of  the  two  readings.  In  tak- 
ing up  the  qtiestion  of  the  loss  in  the  instrument,  he  dis- 
cusses first  the  measurement  of  the  energy  of  a  receiving 
apparatus  as  distinguished  from  a  generator:  there  are  two 
ways  of  connecting  a  wattmeter:  in  the  first  one  the  shunt 
coil  is  connected  to  the  beginning  of  the  series  coil;  that  is, 
it  measures  the  voltage  of  the  receiving  apparatus  and  the 
series  coil  together:  in  the  second  case,  the  shunt  coil  is  con- 
nected to  the  end  of  the  series  coil  as  distinguished  from 
its  beginning:  the  shunt  current  in  that  case  passes  also 
through  the  series  coil:  in  each  case  their  will  be  an  error. 
Tn  the  first  case  this  error  is  equal  to  the  ratio  of  the  power 
lo<.t  in  the  f-frit^v.  rn?l  to  the  totnl  power  which  is  measured : 
it  becotnrs  greater,  however  ^mall  the  resistance  of  the  series 
coil  is.  if  the  voltage  is  very  small;  in  the  second  case  th€ 


March  10,  1894. 


THK     KLKCTKICAT^     \VORT.D. 


337 


error  is  equal  to  the  ratio  of  the  energy  lost  in  the  shunt 
circuit  to  the  total  energy  measured;  the  error  is  greater  the 
smaller  the  series  current.  In  discussing  which  is  the  best 
combination  to  use,  he  states  that  in  practice  it  is  generally 
necessary  to  measure  a  variable  current  at  certain  definite 
potentials,  in  which  case  the  first  combination  is  much  the 
better,  which  he  shows  by  an  example,  in  which  the  error  in 
the  second  case  was  20  times  as  great  as  that  in  the  first. 
Considering  next  the  application  to  the  measurement  of 
sources  or  generators  of  energy,  the  same  reasoning  applies 
to  the  first  combination,  if  the  same  binding  posts  be  con- 
nected to  the  source  that  were  connected  to  the  receiving 
apparatus,  in  which  case  the  shunt  circuit  will  be  connected 
at  the  farther  end  of  the  series  coil,  so  that  the  shunt  coil 
passes  through  the  series  coil.  If  the  current  is  the  prin- 
cipal variable,  the  error  will  therefore  be  reduced  to  a  neg- 
ligibly small  quantity  in  all  practical  cases,  if  the  connec- 
tions are  made  so  that  the  series  coil  forms,  so  to  speak,  a 
portion  of  the  apparatus  of  which  or  for  which  the  energy 
is  to  be  measured;  the  shunt  circuit  is  therefore  connected 
at  the  beginning  or  at  the  end  of  the  series  coil,  according 
as  the  apparatus  is  the  receiver  of  current  or  the  generator. 
He  believes  the  ingenious  compensating  device  of  Mr.  Swin- 
burne (see  Digest  Oct.  28)  is  too  complicated  and  increases 
the  heat  in  the  apparatus,  which  disadvantages  more  than 
counterbalances  the  advantages.  In  the  next  section  he 
will  discuss  the  influence  of  self-induction. 

Poientionieter  for  Alternating  Curre7its. — The  Lend. 
'■  Elec.  Rev.,"  Feb.  16,  in  an  editorial  calls  attention  to  the 
advantage  of  using  the  potentiometer  for  alternating  cur- 
rents, and  refers  to  a  Physical  Society  paper  of  Mr.  Swin- 
burne describing  a  method  in  which  a  direct  pressure  is  bal- 
anced against  an  alternating  one  by  means  of  a  differential 
electrometer  with  single  fibre  suspension,  a  zero  method 
being  used ;  an  alternating  and  a  direct  current  are  similarly 
compared  by  means  of  a  differential  dynamometer  with  the 
controlling  spring  removed. 

Error  in  Measuring  Coefficients  of  Induction. — In  a  Physi- 
cal Society  paper  abstracted  in  "  L'Ind.  Elec,"  Feb.  10,  Mr. 
Abraham  calls  attention  to  a  cause  of  errors  in  these  meas- 
urements when  a  turning  commutator  is  used;  if  the  real 
induction,  Z,  is  rather  large,  its  time  constant,  L  -^  R,  is 
comparable  with  the  period  of  the  conmiutator,  and  the  total 
induced  current  is  then  no  longer  obtained,  as  its  duration 
would  be  greater  than  that  of  the  closing  of  the  contacts, 
and  the  coefficient  of  induction  would  then  be  too  low;  this 
error  may  be  avoided  by  a  sufficient  increase  in  the  resist- 
ance; this  explains  why  two  solenoids  on  the  same  iron 
core  seem  to  have  two  different  coefficients  of  mutual  in- 
duction. 

Thermometer.  —  "L'Ind.  Elec,"  Feb.  10,  abstracts  a  de- 
scription from  an  Academy  paper  of  Mr.  Barille  of  a  ther- 
mometer which  indicates  by  an  alarm  bell  any  desired  max- 
imum temperature;  a  good  illustration  accompanies  the  de- 
scription; it  consists  of  an  ordinary  mercury  thermometer, 
the  mercury  of  which  is  connected  to  one  end  of  the  cir- 
cuit; in  the  space  above,  which  forms  the  larger  part  of  the 
thermometer,  another  wire  passing  out  through  the  glass  is 
connected  to  the  other  pole,  but  the  end  in  the  tube  does  not 
reach  the  mercury;  a  third  wire  is  loose  in  the  interior  and 
makes  a  sliding  contact  with  the  upper  wire;  the  upper  end 
is  fastened  to  a  short  iron  rod  and  the  lower  end  makes 
contact  with  the  mercury ;  by  means  of  a  horseshoe  magnet 
this  iron  rod,  to  which  the  movable  wire  is  attached,  can  be 
moved  up  or  down,  so  that  the  lower  end  can  be  set  to  any 
desired  mark  on  the  temperature  scale;  the  upper  part  of  the 
thermometer  is  filled  with  a  liquid  (ortholuidine  or  ethylor- 
thotoluidine  is  preferred);  the  total  length  is  about  17 
inches. 


Electrical  Units. — In  an  article  by  Mr.  Campbell  in  the 
London  "  Elec,"  l-'eb.  i6,  he  gives  a  brief  description  of  the 
practical  and  the  two  systems  of  absolute  units,  including 
a  table,  in  which  they  are  represented  in  terms  of  each  other 
and  distinguished  from  the  usual  tables  in  which  their 
dimensions  are  given ;  he  shows  how  those  of  one  system  can 
be  converted  into  those  of  another,  and  concludes  with  a 
calculation  of  a  magnetomotive  force  in  the  two  different 
systems. 

Bolometer. — The  "Elek,  Zeit.,"  Feb.  8,  gives  an  illustrated 
description  of  the  iron  wire  bolometer  of  Dr.  Edelmann  for 
examining  heat  spectra,  based  on  an  instrument  devised  20 
years  ago,  which  is  made  more  accurate  now  by  the  use  of 
the  Rosenthal  micro-galvanometer. 

DYNAMOS  AND  MOTORS. 

A  Difference  Between  Dynamos  and  Motors. — In  an  article 
in  the  "  Elek.  Zeit,"  Feb.  8,  Mr.  Baumgardt  calls  attention 
to  the  well-known  fact  that  for  the  same  excitation,  arma- 
ture current  and  speed  the  counter  E.  M.  F.  of  a  motor  is 
greater  than  the  E.  M.  F.  when  used  as  a  generator;  if  the 
Foucault  currents  and  self-induction  are  great,  the  loaded 
motor  can  even  generate  a  higher  counter  E.  ]M.  F.  than 
when  running  unloaded.  He  quotes  from  a  number  of  well- 
known  authors,  some  of  whom  offer  explanations;  Froelich 
states  that  the  Foucault  currents  in  "the  generator  weaken 
the  field,  while  in  the  motor  they  strengthen  it;  Kapp  states 
that  the  losses  due  to  Foucault  currents  and  hysteresis  must 
be  compensated  in  the  motor  by  an  increased  voltage,  but 
Baumgardt  states  that  these  losses  diminish  only  the  torque, 
and  therefore  require  an  increase  of  the  current  but  not  of 
the  voltage.  He  discusses  the  various  factors  systemati- 
cally, summing  them  up  to  obtain  the  total  effect;  in  the 
generator  the  proper  position  of  the  brushes  is  determined 
by  the  sum  of  the  influence  of  the  magnetic  armature  reac- 
tion and  the  influence  of  self-induction,  while  in  a  motor  it 
depends  on  their  difference;  in  a  motor,  therefore,  the  shift- 
ing of  the  brushes  is  less  than  that  in  a  generator  by  double 
the  effect  of  the  self-induction ;  as  the  weakening  of  the  mag- 
netic field  by  the  armature  increases  with  the  shifting  of  the 
brushes  nearly  proportional  to  the  angle,  it  follows  that  in 
the  generator  the  armature  current  weakens  the  field  more 
than  in  the  motor.  The  magnetic  field  due  to  the  Foucault 
currents  is  less  in  the  generator  than  in  the  motor  on  ac- 
count of  the  diminished  field,  and  has  the  opposite  effect 
on  the  useful  field;  in  the  generator  the  self-induction 
diminishes  the  E.  M.  F.,  while  in  the  motor  it  strengthens 
the  counter  E.  M.  F.  The  torque  on  the  armature  wires  in 
the  motor  is  larger  than  under  the  same  circumstances  in 
generators,  but  he  states  that  the  torque  at  the  pulley  need 
not  therefore  be  greater.  In  conclusion,  he  describes  a 
simple  test  by  means  of  which  the  values  of  these  factors 
can  be  determined  experimentally. 

Hollow  Magnets  for  Dynamos. — The  "Elek.  Zeit.."  Feb. 
8,  contains  another  article  of  the  interesting  series  by  Mr. 
Schultz.  Referring  to  the  statement  made  by  Prof.  Grotrian 
(see  Digest  Feb.  17,  under  "Magnetization  of  Solid  and 
Hollou'  Iron  Cylinders  ";  in  that  absU-act  the  word  "  higher  " 
near  the  end  should  read  "lighter")  that  for  weak  mag- 
netization only  the  outer  layers  of  the  iron  are  magnetized, 
Mr.  Schultz  describes  a  series  of  experiments  made  with  a 
dynamo  of  a  commercial  type,  in  which  the  magnetization 
curves  were  constructed  from  actual  measurements  while 
running,  and  in  which  the  fields  were  afterward  bored  out 
with  a  relatively  small  hole  and  then  with  a  large  one;  in 
each  case  he  found  that  the  curves  differ  by  precisely  the 
amount  that  calculation  would  give  in  connecting  for  the 
diminished  cross-section  of  the  iron,  even  for  very  low  mag- 
netization and  remanent  magnetism;  the  cross-section  was 
diminished  from  50  square  centimetres  to  28;  the  results  of 
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the  tests  are  giN  en.  These  do  not  agree  with  the  statement 
of  Prof.  Grotrian,  which  he  explains  by  the  fact  that  the 
length  of  the  magnets  as  compared  with  the  diameter  was 
vfry  great  in  these  experiments,  while  with  his  dynamo  the 
magnets  were,  as  usual,  very  short;  it  follows  from  this  that 
i^rof.  Grotrian's  results  do  not  apply  to  dynamos  as  usually 
constructed. 

Output  as  a  Function  of  Size.-  The  "Elek.  Zeit.,'  Feb.  i, 
contains  an  article  by  Mr.  Wiener  on  this  subject,  in  which 
more  data  and  less  formula  arc  given  than  in  his  article  in 
The  Klcctrical  \\'<.rl<l,  ,\<iv.  i8. 

Irre^ulnrities  in  the  Action  of  Dynamos.  — The  translation 
of  the  l-rench  serial,  mentioned  before  in  these  columns,  is 
continued  in  the  Lond.  "  Elec.  Rev.,"  Feb.  16. 

Construction  antt  Working  of  Electromotors. — An  ele- 
mentary paper  b)  .Mr.  Dykes  ij.  reprinted  in  the  Lond. 
"  like,  ling.,"  l*"eb.  16. 

ARC    AND    l.\('A.N'I»KSrKNT    J.IGHTS. 

Efficiency  0/  Different  Lights.  -  In  an  article  by  Mr. 
Henry  in  "  La  .Nature,"  l-"eb.  10,  chiefly  on  phosphorescent 
lights,  he  gives  the  following  efficiencies,  which  represent 
the  aniKUiits  (jf  the  encrg\  which  are  converted  into  light  as 
distingui>lie«l  from  heat:  Uil  lamp,  3  per  cent.;  ordinary 
gas  burner,  4  per  cent;  incandescent  electric  lights,  about  6 
per  cent.;  arc  lamps,  \2  per  cent.;  magnesium  liglit,  15  per 
cent.;  (jeissler  tube,  about  32  per  cent. 

.Automatic  Mercury  Pump. —  The  ''Elek.  .\\x/..,"  Feb.  i. 
gives  an  illustrated  description  of  an  improvement  of  Prof. 
.Veesens  vacuimi  pump,  mentioned  in  the  Digest  Nov,  18; 
the  improvement  consists  in  an  important  simplification 
which  obviates  the  necessity  of  any  connections. 

KLECTRIC  RAILWAYS. 
Hrilmann  Locomotive.  Aw  "L'Ind.  Klec"  Feb.  10,  .Mr. 
Ilospitalier  gives  a  full  and  detailed  descrii)tion  of  this  loco- 
motive, together  with  a  table  of  datii  and  dimensions,  and  a 
number  of  good  illustrations,  including  two  full-page  views 
of  the  finished  locomotive.  It  will  be  remembered  that  this 
locomotive  contains  a  steam  boiler,  a  steam  engine,  a 
dynamo  and  a  number  of  motors;  references  and  results  ol 
tests  have  been  given  in  the  Digest  May  6,  July  22,  Oct.  7, 
leb.  17;  the  main  object  is  to  obtain  softly  ruiming  move- 
ments and  an  entire  absence  of  alternating  nu»tion,  to  (•!)- 
lain  great  spee«lN  and  great  adherence;  it  has  passed  through 
various  stages  dmint;  the  past  four  years,  the  present  ar 
rangement  being  the  one  finally  adopted.  .\  descri|>tioii  b\ 
.Mr.  Keilmann  of  the  principles  is  quoted  at  some  length; 
the  electric  transmission  takes  the  part  not  onlv  of  a  true 
transmission  by  pulle>s.  but  also  of  one  in  which  it  is  pos- 
.sible  to  obtain  any  ratii>  between  the  diameters  of  successive 
pullc>s;  as  the  steam  engine  operates  im<ler  better  condi- 
tions than  those  of  ordinary  locomotives,  the  loss  due  to  the 
double  transformation  is  said  to  be  more  than  compensated, 
the  rfticiency  of  the  whole  combination  representing  a 
greater  economy  of  coal  for  the  same  work  done;  the  ad- 
herence is  .said  to  be  increased  very  greatly.  .\  detailed  «lc- 
scri|>tion  of  the  «li(Terent  parts  is  given:  the  cfTectivc  horse 
pow?r  at  the  axles  is  given  as  500;  the  whole  rests  on  two 
hogic  trucks,  each  having  four  axles;  the  steam  engine  is 
specially  constructeel  and  i>  (»f  the  compound  tandetn  tvpe: 
the  dynamo  generates  i.ooo  amperes  at  400  v(Mts.  which  is 
separately  excited  h\  a  small  jo-h.  p.  dynamo  and  engine, 
which,  at  the  same  time,  lights  the  train:  the  gearle.ss  motors 
are  of  the  two-o^il.  two-pole  type,  one  motor  being  mounted 
on  each  of  the  eight  axles;  each  motor  takes  125  amperes  at 
400  volts:  they  are  connected  directly  to  the  dynamo,  without 
any  resistances  in  circuit,  in  tu-o  groups  of  foiir  motors,  each 
ill  parallel;  each  tsvo  groups  can  he  coupled  in  series  or  in 
parallel,  and  their  excitation  can  be  varied ;  anv  of  the  motor* 
ran  he  cut  out  of  circuit  separateh-      B«  sides  the  restilts  of 


the  tests  already  published  in  these  columns,  it  is  stated  tliat 
at  a  velocity  of  33  miles  per  hour  and  on  an  up  grade  of  3 
feet  in  1,000  it  drew  90  tons,  consuming  1,000  amperes  at 
300  to  350  volts;  although  very  complete  measurements 
were  taken  during  the  recent  trials,  they  have  not  yet  been 
prepared  for  publication.  "  La  Nature,"  Feb.  17,  contains  a 
briefer  description,  including  almost  all  of  the  illustrations. 
.\ccording  to  "  La  Nature,"  Feb.  10,  in  a  recent  trial  of  this 
locomotive,  a  train  of  90  tons  was  drawn  at  a  rate  of  t^t^ 
miles  an  hour  up  a  grade  of  8  feet  to  tlie  thousand  and  at  a 
\elocity  of  48  miles  an  hour  up  a  grade  of  3  feet  to  tlie 
thousand;  it  considers  these  results  quite  favorable;  a  com- 
plete description  of  this  locomotive  is  promised  in  the  next 
issue  of  that  journal.  In  a  short  article  by  Mr.  Lea,  in  the 
Lond.  "  Elec.  Lng.,  I'eb.  16,  some  illustrations  are  given, 
as  also  a  profile  of  the  road  over  which  the  trial  was  made, 
the  length  of  which  is  about  16  miles.  He  states  that  Mr. 
Heilmann  claims,  and  quite  rightly,  that  his  method  en- 
ables high  speed  electric  traction  to  be  adopted  at  once  on 
any  line  witln.iut  interfering  with  the  present  conditions  or 
necessitating  changes  in  the  permanent  way,  or  requiring  the 
erection  of  generating  stations. 

Liverpool  Overhead  Railway. — According  to  the  Lond. 
■  Elec,"  Feb.  16,  during  the  past  six  months  passengers 
were  carried  at  the  rate  of  five  million  per  year;  the  gross 
earnings  for  six  months  were  about  Sc^2.oco  and  the  working 
expenses  about  $69,000.  A  report  of  a  recent  meeting  of 
the  stockholders  is  given  in  abstract  in  the  Lond.  "  Elec. 
Rev." 

Umierground  Electric  Railiuay  in  Budapest. — .\ccording 
to  the  "  Elek.  Zeit.,"  Feb.  8,  a  definite  propositi*)n  has  been 
made  to  construct  an  underground  railway  about  two  miles 
in  length;  it  is  not  to  be  tunnelled  like  the  City  and  South 
London  line,  but  is  to  be  run  directly  below  the  pavement; 
it  is  to  be  ventilated  throughout  with  electric  ventilators:  it 
is  to  be  completed  before  the  year  1896. 

Steam  J'ratmvay.  —  "La  Nature.  "  Feb.  10,  gives  a  well- 
illustrated  description  of  the  steam  tramway,  in  which  the 
.^eq)ollet  boiler  is  used.  (The  j)nnciple  of  this  unique  boiler 
is  that  the  water  is  heated  between  two  flat  surfaces  of  iron 
very  close  together  an<l  heated  over  a  fire;  it  is  inexplosivc 
an<l  instantaneous  in  action,  water  being  i)uniped  into  it  only 
at  the  moment  when  steam  is  rcfiuired.)' 

»'i:.NTItAL  STATIU.NS.  PLANTS.  SYSTEMS  AND  APPLIANCES. 

The  Question  0/  the  Best  Frequency. — In  a  well-written 
article  by  .Mr.  Kolben  in  the  "  Elek.  Zeit."  Feb.  8,  he  dis- 
cusses in  a  systematic  manner  the  various  different  influences 
of  different  fre<|uencies,  giving  in  each  case  simple  practical 
fornnilas  for  determining  the  intluences  of  different  fre- 
<|ncncies;  he  divides  the  subject  into  three  parts:  (i)  the  de- 
pen«lence  of  hysteresis  and  I'\)ucault  current  on  the  fre 
quency  and  the  resulting  effect  on  the  efficiency,  heating 
and  cost  of  constniction;  (2)  the  increase  of  the  resistance, 
the  self-induction  .ind  capacity  of  the  line  with  increasing 
freqtiency;  (3I  the  intluonce  of  the  fre(]uency  on  the  parallel 
conpling  of  generators  and  on  the  running  of  motors.  The 
results  can  be  indicated  only  briefly  here;  the  hy.steresis  loss 
increases  proportionatelx  with  the  frequency  and  with  the 
1.6  power  of  the  maximum  induction:  the  Foucault  losses 
increase  with  the  square  of  the  frequency  and  with  the  square 
of  the  induction :  a  series  of  curxes  are  given,  one  for  each  of 
the  frequencies  used  in  practice  from  40  to  140.  a  set  of 
cun  es  being  given  for  the  hysteresis  losses,  for  the  Foucault 
losses  and  for  the  sum  of  the  t^vo.  the  ordinates  being  in- 
duction and  the  abscissas  the  losses;  the  results  were  verified 
experimentally  hv  the  writer  bv  a  large  number  of  tests: 
a  similar  set  is  given  for  the  low  frequencies  occurring  in 
continuous  current  armatures.  From  one  of  these  he  de- 
H\irrs  the  indtiction  for  \-arious  frequencies  for  a  constant 
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loss  of  15  watts  per  cubic  decimetre;  from  the  formula  for 
calculating  the  cross-section  of  the  iron  he  shows  that  it 
diminishes  with  the  product  of  the  frequency  and  the  induc- 
tion density;  but  as  the  induction  need  not  diminish  in  the 
same  degree  as  the  frequenc)  increases,  an  increased  fre- 
quency results  either  in  a  reduction  of  weight  for  the  same 
watt  losses — that  is,  the  machines  are  cheaper — or  the  effi- 
ciency is  increased  with  the  frequency;  aside  from  this  tiie 
weight  of  copper  is  less,  owing  to  tlie  smaller  length  of  wire; 
for  small  macnines  and  transforniers  whose  surface  is  propoi- 
tionatel}'  great  a  high  frequenc)  is  allowable,  but  for  large 
units,  as  used  in  Europe,  an  increase  above  60  is  too  great 
and  is  not  raticnial,  as  nothing  is  gained  in  efficiency  and  little 
in  weight  and  cost.  Regardmg  the  second  division,  he  states 
that  these  considerations  are  tile  most  important  factors,  and 
he  divides  them  into  an  increase  of  resistance  in  large  sec- 
ondary circuits,  the  self-induction  and  tlie  capacity  of  the 
high  tension  lines;  regarding  the  first  of  these  he  gives  the 
formula  showing  that  the  resistance  increases  with  the  square 
of  the  frequency,  a  set  of  curves  being  given  for  different 
values,  showing  that  for  50  periods  and  for  diameters  of  less 
than  about  3-8  inch  this  factor  can  be  neglected;  but  with 
the  frequency  used  in  this  country  extensive  secondary  net- 
works are  for  this  reason  out  of  the  question,  as  the  increase 
is  quite  great;  stranded  cables  do  not  overcome  this;  either 
riat  cables  or  stranded  ones,  in  which  the  strands  are  alter- 
nately in  the  middle  and  on  the  outside,  could  be  used;  he 
discusses  the  effect  of  impedance,  giving  a  set  of  curves  taken 
from  those  of  Kennell}",  and  concludes  that  for  large  trans- 
missions to  long  distances  frequencies  of  over  60  are  not  to 
be  used,  but  in  underground  cables  self-induction  and  ca- 
pacity effects  may  neutralize  each  other  under  certain  con- 
ditions, for  which  he  gives  the  relation,  showing  that  in  in- 
stallation there  would  be  only  one  value  for  the  frequency ; 
regarding  the  capacity  of  overhead  lines,  he  states  that  the 
effect,  even  for  great  distances,  is  by  no  means  as  great  as  is 
often  stated;  the  higher  the  frequency  the  greater  this  effect; 
he  gives  a  formula  for  calculating  the  capacity  of  air  lines  and 
the  resulting  charging  ciUTeut,  which  he  finds  increases  pro- 
portionately witli  the  frequency;  for  underground  rubber 
cables  he  also  gives  a  formula,  showing  that  this  current  i^ 
relativeh'  great;  he  refers  to  sonie  tests  made  over  a  long 
distance  overhead  line  with  25,ock)  volts  and  a  frequency  of 
42,  showmg  a  close  agreement  between  calculation  and  ob- 
servation of  the  charging  current,  the  watt  loss  being  less 
than  I  per  cent.;  the  increase  in  the  transformation  ratio  of 
transformers  caused  by  the  capacity  of  the  line  (Ferranti 
effect)  is  due,  he  claims,  to  improper  construction  of  the 
transformers  and  can  be  made  inappreciable  by  a  proper  de- 
sign. Regarding  the  parallel  coupling  of  alternators,  he 
says  that  it  cannot  be  discussed  with  simple  theories,  as  it 
depends  on  a  great  many  factors,  but  experience  has  shown 
that  the  frequency  affects  this  but  little;  for  instance,  in  some 
installations  with  a  low  frequency  an  artificial  load  is  abso- 
lutely necessar\-,  while  in  others  v^ith  a  high  frequency  it  is 
not  required;  regarding  motors,  however,  a  high  frequence- 
increases  the  difficulty  in  design,  as  it  increases  the  number 
of  poles  for  given  speeds,  a  table  of  which  he  gives;  for 
lower  speeds  the  design  can  be  made  much  better;  for  a  fre- 
quency of  50,  for  instance,  the  number  of  poles  can  be  re- 
duced to  from  4  to  8  for  motors  of  i  to  50  h.  p.,  whereas 
with  a  frequency  of  130  the  number  of  poles  would  have  to 
be  from  10  to  20;  as  the  current  for  no  load  increases  directly 
with  the  number  of  poles  and  becomes  very  great  with  small 
motors,  this  factor  becomes  the  most  important  one  in  the 
designing  of  motors  for  high  frequency.  In  conclusion,  he 
states  that  with  the  exception  of  the  transmissions  of  very 
great  powers  to  unusually  great  distances,  a  frequency  be- 
tween 50  and  60  is  about  the  best. 
Lofif^  and  Short  Feeders  from,  the  Sanje  jPynarno,  ~-In  <\ 


description  of  the  central  station  in  Suhl  in  the  "Elek.  Anz.," 
I  cb.  8,  a  system  is  described  in  which  a  series  machine  for 
12  v(jlts  is  coupled  in  series  with  one  of  the  pair  of  feeders 
leading  t(^  a  distant  centre,  the  machine  being  coupled  to 
the  main  dynamo;  it  is  said  to  kee[)  the  voltage  at  the  dis- 
tant end  quite  constant. 

Regulations  for  Steamship  Lighting. — Mr.  Kennedy  be 
gins  a  series  of  articles  in  the  Lond.  "Elec.  Rev.,"  Feb.  16, 
in  which  he  suggests  rules  and  regulations  for  installations 
on  board  ship;  the  first  portion  is  only  introductory.  In 
the  same  issue  Mr.  Cline  suggests  a  few  rules. 

Fatal  Accident. — The  report  of  Major  Cardew  to  the 
l)(jard  of  Trade  regarding  the  death  of  a  horse  from  con- 
nection with  a  faulty  underground  main  is  given  in  the 
London  journals  of  Feb.  16. 

Steam  Turbine  Generator.  —  "Jnd.  and  Iron,  '  Feb.  16, 
gives  a  brief  description,  with  good  illustrations,  of  a  plant 
in  London  in  which  storage  batteries  are  used  in  connec- 
tion with  several  steam  turbine  dynamos;  the  illustrations 
include  a  complete  diagram  of  the  switchboard,  showing  the 
connections  for  charging  and  discharging  the  batteries. 

Double  Acting  Gas  Engines. — The  Lond.  "Elec.."Feb.  16 
publishes   some  correspondence  of   Mr.   Dowson  and   Mr. 
McMullen,  the  latter  being  in  favor  of  double  acting  en- 
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Double  Acting  vs.  Single  Acting  Engines. — The  Lond. 
"Elec.  Rev.,"  Feb.  16,  contains  a  long  communication  from 
the  Willans  &  Robinson  Company  in  favor  of  single  acting 
engines. 

Direct  vs.  Rope  Driving. — A  correspondent  to  the  Lond. 
■'Elec.  Rev.,"  Feb.  16,  writes  in  favor  of  rope  driving. 

Motive  Power  and  Gearing. — In  !Mr.  Carter's  serial  in  the 
London  "Elec,"  Feb.  16,  he  discusses  thermo-dynamic 
principles. 

Berlin. — I'he  Lond.  -'Elec. ,"  Feb.  16,  gives  briefly  an 
abstract  of  a  report  of  the  Berlin  stations  up  to  June,  1893. 
The  number  of  30-watt  lamps  rose  from  272,000  to  328,000 
and  the  output  from  45.9  to  53  million  ampere  hours;  besides 
what  was  consumed  at  the  stations  the  total  receipts  were 
nearly  $900,000,  representing  an  increase  of  8  1-2  per  cent,  in 
spite  of  the  reduction  in  the  price;  the  number  of  motors 
increased  from  121,  representing  500  h.  p.,  to  232,  rep- 
resenting 785  h.  p.,  or  nearly  60  per  cent. ;  the  coal  has  been 
reduced  23  per  cent.,  the  total  decrease  being  15.6  per  cent, 
per  indicated  h.  p.  hour;  the  system  of  regulating  clocks  from 
the  central  station,  described  some  time  ago  in  these  col- 
umns, is  now  working  satisfactorily:  the  net  earnings  were 
about  $272,000. 

London. — The  first  part  of  Major  (ieneral  Webber's  paper 
is  reprinted  in  the  Lond.  "Elec."  Feb.  16,  in  which  it  is 
also  discussed  editorially  at  some  length;  it  is  chiefly  01  local 
interest.  The  paper  is  continued  in  the  Lond.  "Elec  Eng.," 
and  begun  in  the  Lond.  "Elec  Rev.."  Feb.  16. 

The  Lond.  "Elec  Eng.."  Feb.  16.  reprints  the  reports  of 
several  London  stations,  giving  tabulated  data  of  the  ac- 
counts. vSeveral  similar  reports  are  given  more  briefly  in 
the  Lond.  "Elec.  Rev." 

Blackpool. — The  Lond.  '-Elec.  Eng.,"'  Feb.  16.  reprints  a 
paper  describing  this  installation,  in  which  2,000-volt  alter- 
nating currents  and  transformers  to  feed  separate  installa- 
tions or  groups  are  used,  together  with  high  tension  con- 
tinuous currents  for  public  arc  lighting. 

St.  Pancras. — The  paper  describing  this  station,  which 
was  the  first  that  was  owned  and  operated  by  municipality-, 
is  given  in  full  in  the  Lond.  "Elec  Eng. '"  and  in  abstract  in 
the  Lond.  "Elec."  Feb.  16. 

Huddersfield. — .\  description  of  this  station,  with  some 
good  illustrations,  is  given  in  London  "Lightning,"  F^b  t, 
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Burnl'y.-  An  illustrated  description  of  this  station  is 
'^\\cu  in  \j}\v\i)n  "Lightning,"  I'cb.  8. 

TELEGKAPHY.   TELEPHONY   AND   SIGNALS. 

Mileage  of  Suhmanne  Cables  o/  the  World. — A  corre- 
^I»on<ltnt  to  the  LaamI.  "Elec."  calls  attention  to  a  discrep- 
;in«y  of  nearly  lo.fxxi  miles  in  the  fignre  given  by  Mr. 
I'reece,  i^'hSJA,  and  that  given  in  the  ilritish  lilectrical  Di- 
rectory, which  is  148,.S8j  f<jr  the  end  of  1892. 

Xorway  T«'l</>hones. — The  Lond.  "Klec. ,"  Feb.  16,  pub- 
lishes a  note  from  the  rep<jrt  regarding  the  taking  over  of  the 
telephone  lines  by  the  state. 

ELECTRO-CHEMISTKY. 
J'lalinf^  Aluminium.—  \\\  a  paper  by  Dr.  Necsen,  reprinted 
in  the  "lilek.  Zeit.,"  Feb.  8,  he  describes  a  simple,  cheap  and 
\ery  satisfactory  method  discovered  by  himself  for  success- 
fnll\  plating  aluminium  with  any  other  metal;  it  is  based  on 
the  so-called  nascent  state  of  the  metal.  The  object,  after  be- 
ing cleaned  in  hot  nitric  acid,  is  dipped  into  a  not  to«»  concen- 
trate«l  .solution  of  pcjtassium  hydrate,  at  about  the  temperature 
of  a  warm  room,  until  the  evolution  of  gas  begins;  it  is  then 
removed  and  rinsed  in  water  but  not  dried,  and  while  there 
is  still  a  thin  layer  (»f  the  i)ot.'Lsh  adhering  to  it,  it  is  j)laced 
in  the  silver  or  other  bath;  this  process  cannot  be  used  for 
acid  baths,  and  is  therefore  not  applicable  to  ctjpper  sul- 
phate baths,  which  sh(»uld  be  replaced  by  one  that  is  not 
acid;  aluminium  of  different  makers  behaves  (piite  differently 
in  reganl  t<j  the  adhesion  of  the  metal,  but  in  any  case  it 
may  be  plated  by  first  amalgan-.ating  it,  which  is  done  as 
follows:  After  cleaning  it,  as  before,  dip  it  into  potassimn 
hydrate  until  gas  evolution  begins,  and  after  rinsing,  but 
not  drying,  it  is  dipped  into  a  dilute  solution  of  some  mer 
cury  .salt,  as  5  gnims  of  chloride  of  mercury  to  i.ooo  grams 
of  water;  the  black  deposit  formed  is  brushed  ofT  and  the 
process  may  then  be  rei)eated  and  the  article  plated  as  de- 
scribed above;  the  a<lherencc  is  saifl  to  be  perfect.  This  also 
solves  the  (piestion  of  soldering  aluminium,  which,  after 
plating,  can  be  sold'-red  with  soft  soKk-r  very  rca<lily.  Alu- 
mimum  may  also  be  plaleil  without  a  current  if  treated  as 
dcscribecl;  it  may  be  silver  plated  by  simply  dipping  into  a 
cyani<le  bath  after  tnating  as  described;  it  may  be  readily 
amalgamated  as  described  above;  this  also  is  an  exceedingly 
delicate  test  for  the  f>r(  sence  of  mercury:  the  ])rocess  is 
pafrnled  in  <iermany.  In  the  discussion  which  followed 
Dr.  ('••elm  stated  that  he  harl  <ibtained  good  results  in 
plating  ahuninium  in  a  solution  «»f  cop])er  chloride  in  al- 
cf»hol.  Mr.  Ihilmholz  mentiou<"<l.  but  did  not  describe, 
a  newl\-  discovere<l  process  of  titnnng  <m  galvanizing  alumin- 
itun  very  successfully;  tin-  turning  admits  of  its  being  bur- 
nished and  the  f)arts  cnn  be  .s<»ldere<l  or  plated  like  other 
metals. 

Silver  Plahnj^  '  Industry. — Thr  serial  in  "Ind.  and  Iron" 
is  continued  in  the  issue  i)f  Feb.  i^. 

Kici  Irnlysis  of  .\lk>ilinr  Siil/s.  Mi.  Noiirrison,  m  .111 
Academy  paper  abstracted  in  "Llnd.  I'lcc,  l"eb.  10,  cal- 
culates the  mininmm  Iv  M.  1'".  necossark*  for  the  elcctrolysi.s 
of  soluble  alkaline  salts  p.nd  gives  an  experimental  vcrifi- 
raiion;  for  chloride  of  so«liun«  it  is  2.02  volts.  a.ss»nning  that 
no  work  other  tliati  that  of  electrolysis  is  performed;  for  sul- 
phate of  sodium  he  obtaitis  J. 15  volts  and  for  nitrate  and 
chlorate  of  sodium  2.7  volts;  for  potassium  comp<»unds  the 
figures  are  the  same;  he  concludes  that  the  mininmm  E. 
M.  V.  of  an  alkaline  soluble  salt  is  constant  for  all  the  oxy- 
salts.  as  als»>  for  the  haloid  salts  derived  from  the  same  acid. 

Caustic  Sodit  and  CA/o/mc— According  to  the  Lond. 
"  Klec."  leb.  16.  the  company  at  Snodland  has  c<in- 
cluded  that  the  best  material  for  anodes  is  gas  retort  carb«Mi. 
the  terminals  for  which  are  made  of  Iea«1.  which,  however. 
(Iocs  not  dip  into  the  sohitiiin 

Klccfralvsis  of  Fused  S<ilif  — In  Mr.  Andreoli's   article    in 


"Ind.  and  Iron,"  F>b.  16,  he  continues  the  sunimar\'  of  the 
work  which  has  been  done  in  this  field. 

Phases  and  Conditions  0/  Chemical  Change. — The  "Phil. 
i\lag.,"  for  February  contains  a  long  article  by  Mr.  Veley,  a 
brief  abstract  of  which  is  given  in  the  London  "Elec,"  F"eb. 
16;  he  discusses  what  the  chemical  change  is  and  what  the 
cause  of  its  commencement  is;  he  does  not  favor  the  theory 
that  chemical  changes  are  due  to  electrolysis. 

Chemistry  and  Electricity. — An  editorial  on  this  subject 
in  the  Lond.  "Elec.  Rev.,"  Feb.  16,  calls  attention  to  the  im- 
portance of  chemistry  and  recommends  its  study  to  tlie  elec- 
trical student,  stating  that  a  thorough  knowledge  of  chem- 
istry will  be  of  the  utnicfst  value  to  the  electrician. 

Effect  0/  Polarization  Uj>un  Thin  Partitions. — The    Lond. 
Elec  Rev.,"  Feb.  16,  contains  an  editorial  on  tliis  subject. 

Striated  Deposits. — An  abstract  of  an  article  by  Mr,  Behn 
in  the  "Elek.  Zeit.,"  Feb.  8,  discusses  the  vertical  striations 
noticed  when  silver  and  other  metals  are  deposited  from  a 
bath;  he  believes  that  the  explanation  lies  in  the  differ- 
ent current  densities  due  to  changes  in  the  concentration; 
the  striations  are  shown  best  in  concentrated  nitrate  of  silver 
with  weak  currents  and  increased  temperature;  an  increased 
E.  M.  F.  has  no  effect. 

MISCELLANEOUS. 

(fzone. — In  hid.  and  Iron,"  Feb.  i^>,  Mr.  .\ndreoli 
criticises  ver\  unfavorably  the  statement  of  Mr.  Christmas 
(.see  Digest  Feb.  10).  He  claims  that  the  statements  are  inac- 
curate and  that  the  experiments  are  misleading  and  not 
conclusive;  he  quotes  from  a  report  by  I)r.  Ohlmueller  on 
"Influence  of  Ozone  on  Hacteria,"  published  in  the  proceed- 
ings of  the  Imperial  (jernian  Sanitan.-  Board,  in  which  it  is 
stated  that  anthrax,  typhus,  cholera  bacilli,  as  well  as  anthrax 
spores  are  destroyed  in  a  few  minutes  by  ozone  (but  with 
what  degree  of  dilution  is  not  stated);  he  also  refers  to  a 
successful  treatment  of  tuberculosis  by  ozone. 

English  Patent  Office. —  Ihe  Lond.  'Elec.  Rev.,"  Feb.  16, 
contains  a  humorous  article  by  "  Moonshine,"  intended  to 
ridicule  the  English  Patent  Office  system. 


\    itorajte    Battery    Competition. 


The  Electric  Storage  Battery  Company,  of  Philadelphia, 
offers  to  place  in  the  hands  of  Houston  &  Kennelly,  elec- 
trical experts,  a  chloride  accunnilator  for  competi- 
tive test  against  any  others  that  may  be  offered.  The  con- 
<litions  are  that  each  competitor  is  to  deposit  $500,  and  in 
every  case  in  which  the  chloride  accumulator  d<)es  not  pn)ve 
at  least  50  per  cent,  better  in  efliiciency,  capacity  and  dura 
bility  the  entire  dep«>sit  of  $i.coo  is  to  go  to  the  other  com- 
petitor, the  Electric  Storage  Piattery  Company  to  be  awarde<l 
that  amount  if  its  battery  shows  an  excess  of  50  per  cent, 
of  superiority  in  these  three  res|>ccts.  In  order  that  the  tests 
may  be  of  the  greatest  practical  value,  it  is  suggcsle<l  that  a 
small  cell  suitable  for  tractii»n  or  other  puq>oses,  weighing 
about  50  pomids.  an<l  a  larger  cell,  suitable  for  central  sta- 
tion w«)rk  and  weighing  from  500  to  i.cxx)  pounds,  be  en- 
tere<l.  although  the  challenger  offers  to  meet  the  weight  of 
any  element  entered. 

Messrs.   Ifoiiston  v*^-  Kennelly  have  agreed  to  make  the 
above  tests  on  the  following  conditions: 

1.  All  roKultP   to  !v»  piibiHhp'l.      2.      Each  contesitant  to  t>e  p«»r- 
nilttnd  to  have  on«>  r  0  pr«»pont  at  tli<»  firm's  l.iboratory 

itiirlnir  tho  te^tn.      3    !  •  Htant  to  Ije  pormttted,  through  his 

rppre!»ontfttlve.  to  wHliira\r  tiln  battery  at  any  time,  but  In  all 
such  ra**w  \\\f  tPstP  will  t>o  putill5h«><1  up  to  the  point  of  wltti- 
drawal.  and  ttie  depoult  wjll  t>o  forfeited  to  the  opponent.  4.  No 
tept^  will  t»e  coninicnce<l  \intn  after  the  battery  has  been  dla- 
eharired  100  timefi  at  a  rate  <  f  ^  of  an  ampere  per  pound  of  elec- 
tmde  aa  shipped.  R.  The  testa  to  be  of  three  kinds,  namely, 
efflolenry  tects.  capacity  tests  and  durability  tests.  6.  the  effl- 
olency  to  be  the  ratio  of  output  to  Intake,  and  to  be  meajiured  In 
watt  houi^  for  cner^-  capacity,  and  In  ampere  hours  for  current 
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Rtoragre  capacity.  The  battery  to  be  considered  as  discharged 
when  the  K.  M.  F.  per  cell,  on  opening  the  circuit,  falls  below  l.Vu 
volts.  The  criterion  of  full  charge  to  be  agreed  upon  in  writing 
before  the  tests  commence  in  each  case.  7.  The  current  capacity 
to  be  determined  in  ampere  hours'  output  from  the  point  of  full 
charge  to  K.  M.  F.  of  1.75  volts,  as  above,  and  to  be  rated  in  ca- 
pacity per  pound  weight  of  charged  cell  and  per  pound  weight 
of  dry  electrodes  as  shipped.  8.  The  above  tests  to  be  made  at 
varying  rates  of  discharge  per  pound  weight  of  dry  electrodes 
as  shipped,  in  order  to  determine  the  range  of  efficiency  and  ca- 
pacity at  varying  outputs.  In  deciding  the  relative  merits  of  two 
competing  cells  whose  efficiency  or  capacity  may  be  equal  at  dif- 
ferent rates  of  discharge,  the  award  will  be  given  to  the  cell  pos- 
sessing the  greater  efficiency  at  the  higher  rate  of  discharge  per 
pound  of  plate  weight  as  above.  9.  The  durability  tests  to  be 
made  on  the  completion  of  the  preceding  tests  and  to  be  under 
conditions  no  more  severe  than  those  required  for  traction  work. 
The  durability  will  be  measured  by  determining  the  number  of 
working  hours  of  charging  and  discharging  at  the  rate  of  2i/^  am- 
peres per  pound  of  dry  electrodes  as  shipped,  which  will  reduce 
the  storage  capacity  of  the  battery  in  ampere  hours  to  one-half  of 
its  first  valuation  at  that  output.  10.  The  award  will  be  made  on 
the  basis  of  the  sum  of  the  percentages  of  the  chloride  accumula- 
tor over  contesting  batteries  on  the  three  claims  of  efficiency,  ca- 
pacity and  durability.  The  mean  efficiency  of  energy  and  cur- 
rent and  the  capacity  in  ampere  hours  of  battery  and  electrodes 
being  selected  as  the  relative  competitive  efficiency  and  capacity 
in  each  case.  The  efficiency,  capacity  and  durability  of  the  con- 
testing cells  will  then  be  divided  into  the  corresponding  efficiency, 
capacity  and  durability  of  chloride  cell,  and  if  the  sum  of  the  three 
quotients  exceeds  three  and  one-half,  i.  e.,  350  per  cent,  minus  300 
per  cent.,  the  decision  will  be  given  in  favor  of  the  chloride  cell, 
but   not  otherwise. 


Electric  Heat  from  Isolated  Plants. 


The  use  of  electricity,  generated  by  isolated  plants  for 
electric  lighting,  may  be  extended  to  a  number  of  com- 
mercial processes,  which  are  employed  in  nearly  every  form 
of  industrial  work  in  connection  with  high  temperatures, 
and  we  are  indebted  to  the  Central  Electric  Heating  Com- 
pany, 26  Cortlandt  street.  New  York,  for  the  following  use- 
ful information  on  the  subject: 

The  well  equipped  manufactory  of  to-day  has  its  own  elec- 
tric lighting  plant;  the  investment  in  lighting  apparatus  is 
productive  capital  for  a  very  small  part  of  the  time — entirely 
idle  for  several  months  in  the  summer  and  productive  during 
the  winter  for  only  about  three  hours  per  day,  on  an  aver- 
age. In  such  cases  the  current  can  be  used  for  industrial 
purposes  and  the  cost  of  producing  the  energy  can  be  set 
down  as  not  materially  greater  than  the  number  of  pounds 
oi  coal  burned  to  secure  the  H.  P.  H.  For  instance,  if  three 
pounds  of  coal  are  burned  per  H.  P.  H.,  at  a  cost  of  $5  per 
ten,  the  rate  would  be  three-quarters  of  a  cent  per  H.  P.  H. 
All  coal  is  burned  under  the  boiler  in  the  boiler  room,  and 
the  dirt  and  the  discomfort  are  confined  there. 

In  all  fabric,  as  well  as  in  othei;  textile  industries,  the  use  of 
electricity  for  heating  sad  irons  and  similar  devices  offers  a 
means  for  securing  constant  working  apparatus,  together 
with  uniform  temperature;  and  the  temperature  to  which  the 
heated  surface  is  raised  may  be  predetermined,  so  that  little 
or  no  loss  may  occur  from  the  carelessness  of  the  employee 
in  scorching  goods. 

A  7-pound  electric  laundry  iron  requires  about  330  watts, 
so  that,  including  a  10  per  cent,  loss  in  transmission,  two 
irons  may  be  run  per  horse  power,  or  one  iron  may  be  run 
at  a  cost  of  only  about  three-eighths  of  a  cent  per  hour. 
Not  only  can  the  iron  be  successfully  operated  at  this  low 
cost,  but  the  employees'  time  be  made  more  productive. 
From  continuous  working  and  constant  temperature  of 
working  surface  the  work  is  uniform  in  quality  and  the  loss 
and  damage  from  overheated  irons  entirely  eliminated. 

The  mean  temperature  of  the  workroom  is  reduced,  there 
are  no  injurious  products  of  combustion,  the  shop  can  be 
kept  cleaner,  the  surface  of  the  iron  clean  and  brightly  pol- 
ished. For  factory  work,  no  more  desirable  distribution  of 
fuel  can  be  conceived  than  electricity  for  fuel  purposes,  es- 
pecially in  those  operations  where  the  heat  is  localized,  and 


in  nearly  every  process  where  high   temperatures  are   re- 
quired  localized  heat  is  wanted. 

In  the  equipment  of  rubber  goods  factories  or  brush  fac- 
tories, or  any  factories  where  with  present  methods  flame  i.s 
used,  electric  heaters  can  be  used  for  heating  the  pitch 
kettles,  glue  i>ots,  irons,  etc.,  so  that  no  flame  is  required  in 
any  part  of  the  factory.  In  a  brush  factory  e(|uipment  re- 
cently installed,  the  pitch  kettles  are  heated  by  heaters  im- 
mersed in  the  pitch.  Every  unit  of  heat  is  utilized,  and  the 
hottest  surface  brought  1-2  inch  from  working  surface  of 
pitch.  The  heating  mechanism  is  arranged  for  three  work- 
ing heats;  a  large  amount  of  heat  for  heating  the  pitch  from 
the  cold:  a  moderate  amount  of  heat  for  use  when  the  sur- 
face of  the  pitch  is  being  constantly  agitated ;  a  small  amount 
of  heat  for  maintaining  temperature  when  the  pitch  is  not 
being  used,  in  this  equipment  the  cost  of  the  horse  power 
hour  has  been  determined  as  c.9  cent;  each  kettle  uses  275 
watts  on  working  heat,  so  that  the  cost  per  hour  per  kettle 
is  about  one- third  of  a  cent.  There  is  absolute  safety  from 
fire,  and  from  the  underwriters'  standpoint  the  electrical 
distribution  of  energy  for  fuel  purposes  is  as  great  a  boon 
as  the  use  of  electricity  for  ligJiting  has  proved  to  be. 

In  the  manufacture  of  varnishes,  electricity  can  be  used 
diftused  over  a  constant  temperature  working  surface  to 
melt  the  gums;  and  here,  as  in  a  number  of  chemical  pro- 
cesses where  hydro-carbons  are  used,  the  melting  point  is 
so  near  that  of  heat  of  decomposition  of  some  of  the  con- 
stituents that  a  uniformly  diffused  heat  has  to  be  em- 
ployed, and  by  using  electricity  at  constant  potential  abso- 
lutely constant  working  temperatures  are  secured.  By  this 
means  cheaper  grade  materials  produce  as  good  results  as 
more  expensive  gums  heated  in  the  ordinar\-  way. 

In  hospitals  electrically  heated  apparatus  can  be  success- 
fully applied  to  many  processes:  for  heating  food,  etc.,  in 
the  various  wards,  vvarming  of  bandages,  beds,  etc.,  and  in 
the  laundries,  kitchens,  etc. 

On  steamships  the  dynamos  are  generally  run  during  the 
\vhole  da}-  to  light  the  hold,  engine  and  fire  room  and  other 
dark  places,  and  the  various  applications  for  heating  pur- 
poses are  made  at  the  cost  per  horse  power  hour  of  the  coal 
consumption. 

In  hotels  there  is  probably  the  widest  field  for  the  de- 
velopment of  the  isolated  plants  in  electric"  heat  engineer- 
ing. The  kitchen  of  the  average  hotel  contains  long,  red- 
JTot  ranges,  chaixoal  broilers  and  great  unwieldly  ovens. 
The  fuel  is  used  inefficiently  and  accompanied  by  dirt,  un- 
equal fires,  stifling,  radiant  heat,  etc.  By  burning  all  the 
fuel  under  tlie  boiler,  using  localized  electric  heat  in  ovens 
of  small  heat  capacity,  in  broilers  of  high  constant  working 
temperatures,  in  griddles,  grease  kettles,  etc.;  in  short,  for 
all  purposes  requiring  temperatures  over  that  of  live  steam. 
The  objectionable  elements  in  present  methods  are  elimi- 
nated, labor  saved  and  apparatus  introduced  that  renders 
the  employment  of  expensive  chefs  unnecessar}-. 

The  efficiency  of  fuel  in  hotel  work  will  be  greatly  in- 
creased when  the  concentrraed  heats  from  electricity  are 
used  for  the  high  temperatures,  live  steam  for  all  water  boil- 
ing processes  and  exhaust  steam  for  warming  purposes,  such 
as  steam  tables,  coffee  urns,  plate  warmers,  etc. 

In  isolated  plant  work  it  may  be  stated  generally  that  the 
cost  of  the  electrical  power  can  be  figured  at  the  cost  of 
coal  burned  to  secure  this  power;  that  for  concentrated  lieat 
the  energy  can  be  used  successfully  and  economically;  that 
for  fire  risk,  it  is  as  iiuportant  a  change  as  that  wrought 
by  electric  lighting  as  compared  with  other  methods  of 
illumination.  Electric  lighting  is  highly  localized  electric 
heating,  and  the  two  are  directly  comparable.  Properly  in- 
troduced and  used,  the  working  range  of  money  invested 
for  lighting  will  serve  a  number  of  useful  mechanical  pro- 
cer.ses  at  high  temperatures  and  small  heat  capacity. 
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Composite  (iraphite   and  Copper   \S'o\en    Wire  Brushes. 


Wc  illustrate  a  new  woven  wire  and  graphite  connniitator 
brush,   made   by  tlie   Kelknap   Motor   Company,   Portland, 


Wl. 


C0MPO81TK  WOVKX   WIUK  BRUSH. 

.Me.  I  hcse  brushes  contain  all  the  essential  <jualities  of 
both  copper  and  carlKiu,  and  avoid  sparking  at  the  com- 
inutiitor;  the  j^raphite  acts  as  a  lubricant,  and  tlu-  copper  as 
a  conductor.  It  is  a  well  l<no\Mi  fact  that  carlxjfi  (jffers  a 
very  hij^jh  resistance,  or  1,500  times  as  ^reat  as  that  of  cop- 
per, but  notwithstanding  this  it  is  used  very  exten.sively. 
I'.y  coutinual  experimenting  in  the  use  of  all  kinds  o.' 
brushes  in  connection  with  its  machines,  the  manufacturers 
found  nothing  equal  to  the  brush  they  are  now  making, 
which  is  being  adopted  by  street  railway,  electric  light  an<l 
power  stations  in  all  parts  of  the  country,  and  the  same 
favorable  report  is  received  from  them  all.  While  the  first 
cost  is  some  higher  than  plain  copper,  the  length  of  life  of 


creased  resistance  in  receiver,  with  the  resiolt  thai  it  affords  an 
intense  magnetic  field,  and  a  wide  diaphragm.  The  mass  of 
metal  employed  is  very  large,  giving  increased  magnetic 
•saturation  and  great  lasting  powers. 

The  generator  which  rings  the  signal  bell 
generates  a  current  that  strengthens  the  mag- 
nets of  the  instruments  so  that  with  every  call 
the  telephone  is  brought  up  to  the  point  of 
highest  magnetic  action. 
A  recent  test  was  made  Af  two  Western  telephcme  instru- 
ments between  Chicago  and  New  York,  and  proved  a  thor- 
ough success,  the  voice  being  perfectly  clear  and  distinct. 
Clearness  of  vocal  sound,  simplicity  of  adjustment  and 
economy  of  maintenance  are  the  points  of  merit  which  are 
dainicfl  for  the  instrument. 


A    New   riultipolar  Generator. 


The  latest  t>-pe  of  multijx'lar.  direct  current  generator 
which  the  .Mandard  ICIectric  Company  has  placed  on  the 
market  is  shown  in  the  accom])anying  illustration,  and  is 
certain  to  achieve  the  p<»pularity  which  the  other  types  of 
machines  manufactured  by  this  company  have  attained. 


IMPROM-I)    MAdNKTO   Tlil-UMIONi;. 


both  biush  au<l  conunutator  more  than  makes  up  the  ilif 
ference.  so  they  are  nujch  more  economical  than  an\  others. 
I  he  brush,  being  flexible,  gives  a  gornl  c«">ntact. 


Improved   Magneto  Telephone. 


We  give  an  illustrati<in  herewith  ol  a  new  an<l  impn»ved 

magneto  telepiione  jjow  being  mamUactured  by  the  Western 

IVIephonc  Construction  (^ompany.  of  Chicago.     The  tran- 

milters  are  wmmd  in  scries,  .md  the  receivers  in  multiple  arc 

This  gives  an  increased  potential  in  the  transmitter  and  de- 


NHW  ni  l:ii»()la«  (ir:\i:KATOk. 

The  machine  is  oi  a  solid  an<l  substantial  design,  with 
large  base,  insuring  rigitiity  an<l  freedom  from  vibration. 
The  field  ha-;  four  consequent  poles,  the  wrought  iron  cores 
being  bf>ltcd  between  soft  cast  ir«Mi  p<ile  pieces.  The  two 
horizontal  pole  pieces  have  t\\<i  lugs  each.  an<l  by  them  the 
(ield  magnet  frame  is  bolted  to  the  base,  a  zinc  distance  piece 
being  interi>oscd  at  each  side  to  prevent  magnetic  leakage 
to  the  bed  plate. 

The  journal  seats  are  bored  in  line  wHth  the  armature  bore, 
and  the  journal  "supports  being  turned  in  a  lithe  to  a  corre- 
sponding arc.  .ibsolute  alignment  of  the  shaft  with  centre 
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of  field  bore  is  assured.  The  journals  are  self-oiling,  two 
loose  rings  being  provided  for  carrying  the  oil  from  a  res- 
ervoir to  the  shaft.  I'he  journals  are  self-adjusting,  being  of 
the  universal  ball  bearing  type,  allowing  the  armature  shaft  to 
to  have  all  necessary  adjustment  at  all  times.  By  removing 
a  pedestal  at  either  side  of  the  machine  the  armature  can  be 
easily  and  quickly  taken  out  for  inspection  or  cleaning. 

The  armature  is  of  the  conventional  Gramme  ring  type," 
but  has  several  important  modifications  in  its  details,  secur- 
ing better  insulation  and  absolute  stability  of  the  armature 
conductors.  The  soft  iron  armature  rings  are  supported 
by  a  split  gun  metal  spider. 

The  mechanical  construction  of  the  commutator  is  such  as 
to  enable  any  intelligent  mechanic  to  renew  any  defective 
segments,  or  even  replace  the  entire  commutator  in  a  com- 
paratively short  time. 

A  neat  and  substantial  switchboard  of  slate  or  marble  is 
supported  over  the  two  upper  fields,  and  incidentally  quite 
an  ingenious  use  is  made  of  the  well-known  property  of  a 
magnet  to  repel  an  arc.  The  two  main  line  fuses  are  located 
almost  directly  over  the  ends  of  the  upper  fields,  and  the  re- 
sult is  that  in  case  a  fuse  is  blown  from  any  cause,  all  dan- 
gerous arcing  is  prevented,  owing  to  the  repelling  action  of 
the  pole  piece  underneath  the  switchboard. 

The  brush  holders  are  of  a  novel  and  neat  design,  short 
blocks  of  carbon  being  clamped  firmly  between  two  metal 
jaws,  thereby  giving  a  minimum  resistance  to  the  brush 
proper  and  securing  perfect  contact  with  the  commutator. 
In  the  125-h.  p.  machine  five  brushes,  each  i  3-4  inches 
wide,  are  used  on  each  brush  holder  stud,  the  current  allowed 
in  the  commutator  being  as  low  as  200  amperes  per  square 
inch.     The  two  sets  of  brushes  of  the  same  polapity  are  con- 


A   Combined   Electrolier  and    Fan. 

The  accompanying  illustration  shows  the  '"  Diehl  "  electro- 
lier fan,  combining  with  the  popular  "  Diehl  "  electric  ceil- 
ing fan  a  ligthing  fixture  as  well.  It  is  of  handsome  de- 
>ign  and  finish,  and  both  the  fan  and  lights  can  be  operated 
separately  or  together  at  will.  Diehl  6c  Co.,  385  Broadway, 
are  entering  the  coming  season  with  full  lines  of  other  fan 
devices,  and  with  increased  factor)-  facilities. 


A   New   Arc  Lamp    for  Incandescent  and    Railway     Circuits. 


That  arc  lamps  capable  of  being  satisfactorily  operated  on 
the  ordinary  incandescent  or  railway  circuits  are  a  necessity 
is  evidenced  by  the  extraordinary  demand  for  them,  which 
seems  to  have  arisen  in  a  surprisingly  short  space  of  time. 
They  have  been  especially  advantageous  for  use  in  the  light- 
ing of  interiors  of  large  halls,  stores,  etc.,  already  wired  for 
the  incandescent  light. 

The  General  Electric  Company  announces  a  new  arc  lamp 
for  incandescent  and  railway  constant  potential  circuits. 
This  lamp  is  known  as  the  Thomson  '93  arc  lamp,  and  is  the 
adaptation  of  a  principle  and  construction  patented  some 
years  ago  by  Prof.  Elihu  Thomson.     It  possesses  charac- 


COriBINED     EECTROLIER    AND    FAN. 

nected  together  by  two  double  connecting  bars,  no  cross 
connections  in  the  armature  itself  being  used. 

The  base  is  arranged  so  that  a  pawl  and  ratchet  may  be 
applied  to  either  end,  and  in  case  it  is  desired  to  reverse  the 
direction  of  rotation  of  the  armature,  no  change  in  the  con- 
nections is  required,  the  simple  reversing  of  the  brushes 
and  bringing  them  into  the  opposite  neutral  plane,  respect- 
ively, being  all  that  is  necessar}". 

The  Standard  Electric  Company  will  soon  have  a  com- 
plete line  of  these  machines  on  the  market  of  no,  220  or  500 
volts. 


CONSTANT     POTENTIAL     ARC     LAHPS. 

teristici^  of  excellence  not  found  in  any  other  lamp  hitherto 
brought  out  for  constant  potential  circuits,  the  most  strik- 
ing of  vthtch  are  the  following: 

The  lamp  is  constructed  of  but  very  few  pares:  it  has  no 
delicate  mechanism  with  its  attendant  constant  liability  to 
get  out  of  order,  and  the  parts  are  practically  interclrangeable 
in  all  the  lamps.  The  motion  of  the  carbon  rod  either  up  or 
down  is  entirely  free:  this  allows  of  a  rapid  and  accurate 
change  of  carbons,  and  the  usual  rough  handling  incident  to 
this  process  cannot  injure  the  mechanism.  In  the  ordinary 
type  of  lamps  the  motion  of  the  rod,  in  one  direction  at  least, 
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is  restricted  to  slow  speed,  even  with  the  apphcation  of  force. 
As  force  must  be  employed  in  order  that  the  trimmer  do  his 
work  rapidly,  the  Hfe  of  the  mechanism  in  the  ordinary 
lamp  is  necessarily  shortened. 

Die  Thomson  93  arc  lamp  is  a  geared  lamp,  but  has  none 
of  the  di.satlvanlages  of  either  the  clutch  or  clockwork  feed 
jiiechaiiism,  while  possessing  all  the  advantages  of  a  clulcii 
lam]>.  The  feeding  of  the  lamp  is  entirely  independent  of  the 
weight  of  the  carbon,  it  being  equally  regular  whether  with 
a  whole  carbon  or  one  partly  consumed.  The  lamp  bums 
a  very  steady  arc,  noticeably  free  from  noise,  and  instantly 
adjusts  itself  to  any  variation  of  potential.  The  principle 
of  the  feed  mechanism  is  that  of  the  rack  rod,  which  carries 
the  upper  carbon  holder.  Ihis  rod  is  of  rectangular  sec- 
tion; the  rack  meshes  into  the  teeth  of  a  pinion  on  an  arbor 
in  the  case.  This  arbor  also  carries  a  gear  uhich  engages 
with  the  second  pinion  on  the  controlling  arbor.  Any 
downward  movement  of  the  rack  rod  and  carlxjn  is  regulated 
by  a  jjawl  and  rachet  wheel  on  the  sec<.)nd  arbor.  The  pawl 
is  ccjntrolled  by  the  shunt  magnet  of  the  lamp,  and  the  de- 
sign is  such  as  to  permit  a  single  tooth  only  t«)  pass  at  one 
movement.  The  movements  can,  h<jwever,  follow  each 
other  so  rapidly  as  to  allow  a  jjractically  continuous  feed 
until  the  proper  length  of  arc  is  obtained.  The  series  mag- 
net in  the  lamp  acts  to  draw  and  maintain  the  arc. 

The  lamps  are  adjusted  for  nine  amperes  of  current  with 
a  45-volt  arc,  but  can  be  furnished  for  any  current  from  4 
amperes  Uf)ward  on  special  order.     .'Xs  with  any  arc  lamp. 


also  of  plain  design,  is  intended  for  indoor  use.  A  separate 
rheostat  is  here  necessary. 

The  long  lamp,  lor  use  on  500-volt  railway  circuits, 
designed  to  be  run  ten  in  series,  with  a  rheostat, 
nished  free  of  charge  with  each  set  of  ten  lamps  ordered. 
In  external  appearance  this  lamp  is  like  the  long  lamp  for 
incandescent  circuits,  but  tlie  resistance  in  the  chimney  is 
Teplaced  by  a  cut-out  thrown  into  circuit  when  the  carbons 
bum  out   or  the  arc  is  accidentally  e.xiinguished. 

The  ornamental  lamp  has  a  still  shorter  frame  than  tlie 
short,  plain  lamps,  and  the  globe  is  supported  from  the  top 
on  the  side  of  the  rods. 

The  f(.'cusing  lamp,  the  smallest  practical  arc  lamp  on 
the  market,  being  but  23  inches  long,  is  designed  for  indoor 
use  only.  The  globe  is  held  from  the  top,  as  in  the  short 
ornamental  lamps,  and  as  the  carbons  are  consumed  the  arc 
maintains  tlie  same  position  in  the  globe,  owing  to  the 
movement  of  the  carbon  rods. 


Direct-Connected    "Ideal"    Enj^ines. 


The  direct  connected  combination  of  engine  and  dynamo 
of  to-day  is  demonstrating,  by  an  increasing  number  of 
plants,  Its  practicability,  efficiency  and  siamd  princii)les.  We 
illustrate  hereunth  one  of  the  most  modern  of  these  dynamo 
engine  combinations  yet  produced.  This  comprises  a  multi- 
jiolar  dynamo  of  the  Waddcll-Entz  type,  driven  by  a  Harris- 
hurg    tandem    compr)imd    Ideal    self-oiling    engine.     The 
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the  best  results  can  be  obtained  b)  the  use  ol  first  (piality 
cored  carbons,  but  the  Thonuson  "y^  lamp  will  give  better 
results  with  ordinary  commercial  carlnni  than  any  other  arc 
lamp  at  present  before  the  public. 

.\t  present  four  varieties  of  this  lamp  have  been  designed 
l>\  the  (ieneral  l''lectric  Company,  and  arc  now  ready  for 
delivery;  that  for  the  alternating  current  is  nearly  com- 
pleted.    The  varieties  alluded  to  arc  as  follows: 

I  he  long  lamp  for  incandescent  circuits  is  of  plain  <lc- 
sign  and  intended  for  out-of-<loor  circuits,  to  be  used  tAvo  in 
series  on  iio-volt  lines.  The  neces<;ar)-  resistatice  is  placc<l 
in  the  chimney  and  external  rheostat  is  unnecessar).  Thi' 
total  letii^th  of  this  lamji  is  but  40  inches. 
The  short  lamp,  for  incandescent  circuits,  32  inches  long. 


<lynamo  is  So  k\\.  capacity,  and  the  eiij;nu  c\linders  10 
inches  and  17  inches  by  \2  inches  built  for  running,  in  this 
instance,  non-condensing.  The  speed  of  the  combination 
is  260  rcvoluti«ins  per  minute,  and  it  operates  under  a  pres- 
stire  of  115  to  125  pounds. 

The  Ideal  engine  has  several  stronj;  poiius  of  improve- 
ment, as  compared  with  what  has  heretofore  been  considered 
"  good  enough  "  practice.  The  .self-oiling  feature  is  shown 
to  be  a  highly  efficient  device,  all  the  hearing  surfaces  be- 
ing, by  its  use.  supplied  with  continuous  streams  of  oil.  by 
which  the  following  very  apparent  advantages  are  obtained: 
First,  perfect  circulation  of  oil  witlniut  the  care  and  atten- 
tion dependent  on  drop  fee<l  and  other  devices  for  oiling: 
•second,  important  bearing  surfaces  are  dust  proof;  third, 
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there  is  trecdoni  from  all  splashing  and  unsightly  dripping 
of  oil  on  the  floor  and  dynamos. 

In  direct  connected  work  it  is  extremely  important  that 
the  dynamo  should  be  kept  as  free  from  oil  as  possible,  for 
the  short  circuits  of  dynamos  are  most  frequently  traced  to 
the  throwing  or  conveying  of  oil  from  the  engine  to  the 
dynamo.  The  simplicity  and  heaviness  of  the  machine  is 
noticed,  and  the  method  of  support  under  the  cylinders  is 
well  designed. 

The  economy  of  this  combination  is  quite  remarkable, 
since  a  water  consumption  is  claimed  in  service  of  23 
pounds  per  horse  power  per  hour,  non-condensing. 

The  Ideal  engine  is  the  product  of  the  Harrisburg  foun- 
dry and  jMachine  Works,  of  Harrisburg'  Pa.,  and  was  or- 
dered and  installed  at  the  Bridgeport  Copper  Company  by 
its  representatives  for  New  York  and  Boston,  W.  K.  Flem- 
ing &  Co.,  203  Broadway,  New  York,  and  620  Atlantic 
avenue,  Boston. 


Improved  Door  Spring. 


Heretofore  springs  of  this  kind  have  been  very  inetlfective 

owing  to  the  imperfect  connection 
made  by  a  straight  pin  or  flat  contact, 
but  in  this  spring  this  is  overcome  by 
slitting  the  wire  and  bending  out  the 
ends,  as  shown  by  cut,  thereby  making 
a  taper,  rubbing  and  positive  contact. 
Owing  to  the  small  size,  this  spring 
can  also  be  used  on  inside  blinds,  etc. 
This  spring  is  made  by  Huebel  & 
Manger,  manufacturers  of  electrical 
goods,  286-2(90  Graham  street,  Brook- 
lyn, N.  Y.  The  work  and  material  is 
of   excellent   quality,   and  the   spring 

DOOR  SPRING.        will  undoubtedly  prove  popular. 


Steel   Bonding   Caps. 


The  accompanying  cut  shows  views  of  the  new  track  bond- 
ing device  recently  brought  out  by  the  Ohio  Brass  Com- 


TRACK    BONDING    DEVICE. 


pany,  of  Mansfield,  Ohio.  The  steel  ])onding  cap,  as  its 
name  signifies,  is  a  steel  cap,  which  fits  snugly  over  the  end 
of  the  bonding  wire  and  into  the  web  or  flange  of  the  rail. 
The  method  of  bonding  tracks  with  this  cap  is  as  follows: 


The  end  of  the  wire  is  passed  through  the  hole  in  the  rail, 
which  is  drilled  1-32  of  an  inch  smaller  than  the  outside 
diameter  of  the  cap.  The  cap  is  then  placed  on  the  bonding 
wire  and  entered  into  the  rail.  A  few  blows  from  a  hammer 
fasten  it  in  place.  The  crimp  extending  the  full  length  of  the 
cap  allows  the  shell  to  compress  firmly  over  the  wire  and 
into  the  rail,  making  a  perfect  air  and  moisture  proof  joint. 
It  can  be  used  equally  well  with  iron  and  copper  wires  of 
different  sizes.  The  facility  and  quickness  of  bonding  will 
no  doubt  bring  it  into  favor. 


Trimming    Press. 


We  illustrate  a  press  of  late  design  brought  out  by  the  E. 
W.  Bliss  Company,  Brooklyn,  N.  Y.,  intended  for  use  in 
the  forge  shop  where  hot  metal  is  to  be  trimmed.  It  was 
the  intention  of  the  designers  to  build  a  press  that  would 
meet  as  nearly  as  possible  all  the  requirements  for  which 
a  press  of  this  class  of  work  can  be  used.  The  press  is  fitted 
with  the  well  known  Bliss  clutch  and  a  patented  adjustment 
in  the  slide,  and  has  a  supplementar}'  slide  in  the  side  of  its 
frame  to  be  used  in  cutting  off  the  work  from  the  bar  after 
it  is  forged  and  trimmed.  This  is  considered  a  new  feature 
in  a  press  of  this  kind,  and  will  be  at  once  appreciated  by 
persons  using  such  machines.  The  construction  of  the 
machine  is  very  strong,  and  every  detail  has  been  carefully 
studied.  These  presses  are  built  in  several  sizes  and  are 
usually  made  with  fly  wheels,  as  forgings  are  usually  re- 
([uired  to  be  trimmed  vers-  quickly,  and  a  high  speed  ma- 
chine becomes  necessary.  This  cut  represents  a  press  with 
a  4-inch  stroke,  4-inch  adjustment  and  15  inches  from  bed  to 
end  of  sdile  when  up:  the  distance  between  uprights  is  22 


TRIMMING  PRESS. 

inches.  This  machine  caries  a  900-pound^  fly  wheel,  the  total 
weight  being  about  5. 500  pounds.  The  dimensions  can  be 
modified  to  suit  special  requirements,  if  it  is  necessary. 
These  presses  can  also  be  geared  for  cold  trimming. 
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financial  3ittcIIt0intct\ 

The  Efectrfcaf  Stock  Market. 


New  VoKit,  March  3,  1894. 
KLKCTRICAL  HTOC'KS  have  again  come  to  the  fore— Oeneral 
Klectric,   Western  Union,  Bell  Telephone  and  W'esllnghouae  serv- 
InK  to  add  not  a  little  to  the  activity  of  thla  week's  New  York  and 
HoMlon   marketM. 

GENERAL  ELKCTRIC  haa  scored  a  most  substantial  rise  this 
w«.-ek,   th<*  K*iln   \i»-iuK  3  points.      Insiders  have  bcm  open  In  their 
.-xpresHlons  of  bulllshneM-s,  and,   while  admitting  the  poor  charac- 
ter of  last   year's   huKlnesH,   have   made  most  chefrful   predicllons 
regarding  future    buxlness.      They    base   their  hopes  of  prosperity 
on  the  extent  to  which  the  business  of  the  General  Electric  Com- 
pany  has   lmpn.v«-d   of  late.      The   main   buying  of  the  stock  has 
been   for  lh<-  a<<'iunl   «»f  a  Broad   street  house  with   large  foreign 
connections.      Sf>me  time  ago  a  requ<-Ht  was  made  by   this   hou.se 
for  a  Blatem«'nl  of  the  company's  condition  and  prospects  for  the 
benefit  of  foreign  stockholders,  and  the  Information  furnished  was 
of  so   pl<-HslriK  a   nature   that   the   foreign    Investments   have  been 
largely  adde<l  to  (his  we.-k.      It  was  pointed  out  to  this  house  that 
the  company  is  practlcilly  out  of  debt,  th<'  only  oliljgatlon   beinp 
endorsements  on  Ht>out  $1,<MJO,000  of  customers'  notes  tllscounted  by 
the  company;  that  collections  have  Improved  Immensely,  and  that 
the  general  resoun-es  of  the  property  have  now  been  sc  mtioh  bet- 
tered  that  a  dividend   will   so..n   be  earned  on  the  preferred  stock. 
In  fael,  It  is  now  stated   that,   while  the  dividend  on  the  preferred 
will,  for  prudential  reasons,  be  postponed  at  the  coming  directors' 
meeting,    the   full    amount    will    be   paid    during   the    present   year, 
thus  paving  the  way   Tor  a   resumption   of  dividends  on   the  com- 
mon stock.     It   is   very  easy,  of  course,   to   ligure  in   this   way,   but 
less    than    >l.f»oo.iMK».      This    would    allow    the    payment    of   the    in- 
terest on    the  debenture   bonrls,   7  per  cent,   dividends  on   the  pre- 
ferred  stock,   as   well   as   the   accumulated   dividend  on   the  same, 
about  ll.'iO.fXKt,  and  leave  $6.")0.(km),  or  about  2  per  cent,  on  the  com- 
mon slock.     It  Is   \ery  easy,  of  course,   to  ilgure  In   this  way,  but 
the    stockholders    will    so<»n    have    to    face    the    appalling    showing 
that  the  coming  annual  report  will  make.      The  falling  off  In  busi- 
ness from  Feb.  1,  1S1>3,  to  Feb.  1,  1894.  has  been  tremendous;  where 
the    company    formerly    did    $lu,(iOO,f>00   of    manufar-turlng   business 
It  last  year  did  <inly  between  $7,»0ii.onf(  and  JS.OOO.OOO.    The  directors. 
It  Is  understood,  intend  to  present  a  direct  statement  of  what  has 
happened.      They  will  make  a  full  exhibit  of  the  losses,  scaling  oft 
assets,  writing  off  and  marking  down  of  accounts  during  the  past 
year.      rresldeni    Collin   ami    Director  Twoinbley   \inlte   in   denying 
that    there    will    be    a    delldt    of    several    millions,    and    that    some 
plan   will   be  <levlsed   to  reilu<-e   the  capital   stock  to  represent  the 
ilecreaue   In    assets.       It    Is    nevertheless    true    that    the   assets    be- 
hind the  stock  have  greatly  shrunken  In  value.     First  of  all,  over 
$r.',<MHt.(MM»  ,,f  the  best   treasury   securities  were  handed  over  to  the 
Street   Hallway  and  Illuniinaling  Securities  Trust  for  $4,250,000,  and 
tin?  assets  left  over  are  not   half  as  valuable  as  a  year  ago.     Thus 
Fort  Wayne  stock  was  llgured  In   the  last  annual  rei)ort  at  $12.r»ii 
a     share;     to-day     It     is     worth     about     |&     a     share.     And     other 
securities      have     sutTered      !n      llki-      manner.      It      will      be      In- 
teresting    to     read     how     the     directors     will     explain     the     fact 
that,  whereas  on   Fob.  1  last,  the  company  had  a  surplus  over  Im- 
mediate   liabilities    of    about    |2S,0(>0.00<i,    six    months    later    It    was 
practically    bankrupt,    and    at    present    Is    hardly    out    of    Its    dltll- 
cultles.      The  advent   of  the  annual   meetltjg  revives  the  repfirt   f>f 
a  change  In  nuinagenient.      (iossip  has  It  that  much  of  this  week's 
buying  was  for    Vanderbllt   account,   and   that   a  representative  of 
that    Inter.'St,    In    all    likelihood    .Mr     H     McK.    Twombley,    will    be 
I'resldent  C't)fT1n's  successor. 

WKSTKIIN  rNI(»\  rKI.KGRAPn.  as  was  anticipated  In  these 
'Miluinns  last  we«'k,  has  h.-en  put  up  »>>  Insiders.  It  Is  n«>w  under- 
stood that  at  the  direcio'-s'  meothiK  on  the  14th  Inst,  the  full  divi- 
dend will  be  d)>clnred.  KnowledKc  i.f  thH  has  caused  a  scramble 
antonK  shorts  t<\  cover,  ami  addi-d  in  ihls  has  been  good  buying 
for  Oould  Intei-.-sis.  Ft  Is  Ihotighi  that  the  <iuarterly  statement, 
soon  to  hv>  presented,  will  show  net  results  equal  to  nearly  Itfe 
per  cent,  upon  the  floo.O(Mt.O(Mi  capital  sti>ck.  How  much  faith  In- 
siders have  In  the  property  Is  denionsirate<1  by  the  following  re- 
marks of  Mr,  llussell  Sage:  "Tb--  property  Is  In  excelletii 
condition.  We  have  s|>ent  a  great  deal  of  money  on  It,  and  bxik 
for  better  returns  during  the  next  six  months  than  we  have  had  In 
the  past  six  months.  When  comparison  Is  made  with  the  spring 
statement.    It    will    l>e    fouml    that    notwltl'  .-    the   .1 

caused   by   the   panics,    the   nr-'wlh    -"f   the  Ims    n 

kept  pace  with  thi'  railing  >>ir  In  business.  In  other  words.  11,500.- 
•H)0  net  would  have  been  consldenil  monumental  a  ct>uple  of  years 
back.  Western  Union  Is  a  g<»«>d  property:  one  that  Is  not  likely  to 
decline  much,  but  will  be  sought  after  by  Investors.  wbi>  will  be 
Mnllsfied  to  buy  It  ami  hold  It  for  the  dividends  that  It  vIcM-* 
and  for  the  future  rtiirns  that  It   will  make." 

WKSTlNUHorSK   Fl.KrTKK'S  strength   Is   again    tl  ,t 

of  mtjch  favorable  comment.      It  has  been  due  to  the  bi  .<|. 

noss  prospects       .Tnnuary  net  earnings  alone  are  now  estimated  at 
between    1il25.0<W   an.l    »l.f.4».000        The    mrrep*    Oscat    ve.-,r   .>nds    with 


this  month,  and  the  annual  report  is  expected  to  show  a  net  in- 
come of  upwards  of  $1.^00,000.  or  about  20  per  cent,  on  the  stock. 
Negotiations  for  several  important  contracts  are  now  in  progress, 
with  every  indication  of  a  successful  outcome.  The  directors  de- 
clare this  week  a  quarterly  dividend  of  l^i  per  cent,  on  the  pre- 
ferred stock,   payable  April  2. 

BELL  TELEPHONE  stock  has  been  weaker.  The  legislative 
attacks  on  telephone  rates  in  New  York  and  Massachusetts,  to- 
gether with  the  now  published  fact  that  future  issues  of  stock 
will  probably  carry  no  subscription  rights,  have  served  to  depress 
the  price.  The  hearing  on  the  petition  for  an  increase  of  the  capital 
Block  has  been  postponed  until  the  7th  inst.  The  statement  of 
Instrument  output  shows  how  the  times  afteci  this  company. 
From  Dec.  21  to  Feb.  20  there  was  a  gross  output  of  9,733,  but 
13,24S  instruments  were  returned,  leaving  a  delicil  of  3,515.  This 
wjmpares  with  a  net  putput  in  the  preceding  year  of  4,S52,  a  falling 
off  of  S,367.  The  total  number  of  instruments  in  use  on  Feb.  20. 
1894,  however,  wa.s  larger  than  a  year  ago,  being  564,482,  against 
r..'.6,591,  a  gain  of  7.S91  Insirum.-nts. 

THE  UNITED  ELECTRIC  SECURITIES  COMPANY  Invites 
proposal.-!  for  the  sale  to  the  company  of  $120,00<J  of  its  collateral 
trust  5  per  cent,  bonds.  A  balance  sheet,  as  of  Feb.  1,  just  issued 
shows:  Assets— Stock,  $1,853,200;  bonds,  $290,750;  accounts  receiv- 
able, $58,4r.2;  notes  receivable,  $41,763;  total,  $2,244,166,  but  market 
valuf-  only  $1,000,000;  $6,627,000  underly  ttrst  mortgage  bonds  de- 
posited to  secure  collateral  trust  5s,  less  20  per  cent,  reserve, 
$5,301,600;  accrued  interest,  $98,265;  cash  on  hand,  $37,916;  total 
$6,437,781.  Liabilities— Capital  stock,  common,  $500,(.t00;  preferred, 
$1,000,000;  collateral  trust  6  per  cent,  bonds,  $4,884,000;  svirplus, 
$53,7!<1;  total,  $6,437,781.  The  company  recently  cut  down  its  cap- 
ital stock  from  $l,Ot»0,000,  of  which  the  General  Electric  had  over 
$800,000,  to  $r.iiit.(ifMi,  to  make  up  for  the  shrinkage  in  assets. 

ELECTRICAL     STOCKS. 

Par. 

Bru>.h   111.,   New    York 50 

0(;trolt   Electrlial    Works .»« 
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•  '             ••             '•             com J» 
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"          "          "          pret M 
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New  Incorporations. 


THK  SHA.MOKIN  AND  P.EAR  VALLEY  ELECTRIC  RAILWAY 
COMPANY,  Sunbury,  Pa.,  capital  stock  $100,000,  has  been  formed 
to  construct  and  operate  an  electric  railway.  E.  C.  Hamilton, 
O.  W.  Smith  and  W.  H.  Ker  are  Interested. 

THE  BASTRON  WATER  AND  LIGHT  COMPANY,  Bastron, 
Tex.,  capital  stock  $4(i.<Kto,  has  b«M-n  forme<l  to  furnish  the  public 
with  electrical  lights  and  water.  P.  O.  Elener.  T.  A.  Hasler  and 
Louis  Ellers,  itll  of  Buslroii,  are  the  prt>moters. 

THE  LARCHMONT  ELECTRIC  LlGl^T  COMPANY.  Larchmont. 
N.  Y.,  capital  stock  $1.">.000,  has  been  formed  to  furnish  electric 
light,  heal  and  power.  The  promoters  are  C  H.  Murray,  William 
Murray,  Larchmont  Manor,  and  F.  G.  Seuler,  New  Y'ork. 

THE  MEREDITH  ELKCTRIC  LIGHT  COMPANY.  Meredith, 
N.  H.,  capital  stock  $»i.(KKi,  has  ix-en  formed  to  furnish  electric 
light  and  power.  A.  W.  Ives,  Boston.  Mass.;  E.  C.  Mansfield.  G.  T. 
Sanborn,  A.  A.  Kl<»d'  nod  .1  S.  Wadleigh,  Meredith.  N.  H..  are 
the  promoters. 

THE  EAST  HUKFAIX)  ELKCTRIC  COMPANY,  BufTalo.  N.  Y.. 
capital  stock  $l,(NHt,  has  be<»n  formed  to  supply  light,  heat  and 
power.  J.  J.  Churchyard.  221  Summer  street;  Stephen  Churchyard. 
129  Mil  :    and  S.  A.  Simons.  fi4  Irving  Place.  BufTalo,  N.  Y.. 

are  In;  .     rties. 

IHE  R.  HAAS  ELECTRIC  AND  MANUFACTURING  COM- 
PANY. Si  M,  III  .  stock  $10,000,  has  been  formed  to 
manufacti  trio  ap;  -  atid  to  do  a  general  <^b-ctric  busi- 
ness. Rudolph  Haas.  K.  C  Haas  and  W.  L.  Bhicke  are  interested 
parties. 

THK  SUBURBAN  ELECTRIC  LIGHT  AND  POWER  COM- 
r^ANT.  <'hicago.  111.,  capital  stork  $15,000.  has  been  formed  to 
manufacture  and  sell  electricity  for  light,  heat  and  power.  A.  F. 
Dexter.  William  Philllps<%n  and  M.  Gorton  Carr  are  the  interested 
jiartles. 

THE   srvtinoR    LIGHT.    HEAT    AND    P(  (WER    COMPANY, 
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Chicago,  111.,  capital  stock  $50,000,  has  been  formed  to  supply  light, 
heat  and  power,  etc.  F.  L.  Gouldlng,  L.  J.  Mosness  and  A.  F. 
Wright  are  the  promoters. 

THE  NBWBURGH  ELECTRIC  RAILWAY  COMPANY,  New- 
burgh,  N.  Y.,  capital  stock  .$1.^0,000,  has  been  formed  to  operate 
an  electric  railroad.  H.  C.  Norton,  B.  B.  Odell,  Jr.,  and  William 
D.  Dickey,  Newburgh,  N.  Y.,  are  the  organizers. 

THE  EASTERN  ELECTRIC  LIGHT,  HEAT  AND  POWER 
COMPANY,  Southampton,  N.  Y.,  capital  stock  $15,000,  has  been 
formed  to  supply  light,  heat  and  power.  J.  H.  Adams,  41  West 
27th  street,  and  R.  B.  Roosevelt,  Jr.,  26  West  52d  street,  New  York, 
and  F.  S.  Tainter,  Southampton,  N.  Y.,  are  the  promoters. 

THE  NORTH  SIDE  ELECTRIC  STREET  RAILWAY  COM- 
PANY, Chicago,  III.,  capital  stock  $500,000,  has  been  formed  to  con- 
.«truct  and  maintain  a  system  of  street  lailways  in  Chicago.  F.  W. 
McNallu,  William  Kilpatrick  and  August  Rieke  are  the  interested 
parties. 

THE  BEAVER  MEADOW,  TRESCKOW  AND  x\EW  BOSTON 
RAILROAD  COMPANY,  Hazleton,  Pa.,  capital  stock  $200,000,  has 
been  formed  to  construct  and  operate  an  electric  railway.  A.  S. 
Van  Wickle,  A.  M.  Eby  and  C.  J.  Kirschner  are  the  interested 
parties. 

THE  NORTHWEST  FIXTURE  COMPANY,  Seattle,  Wash., 
capital  stock  $12,000,  has  been  formed  to  manufacture  and  sell  elec- 
trical apparatus  and  do  a  general  merchandise  business,  etc.  A.  L. 
Kasson,  J.  G.  Hawkins,  C.  Swawburg,  N.  W.  Huggins  and  A.  1. 
Stretcher  are  the  promoters. 

THE  ELECTRIC  POWER  AND  MACHINERY  COMPANY, 
Jersey  City,  N.  J.,  capital  stock  $100,000,  has  been  formed  to  manu- 
facture and  sell,  etc.,  machinery  pertaining  to  the  utilization  of 
electricity.     The   promoters   are  F.    Mansfield,   Jersey   City,    N.   J.; 

C.  P.  Breese  and  J.  L.  Ludwig,  New  York. 

THE  ATCHISON  TELEPHONE  AND  ELECTRIC  LIGHT  COM- 
PANY, Atchison,  Kan.,  capital  stock  $50,000,  has  been  formed  to 
construct  and  maintain  a  telephone  line  and  to  erect  an  electric 
light  plant.  B.  P.  Waggonei",  W.  P.  Waggoner,  David  Kelso  and 
Ellsworth  Ingall,  all  of  Atchison,  are  the  incorporators. 

THE  ELECTRIC  INSPECTION  AND  REPAIR  COMPANY,  New 
York,  capital  stock  $15,000,  has  been  formed  to  manufacture  and 
construct,  inspect  and  repair  electrical  apparatus.  L.  H.  Starke, 
210  East  113th  street;  J.  J.  McConnell,  47  Broome  street,  and  F.  C. 
Cannon,  848  Broadway,  New  York,  are  the  incorporators. 

THE  SOUTH  CALIFORNIA  PRINTING  TELEGRAPH  COM- 
PANY, Los  Angeles,  Cal.,  capital  stock  $1,000,000,  has  been  organ- 
ized to  build  and  operate  telegraph  lines,  make,  transmit  and  deal 
in  electricity  for  light,  heat  and  power.  F.  P.  Flint,  H.  Lindley, 
J.  J.  Muir,  W.  F.  Parker  and  J.  C.  Kays,  Los  Angeles,  are  inter- 
ested. 

THE  ELECTRIC  ILLUMINATING  AND  POWER  COMPANY 
OF  LONG  ISLAND  CITY,  Long  Island  City,  N.  Y.,  capital  stock 
$50,000,  has  been  organized  to  supply  light,  heat  and  power.  E.  A. 
Maher,  212  Lenox  avenue.  New  York;  C.  Meyer,  Maspeth,  L.  I.,  and 

D.  H.  Valentine,  16  Court  street,  Brooklyn,  N.  Y.,  are  the  organ- 
izers. 

THE  ELECTRICAL  MANUFACTURING  COMPANY  OF 
AMERICA,  Red  Bank,  N.  J.,  capital  stock  $300,000,  has  been 
formed  to  manufacture  and  construct  electrical  and  mechanical 
apparatus  of  any  description.  W.  J.  Keys,  Somerville,  N.  J. ; 
W.  L.  Corliss,  T.  Davis,  J.  F.  Bray,  Red  Bank,  N.  J.,  and  U.  T. 
Fackenthall,  Brooklyn,  N.  Y.,  are  interested  parties. 


^pectHl  ®i?rr^0pcnd^nce. 
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Office  of  Thc  Electkical  World,         1 
41  Park  Row  Ne.v  Yokk,  March  2,  1894.) 

THE  MASON  ELECTRIC  COMPANY  is  now  moving  from  1,391 
Fulton  street,  Brooklyn,  to  10  and  12  Fifth  avenue,  Brooklyn,  where 
it  will  occupy  larger  quarters. 

FREDERICK  PEARCE,  of  76  John  street,  is  compiling  a  new 
catalogue,  which  will  soon  be  published.  It  will  contain  a  full 
list  of  all  electrical  specialties,  with  prices  and  illustrations.  It  is 
expected  that  the  catalogue  will  be  ready  by  March  15. 

BROOKLYN,  N.  Y.— The  department  of  police  and  excise  in 
the  Municipal  Building,  Brooklyn,  calls  for  sealed  proposals,  to  be 
received  to  March  13,  at  noon,  for  furnishing  materials  and  sup- 
plies for  the  telegraph  department,  as  per  details,  to  be  had  of 
Leonard  R.  Wells,  commissioner  of  police  and  excise. 

MR.  J.  E.  HAM,  general  sales  agent  for  Kerite  wires  and  cables, 
203  Broadway,  New  York,  reports  that  the  300  miles  of  Kerite 
cable  constructed  for  the  New  York  Central  and  Hudson  River 
Railroad  Company  for  signal  service  between  Albany  and  Buffalo 
has  been  in  service  continuously  and  without  interruption  through- 
out the  severe  winter.  Train  dispatches  and  signal  tower  service 
during  the  recent  storms  were  in  no  manner  interrupted 


MR.  U.  T.  FACKENTHALL,  who  severed  his  connection  with 
the  Electrical,  Mechanical,  Engineering  and  Trading  Company,  of 
New  York,  last  January,  has  now  formed  the  Electrical  Manu- 
facturing Company  of  America,  and  opened  offices  in  the  Have- 
meyer  Building,  26  Cortlandt  street.  New  York.  The  factory  is  at 
Red  Bank,  N.  J.  The  company  proposes  manufacturing  tele- 
phones, magneto  bells,  blasting  machines,  fire  alarm  apparatus, 
automatic  machines  and  sterilizing  apparatus.  W.  J.  Keyes  is  the 
president,  Eugene  Fackenthall,  vice  president  and  general  mana- 
ger; Joseph  F.  Bray,  secretary,  and  Thomas  Davis,  Jr.,  treasurer. 

MR.  WILLIAM  B.  VANSIZE,  the  patent  attorney  and  electrical 
patent  expert,  has  now  established  independent  offices  for  the 
practice  of  his  profession  at  44  Broad  street.  New  York  City.  Mr. 
Vansize  has  been  engaged  in  electrical  work  since  1868,  and  has 
literally  "  grown  up "  with  its  various  branches.  He  was  ad- 
n  itted  to  the  bar  in  1879,  and  has  since  been  continuously  and  ex- 
clusively employed  by  the  gi-eat  corporations  successively  or- 
ganized to  develop  the  telegraph,  the  telephone,  the  storage  bat- 
tery, electric  light,  power,  and  the  electric  railway,  thus  being  act- 
ive in  securing  many  valuaVjle  patents  and  determining  many 
contested  patent  questions.  Now  that  his  extensive  experience 
is  at  more  general  disposal  his  clientage  will  greatly  increase. 

THE  COMMERCIAL  CABLE  COMPANY  some  time  ago  con- 
tracted for  a  new  ocean  cable  with  Siemens  &  Brothers,  of  London. 
It  is  understood  that  the  contract  for  the  wire,  amounting  to  1,500 
tons,  was  distributed  between  three  manufacturers,  one  in  Eng- 
land, one  in  Germany,  and  the  other  to  John  A.  Roebllng's  Sons' 
Company,  Trenton,  N.  J.  Probably  the  most  Interesting  fact  in 
connection  with  the  transaction  is  that  the  copper  rods  for  draw- 
ing the  wire  for  the  English  part  of  the  contract  are  to  be  made 
by  the  John  A.  Roebling's  Sons'  Company,  the  latter,  therefore, 
making  one-third  of  the  ertire  copper  wire  required.  This  com- 
pany has  practically  completed  its  shipment  of  wire.  The  lot, 
taken  as  a  whole,  is  probably  the  best  lot  of  wire  ever  produced. 
None  was  passed  at  less  than  99  per  cent,  of  Dr.  Matthiessen's 
standard.  The  average  of  all  tests  was  99.4  per  cent.  Only  104 
pieces  of  wire  were  thrown  out,  and,  with  one  exception,  they  were 
above  98  per  cent.,  while  the  aggregate  of  all  the  wire  actually 
shipped  was  99.873  per  cent. 


New  England  Notes. 


Branch  Office  of  the  ELEcrRic\L  Woruj,  1 

Kuoiii  91,  Hathawav  Building,  620  Atlantic  Ave.,     J 

Boston,  Mass.,  March  3, 1894.        ) 

MAYOR  MATTHEWS  has  vetoed  the  order  passed  by  the  alder- 
men of  Boston  requiring  the  consent  of  the  board  to  all  street 
openings  for  laying  and  repairing  electric  wires  and  conduits  in 
the  city.     He  thinks  such  power  should  remain  with  the  executive. 

THE  W.  S.  HILL  ELECTRIC  COMPANY,  of  Boston,  came  verj- 
near  being  burned  out  this  week,  or  in  any  event  sustaining  serious 
loss  and  inconvenience  to  its  rapidly  growing  business.  Fire 
broke  out  early  last  Monday  morning  in  one  of  their  stock  rooms, 
containing  mostly  files  of  documents  and  office  stationery  sup- 
plies, but  before  gaining  muclj  headway  it  was  fortunately  dis- 
covered. 

THE  COLUMBIA  ELECTRIC  COMPANY,  of  Worcester,  recently 
did  some  very  quick  work  in  the  wiring  of  the  exhibition  booths 
and  installation  of  incandescent  lamps  in  connection  with  the 
Food  and  Health  Exposition,  now  in  progress  in  that  city.  It 
accepted  the  contrac  on  a  Saturday  and  completed  the  installation 
by  Monday  morning  at  the  opening  of  the  exposition,  and  a  very 
pretty  installation  it  is.  The  company  occupies  an  exhibit  booth, 
and  its  display  of  electrical  apparatus  and  supplies  all  of  which 
are  tastefully  ornamented  with  an  assortment  of  colored  lamps 
and  shades,  attracts  universal  attention. 

LINTON  &  SOUTHWICK,  of  Worcester,  Mass.,  report  business 
as  unusually  good  with  them  in  their  particular  line  of  electrical 
work.  During  the  past  year  they  have  more  than  trebled  their 
capacity,  and  have  introduced  several  new  features  in  the  line  of 
switches,  of  which  they  make  a  specialty.  Both  of  these  gentle- 
men possess  valuable  practical  knowledge  Incident  to  central  sta- 
tion requirements,  are  energetic  and  pushing,  and  those  who  know 
them  well  predict  for  them  continued  excellent  business  and  a 
prosperous  future.  They  claim  for  their  switches  that  they  ar» 
the  best,  cheapest,  reliable  and  quick,  qualities  readily  appreciated 
by  electric  light  and  railway  plants.  Certainly  they  are  kept  busy 
manufacturing  them. 

THE  PETTINGILL-ANDREWS  COMPANY,  of  Boston,  has 
decided  to  enter  the  electric  railway  field  more  activelj ,  and  to 
that  end  has  engaged  the  valuable  services  of  Mr.  Frank  S. 
Cicott  as  manager  of  its  railway  department,  who.  as  an  electrical 
engineer,  enjoys  an  enviable  reputation.  Mr.  Cicott  was  formerly 
the  Pacific  Coast  agent  (resident)  at  San  Francisco  for  Holmes, 
Booth  &  Haydens,  from  1882  to  1889,  leaving  this  firm  to  accept  the 
management  of  the  railway  department  of  the  Electric  Merchan- 
dise Company,  of  Chicago,  III.  In  1891  he  originated  and  started  a 
tramway  and  railway  paper  in  London,  England,  called  the  "Rail- 
way World,"  and  still  continues  as  a  share  owner  and  director  in 
the  board  of  the  English  publishing  oompanv 
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TIM-:  WALLACE  PJLKCTKIC  COMPANY,  of  104  Michigan  ave- 
tiu<.-,  haH  K«frur«-d  Beveral  valuable  agencies,  and  Ik  now  busy  with 
a  n.w  catalogue,  which  promlHes  to  be  very  hand»jme.  It  an- 
nounceH  that  ItH  purpose  l«  to  conduct  a  business  In  electrical 
goods  as  ni;itiufa«tun  r.s  and  manufacturers*  agents,  and  not  as 
gen»*ral  electrical  supply  dealers. 

THK  CKNTRAL  P:LKCTHIC  COMPANY'S  metal  sheathed  bush- 
ing, n-cently  put  on  the  market,  conforming  with  the  under- 
\vrli«-rs*  requlremcnt.s,  has  come  Into  Inim.-dlate  popularity,  and  in 
.•xplanatlon  of  the  r.-ason  the  Central  Klectrlc  Company  says  that 
there  Is  no  other  article  of  a  similar  nature  ofr.'n-«l  to  the  trade. 
It  Is  conrtdently  expecf-d  tha't  this  bushing  will  lak.-  the  place  .jf 
glass,  porcelain  and   vulcanized  rubber. 

THK  KLKCTHK"  AI'PLIANCK  COMPANV  i.s  pK-asid  to  an- 
ni.unce  to  Its  friends  and  the  trad.^  in  general  that  it  is  now  pre- 
pared to  supply  original  "  Packard "  lamps.  This  lamp  will  be 
remembered  as  a  leading  Incandescent  lamp  for  a  great  many 
years  <lwrlng  the  .-arly  days  of  lncan<lescent  lighting.  Patent  liti- 
gation compelled  the  factory  to  suspend  work  for  a  time,  very 
much  to  the  regret  of  all  stitti..i>  m.hikil'.i  s  who  believe  In  using  a 
high  grade  article. 

MU.  M.  M.  HAYDKN.  wli..  .UiiiiiK  ili<-  past  seven  year^!  iias 
been  connected  with,  and  of  late  years  acting  in  the  capacity  of 
president  and  manager  of  the  Law  Battery  Company.  New  York, 
has  resigned  his  position  as  such,  and  will  take  charge  of  the 
Hayden-Mooker  Manufacturing  Company  at  St.  Louis.  Mo.  This 
company,  a  new  one,  puipo.ses  to  manufacture  and  supply  the 
trade  with  whatever  they  may  retiulre  in  the  galvanic  cell  line,  in- 
cluding the  manufacture  of  glass  jars,  bushings,  covers  and  zincs, 
something  not  done  at  i)resent  by  any  of  the  companies  who  are 
«»xplolllng  cells.  Mr.  Hayden  Is  known  throughout  the  electrical 
fraternity  as  a  consclenll<.us  worker.  The  address  of  the  Hay- 
den-Rooker  .Manufacturing,'  Corni)any  is  2.110  De  Kalb  street.  St. 
Louis. 

THK  JI:NN1:Y  KLKCTHIC  MoTOU  company  reports  througii 
Its  NVcHlern  olllce  the  following  sales  for  the  past  two  weeks:  Two 
:{0-kw.,  IKt-volt  <lynainos  for  Chicago;  :.'  40-kw.,  llO-volt  dynamos, 
same  destination;  2  6it-kw.,  .">00-volt  generators,  Chicago;  Z  30-kw., 
llO-volt  dynamos  for  Washington,  D.  C;  2  12-h.  p..  llO-volt  motors, 
same;  1  2.''.-h.  i>..  11<i-volt  motor,  for  Michigan;  1  20-h.  p.,  110-voli 
Mjotor.  San  Francisco;  1  ;{0-kw.,  110-volt  dynamo,  Missouri;  1 
.'!0-kw..  llO-volt  dynamo,  Kentucky,  and  1  .'>0-h.  p..  .'."to-volt  motor  for 
ltoch«-ster,  N.  Y.  The  business  of  this  enti-rprlsing  h<»u.'<e  in  other 
sections  of  the  country  Is  equally  good,  but  their  Chicago  mana- 
ger. Mr.  A.  H.  Cioode,  has  a  way  of  securing  orders  that  Is  Inter- 
esting. 

KISHKK  &  PnltTKK  Is  the  name  of  another  firm  now  attract- 
ing attention  In  Western  electrical  circles.  With  offices  at  1.02.'! 
.Monadn<Mk  MIock.  Chicago,  they  will  hereafter  carry  on  a  contract- 
ing engineering  business  In  the  lUnyif  complete  e(|ulpment  of  steam 
plants,  giving  special  atti-ntion  to  large  work.  They  have  been  made 
Western  representatives  of  the  Providence  Steam  Engine  Com- 
pany, sole  builders  of  he  "Improved  Cireen  engine,"  and  of  the 
,Mtoona  Manufacturing  Company,  builders  nf  ih<-  "  H.  .\.  Cireen 
engine."  Hiitwlllng  engines  of  the  highest  grade,  of  both  slow  and 
high  Sliced  types,  they  are  prepared  to  meet  any  demand  for  llrst- 
class  work  In  this  direct!. m.  They  are  making  arrangements  with 
other  lOastern  manufuctureis  as  agents,  und  expect  to  be  reiidy  in 
other  Ibn'S  to  tak<'  ailv.-intiige  of  the  Incondng  tide  of  business,  of 
which  they  already  see  Indications.  Mr.  H,  V.  J.  Porter,  who  was 
llrst  assistant  mechanical  engineer  at  the  late  Exposition  during 
the  period  of  construction,  and  Bfterwnrd  assistant  chief  of  the 
MiMchlneiy  depiirtmeiit,  will  bring  Into  the  llrm  a  great  deal  of 
prnctlcal  lnformfitl"n.  us  well  as  ti  most  thorough  knowledge  of 
steam  engineering.  .Mr.  .Mberl  l-'islitr,  the  other  member,  has  had 
H  wide  experience  In  the  handling  of  steam  engines,  having  at  dif- 
ferent times  represented  In  Chicago  the  "  Ball."  "  Watertown  " 
and  "dreen"  engines. 


^Unuo  of  the  lUcdj. 


Electric  LijiJit  »'»nd  Power. 


FLANAGAN,  ILL.— A  committee  has  been  appointed  to  investi- 
gate the  coat  of  electric  lights. 

NORWICH,   CONN.— Solomon    Lucas,    of   Norwich,    is   interested 
in  the  proposed  electric  road  to  Westerly. 

GAINESVILLE,  TEX.— Bids  have  been  called  for  the  construc- 
tion of  the  new  electric  light  company's  plant. 

LEAVENWORTH.  KAN.— The  citizens  will  vote  in  April  in  the 
matter  of  issuing  $30,(KK»  In  bonds  for  an  electric  lighting  plant. 

NEWTON,  N.  J.— The  matter  of  waterworks  and  electric  lights 
for  Newton  will  come  up  at  the  town  meeting  on  March  13. 

PITTSBURGH,  PA.— The  Allegheny  County  Electric  Light  Com- 
pany proposes  to  extend  its  wires  to  the  Hazlewood  district. 

NP:0SH0,  MO.— An  election  will  be  held  April  17  to  vote  in  th^ 
matter  of  i.ssuing  $12,000  In  bonds  for  an  electric  light  plant. 

DENVER.  COL. — The  ctunty  commi.ssioners  are  considering  the 
matter  of  ])lacing  an  electric  light  plant  in   the  court  house. 

AMBLER,  PA.— The  proposition  to  i.«sue  bonds  to  the  amount  of 
$l.i.OO<i  for  an  electric  lighting  plant  was  defeated  by  nine  votes. 

Ml'RPHY'SBtiRO.  ILL.— The  city  authorities  are  negotiating  for 
the  purchase  of  the  electric  light  plant  recently  established  in  that 
city. 

WILLI  AM  SPORT.  PA.— Arrangements  are  now  under  way  for 
the  improvement  of  the  old  electric  light  plant  for  lighting  the 
streets  with  electric  arc  lights. 

SPRINGFIELD.  MASS.— The  committee  on  lighting  streets  has 
voted  to  award  a  contract  to  the  United  Electric  Light  Company 
for  a  five-year  term. 

CHARLOTTE.  N.  Y.— Citizens  of  Charlotte  are  disc-ussing  the 
matter  of  waterworks  and  electric  lighting.  A  syndicate,  repre- 
sented l»y  Michael  Doyle,  has  offered. to  build  the  same. 

BLACK    ROCK.    N.    Y.— The    Board   of    Public   Works   has   been 

authori/.i'd  to  ext>end  not  more  than  $.1.%o  in  purchasing  apparatus 
for  testing  gas  and  electricity. 

SPRINtJVILLE.  N.  Y.— Assemblyman  Schoepflln  ha*  introduced 
H  bill  to  authorize  the  village  trustees  of  Springvllle  to  erect  and 
operate  an   electric  lighting  plant. 

TERRA  ALTA.  W.  VA.— A  committee  of  citizens  has  been  ap- 
pointed to  ascertain  how  many  will  take  electric  lighting  if  a  com- 
pany Is  formed  and  a  plant   erected. 

BROOKLYN,  N.  Y. — The  roundhouse  and  repair  shops  of  the 
Union  Elevated  Railway  in  Brooklyn,  between  Alabama  and  Vesta 
avenues,  were  burned.     I.,oss,  $20,000. 

RICHMOND.  VA.— A  bill  has  passed  the  Senate  incorporating 
the  Chesterfield  Transit  Com|>any  to  build  an  electric  railway  from 
Richmond  and   Manchester  to  Petersburg. 


MO.VKTT.  MO.  — Bids  are  advertised  for  an  .'lettrlc  lighting  plant. 
OAKLAND.   IND.— A    movement   Is  being  prej»se«|  to  establish  an 
electric  light  plant. 

sriUNC.FIKLD.  S  D  The  town  of  Springfield.  8.  D..  has  de- 
cld(<d   to  pni    In  electric  lights. 

MT.  STEHLINO.  ILL.— T.  K.  Bn>ckm«n  Is  tn  the  nmrket  for  a 
complete  lighting   plant. 

LEAVENWORTH.    KAN.— The    ntattei  nunl.ipal    electric 

light  plant  Is  being  agitated. 


The  Electric  Railway. 


LOCKPORT.  N.  Y.  William  T.  Rans.'U.  of  1,..,  kim.h.  states  that 
the  proposed  Lockport  .ind  Olcott  electric  road  will  surely  be  built 
this  summer. 

SI'NBURY.  PA.  h  is  si;neii  tliai  an  el.-.tri<  road  will  be  built 
this  summer  from  Sunbury  ti>  Sellnsgrove.  but  no  names  have  yet 
been  mentioned, 

GLOVERSVILLE.  N  Y.  -File  li^-s  gutted  the  main  building  of 
the  Cayadutta  Electrb"  Railroad  Company  on  South  Main  street. 
The  loss  will  reach  $10.(WM1. 

CINCINNATI.  OHIO.  The  Madlsonville  and  Cincinnati  Street 
Railway  (^'ompany  has  ai>plled  for  n  franchise  over  Columbian. 
Bramble  and  Central  axenues. 

IIARRISBURtJ.  PA.  -The  Beaver  Meadow.  Tre.scki.w  and  New 
Boston  Railway  has  bwn  lncorporate<l  to  build  n  railway  In  Car- 
bon. Luzemo  and  Sclnnlklll  counties. 

TOLEDO.  OHIO.  It  is  stated  that  surveys  will  l>e  made  this 
week  for  the  proposed  eh-ctric  r«iad  from  Toledo  to  Detroit.    J.  A. 

Dowson  Is  promoter  of  the  company 

MIDDLETOWN,  CONN.— The  selectmen  have  Iwen  petitioned 
b>-  the  Middleto^-n  Horse  Railroad  Company  to  grant  permission 
til  extend  Its  tracks  for  an  electric  road. 

MIDDLETOWN.  N.  Y.— The  petition  of  the  MIddletown  and 
«}oshen  Traction  Company  for  right  of  way  through  Goshen  will 
he  heard  at  Goshen  court  house  on  March  S.  at  7:30  P.  M. 

SYRACUSE.  N.  Y.— Directors  of  the  Syracuse  Street  Railroad 
Company  are  making  lOnns  for  their  i  extensions  and  con- 
tracts will  soon  be  given  out.     W.  R.    K.; ;1   will  give  details. 

PAUI^BORO,  N.  J.— The  meeting  In  th««  m»tt<»r  of  the  proposed 
extension    of   the   line   of   the   «'  •    and    W..odbury 

Electric  Hallway  to  Paulsbonx  .        .       ''d  to  March  3. 

MEMPHIS.  TKNN.— The  CItlitens'  Strwt  Railway  Company  has 
a-  control  of  the  i  i  '  ..    and  will  substitute 

e)  \    as    a    motive  .     F     Wricht    Is    vice 

president. 

FALL  RIVER.  M.VSS. -Frank  AN  iJiitciunian.  .i  Kail  Kl\er.  w  a» 
elected  pr«»sldent.  and   Robert  S.  Ooff,  of  Fall  River.  Is  clerk  of  th* 
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Westport  and  Dartmouth   Electric  Railway   Company,   and   work 
will  soon  be  begun. 


on  practical  electricity  delivered  at  Cooper  Union  to  become  better 
acquainted  with  the  phenomena  of  electrical  .science. 


Personal  Notes. 


THE  WILLIAM  LANG  COMPANY,  of  Broolilyn,  N.  Y.,  has  been 

fortunate  in  securing  the  services 
of  such  able  gentlemen  as  Messrs. 
E.  F.  Ciennert,  F.  W.  Belmont 
and  J.  F.  Cunningham,  who  have 
resigned  their  positions  with  the 
E.  P.  Gleason  Manufacturing 
Company  and  accepted  the  man- 
agement of  the  William  Lang 
Company.  Mr.  Gennert  was  sec- 
ond vice  president  of  the  E.  P. 
Gleason  Company,  and  during 
the  twenly-two  years  of  service 
with  that  firm  has  invented  and 
perfected  many  gas  appliances. 
When  the  electric  light  first  ap- 
peared as  a  competitor  of  gas  he 
devoted  his  attention  to  that  line  ' 
of  work,  and,  with  the  assistance 
of  Mr.  Cunningham,  the  electric 
light  '  department  of  the  E.  P. 
Gleason  Company  was  estal)- 
lished.  In  the  first  years  of  elec- 
tric lighting-  this  firm  was  almost  alone  as  manufacturers  of  a 
number  of  electric  light  fittings,  most  of  which  were  due  to  these 
gentlemen,  and  the  older  electricians  will  therefore  welcome  them 
as  friends,  while  the  younger  members  of  the  fraternity  will  valua 
none  the  less  their  extended  experience.  The  abilities  of  these 
gentlemen  being  so  well  recognized  in  electrical  circles,  their  inten- 
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F.    W.    BELMONT.  J.    F.    CUNNINGHAM. 

tiou  to  produce  a  full  line  of  staple  electrical  appliances,  for  which, 
besides,  the  factory  of  :.he  William  Lang  Company  is  splendidly 
equipped,  will  meet  with  hearty  support  and  the  best  wishes  for 
their  success.  Mr.  Belmont's  ability  as  a  financier  is  well  known, 
and  he  will  occupy  the  position  of  treasurer.  Mr.  Gennert  will 
be  vice  president  and  Mr.  Cunningham  secretary.  Mr.  T.  E. 
Conklin  will  serve  as  president. 


Miscellaneous  Notes. 


MR.  PENNOCK'S  SLICK  METHOD.— The  following  adver- 
tisement, signed  by  the  Pennock  Electric  Company,  recently  ap- 
peared in  a  St.  Louis  paper:  "Agents  wanted  everywhere  to  in- 
troduce an  electric  light  that  competes  with  gas  at  5  cents  per 
1,000  feet.  Applicants  MUST  ADVANCE  $1,000  for  exhibition 
plant  of  100  lights.      Salary  $2.5  per  week. 

THE  NEW.  ORLEANS  ELECTRIC  SOCIETY,  at  its  second 
meeting  on  the  evening  of  Feb.  21,  was  favored  with  an  address 
from  Mr.  Charles  H.  Rockwell,  secretary  and  treasurer  of  the 
Buckeye  Electric  Company,  of  Cleveland,  Ohio,  on  the  "  Pres'^nt 
Status  of  the  Incandescent  Lamp  Litigation."  At  the  next  meet- 
ing, on  March  2,  Secretary  H.  Malochee  will  read  a  paper  on 
"  The  Return  Circuit  for  Electric  Roads." 

UNIVERSITY  EXTENSION  COURSE.— A  class  is  about  to  be 
formed  in  mathematics  for  the  New  York  electrical  workers.  Mr. 
Max  Osterberg,  of  Columbia  College,  who  has  laid  out  a  plan  of 
instruction,  will  be  in  charge  of  the  course.  He  intends  to  introduce 
the  subject,  commencing  with  arithmetic  and  gradually  lead  up  to 
algebra  and  geometry,  giving  as  much  as  is  necessary  for  an 
electrician  to  know,  in  order  that  he  may  deal  intelligently  with 
the  problems  that  present  themselves  to  him  almost  daily  in  con- 
nection with  wiring  and  other  electrical  work.  The  formation  of  this 
class  is  due  to  the  desire  of  many  attending  the  course  of  lectures 


©ratle  antl  |[ntXu©tvtaI  ilote© 

MR.  FRANK  H.  STEWART,  late  of  the  firm  of  O.  D.  Fearce  & 
Co.,  of  Philadelphia,  has  been  appointed  agent  for  the  Water- 
house  arc  lamp,  Perkins  switches  and  other  specialties. 

THE     WALKER     MANUFACTURING    COMPANY,     Cleveland, 

Ohio,  is  now  busily  engaged  in  getting  out  its  first  street  railway 
generators  and  motors,  and  will  .soon  announce  the  details  of  its 
system. 

E.  S.  GKEE:LEY  &  CO.,  T  Dey  street.  New  York,  are  .siin- 
tjuine  as  to  the  prospects  in  the  near  future  for  electrical  business 
in  general.  Their  own  business  has  improved  wonderfully  re- 
cently, and  at  present  the  factory  is  behind  on  orders,  while  the 
Dey  street  storerooms  are  a  scene  of  old-time  activity. 

THE  STANDARD  TURNING  WORKS,  r'ambridgeport,  Mass., 
although  working  only  in  wood,  has  a  considerable  trade  with  elec- 
trical manufacturing  companies,  and  calls  the  attention  of  those 
who  have  not  communicated  with  them  that  they  have  special 
facilities  for  turning  out  the  high^-st  class  of  turned  work,  such  as: 
switch  handles,  etc. 

C.  H.  BARROWS,  Willimaniic,  Conn.,  has  issued  a  pamphlet  de- 
scribing his  system  of  electric  transit.  The  system  of  Mr.  Bar- 
rows is  for  elevated  tracks,  and  the  inventor  claims  that  by  means 
of  it  electric  carriages  may  be  run  at  20  miles  per  hour  with  1,000 
pounds  of  battery  cells  and  a  pair  of  2-h.  p.  motors,  transporting 
passengers,  mails  and  light  freight. 

THE  PERKINS  ELECTRIC  SWITCH  MANUFACTURING 
COMPANY,  Hartford,  Conn.,  has  leased  the  entire  property  and 
plant  of  Messrs.  Waterhouse,  Gamble  &  Co..  and  will  continue  th*- 
manufacture  of  the  Waterhouse  arc  lamp,  maintaining  its  pre- 
vious excellent  character  and  quality,  and  is  now  ready  to  fill 
orders  for  arc  lamps  for  incandescent  circuits. 

THE  F.  E.  BELDEN  MICA  MINING  COMPANY  sent  out  a 
unique  invitation,  printed  on  sheets  of  mica,  inviting  attendance 
at  the  dedication  of  its  new  mill  at  Rumney,  N.  H..  on  Friday 
evening,  March  2,  1894,  from  8  to  12:30.  We  regret  that  our  duties 
in  connection  with  the  N.  E.  L.  A.  caused  this  tardiness  in  ac- 
knowledging the  receipt  of  the  invitation  kindly  sent  to  this  office. 
THOMAS  C.  WARLEY  &  CO.,  11  South  street.  Philadelphia,  ex- 
hibited samples  of  boiler  scale  in  the  red  parlor  of  the  Ebbitt 
House  during  the  convention  which  were  ample  evidences  of  th" 
efificacy  of  their  boiler  cleansing  compound  as  a  remover  of  scale, 
and  many  were  the  exclamations  of  surprise  at  such  amazing  re- 
sults. Messrs.  Warley  &  Co.'s  neat  circular  was  pocketed  by  many 
for  future  use. 

T.  E.  GROSSMAN,  the  accomplished  official  stenographer  of  the 
American  Street  Railway,  National  Electric  Light  and  American 
Waterworks  associations,  has  located  in  the  Franklin  Trust  Build- 
ing, 166  Montague  street,  Brooklyn,  where  he  is  prepared  to  do 
stenographic  work  of  all  kinds.  Mr.  Grossman  is  a  most  thoroughly 
competent  stenographer,  as  we  have  had  opportunities  of  learn- 
ing from  the  work  done  for  The  Electrical  World  during  the  last 
five   years. 

E.  P.  ROBERTS  &  CO.  are  preparing  specifications  for  dyiiamo, 
wiring  and  fixtures  for  the  Pilgrim  Church.  Cleveland.  Ohio. 
About  750  lights  will  be  used;  a  r.00-light  dynamo  and  an  engine  of 
about  65  h.  p.  to  drive,  m  addition  to  the  dynamo,  a  fan  for  the 
indirect  heating  system  and  for  ventilation.  The  church  is  large, 
and  has  a  very  elaborate  arrangement  of  Sunday-school  rooms, 
and  not  only  of  parlors,  dining  rooms  and  kitchen,  but  also  a  gym- 
nasium,  bath,   etc. 

THE  BELKNAP  MOTOR  COMPANY,  Portland.  Me.,  is  meet- 
ing with  much  success  with  its  woven  wire  commutator  brush. 
The  same  company  will  soon  enter  into  the  manufacture  of  ma- 
chines of  100  to  150  h.  p.  for  railway  generator  work,  and  also  of 
multiphase  alternating  machines.  It  contemplates  a  large  exten- 
sion of  its  works  in  the  near  future  in  order  to  do  this  work,  as 
up  to  the  present  only  direct  current  machines  have  been  built,  and 
none  larger  than  60  h.  p. 

THE  CONSOLIDATED  ELECTRI-:^  STORAGE  COMPANY,  in  a 
coiimiunication  sent  us  in  answer  to  a  recent  one  published  in 
these  columns  from  the  Electric  Storage  Company,  denies  that  it 
has  circulated  objectionable  matter  in  regard  to  the  chloride  bat- 
tei-y,  except  giving  in  se\eral  instances  the  usual  notice  of  in- 
fringement, a.?  it  is  bound  to  do  in  order  to  secure  a  status  in  the 
courts.  The  letter  further  upholds  the  claim  thai  the  Brush 
patent  covers  the  chloride  battery. 

THE  HINE  &  ROBERTSON  COMPANY.  57  Cortlandt  street. 
New  York,  is  sending  its  two  handsome,  indicators  to  all  sec- 
tions in  the  Ignited  States  and  quite  a  number  of  foreign  coun- 
tries. It  would  siu-prise  many  to  see  some  of  the  indicator  cards 
taken  before  and  after  the  valves  of  an  engine  have  been  ad- 
justed by  the  use  of  an  indicator.  In  many  cases  the  change  rep- 
lesents  an  economy  of  fully  25  per  cent,  in  horse  v)ower  and  a  cor- 
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reHpondlng  economy  in  fuel.  They  are  certainly  great  dividend 
ffai-rif-rs. 

MESSRS.  CHARLES  A.  SCHIEREN  &  CO.  have  received  the  fol- 
lowing  l»-tt<-r   from   the   j/  !    of   the   Union   Ice   Company,   to 
whom   they   furnluhed   be.  -urnmer:     "The  two  double   per- 
forated electric  leather  bellu  I  ij  ■  1  of  you  last  summer  for 
the  Union  Ice  Company  factory,  j:    ......  San  Bernardino  County, 

Cal.,  are  doing  splendidly.  The  20-Inch  belt  on  a  26-inch  motor 
pulley  haM  a  velocity  of  about  5,0<X»  feet  per  minute.  The  30-lnch 
belt  ha«  a  velo<.lty  of  about  3,000  feet  per  minute.  Each  transmits 
I..VW  h,  p.,  and  are  as  i>erfect  as  when  first  put  on." 

THE  (;ENi:ilAL  ELECTRIC  COMPANY  reports  that  business 
Is  extremely  kiuhI,  In  spite  of  the  hard  times.  At  its  Schenectady 
works    llH  rnent   l.s    working   full    blast  to   turn   out 

the   numei'  a  recently   received   for  General  Electric 

HOO  motors  and  multipolar  generators.  The  fitting  and  appliance 
department,  as  well  as  its  wire  departments,  are  also  full  of  busy 
workers,  while  the  business  in  lighting  apparatus  Is  steadily  on 
the  increase.  At  Lynn  the  arc  lamp  and  meter  department.s  are 
more  than  busy  with  the  newly  dtvt-luped  apparatus.  The  Harri- 
son lamp  works  rei>ort  that  It  is  thousands  of  lamps  behind  on  it.s 
orders,  even  with  Its  extensive  facilities. 

ELISHA  li.  SEELEY  &  CO.,  of  Philadelphia,  sole  agents  for 
i-lock  systems  for  night  watchmen  and  employees,  reports  busi- 
ness In  general  very  good,  and  exceedingly  s<j  In  employees"  time 
recorders,  of  which  this  c<»mpany  make  a  specialty.  These  time 
f"  old.  f  1  with  increasing  rapidity  by  very  many 

•  .I  I  In-  I,  ipsts  of  this  country,  and  so  great  has 
been  the  demand  for  them  that  the  manufacturers  were  c<impelled 
lo  Increase  their  facilities  In  order  to  fill  orders  more  promptly. 
Thes«'  recorders  are  placed  on  trial,  subject  to  approval.  This 
<omi»any  Is  al  ii  for  the  Eco  magneto  watchman's  clock 
and  the  Warm  i                   time  system. 

THE  BACKUS  MANUFACTURINO  COMPANY,  of  Newark, 
N.  J.,  has  placed  upon  llie  market  an  electric  fan,  which  Is  made  in 
two  styli-s,  cellUiK  and  column,  and  can  be  used  on  110,  :i2<i  r>r  ."ioii 
volts,  and  also  on  arc  .ircults.  A  special  feature  of  the  fan  Is  its 
Made  aljuster,  which  rati  be  changed  to  any  angle  while  the  fan 
Is  In  motion.  This  company,  to  better  facilitate  the  manufacture 
oi    |i  .   has   h"<'<'ntly   tiioved   Into   Its   new  factory,    1T4-1S2 

Pi-Ill  venue.     The   bulMIng,   built  of  brl<k.   Is  two  stories 

hit:h,  and  buxluo  feet;  It  Is  e<|Ulpped  with  the  latest  Improved  ma- 
'  hltK-ry  and  tools,  and  <»perated  by  a  gas  engine  of  the  company's 
own  nmnufacture.  The  specialties  of  the  Backus  Manufactuiintc 
I'ompany  iire  fans,  motors,  ventilators  and  gas  engines. 

THE  ELECTRICAL  AND  MECHANICAL  ENCINEERING  AN1> 
TKADI^'tJ   CtJMPANV.    44    Broad   street.   New   York.   Is  sending  a 

•  Ireulai  to  the  trad>-  whl«h  dfScrllxH  Its  flfctrUal  railroad  sys- 
li'in  with  a  complete  iiictalllc  circuit  fully  utlll/.lng  the  track  to  its 
inaxliniim  conductive  cajiaclty,  and  It  claims  that  this  system 
absolutely  stops  I'lectrolysls  of  gas  and  water  pli»es.  reduces  drop 
<jf  potential  and  raises  the  entire  electrical  railroad  system  to 
)ili:li<T  operntiv iioiny.  In  this  <-lrcular  Is  a  phot"igraphlc  re- 
in ..iluctlon  of  a  s<.Mtlon  of  six-lneh  water  main,  showing  the  rapid 
electrolytic  actlr»n  of  a  railway  eurrent  on  underground  pli>es.  Mr. 
J.  H.  Vail,  the  president  and  ehlef  enKineer  of  the  company,  was 
l>resent  at  the  National  l-'leetrlc  Lljjht  Convontbjn.  where  he  read 
H   pa|)er  on   this  snbji'ct. 

MR.  EDWARD  M.  BENTLEY.  formerly  the  Inventor  and  engi- 
neer of  the  Benlley-Knight  Electric  Railway  Company,  who  has 
been  for  the  past  four  years  and  a  half  In  charg«-  of  the  patent 
depaitment  of  the  Thoinson-Hojiston  Ehn'trh'  «'om|»any  and  the 
tleiieral  EU-ctrlc  Com|>.iny,  will  sever  his  cfHinei'tlon  with  the  lat- 
le^-  company  nn  March  1.  and  opi>n  an  office  at  40  Water  street. 
ItiiMton,  taking  U|>  the  work  of  expert  In  patent  cases  and  solicitor 
of  patents.  The  l;iw  firm  of  Bentley  ^r  B|o<lgett,  with  which  Mr. 
Beiitley.  who  is  a  ineiiil)er  of  the  bar  as  well  as  an  ex|"-rl.  has  been 
connected,  will  be  dissolved,  and  his  former  partner,  Mr.  <}.  R. 
Klodgett.  will  HUi'ceeil  him  as  head  of  (he  patent  department  of 
the  Oenerai  Eieclrhr  (V)mpany.  making  his  head<iuarters  at  Sche- 
nectady. 

THE  1I()K.NI'.I:U<;i:K  1:LECTR1C  and  .MAMKACriRINC 
co.MPANV.  Islkhardt,  Ind..  has  received  the  folli»wlng  flattering 
letter  from  the  ll'elios  company,  of  Philadelphia.  "  In  reply  to 
vour  coinnnmlcation.  w«>  beg  to  Inform  yo\i  that  we  have  very 
carefully  ti-sted  yoin*  lu-w  transformer,  and  the  result  of  our  tests 
convinces  us  that  your  transformer  Is  equal  In  every  way  to  the 
Kuarantees  yoti  have  ina«le  us.  We  find  our  arc  and  Incandescent 
laM>i>s  can  be  operated  ot\  it  at  the  same  time  without  change  In 
the  electromotive  forci>,  and  there  Is  a)>iian  ntly  no  change.  We 
also  fin<]  that  II  works  satisfactorily  either  with  one  arc  lamp  or 
ftill  loail  Incamlescent  lamps,  or  with  one  Incandescent  lamp  with 
full  loail  of  arc  lamps.  We  believe  this  transformer  solves  the 
proli|i>m    of    niiilntainlMK    tw>.     '  i     potentials    from    the    same 

trimsformer;   In   otlui    woids.   i  arc  and  Incandi-scent   llKhts 

frniTi   one  triinsYormer..    If  you  desire  to  refer  t<i  us  at    nny  time, 
we  shall  be  i>lenf>ed  to  serve  you." 

WAKHEN  WEBSTER  *  CO..  with  works  at  ramden.  N.  J  .  and 
Chicago  office  at  No.  2  Cjmnl  •■tjeot.  Chicago.  Til  .  rep..rt  amone  the 
m.^nv  onlcrs  received  for  their  Webster  vaeuutn  feed  water  heater 
and   pm-Ifiers    one  from  the  Pullman   Pnlnce  Cht  Compunv.   rhill- 


iiiixn,  ill.,  lor  mree  more  W  ebster  vacuum  feed  water  heaters  and 
purifiers  aggregating  over  5,000  h.  p.,  to  equip  their  entire  worlds, 
also  for  the  Williams  vacuum  system  of  steam  heating,  so  as  to 
utilize  their  waste  exhaust  steam  without  back  pressure  upon 
engines  for  heating  purposes.  Past  orders  formerly  received  from 
this  company  amounted  to  2,700  h.  p.,  and  were  installed  in  their 
plant  at  Pullman,  111.,  difring  the  past  four  years.  Warren  Webs- 
ter &  Co.  claim  to  have  the  best  methods  for  correcting  feed  water 
for  boilers  and  for  utilizing  exhaust  steam  for  heating  purposes 
without  back  pressure  upon  engines,  giving  the  best  results  upon 
all  points  of  economy.  They  built  their  present  new  works  at 
Camden,  N.  J.,  last  year,  and  are  now  commencing  an  extension 
of  60  by  65  feet  in  their  wrought  iron  department. 

ARC  LIGHT,  TROLLEY  AND  ARMOR  CORD.— Braided  cord 
has  now  become  the  standard  for  the  suspension  of  arc  lamps,  and 
It  is  no  less  In  demand  for  street  car  trolley  cord  and  armor  cord 
for  covering  field  magnets  of  dynamos.  The  size  most  frequently 
used  for  hanging  arc  lamps  is  No.  12  {%  inch  in  diameter);  for 
trolley  cord.  No.  8  (>4  Inch  In  diameter);  for  armor  cord.  No.  4  {% 
Inch  In  diameter).  Waterproof  finish  is  always  applied  to  arc 
lamp  cord  and  trolley  cord  unless  otherwise  ordered.  The  Samson 
Cordage  Company,  115  Congress  street.  Boston,  has  long  been  noted 
for  its  celebrated  "  Samson  "  cord  for  the  above  purposes. .and  also 
furnishes  Its  "  Samson  spot  cord,"  which  is  the  same  quality  and 
price  as  the  plain  "  Samson  "  cord,  but  marked  with  a  succession 
of  spots  of  a  different  color  from  the  body  of  the  cord.  This  device 
is  for  the  purpose  of  Identifying  at  sight  the  first  quality  of  cord. 
There  Is  now  on  the  market  a  quantity  of  low  grade  braided  cord, 
which  does  not  possess  the  strength  or  durability  which  Is  requi- 
site for  these  purposes.  All  Samson  cord  Is  warranted  of  pure 
stock,  perfect  braid  and  to  be  entirely  free  from  waste  stock,  and 
purchasers  may  have  confidence  that  the  spot  Is  a  guarantee  of 
•luallty. 

THE  NATIONAL  WATER  TUBE  BOILER  COMPANY,  of 
New  Brunswick,  In  ref?rrlng  to  the  low  bid  on  which  It  secured 
the  contract  for  1..S00  h.  p.  of  boilers  fr«.»m  the  city  of  St.  Loui# — 
nearly  20  per  cent,  lower  than  the  next  lowest  bid  and  over  40  per 
cent,  below  the  highest — calls  attention  to  a  significant  clause 
In  the  contract.  The  speclficatlfins  of  the  commissioners  provided 
for  a  premium  of  $250  on  each  of  the  six  boilers  for  every  one  per 
cent,  of  efiiclency  actually  reached  by  the  boilers  al>ove  a  given 
Iter  cent.,  with  the  same  amount  of  forfeit  for  each  one  per  cent. 
below.  The  condition  was  Introduced  for  the  express  purpose  of 
obliging  each  bidder  to  guarantee  the  economy  of  the  proposed 
boilers,  with  a  substantial  money  backing,  the  commissioners  be- 
ing the  gainers,  even  though  the  premium  should  be  large,  as  the 
higher  the  premium  earned  the  greater  the  saving  in  the  use  of 
the  boilers.  I'he  National  company  was  the  only  one  to  make  a 
considerable  reduction  in  the  contract  price,  with  the  exj>ectatIon 
of  making  uj)  the  reduction  by  the  large  premium  to  be  received 
In  consecjueiice  of  the  great  efilciency  of  their  boilers.  The  condi- 
tions of  the  specifications  of  the  commissioners  were  novel  and 
shrewdl.v  «ontiived  to  call  out  the  relative  degrees  of  confidence 
■which  the  several  makei-s  have  in  their  boilers,  and  the  result  of 
the  tests  to  deteriniiie  the  amount  of  premium  to  be  paid  will  be  of 
unusual  Interest. 

MESSRS.  gl'EK.N  A:  Ci»..  incorporated,  of  Philadelphia,  at- 
tracted great  attention  at  the  convention  with  their  display  of 
"Acme"  hot  wire  voltmeters,  portable.  swItchlMiarii  and  recording 
types,  as  also  "Acme"  jiortable  testing  sets,  cable  testing  ap- 
l>aratus.  etc.  The  "Acme"  voltmeters  are  extremely  conifmct  and 
well  made.  They  are  accurate  alike  for  atternatliiK  and  illrect  cir- 
cuits, and  are  dead  beat,  without  the  use  of  a  mechanical  brake, 
this  latter  feature  being  jh  ssessed  by  no  other  standard  alternating 
>  urrent  voltmeter.  A  neatly  prepared  price  list  was  distributed, 
which  gave  full  particulars  as  to  ranges,  styles  of  mounting  and 
prices.  Instruments  are  sup|>lle<l  with  single  or  double  scales  and 
with  multipliers  of  any  desired  ca|>acity  u|(  to  3.000  voUg.  Next  to 
refined  accuracy,  the  most  lmp»irtant  fact  about  the  "  Acme"  volt- 
meters Is  the  remarkably  low  prices  at  which  they  are  offered. 
thus  making  It  j">ssible  for  every  plant,  however  small,  to  have  a 
strictly  n-liabie  testing  instrument.  The  "Acme"  portable  testing 
set.  samples  of  whb'h  were  displayed,  contains  a  Wheatstone 
bridge,  rheostat.  P'Arsonval  galvanometer  and  sliver  chloride 
battery — all  In  a  highly  finished  mahogany  case  s»<,  Inches  by  5% 
Inches  by  .'»  Inches,  it  has  a  capacity  of  several  megohms,  and  in 
ad<lltion  lo  Insulation  tests  Is  well  suited  to  determining  the  re- 
sistance of  dynamos,  motors  lamp  lllaments  and  for  Kcneral 
lalHiratory  meaauremenls. 
THE  wooi>hhii>«;e  A:  Tru.NKR  i:.n«;inp:i:ki.n<;  company. 

"Times"  Bvillillng.  has  recentl>-  comjileted  a  contract  of  consider- 
able Importance  for  the  Union  Railroad  Company,  of  Providence, 
R.  1.  Previous  to  the  lat  of  August  the  Union  Railroad  Company 
had  In  ofx-ration  but  12  or  IB  miles  of  elecliic  railway.  It  now  has 
an  extensive  system  of  nearly  1«0  miles  in  operation.  ng  not 

only  the  entire  city  of  Providence,  but  much  of  the  a\  .  terrl- 
toiT  round  about  It.  The  work  of  construction  was  begun  about 
the  1st  of  July,  and  during  the  summer  and  autumn  over  7R  miles 
nf  overhead  line  work  was  completed  ready  for  operation.  About 
one-half  of  the  line  Is  onsf  ■)«>?,  being  mainly  of 

the  lattice  type,  though  a  '  r  ..f  Wai worth  poles 

hnx"»  m\»f>  h«»en  ui««»rt      ^^n  ih«»  r^mnlnd^r  of  th«.  line,  hoth  span  btkI 
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bracket  construction,  Georgia  pine  poles  are  used  throughout.  The 
line  construction  embodies  all  the  latest  and  best  features  in  this 
class  of  work,  the  line  equipment  being  furnished  in  part  by 
A.  &  J.  M.  Anderson  and  in  part  by  the  General  Electric  Company, 
by  whom  the  entire  motor  and  generating  equipment  was  sup- 
plied. The  feeder  lines  are  run  on  the  poles,  there  being  over  80 
miles  of  feeder  wire  on  the  whole  system,  mostly  500,000  C.  M. 
wire.  The  lines  radiate  in  all  directions  from  the  central  business 
section  of  the  city,  reaching  to  the  towns  of  Riverside,  Rumford, 
Pawtucket,  Centredale,  Auburn,  Cranston,  Olneyville  and  Lake- 
wood.  The  work  of  construction  was  entirely  in  the  hands  of  Mr. 
Elmer  Bell,  the  superintendent  of  the  Woodbridge  &  Turner  Engi- 
neering Company,  and  was  pushed  vigorously  through  to  comple- 
tion, so  that  the  whole  system  was  practically  ready  for  opera- 
tion by  the  middle  of  November. 

THE  PAGE  BELTING  COMPANY,  Concord,  N.  H.,  states  in 
regard  to  the  St.  Gaudens  medal,  that  two  law  suits  are  now  pend- 
ing as  a  consequence  of  the  controversy  over  the  medal,  one  by 
St.  Gaudens  against  the  Page  Belting  Company  for  alleged  dam- 
age to  the  artist,  and  the  other  brought  by  the  Page  Belting  Com- 
pany against  Mr.  St.  Gaudens  for  alleged  libellous  language  em- 
ployed by  the  latter  against  the  former.  The  officers  of  the  com- 
pany have  made  a  further  statement  to  the  effeef  that  their  presi- 
dent and  general  manager,  George  P.  Page,  secured  in  October 
certified  copies,  duly  signed,  of  the  two  awards  made  by  the  judges 
of  belting  at  the  Columbian  Exposition,  and  that  on  the  8th  of  De- 
cember he  went  to  the  mint  in  Philadelphia  and  was  shown  the 
St.  Gaudens  model  of  the  proposed  medal,  which  he  examined  in 
the  presence  of  the  offioers  of  the  mint  and  afterward  repi-odiiced  it 


from  memory.  The  awards  publi.shed  are  an  exact  reproduction 
of  the  language  used  by  the  judges.  That  the  reproduction  of  the 
medal  is  a  good  one,  the  statement  made  by  its  president,  is  cor- 
roborated by  the  testimony  of  Treasury  officials  and  Senators  who 
have  compared  the  published  fac-similes  and  the  original  medal. 
The  copies  of  the  judges'  awards  were  obtained,  it  claims,  in  a 
proper  and  legitimate  manner.  They  were  intended  for  publica- 
tion. It  was  simply  a  question  of  when  the  first  publication  should 
be  made.  As  for  the  design  of  the  medal,  that  had  been  purchased 
by  the  United  States  Government.  As  exhibitors,  two  of  these 
medals  having  been  awarded  to  the  Page  company,  and  it  claims 
a  right  to  their  use  as  soon  as  it  could  come  into  possession,  in  a 
proper  and  legitimate  way,  of  either  the  medal  itself  or  a  copy  of 
its  design,  and  that  is  precisely  what  it  did.  The  copies  have  been 
published  for  advertising  purposes,  exactly  as  was  originally  in- 
\<?nded  should  be  the  case,  as  will  be  done  by  other  exhibitors  at 
the  World's  Fair  who  obtained  medals  and  diplomas,  so  soon  as 
they  shall  see  fit  to  make  the  publications  after  they  come  into 
possession  of  the  wording  of  the  awards  and  copies  of  their 
medals. 


J3u0me00  Hotter. 


BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street.  Syracuse,  N.  Y. 
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U.    S.    PATENTS    ISSUED    FEB.    20,    1894. 
(In  chai'ge  of  W^.  A.  Rosenbaum,  177  Times  Building,   New  York.) 

513,145.  ELECTRIC  SIGNALING  BETWEEN  RAILWAY 
TRAINS;  J.  J.  CzepuU,  Lancaster,  Pa.  Application  filed  Aug. 
8,  1893.  The  combination  of  a  bar  having  contact  pins  in  its 
opposite  ends,  conductors  connected  therewith,  a  movable  con- 
tact bar  bearing  against  the  pins,  and  a  key  secured  to  the  con- 
tact bar. 

515,179.  ELECTRIC  RAILWAY  CONDUIT;  M.  S.  Towson,  Cleve- 
land, Ohio.  Application  filed  Jan.  6,  1893.  The  combination  of  a 
slot  rail  and  a  conductor  suspended  therefrom  by  fastenings 
passing  through  the  foot  of  the  rail. 

515,192.  MATERIAL  FOR  INSULATING  ELECTRIC  WIRES; 
G.  A.  Cannot,  London,  England.  Application  filed  Sept.  22,  1893. 
This  consists  of  a  coating  of  bitumen,  peat  fibre,  spermaceti  and 
tar. 

515,205.  ELECTRIC  ARC  LAMP;  B.  Ford,  Johnstown,  Pa.  Ap- 
plication filed  Dec.  8,  1892.  This  comprises  a  solenoid  regulator, 
lever,  friction  spring,  carbon,  a  tube  to  keep  the  carbon  aligned 
and  a  magnet  to  actuate  and  release  the  carbon. 

515,216.  DYNAMO  OR  ELECTRIC  MOTOR;  L.  Gutmann,  .Pitts- 
burgh, Pa.  Application  filed  Feb.  13,  1892.  The  combination  with 
one  or  more  stationary  field  magnets,  one  or  more  rotating  ar- 
matures and  a  distance  piece  mounted  on  either  or  both  ma- 
chine elements. 

515,238.  TROLLEY  CONDUCTOR  AND  SUPPORT;  M.  D.  Law, 
Washington,  D.  C.  Application  filed  Aug.  29,  1893.  A  conductor 
comprising  rails  of  L  shape  in  cross-section  having  supporting 
webs  and  contact  flanges,  the  webs  and  flanges  being  over- 
lapped at  the  meeting  ends  of  the  rails. 

515,241.  RHEOSTAT;  J.  B.  Lyon,  Brooklyn,  N.  Y.  Application 
filed  Dec.  22,  1891.  A  rheostat  consisting  of  the  combination  of  a 
resistance  medium  and  a  pair  of  electrodes  geared  together  and 
movable  with  respect  to  each  other. 

515.254.  RHEOSTAT;  A.  J.  Shaw,  Muskegon,  Mich.  Application 
filed  Oct.  13,  1893.  A  resistance  device  consisting  of  an  open 
frame  and  a  wire  band  wound  around  the  frame  and  connected 
at  one  end  therewith,  but  insulated  therefrom  at  all  other  points. 

515.255.  ELECTRIC  ELEVATOR  BRAKE;  A.  J.  Shaw,  Muskegon. 
Mich.  Application  filed  Oct.  24,  1893.  This  comprises  an  electric 
motor,  a  brake,  an  electromagnet  for  controlling  the  brake,  and 
means  whereby  the  reversal  of  the  motor  is  caused  to  vary  the 
strength  of  the  brake  controlling  magnet  independentlj-  of  the 
strength  of  the  current  delivered  to  the  motor. 

515.256.  ELECTRIC  ELEVATOR  BRAKE;  A.  J.  Shaw,  Muskegon. 
Mich.  Application  filed  Nov.  4,  1893.  In  combination  with  a 
motor  and  brake,  a  differential  electromagnet  for  controlling  the 
brake,  and  means  for  controlling  the  flow  of  current  through 
the  windings  of  the  differential  magnet. 

515,274.  INDICATOR  FOR  ELECTRIC  CARS;  H.  C.  Beckmann,  St. 
Louis,  Mo.  Application  filed  Aug.  17,  1893.  The  combination  of 
a  fixed  conductor  with  a  swinging  contact  rod  and  an  indicator 
carried  by  the  car,  electrically  connected  with  a  projecting  rigid 
contact  rod  moving  with  the  car. 

515,280.  RHEOSTAT;  G.  A.  Brown,  Muskegon,  Mich.  Application 
filed  Aug.  19,  1893.  A  resistance  body  consisting  of  a  strip  of  iron, 
with  the  mill  scale  or  oxide  upon  it.  folded  back  and  forth  upon 
itself  in  compact  form. 


515,281.  ELECTRIC  ELEVATOR  BRAKE;  G.  A.  Brown,  Muske- 
gon, Mich.  Application  fded  Oct.  13,  1893.  This  consists  in  pass- 
ing the  reversible  current  of  a  motor  through  one  winding  of  a 
differential  brake  magnet  and  through  the  armature  of  the 
motor  in  series. 

515,286.  ELECTRIC  STEERING  GEAR;  F.  L.  Dyer,  Washington, 
D.  C.  Application  filed  April  17,  1893.  The  combination  with  a 
steam  steering  engine  of  an  electrical  device  for  controlling  the 
valves  thereof,  the  electrical  device  consisting  of  a  plurality  of 
solenoids,  the  cores  of  which  connect  with  said  valves,  and  a 
controller  for  the  solenoids. 

515,304.  RHEOSTAT;  A.  J.  Shaw,  Muskegon,  Mich.  Application 
filed  Oct.  13,  1893.  A  resistance  body  consisting  of  a  conducting 
band  wound  into  a  flat  spiral,  the  folds  of  the  spiral  separated 
one  from  another  by  a  layer  of  enamel. 

515,308.  ELECTRIC  RAILWAY  TROLLEY;  C.  J.  Van  Depoele, 
Lynn,  Mass.  Application  filed  Nov.  8,  1890.  A  trolley  pivoted  to 
a  standard  on  the  roof  of  a  car  and  free  to  swing  around  tlie 
standard,  a  spring  for  pressing  the  trolley  upward  and  a  line 
connected  with  the  arm  above  the  pivot  for  moving  the  arm 

514.902.  ALTERNATING  CURRENT  MOTOR;  C.  S.  Bradley, 
Avon,  N.  Y.    Application  filed  Sept.  27,  1892.    An  alternating  cur- 


NO.  514.902.— ALTERNATING  CURRENT  MOTOR. 

rent  motor  having  a  primary  element,  two  secondary  elements, 
one  of  high  and  the  other  of  low  resistance,  and  means  for  shift- 
ing the  elements  relatively,  so  that  the  primary  may  co-operate 
with  either  secondary.      (See  illustration.) 

514,903.  ALTERNATING  CURRENT  ELECTRIC  MOTOR;  C.  S. 
Bradley,  Avon,  N.  Y.  Application  filed  Sept.  27,  1S92.  An  alter- 
nating current  motor  having  one  element  wound  to  develop  pro- 
gressively shifting  poles,  and  the  othir  element  provided  with  a 
closed  secondary  circuit  indtictively  related  to  the  shifting  poles, 
means  for  developing  opposing  electromotive  forces  in  the  sec- 
ondary circuit  and  a  common  path  of  relatively  high  resistance 
forming  a  mtiltiple  arc  circuit  for  currents  due  to  the  opposed 
electromotive  forces. 

514  904.  ALTERNATING  CURRENT  MOTOR;  C.  S.  Bradley, 
Avon,    N.    Y.    Application    filed   Jan.    14,   1893.     Th^  combination 
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with  a  rnaKfi'-'tir-  core  wouikI  to  d»-\e|i<jj  a  rotary  mag^iietlc  field 
and  an  arraatun-  provided  with  two  windings,  one  having  a  cir- 
cuit Inductively  acted  upon  by  the  rotary  field  and  the  other 
a  MynchronouN  circuit  HUpplled  through  a  redirecting  commuta- 
tor. 
■<14,&07.  DYNAMO  ELECTRIC  .MACHINE;  C.  F.  Brush.  Cleveland, 
Ohio.  Application  filed  Jan.  14,  1S79.  An  alternate  current  gen- 
erator comprlHing  two  neriea  of  field   magnets,   coreless  colls  or 
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fiiJilH  mounted  <iM  a  (llamugnetlc  carrier,  and  a  shaft   having  In- 
HUlulliig  Miattrlal  liiii-rposfd  betwet-n  Its  sections. 

uM.ai:!.  CIHHION  FOlt  TELEPHONE  KECEIVEUS;  V.  A.  Cook, 
Avertll  Park.  N.  Y.  Application  filed  Nov.  28,  1893.  This  com- 
prlses  a  compreHslhle  arxl  clastic  cushion,  filled  with  air  and  a 
flexlhlf  nuiterlal,  a  fiexible  ring  attach. -d  to  the  cushion,  and  a 
metallic  band  to  secure  the  ring  against  the  face  of  the  re- 
ceiver. 

f>M,916.  TELEPHONE;  U.  Drawbaugh,  Eberly's  Mill,  Pa.  Applica- 
tion filed  July  26,  18H0.  A  diaphragm  carrying  two  electrodes, 
insulatcii  from  each  other,  in  combination  with  opposing  elec- 
irodfH  hi-id  In  contact  with  the  first  mentioned  electrodes  by  an 
elastic  pressure  devlc*-. 

014. 920.  TELEPHO.N'E  THANSMITTEH;  P.  Kltzshnons.  Hirmlng- 
ham.  Ala.  Application  filed  June  14.  1K93.  This  comprises  a  cen- 
tral block  of  conducting  material,  similar  radial  blocks  and 
loosely  mounted  ion  luctlng  pencils  rud'ating  from  the  central 
block  to  thf  ra<llal  blocks,  a  portion  of  the  same  being  In  cir- 
cuit and  a  portion   b<-lng  idl)>. 

UM.nt,.  ELECTRIC  CAHLP:;  T.  <;uilleauine,  Mulheim-on-the- 
Rhlne,  fjermany.  Application  filed  Oct.  6,  1893.  This  comprises 
a  section  of  grofived  In.milating  material  adapted  to  receive  In  Its 
grooves  Sfparatf  coniluciors.  wIkti-Iiv  ih<-  whole  may  be  twlsterl 
Into  one  cll'i'tllar   i-nbji'. 

r.l4,9.12.  TRoLLKY  \\  I  Ri:  SCPin  >RT;  R.  M.  Hunter,  Philadelphia. 
Vh.  Application  filed  lune  30,  1K93.  This  c(miprls«'s  a  troll.-y  wire, 
a  support  soldered  lo  the  under  side  thereof,  an<l  a  transverse 
HupporiliiK  wire  arrani^ed  at  or  alMiut  the  levi-l  of  the  trolley 
wire   for  ynslaliilDK   the   trolley    wire  mid   support. 

r.l4,tn3.  TR.\.NSI''<  >HMKR;  K  S,  Hunting.  Fort  Wayne,  Ind.  Ap- 
plication llbd  Feb.  2r>.  1M»2.  This  comprises  n  number  "f  sepn- 
rat»'  cores  Influenced  respectively  by  currerrts  of  difTerenl  phase 
and  H  socondsry  roll  having  a  portion  of  Its  convohitlons  In- 
rloslng  each  core,  the  number  of  convolutions  being  spportlnnwd 
Rccorillng  to  the  ileslr-'d  phase  dispbieenienl. 

rd4.!M}o  i;li:cTR|C  IIKLL  .M.ARM:  W  H  «»rpen,  Jr.  Rrooklyn. 
N.  Y  Aj>pll<ii1lon  llled  April  'JO.  IS'.M  This  ron»|>rises  a  case  hav- 
ing a  Ji'Uinal  bo\  lnter;ral  therewith,  n  rfrvnn  In  thi-  back  «llvlded 
from  the  ringing  mei-luinlsm  by  a  wall  and  a  partition  separating 
the  in<'chanlsm 

r.14.972  ELECTRIC  RAILAVAV  8YRTEM;  N  Tesln.  Now  York. 
N.  Y  Appllcnili.n  tiled  .Ian.  2.  1ST»2  This  romprlses  an  insulated 
conductor  supported  In  a  spitted  cuulult,  nn  Insulalerl  sheath  or 
screi-n  .••tnrounrllng  the  conductor,  n  c-ondiii'tlng  plate  or  bar  car- 
ried by  nn  arm  dept-ndlng  from  the  car  Into  the  <Nindutt.  nn<l  nn 
electrli'nl  connection  betw»»en  the  plnte  and  the  motor  on  the  car 

r.l4.»73  ELECTRIC  METER:  N.  Tesla.  Now  York.  N.  Y.  Ap- 
plication llb'd  l»ei\  ir>.  ivW  The  combination  with  n  circuit  of 
nIternalInK  iMirn-nls  of  n  meter  eon^posed  of  two  cmductot^  con- 
nectcd  respectively  with  the  circuit  and  sepnrntecl  hy  n  rnrefled 
gns  substance 

rd4.97r..  ELECTRICAL  ANNFNCIATnR;  N  M  Wntson.  Detroit. 
Mich.  .\pplt<\'«tloi<  filed  July  7.  \SK  The  comblnntion  with  nn 
electric  circuit  of  a  magnet,  n  pivoted  nrmnture.  n  target  nclu^ted 
b\-  the  nrmi«tur«\  and  a  mo\iitilo  spring  cnlrh  for  supp<irtlnR  th«> 
targi>t  In  Us  visible  position 

.M4,97l»  RATTER Y:  n  H  Wilson.  Chlcngo.  Til  Application  filed 
Sept,  8.  1893.  In  a  primary  battery,  the  «»omblnntlon  of  a  T.lnr 
and  copper  plnte.  with  Iholr  brond  surfncop  oxpo^od  to  oneh  other. 


their  exposed  sides  de«.-ply  corrugated  and  a  solution  in  which 
the  plates  are  immersed. 
514.9WI.  SWITCHBOARD  SYSTEM;  D.  H.  Wilson,  Chicago,  III. 
Application  filed  Sept.  8,  1893.  A  switchboard  for  an  electric 
fence,  consisting  of  a  transmitting  and  receiving  telephone,  a 
lever  upon  which  the  receiving  telephone  is  normally  hung,  con- 
ducting plates  on  the  end  of  the  lever,  contact  points  adjacent 
thereto,  a  third  contact  point  normally  in  contact  with  the  lever, 
a  telegraph  instrument  ha\ing  a  movable  base,  and  connections 
whereby  when  the  telephone  and  telegraph  instruments  are  con- 
nected lo  the  fence  wires  the  connection  of  the  wires  with  the 
generator  is  automatically  broken. 

il4,981.  CIRCUIT  MAKING  AND  BREAKING  DEVICE;  D.  H. 
Wilson,  Chicago,  III.  Application  filed  Sept.  S,  1893.  The  com- 
bination of  an  induction  coil  with  a  circuit  breaker  in  the 
primary  circuit,  the  circuit  breaker  comprising  a  pivoted  plate, 
to  which  is  fastened  a  sealed  mercury  chamber  with  contact 
points  of  unequal  length  therein,  the  circuit  breaker  and  In- 
duction coil  being  so  related  that  when  the  latter  is  energized 
the  mercury  chamber  is  moved  to  break  the  circuit,  and  an  ad- 
justable spring  and  stop  associated  with  the  circuit  breaker  to 
regulate  the  rapidity  of  its  motion. 

.^15,020.  ELECTRICAL  CCNVERTER;  A.  L.  Riker,  New  York, 
N.  Y.  Application  filed  July  27,  1893.  A  converter  core  built  up 
«»f  a  series  of  laminae  of  substantially  the  shape  of  the  letter  F, 
the  parts  being  so  proportioned  that  when  two  of  them  are 
placed  together  they  form  a  conrlnuoud  rectangular  frame,  with 
a  strip  extending  centrally  across  the  same. 

.Mr.,022.  ELP:CTRIC  AHC  lamp:  S.  W.  Ru.shmore.  Brooklyn.  N.  Y. 
Application  filed  Feb.  2ft,  1893.  This  comprenends  the  use  of  a 
single  electromagnet  in  combination  with  an  armature  moving 
upon  a  central  axis  under  the  influence  of  both  poles  of  the  mag- 
net and  a  short  train  of  gearing  mounted  In  a  frame,  which  Is 
pivoted  on  an  axis  coincident  with  the  axis  of  the  armature. 

.'.l.n,087.  ELECTRIC  DISTRIRI'TION  BOX;  O.  D.  and  M.  A.  Klein- 
steuber.  Milwaukee.  Wis.  Application  filed  June  27.  1893.  A 
series  of  contact  sections  in  combination  with  a  common  sup- 
port for  the  series,  an  Inclosing  ca.sing  for  the  same,  and  two 
lengths  of  cables,  each  containing  a  plurality  of  wires  leading 
into  the  casing  and  making  contact  with  the  respective  series  of 
contact   sections. 

.-.1.-..HIS.  ELECTRICAL  CIRCCIT  CONTROLLER:  R.  Callender, 
Hrantford.  Canada.  .\i«pli<ation  filed  Nov.  2.  1893.  A  circuit  con- 
troller having  a  series  of  radially  disposed  plungers  adapted  to 
be  moved  into  electrical  connection  with  a  common  conductor,  in 
combination  with  a  revolving  arm  carrying  an  electromagnet 
adapted  to  raise  any  f>f  said  phmgers  into  their  tippermost  posi- 
tion. 

M.-..100.  ELECTRICAL  (MRCFIT  C0NTR<1LLKR:  R  Callender. 
Hrantford.  Canada.  .Vpplicatlon  filed  Nov.  2.  IS.^",,  Two  or  more 
reed  armatures  having  different  perltvls  of  natural  activity  when 
put  Into  motion  by  the  closure  of  a  circuit  through  a  controlling 
eKctr<  magnet,  in  combination  wlMi  ni<''ans  whereby  two  or  more 
additional  circuits  are  iiidejiendently  <loscd  by  the  reed  arma- 
tures at   the  termination   of  their  individual   vibratory  period. 

r.l5.12.'>.  ARC  LAMP:  W.  O.  Melssner.  Chicago.  HI.  Application 
filed  Sept.  11.  1893.  The  combination  of  a  carbon  rod  with  a 
fhiti'h    ha\lng   two   clamping  edges   rigidly    united   In   one  struc- 
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line  iind  ailapleil  to  ,iiterniili'i>  riuti'li  alio  nioxi-  i^n-  i  ■  .u  oi 
either  illrectlon,  and'n  magnet  connect«>d  so  as  to  control  the 
clutch. 

r.ir..ll<i.  AFTOMATIC  SI<;NALINC.  TRANSMITTER:  R.  Cnllender. 
Jtrnntford.  (^nnada.  Application  filed  Nov.  2,  1S93.  This  com- 
prises a  contri»lllng  commutator  and  a  n»tar>-  circuit  making  and 
bn-aklng  device,  timed  to  have  a  definite  n*latlve  »pe«>d  of  rota- 
tion, means  for  giving  the  clrctilt  closer  any  i  "  'mined  num- 
Ix-r  of  n-vohitlons.  and  aildltlonnl   nvans  for  .;   at   will  the 

numl^er  of  iMrcult  closures  in  <Mib   revolution. 

Mr,.297  ELECTRIC  IGNITER  FOR  GAS  ENGINES;  J.  Low  and 
J.  W.  Oow,  Steubonvllle.  Ohio.  Application  filed  May  IX.  189.1 
TtiK  .  .  i-.i'^tn  of  a  magnet  having  Its  core  projecting  Into  an 
.  1  nder  and  insulated  therefroirt.  menns  for  completing 
I  he  circuit  of  tl  et.  M  contact   on  C  n  Influenced  by 

the  magriet.  wb'  i   spark  may  l>e  pr  when  contact  Is 

made  and  hroken  with  the  mafmet  core. 
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RAPID   TRANSIT    FOR   NliW    YORK. 

The  plan  recently  subiuilted  by  ex-.\iayor  Hewitt  for  a 
rapid  transit  system  for  Xew  York  embodies  the  undcr- 
j^romid  feature,  and  has  met  with  almost  unanimous  ap- 
proval from  the  public.  As  any  underj^round  road  will  al- 
most undoubtedly  entail  the  use  of  electricity  as  the  motive 
power,  all  interested  in  the  electrical  industries  have  a  dis- 
tinct interest  in  furthering  the  Hewitt  plan,  and  in  assisting 
to  get  rid  of  the  present  incompetent  Rapid  Transit  Com- 
mission, which  is  a  stumbling  block  in  the  way  of  the 
adoption  (jf  any  system.  While  the  motives  of  the  members 
of  the  commission  may  be  proper,  and  the  suspicion  that 
they  are  mere  puppets  of  the  present  elevated  railway  in- 
terests may  be  unjust,  the  fact  remains  that  the  public  has 
lost  all  confidence  in  them,  and  their  official  existence  is  a 
menace  to  the  success  of  any  competent  scheme  of  rapid 
transit.  The  adoption  of  eiectrictiy  as  the  motive  power  for 
the  proposed  Hewitt  system  would  give  an  impetus  to  that 
method  of  traction  that  would  have  a  far-reaching  effect,  and 
hasten  its  adoption  in  other  cities  where  its  use  has  been  dis- 
cussed. The  Rapid  Transit  Commission  have  made  the  state- 
ment that  they  have  no  power  to  carry  out  a  plan  like  Mr. 
Hewitt's,  but  as  they  have  the  power  to  adopt  an  objection- 
able plan,  the  Legislature  should  lose  no  time  in  abolishing 
this  unpopular  body,  and  then  proceed  to  give  the  attention 
to  the  scheme  proposed  v/hich  it  merits  and  the  needs  of  the 
public  demaiul. 
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trealincnt,  tracing  the  gradual  growth  of  the  various  funda- 
mental ideas  and  showing  the  manner  in  which  they  were 
treated  by  the  different  workers  in  this  great  field.  A  lesson 
taught  by  the  story  of  l-"araday  and  .\laxwell  is  the  great 
importance  of  keeping  the  mind  free  from  tlie  tranunels  ol 
authority  and  of  academic  methods  of  thought.  It  is  perhaps 
not  too  much  to  say  that  the  great  conceptions  of  Faraday 
would  never  have  had  birth  had  he  received  a  regular  aca- 
demic training,  and  that  if  Maxwell  had  not  adopted  the 
course  he  did  in  abs<jrbing  the  knowledge  of  Faraday  before 
submitting  his  mind  to  the  influence  of  orthodox  au- 
thority, his  subse(|uent  labors  might  have  had  but  a  tithe 
nf  their  great  value.  Herbert  .Spencer,  it  is  known,  ascribes 
his  original  methods  of  tiiought  to  liis  escape  from  the 
orthodox  cour.se  of  mental  training,  and  John  Stuart  Mill 
lefcrs  in  strong  terms  to  the  danger  of  authority  from  its 
tendency  toward  the  repression  of  <jriginality.  The  history 
of  thought  shows  that  from  Aristole  to  the  present  all  great 
advances  have  been  due  to  those  who  rebelled  against  the 
tyramiy  of  autlujrity,  and  yet  these  arc  the  very  ones  whose 
inriuence,  while  freeing  the  mind  from  one  bondage  has  only 
resulted  in  submitting  it  to  an(Jther.  While  every  one  is 
not  competent  to  (piestion  thr  oomMusions  of  a  master,  yet 
all  should  hold  as  a  right  tiie  privilege  to  api)ly  the  test  of 
fact  and  experimented  even  t<t  the  theories  of  Maxwell. 


makes  it  possible  to  adopt  a  more  feasible  and  less  expensive 
plan  over  a  much  more  picturesque  and  attractive  route, 
u-^mg  neighboring  waterfalls  in  place  of  expensive  coal.  As 
the  lower  end  of  the  route  is  already  accessible  by  rack  and 
pniion  railroads,  an  invalid  will  then  be  able  to  ride  in  his 
ciiair  from  any  city  of  the  Continent  to  the  top  of  the  Ji*ng- 
frau. 


A   BOLD   VENTURE   IN    ELECTRIC    RAILROADING. 

That  electricity  makes  it  possible  and  practicable  to  build 
a  railroad  where  the  use  of  horses  is  out  of  the  (juestion  and 
the  use  of  steam  is  impracticable  and  too  costly,  is  shown 
very  well  in  the  new,  bold  j)roject  which  is  rei)orted  from 
Switzerland,  that  imi(|ue  little  country  whose  grand  and 
beautiful  scenery  is  one  (jf  the  chief  s(nirces  of  revenue  to 
the  people — aiid  retpiires  no  artificial  protection,  i'ermis- 
siou  has  just  been  asked  from  that  government  to  build  an 
electric  railroad  to  the  top  of  the  magnificent  jungfrau,  one 
of  the  grandist,  highest  and  m<j.st  admired  of  the  snowclad 
Alps  in  the  I'.ernese  grouj).  Those  who  have  never  seen 
this  mountain  may  obtain  an  idea  of  the  difficulties  involved 
when  they  consider  that  it  is  a  jagged  mountain,  on  which 
avalanches  are  so  numerous  that  the  traveler  on  the  opposite 
hillls  is  often  repaid  by  waiting  to  see  one.  liitil  not  very 
long  ago  the  ascent  of  this  mountain  was  con.sidered  im- 
|)os.sil)le,  and  a  number  of  lives  were  lost  in  tin-  numerous 
aftcMipts,  and  cvrn  now  it  should  be  attnni)ted  only  by  cx- 
pirt  climbers  in  com|)any  with  expert  guides,  and  re(|uires 
two  days  for  the  round  trip.  To  build  a  railroad  on  such 
a  mountain  is  a  pr<»ject  which  only  a  Swiss  would  dare  to 
make,  and  the  able  and  fearless  engineers  which  that  little 
country  has  lnrnc<|  out  leaves  little  doubt  that  the  project 
<an  be  carried  i»ut  successfully,  though  we  venture  to  jirc- 
dict  not  with«»ut  the  loss  of  lives  in  the  attempt.  Even  the 
lower  cnti  ..f  this  proposed  railroad,  near  the  well-known 
and  favorite  resort,  the  Wengern  .Mp.  is  not  very  far  below 
the  eternal  snow  line,  so  that  almost  the  entire  road  will  be 
th-ough  the  regions  of  the  eternal  sn,,w  fieMs;  nmeh  of  it.  if 
not  most  of  it.  nuist  therefore  be  titmielled  or  protected  from 
the  frequent  snowstorms  and  avalanches  by  a  half  tunnel 
under  the  solid  rock.  .Vn  isolated  rocky  prominence.  200  feet 
b(  low  the  top  and  free  from  snow,  is  to  form  the  iipper  trr- 
mmal  (^f  the  railroad,  the  rest  of  the  joi.rnev  to  the  top  be- 
ing made  by  an  electric  elevator,  probably  through  a  shaft. 
Some  of  the  scant  <lata  at  present  at  hand  is  given  in  our 
r^igest.  More  than  one  scheme  has  been  pmposeH  to  make 
the  top  of  tl-.is  motintain  accessible  to  the  nmnerou*;  travelers 
whose  tierve.  muscle  and  ptjrse  are  not  equal  to  the  reqtiire- 
tnents  of  the  old-fashi«Mied  way  of  climbing  this  mountain. 
One  of  these,  originatinq;.  we  believe,  in  Fneland.  was  to 
ti'nnol  hort7ontalIv  infr.  the  heart  of  \hr  mountain,  and  from 
there  tip  to  the  top  by  a  \ertical  shaf..     Electricitv  now 


ALTERNATING  CURRENTS. 

We  have  several  times  referred  to  the  ditticulty  of  stu- 
dents in  following  the  analytical  treatment  of  alternating  cur- 
rents, and  pointed  out  the  objections  to  this  method  from 
its  excessive  complexity  when  the  form  of  the  alternating 
current  curve  departs  from  the  simple  sine  form,  as  it  must 
necessarily  do  in  practice.  Another  serious  objection  is 
the  manner  in  which  physical  facts  are  masked  in  the 
analytical  treatment  and  their  practical  bearing  obscured. 
We  have  recently  published  a  number  of  anicles  based  upon 
rati(jnal  methods  of  treating  the  subject,  among  which  are 
those  of  Kennelly,  Ryan  and  Patten,  and  which  togetlier 
form,  from  this  point  of  view,  perhaps  the  best  contribution 
t<»  the  literature  of  the  subject  yet  made,  whether  in  periodi- 
cals or  books,  in  this  number  we  print  the  first  section  of 
the  Convention  paper  of  Mr.  C.  F.  Scott,  referred  to  in  our 
last  issue,  which  is  a  further  contribution  of  the  same  char- 
acter, and  one  that  will  appeal  particularly  to  practical  cen- 
tral station  men.  It  should  be  borne  in  mind  that  while  all 
of  the  alternating  current  efYects  enumerated  are  of  interest 
t«»  those  who  wish  to  have  an  intelligent  idea  of  alternating 
current  working,  many,  such  as  hysteresis,  resonance,  Fer- 
ranti  effect,  cajjacity,  etc.,  will  have  no  bearing  on  every 
(lay  |)ractical  work  in  connection  with  ordinary  installations. 
( )n  the  other  hand,  the  i)henomena  of  self  and  mutual  in- 
duction are  of  the  greatest  practical  importance,  and  can- 
not be  neglected.  Perliaps  every  one  who  has  had  to  do 
with  alternate  current  wiring,  in  which  tables  calculated  for 
continuous  currents  were  used,  has  noticed  singularities  in 
drop.  With  the  usual  frequency  employe<l  in  this  country 
and  with  the  large  wires  sometimes  necessar)-  in  alternating 
current  wiring,  the  inductive  effect  cannot  be  neglected,  and 
it  will  be  useful  to  the  reader  to  apply  to  the  drop  curves 
in  Mr.  Scott's  paper  some  data  froin  an  actual  installation, 
that  this  point  may  be  impressed  upon  his  mind.  The  in- 
ductive drop,  it  is  well  to  remark,  should  not  be  con- 
founded with  that  caused  by  a  tnie  ohmic  increase  of  resist- 
ance, due  to  the  imequal  distribution  of  an  alternating  cur- 
rent in  a  conductor.  The  increase  of  drop  from  the  latter 
tause  is  absolutely  negligible  with  conductors  of  the  sizes 
<»rdinarily  use<l  and  with  commercial  frequencies.  The  man- 
ner in  which  the  inductive  drop  is  affected  by  the  disposi- 
tir>n  of  conductors  is  clearly  shown  in  the  paper,  and  here- 
after there  will  be  no  excuse  for  installing  alternating  cur- 
r«nt  lines  without  reference  to  this  point,  as  has  heretofore 
almost  mn'versally  been  done.  .*>ome  months  ago  an  article 
in  these  eolnmns  on  the  points  above  referred  to  brought 
forth  a  nmnber  of  inquiries  from  central  station  managers, 
from  which  it  appearerl  that  the  efTect«  of  impedance,  impor- 
tant as  fhcv  are.  were  then  almost,  if  not  entirelv.  unknown 
to  practical  men.  The  papfr  of  ^fr.  .'^cott  is.  therefore,  a 
most  timelv  one.  and  will,  from  the  clear  and  simple  manner 
in  which  the  subject  referred  to  is  treated.  a<:  well  as  from  the 
other  practical  information  contained  in  it.  be  a  boon  to  cen- 
tral station  men.  and  of  miusual  value  to  student*  a*  a 
first  introdtiction  to  a  branch  of  electricitA-  that  is  almost 
'lail\  bcconu'ng  of  greater  importance  Taken  in  connec- 
tion with  the  articles  of  Prof.  R\'an.  now  being  ptiblisbrd 
«:f '"iallv  in  our  column*,  and  the  paper  of  Dr.  Pell,  the  second 
section  of  which  appear*  in  thi*  number,  and  the  recent 
articles  of  Kennellv  and  Patten,  the  reader  mav  obtain  ideas 
and  information  in  rerard  to  alternating  current  worVing 
which  he  cotild  not  get  from  all  the  books  thus  far  published. 
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The    Faraday=Maxwell  =  l1ertzian  Epoch III. 


By  M.   I.   PUPIN. 

Faraday  did  not  form  a  new  school  of  physicists  during 
liis  lifetime.  His  ideas  were  too  original,  his  view  of  the 
l)henomena  of  electricity  was  far  too  different  from  the  gen- 
erally accepted  views  of  his  time  to  gain  him  a  large  follow- 
ing, even  among  his  own  countrymen.  His  generation  rec- 
ognized the  supreme  value  of  his  discoveries;  it  failed  to  ap- 
preciate the  full  meaning  of  the  aims  of  his  speculation.  It 
was  reserved  for  the  next  generation  to  grasp  this  meaning 
and  to  explain  it  in  terms  of  the  language  of  the  existing 
mathematical  theories.  It  was  by  no  means  an  easy  task  for 
the  next  generation  to  perform.  It  required  a  peculiarly 
constituted  mind;  a  mind  combining  in  itself  the  mental 
(pialities  of  a  physical  investigator  and  a  mathematician. 
Maxwell  was  a  perfect  representative  of  this  rare  combina- 
tion.    When  his  attention  was  first  drawn  to  Faraday  he 


difference  between  P'araday's  way  of  conceiving  phenomena 
anfl  that  of  the  mathematicians,  so  that  neither  he  nor  they 
were  satisfied  with  each  other's  language.  I  had  also  the 
conviction  that  this  discrepancy  did  not  arise  from  either 
party  being  wrong.  1  was  first  convinced  of  this  by  Sir 
William  Thomson,  to  whose  advice  and  assistance,  as  well 
as  to  his  published  papers,  I  owe  most  of  what  I  have 
learned  on  the  subject." 

Maxwell  was  barely  twenty  when  he  first  took  up  the  study 
of  Faraday.  Sir  William  Thomson  was  twenty-four  when 
he  first  announced,  in  1845,  i"  ^  paper  "  On  the  Elementary- 
L.  ws  of  Statical  Electricity "  ("  Papers  on  Electrostatics 
and  Magnetism,"  article  II.),  his  strong  inclination  toward 
the  view  of  Faraday.  But  Thomson  was  too  far  advanced 
at  that  time  in  the  great  scientific  activity  of  those  days. 
He  played  too  prominent  a  part  in  the  establishment  of  the 
principle  of  conservation  of  energy  and  the  mechanical 
theor}'  of  heat  to  allow  Faraday's  researches  to  occupy  his' 


frrgjii; 


was  fortunately  still  out  of  the  hearing  distance  of  the  se- 
ductive voice  of  the  old  "direct-action-at-a-distance  theories" ; 
1  say  fortunately,  for,  as  Hertz^  observed  once  in  his  charac- 
teristic way,  he  who  once  strayed  into  the  magic  circle  of 
these  remained  a  captive  there.  Maxwell  was  born  in  June, 
1 831;  Faraday  announced  his  first  discovery  in  electromag- 
netic induction  in  November  of  the  same  year.  William 
Thomson,  now  Lord  Kelvin,  was  then  only  ten  years  old. 
"  Before  I  began  the  study  of  electricity."  said  Maxwell,^ 
"  I  resolved  to  read  no  mathematics  on  the  subject  till  I  had 
first  read  through  Faraday's  "  Experimental  Researches  on 
Electricity."     I  was  aware  that  there  was  supposed  to  be  a 

'Hertz  on  "The  Relation  Between  Light  and  Electricity."  Lec- 
ture delivered  before  the  62d  Convention  of  Naturalists  and  Fhy- 
.cicians  at  Heidelbergr,   1S90. 

Treatise  on  Electricity  and  Magnetism.      Vol.  I.,  preface,  p.  9. 


attention  completely,  although  many  an  investigation  of  that 
date  shows  clearly  the  strong  influence  which  Faraday's  dis- 
coveries and  views  exerted  upon  him.  ^laxwell  threw  his 
whole  young  heart  and  soul  into  his  study  of  Faraday's 
"  Experimental  Researches."  It  was  only  a  year  after  he 
took  his  degree  at  Cambridge  when  his  first  essay  '*  On 
Faraday's  Lines  of  Force  "  appeared.  By  considering  the 
motion  of  an  imponderable,  incompressible  fluid.  Maxwell 
drew  in  this  essay  a  masterly  picture  of  Faraday's  lines  of 
force,  showing  their  bearing  upon  the  various  phenomena 
of  electricity,  and  added  tQ  it  a  mathematical  commentary 
of  rare  elegance.  This  picture  makes  the  whole  region  cov- 
ered by  Faraday's  researches  appear  in  sharply  defined  out- 
lines, especially  to  the  eyes  of  those  who  prefer  to  view  things 
in  the  intense  light  of  mathematical  analysis.  "  We  have 
all  acquired,"  said  Maxwell  in  this  essay,  "the  mathematical 
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conception  of  *  *  *  attractions.  \N'e  can  reason  about 
thcni  and  determine  their  appropriate  forms  or  formulae. 
These  formulae  have  a  distinct  mathematical  significance,  and 
their  results  are  f(jund  to  be  in  accordance  with  natural  phe- 
nomena. There  is  no  formula  in  ai>piied  mathematics  more 
consistent  with  nature  than  the  formula  of  attractions,  and 
no  theory  better  established  in  the  minds  of  men  than  that  of 
the  action  of  bodies  on  one  another  at  a  distance.  The  laws 
of  the  conduction  of  heat  in  uniform  media  ajjpear  at  first 
sii^ht  amonj^  the  most  different  in  tlu-ir  ]>hysical  relations 
from  th(jse  relatinj^  to  attractions.  The  (juantities  which 
enter  int«»  them  are  tevipcralure,  flow  »/  heal,  cmiduclivity. 
The  word  force  is  foreign  to  the  subject,  ^"et  we  find  that 
the  mathematical  laws  of  the  uniform  motion  of  heat  in 
hoTiio^fneous  merlia  are  identical  in  form  with  those  of  at- 
tractions varying  inversely  as  tlie  square  of  the  distance.  We 
have  only  to  substitute  sutirct;  of  heat  for  centre  of  attrac- 
tion, flaw  of  heat  for  accelrratinff  ifl'ect  of  attrac- 
tion at  any  pf)int,  and  temperature  for  potential,  and  the 
solution  of  a  i)roblem  in  attractions  is  transformed  into  that 
I  if  a  problem  in  heat." 

"This  anal<»gy  bi-tween  the  fornnilae  of  heat  and  attrac- 
tion was,  I  believe,  first  pointed  out  by  I'rof.  William  'J'hom- 
s«>n."     ♦     *     * 

"  Now,  the  conducti«»n  of  heat  is  suppose<l  to  proceed  by 
an  action  between  contiguous  parts  of  a  nu'«lium.  while  the 
force  of  attraction  is  a  relation  between  distant  bodies,  and 
yet.  if  we  knew  nothing  more  than  is  exi)ressed  in  the  mathe- 
matical fornndae,  there  would  be  nothii\g  to  distinguish  be- 
tween one  set  of  phenomena  and  the  other." 

*  *  *  0  ^f  *  * 

"It  is  by  the  use  of  analogies  oi  this  kind  that  I  have  at- 
tcmj»ted  to  bring  before  the  mind,  in  a  convenient  and  man- 
ageable form,  those  mathematical  ideas  which  ari'  necessary 
to  the  stu<ly  of  the  phenomena  of  electricity." 

"  I'y  referring  everything  to  the  ])urely  ge« (metrical  idea 
of  the  motion  of  an  imaginary  tluitl,  1  hope  to  attain  gen- 
erality and  precision,  and  to  avoid  the  <langers  arising  fntm  a 
premature  theory  professing  to  explain  the  cause  of  ])lie- 
nomena.  If  the  results  of  mere  .speculation  which  I  have 
collected  are  found  to  be  of  any  use  to  experimental  i)hiloso- 
phers,  in  arranging  and  interpreting  their  results,  they  will 
have  .served  their  puq)ose,  and  a  mature  the<>r>-,  in  which 
physical  facts  will  be  physically  explained,  will  be  formed 
f)y  those  who,  by  interrogating  Nature  herself,  can  obtain 
the  only  true  solution  of  the  (|uestion  which  the  mathe- 
niatical  theory  suggests." 

These  remarks  contain  what  may  be  called  the  Jfin-we/tian 
ftrofframme  of  reformation  of  the  science  of  electricity.  The 
use  of  analofrie<  forms  the  fundamental  feature  of  thin  pro- 
gramme. Maxwell  nmaini'd  faithful  to  it  throuj^hout  his 
whole  life,  lint  it  must  be  well  imderstood  that  he  did  not 
remain  faithful  to  any  particidar  analogy.  They  were  all 
lcm|)orary  structtircs  to  be  torn  down  like  the  scafTolding  of 
a  new  edifice  as  soon  as  they  had  done  their  duty.  The  first 
analogy  was  the  notion  of  an  imponderable,  inconipressi- 
ble  (hiid.  I'.y  means  of  the  tubes  of  llow  he  explained  graph- 
irall)  what  b'araday  meant  by  lines  of  force.  Having  once 
clearly  defined  by  this  particular  analogy  the  idea  of  lines 
of  force,  he  applied  it  to  the  "  theor)-  of  dielectrics,"  "of 
permanent  m.ignets."  "of  paramagnetic  and  diamagnetic  in 
dttction,"  of  "  magnecrystallic  induction."  etc..  etc.  When 
he  came  to  the  application  of  the  idea  of  lines  of  force  to  the 
•liscussion  of  electric  cttrrents  produced  bv  induction,  there 
his  analogy  seemeil  ti^  fail  hitn.  It  could  give  him  no  picture 
of  what  Karad.w  called  (he  fltt  trolnnn  state.  This  circum- 
stance utid(Mibtedly  causecl  him  considerable  disappointnient. 
for  il  is  well  known  th,Tt  Maxwell  looked  upon  thi<;  state  as 
one  of  the  fundamental  tptantitics  in  the  clcclrical  science 


and  made  it  appear  in  the  list  of  his  fundamental  equations. 
The  discovery  of  a  mathematical  function  representing  in 
every  respect  Faraday's  elcctrotonic  state  seems  to  have  been 
considered  by  Ma.xwell  as  -the  crowning  effort  of  his  first 
essay.  He  called  it  the  elcctrotonic  intensity;  in  his  later 
writings  he  changed  the  name,  but  this  very  change  reminds 
us  that  he  had  changed  the  analogy,  by  means  of  which  he 
grailually  umavelled  the  mysteries  of  Faraday's  visions  in 
electricity,  baraday's  elcctrotonic  state  of  a  closed  linear 
conductor  is  kntjwn  to-day  among  engineers  as  the  number 
of  lines  of  force  interlinked  with  the  conductor;  hence  the 
rate  of  variation  of  that  state  is  tlie  same  thing  as  the  rate 
of  change  of  the  interlinked  lines  of  force,  and  therefore  it  is 
equal  to  the  electromotive  force  induced  in  the  conductor. 
But  this  is  not  exactly  the  same  thing  as  Maxwell's  electro- 
tx'uic  intensity,  and  the  distinction  seems  to  me  to  be  ex- 
ceedingly important.  According  to  Maxwell,  and  Maxwell 
interpreted  baraday,  that  electromotive  force  is  induced  in 
the  space  occupied  by  the  linear  conductor  whether  the  con- 
ductor be  there  or  not;  hence  it  must  be  due  to  some  process 
going  on  in  ever)'  element  of  that  space:  the  presence  of  a 
conductor  there  offers  only  a  convenient  means  of  measur- 
ing that  electromotive  force  by  sim|>ly  connecting  the  ends 
of  the  conductor  to  an  electrometer.  To  give  a  mathemati- 
cal expression  to  the  process  going  on  in  every  element  of 
the  space  occupied  by  the  wire,  when  there  is  a  variation  of 
the  magnetic  lines  of  force.  Maxwell  discovers  a  functi<jn,  the 
elcctrotonic  intensity,  which  has  definite  numerical  values 
and  definite  directions  at  every  element  o\  the  wire.  an<l 
whose  rate  of  \ariation  in  the  direction  of  the  elements e<juals 
the  electromotive  force  induced  in  that  element.  The  com- 
ponents of  this  function  he  calls  electrotonic  functions  or 
components  of  clectrotonic  intensity. 

"  We  have  "  *  *  obtained  in  the(se)  functions,"  sai<l 
Maxwell,  "the  means  of  avoiding  the  consideration  of  the 
«|uantity  of  magnetic  induction  \yh\ch  passes  through  the  cir- 
cuit. Instead  of  this  artificial  method,  we  have  the  natural 
one  of  considering  the  current  witli  reference  to  quantities 
existing  in  the  same  space  with  the  current  itself." 

.Some  physicists,  and  among  them  Hertz."  have  objected 
to  the  ])resence  of  the  vector  potential  in  Maxwell's  funda- 
n.ental  ecpiations  on  the  ground  that  such  equations 
should  express  relations  between  experimentally  meas- 
.surabl)  quantities,  and  not  between  purely  mathe- 
matical functions  like  the  vector  potential.  Hertz 
eliminated  the  vector  potential  from  his  re])resentation  of 
the  l-'araday-Maxwell  theor)-  of  electricity;  but  it  seems  that 
this  very  elimination  takes  away  the  warm  colors  from  the 
picture  which  Hertz  in  his  theoretical  writings  gave  us  of 
the  ideas  itf  laraday  and  .Maxwell.  In  a  note  appaided  to 
a  later  essay.  Hertz  acknowledged  that  he  diil  not  consider 
very  carefully  all  of  Maxwell's  writings  when  he  wrote  the 
essays  named  in  the  foot  nt)te  below-.  His  principal  source 
(»f  information  concerning  Maxwell's  the»»r>'  of  electricitx 
was  the  great  treatise.  It  would  naturally  follow,  then,  that 
the  full  bearing  of  the  vector  potential  upon  Maxwells  theory 
of  electricity  escaped  his  eagle  e\c.  This  bearing  is  some- 
what obscured  by  the  vast  amotmt  of  material  contained  in 
the  treatise,  which  has  little  or  nothing  to  do  with  the  Fara- 
day-Maxwell theory  of  electricity.  The  vector  potential 
(which  is  only  another  name  for  the  elcctrotonic  intensity), 
giving,  as  it  did.  a  mathematical  expression  to  the  belief  in 
the  real  physical  existence  of  what  I'araflay  calle<l  the 
elcctrotonic  state,  was  c«"tnsidered  by  Maxwell  as  one  of  the 
most  important,  if  not  the  most  im]>ortant,  quality  in  the 
wlmle  range  of  physical  quantities  discovered  by  Faraday. 
It  exists  in  a  condtictor  even  if  there  be  no  observable  force 
acting  between  this  condiictor  and  the  stirrnuvling  Tuagnetic 
field;  as,  for  instance,  when  a  conductor  throtigh  which  no 

•  F:i«»olHr   W«v«><i.    arttHo    VTTT. 
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current  flows  is  placed  in  a  constant  magnetic  field.     It  mani- 
fests itself  just  as  the  existence  of  matter  manifests  itself  to 
our  senses;  that  is,  through  a  reaction,  similar  to  the  inertia 
reaction   of  matter,   with   which   the   conductor   opposes   a 
change  in  its  electrotonic  state.     This  reaction  is  measured 
b)    the  induced  electromotive  force.     Maxwell  saw  clearly 
that  the  experimental  proof  of  the  actual  existence  of  the 
electrotonic  state  meant  a  severe  blow  to  the  direct-action-at- 
a-distance  theory  and  an  approach  to  the  realization  of  Fara- 
day's visions,  to  which  1  referred  above.     For  since  there  is 
no  apparent  force  acting  upon  a  conductor  through  which 
no  current  flows  when  that  conductor  is  in  the  vicinity  of  a 
magnet,  it  follows  that  the  old  theory  which  starts  with  the 
fundamental  laws  of  action  of  forces  between  bodies  will  ex- 
pt)se  all  its  weakness  when  it  attempts  to  account  for  the 
current  induced  in  a  neutral  conductor.     He  had  no  confi- 
dence in  his  own  experimental  skill  at  that  time.     "  I  hope," 
said  he,  in  the  essay  under  consideration,  "  to  render  it  evi- 
dent that  I   am  not  attempting  to  establish  any  physical 
theory  of  a  science  in  which  1  have  hardly  made  a  single  ex- 
periment    *     *     *     "     But   he   as     much   as   assured   the 
readers  of  his  essay  that  he  would  assist  the  experimental 
investigation  to  complete  what  Faraday  had  left  unfinished, 
and  that  is  to  produce  all  the  necessary  "  experimental  data 
for  the  direct  proof  of  the  unknown  state."""     In  what  the 
promised  assistance  was  to  consist  may  be  gathered  from 
the  following  lines  of  the  same  essay  :^     "  In  this  outline  of 
haraday's  electrical  theories,  as  they  appear  from  a  mathe- 
matical point  of  view,  I  can  do  no  more  than  simply  state  the 
mathematical  methods  by  which  I  beheve  that  electrical  phe- 
nomena can  be  best  comprehended  and  reduced  to  calcula- 
tion, and  my  aim  has  been  to  present  the  mathematical  ideas 
to  the  mind  in  an  embodied  form  as  systems  of  lines  or  sur- 
faces, and  not  as  mere  symbols,  which  neither  convey  the 
same  ideas   nor  readily  adapt  themselves  to  the  phenomena 
to  b  explained.      The  idea  of  the  eleclrotonic  state,  however, 
has  not  yet  presented  itself  to  my  mind  in  such  a  form  that  its 
nature  and  properties  may  be  clearly   explained  without  ref- 
erence to  mere  symbols,'' dLnd,    therefore,    1    propose    in    the 
following  investigation  to  use  symbols  freely  and  to  take  for 
granted  the  ordinary  mathematical  operations.    By  a  careful 
study  of  the  laws  of  elastic  solids  and  of  the  motions  of  vis- 
cous fluids  I  hope  to   discover  a   method   of  forming  a    me- 
chaTiical  conception  of  this   electrotonic  state  adapted  to  gen- 
eral reasoning.''     (See  Prof.  W.    Thomson    "On    a    Mathe- 
matical Representation  of  Electric,  Magnetic  and  Galvanic 
Forces,"  "  Canb.  and  Dub.  Math.  Jour.,"  January,  1847.) 

The  reference  to  Thomson's  paper  is  made  clearer  in  the 
course  of  the  essay  by  the  following  statement:^    "  With  re- 
spect to  the  history  of  the  present  theory,  I  may  state  that  the 
recognition  of  certain  mathematical  functions  as  expressing 
the  '  electrotonic  state '  of  Faraday  and  the  use  of  them  to 
express  electrodynamic  potentials  and  electromotive  forces 
is,  as  far  as  I  am  aware,  original ;  but  the  distinct  conception 
of  the  possibility  of  the  mathematical  expressions  arose  in 
my   mind   from   the  perusal   of   Prof.   William  Thomson's 
papers  '  On  a  Mathematical  Representation  of  Electric,  Mag- 
netic and  Galvanic  Forces  '     '''     *     *     and  his  '  Mathemati- 
matical  Theory  of  Magnetism,'  '  Philosophical  Transactions,' 
Part  I.,  1 85 1,  article  78,"  etc.  '  One  more  quotation  from 
the  same  essay  will  suffice  to  complete  the  demonstration 
of  the  importance  which  in  his  first  essay  and  in  all  his  later 
essays  Maxwell  attached  to  the  electrotonic  state.     He  closes 
in  this  essay  his  mathematical  discussion  of  this  state  as  fol- 

*"On  Faraday's  Lines  of  Force,"  Scientific  papers  of  Maxwell, 
vol.    1.,    pp.    188-189. 

«p.   187. 

''These  words  are  put  'n  Italic  by  the  writer  for  obvious  reasons. 

»p.   209. 

*The  electrotonic  functions. 

'"These  words  T  choose  to  put  in  italics,  because  they  seem  to 
suggest  that  Maxwell  at  that  time  already  had  the  electro- 
magnetic theory  of  light  in  his  mind's  eye. 


lows:  "The  discussion  of  these  functions'^  would  involve 
us  in  mathematical  fornmlae,  of  which  this  paper  is  akeady 
too  full.  It  is  only  on  account  of  their  physical  importance 
as  the  mathematical  expression  of  one  of  Faraday's  con- 
jectures that  i  have  been  induced  to  exhibit  them  at  all  in 
their  present  form.  By  a  more  patient  consideration  of  their 
relations,  and  with  the  help  of  those  who  are  engaged  in 
physical  inquiries,  both  in  thi^  .subject  and  in  others  not 
obviously  connected  with  it,'"  1  hope  to  exhibit  the  theory 
of  the  electrotonic  state  in  a  form  in  which  all  its  relatioui. 
may  be  distinctly  conceived  without  reference  to  analytical 
considerations." 

'^o  sum  up  briefly:     xVlaxwell's  first  essay  on  Faraday's 
view   of  the   electric,   magnetic   and   electromagnetic   phe- 
nomena contains,  first,  the  programme  of  the  method  by 
means  of  which  he  proposed  to  formulate  ultimately  Fara- 
day's conjectures  and  speculations  into  a  physical  theory  of 
electricity.     The  introduction  of  physical  analogies  as  aids  to 
mathematical  reasoning  forms  the  characteristic  feature  of  dns 
programme.     Second,    it   contains    the    first    of    Maxwell's 
analogies;  that  is,  the  analogy  of  the  steady  flow  of  an  im- 
ponderable,  incomprehensible    fluid.     This   analogy   solves 
a  twofold  purpose:  on  the  one  hand  it  gives  a  clear  geo- 
metrical picture  of  F"araday's  lines  of  force,  and  on  the  other 
hand,  it  demonstrates  that  phenomena  which  are  reducible 
to  actions  and  reactions  of  the  contiguous  parts  of  a  continu- 
ous medium  can  lead  to  the  same  relations  which  are  ob- 
tained by  applying  Faraday's  idea  of  lines  of  force  to  the 
interpretation  of  the  phenomena  of  statical  electricity,  per- 
manent magnetism,  magnetism  of  induction,  uniform  gal- 
vanic currents  and  electromagnetism.     Third,  it  calls  our 
attention  to  the  great  importance  which  Maxwell  attached 
to  the  new  state  of  matter  discovered  by  Farada\-,  the  so- 
called  electrotonic  state,  in  consequence  of  which  a  magnetic 
field  reacts  against  external  influences  which  tend  to  change 
it,  just  as  a  body  reacts  in  consequence  of  its  inertia;  it  gives 
a  mathematical  expression  for  this  state  in  form  of  the  so- 
called    electrotonic    intensity,    a    vectorial    quantity    which 
varies  from  point  to  point  of  a  circuit,  both  in  direction  and 
in  intensity,  and  whose  rate  of  time  variation  along  any  ele- 
ment equals  the  electromotive  force  induced  in  that  element 
by  the  variation.     Fourth,  it  contains  ]\Iaxweirs  promise  of 
a  new  analogy  in  which  a  mechanical  conception  of  the 
electrotonic  state,  adapted  to  general  reasoning,  will  be  ex- 
hibited by  means  of  the  behavior  of  elastic  solids  and  the 
motion  of  viscous  fluids.     A  reference  to  William  Thom- 
son's famous  essay  of  1847  gives  an  intimation  of  the  prob- 
able form  of  the  new  analog}". 

(To  be  continued.) 


Belt  Preservative. 


The  following  empirical  formula  for  a  machine  belt  pre- 
servative is  due  to  "  L'Industrie ":  \\'arm  in  a  covered 
vessel  to  a  temperature  of  50<^'  C.,  i  kilogramme  of  essence 
of  India  rubber  broken  up  into  pieces  and  mixed  with  i 
kilogramme  of  essence  of  turpentine.  After  the  rubber  has 
melted,  add  800  grammes  of  colophone;  stir  until  this  too 
is  dissolved,  then  add  800  grammes  of  yellow  wax.  In  an- 
other vessel  put  3  kilobrammes  of  cod  liver  oil.  and  i  kilo- 
gramme of  tallow;  heat  this  mixture  until  the  tallow  melts, 
and  then  pour  it  into  the  first  vessel,  stirring  continually  until 
the  mass  cools  and  solidifies.  Belts,  the  working  faces  of 
which  are  occasionally  treated  with  this  compound,  are  said 
"  to  acquire  greater  solidit}',  and  slipping  at  the  pullevs  is 
avoided." 


Telegraphing  Without  Wires. 


Mr.  Preece,  in  a  recent  paper,  gave  it  as  his  opinion  that 
it  would  be  quite  easy  to  speak  bet\veen  France  and  England 
across  the  Straits  of  Dover,  without  anv  metallic  vonnection. 
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ALTEUNATING  CURRENT  PROBLEMS. 

HE  alternating  current  when  first  in- 
troduced for  lighting  presented  man\ 
new  problems  to  the  electrical  engi- 
neer. Numerous  difficulties  and  dan- 
gers were  predicted  by  the  theorist, 
but  in  ordinary  service  most  of  these 
have  fortunately  lain  durmant.  These 
difficulties  are  ai)t  to  appear,  how- 
ever, when  alternating  current  work 
is  attempted  on  a  large  scale.  The  in- 
'^  troduction  of  large  units,  heavier  cur- 

rent.s,  higher  p<»icntials  or  p<jwcr  service  is  apt  to  increase 
the  el'fects  (A  sclf-in(Jucli(jn  and  capacity  so  that  they  will  n(nv 
demand  careful  c<jnsideration.  The  impetus  which  electrical 
engineering  is  receiving  from  the  introduction  of  the  poly- 
phase system,  which  brings  with  it  large  units  and  long  dis- 
tances, naturally  directs  attention  to  the  general  jjroblem 
of  allernating  current  transmission  and  distribution. 

A  complete  and  exhaustive  solution  of  this  problem  is  by 
no  means  a  simple  one,  and  the  attempted  solutions  gen- 
erally lead  to  formulae  and  diagrams  which  are  possibly 
even  more  pcqjle.xing  than  the  i)henomena.  If  even  the  ^\ec- 
trician  who  devotes  all  his  energy  to  new  problems  can 
scarcely  keep  abreast  of  the  times,  it  is  not  sun)rising  that 
the  practical  engineer  and  station  manager  become  per- 
plexed and  c(»nfounded  at  the  apparently  erratic  phenomena 
obscr\-ed  in  practice  or  descril)e<l  in  print.  Tlieorelical  ar- 
ticles appear  on  variation  in  wave  forn),  harnujuics,  so-called 
Fcrranti  effects,  increased  resistance  in  conduct  »rs  with  al- 
ternating currents,  hysteresis,  peculiar  magnetic  circuits,  re- 
sonance, oscillations,  lag,  capacity,  self-induction.  Many  of 
these  articles,  although  evidently  intended  to  l)e  of  service 
in  engineering,  show  apparently  no  adequate  ai)preciation 
of  the  pnictical  bearing  an<l  relation  of  the  subjects  treated. 
Consef|ucntly  the  average  engineer  becomes  bewildered  and 
perplexed,  and  concludes  that  theoretical  explanations  arc  of 
little  value  to  the  practical  man.  There  are.  however,  many 
of  great  practical  importance,  which  admit  of  fairly  simple 
statement  and  explanation.  The  particular  element  to  be 
considered  in  the  pres-iit  paper  is  the  transmission  circuit. 

EXPERIMENTS    II.I.IT.STRATINO   SELF-INDUCTION. 

One  (»f  the  fumlamcntal  characteristics  of  alti-rnating  cur- 
rent work  is  self-induction.  The  effect  of  self-induction  is 
most  readily  shown  by  a  simple  experiment.  A  wire  hav- 
ing a  resistance  of  lo  ohms  may  be  wotmd  in  a  coil.     Ten 
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60  volts  across  tlie  circuit,  and  the  E.  M.  F.  required  for  al- 
ternating current  is  50  volts  across  the  coil  and  50  volts 
across  the  lamp,  which  gives,  not  100  volts,  but  jS  volts 
measured  across  the  two  in  series  (Fig.  2).  If  two  lamps 
be  placed  in  multiple  and  connected  in  series  with  the  coil, 
2  amperes  will  require  for  continuous  current  20  volts  on 
the  coil  and  50  volts  on  the  lamps,  or  70  volts  across  the 
circuit.  For  alternating  current  the  E.  M.  F.  on  the  coil 
is  100  volts  and  on  the  lamps  50  volts,  and  on  the  circuit 
across  the  two  in  series  the  E.  M.  F.  is  120  volts  (Fig.  3). 

The  two  lamps  which  are  in  nmltiple  may  be  placed  in 
series  with  a  second  coil  so  proportioned  that  an  E.  M.  F.  of 
50  volts  will  send  I  ampere  alternating  current  through 
the  combination,  and  a  continuous  current  of  i  ampere 
would  be  caused  by  35  volts.  This  combination  may  be 
treated  as  a  unit  and  may  be  used  to  replace  the  single  lamp 
in  the  above  test  (,Fig.  2).  If  this  combination  be  placed  in 
scries  with  the  first  coil,  the  E.  M.  F.  required  for  sending 
the  continu<ni>  current  through  the  circuit  will  be  10  volts 
on  the  coil  and  45  volts  on  the  circuit.  If  the  alternating 
current  of  i  ampere  be  sent  through  the  circuit,  50  volts 
will  be  required  across  the  combination*  and  50  volts 
across  the  coil,  the  same  as  with  the  single  lamp,  but  the  E. 
M.  v.  across  the  circuit  is  no  longer  jS  volts,  but  lias  in- 
creased to  95  volts  (Fig.  4). 

The  important  facts  to  be  noted  in  these  experiments  are: 
(ij  That  the  sum  of  the  alternating  E.  M.  Fs.  on  the  ele- 
ments in  series  is  greater  than  that  retjuired  on  the  ter- 
minals; (2)  that  the  alternating  E.  M.  F.  for  supplying  the 
lami)s  in  series  with  a  coil  is  greater  than  the  continuous  E. 
M.  I'".,  and  (3)  that  the  difference  between  the  two  becomes 
greater  as  the  number  of  lamps  is  increased  (Figs.  2  and  3). 
It  is  also  to  be  noted  (4)  that  if  the  same  alternating  current 
be  supplied  through  a  coil,  first  to  a  lamp  alone  and  then  to 
a  combination,  including  lamps  and  a  coil,  a  higher  E.  M.  F. 
is  rcqijired  when  the  combination  is  used  (Figs.  2  and  4). 

These  relations,  which  seem  rather  perplexing,  may  be 
illustrated  in  a  verj-  simple  way  by  diagrams.  In  the  case  of 
the  coil  al(Mic.  in  which  50  volts  are  recpiired  for  producing 
I  ampere  alternating  current  and  10  volts  for  i  ampere  con- 
tinuous current,  these  two  E.  M.  Fs.  may  be  represented  by 
the  hypotenuse  and  one  side  of  the  familiar  right  angle 
triangle.  The  remaining  .side  represents  the  counter  E.  M. 
F.  in  the  coil.  If  a  sec<Mid  wire  had  boon  woun<l  in  this  coil 
in  parallel  with  the  first,  it  would  be  found  that  when  i  am- 
pere is  j)assing  there  is  an  E.  M.  F.  on  the  terminals  of  the 
second,  or  idle  wire,  of  49  volts  (Fig.  ibV     This  E.  M.  F. 
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volts  will  send  a  conlinuou.s  current  of  1  ampere  through 
this  coil.  An  alternating  current  of  a  certain  freijuency  will 
rccpiirc  50  volts  for  producing  1  ampere  through  the  same 
wire  (I'ig.  la).  In  the  diagrams  the  numbers  above  the 
circuit  arc  for  continuons  current  and  those  below  arc  for 
alternating  current.  If  a  i -ampere,  50-volt  lamp  be  placed  in 
scries  with  the  coil  and  a  current  of  1  ampen^  be  passed 
through  the  two  in  series,  the  E.  M.  F.  required  for  contimi- 
otis  current  is  10  volts  on  the  coil  and  5c  volts  on  the  lamp,  or 

•A    p.'Mx'i-   ri'.-m    boftiro   tho    Nntlonnl    EI«H'trir    Llpht    Aw*<>clation. 
Wn.'«liinKton.   r»    r 


is  caused  by  the  field  pr»»duced  by  the  alternating  current. 
.\n  e(|ual  E.  M.  F.  is.  of  course,  induced  in  the  wire  carr)'- 
ing  the  current,  as  the  two  wires  occupy  virtually  the  same 
p»»sition.  This  counter  E.  M.  F.  is  scxin  to  corrcs|Hind  with 
the  thinl  side  oi  the  triangle.  .Suitable  mca5urements  would 
show  that  this  counter  E.  M.  1*".  occurs  later  than  the  cur- 
rent through  the  coil,  and  that  its  maximum  \alue  occurs 
when  the  current  is  passing  through  its  zero.  This  rela- 
tion is  shown  in  the  diagram  by  the  9CHlegree  relation  of 
the  lines  representing  counter  V..  M.  F.  and  the  volts  re- 
quired for  sending  continuous  current  through  the  line. 
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SELF-INDUCTION    IN    CIRCUITS. 

An  ordinary  circuit  may  be  considered  as  a  choke  coil 
in  which  there  is  a  single  turn.  The  action  in  this  case  is 
very  similar  to  that  illustrated  above  with  a  coil  of  many 
turns.     The  efifcct  of  self-induction  in  a  circuit  may  be  most 
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FIG.    3. 

readily  understood  I)}-  some  simple  diagrams.  A  current  oi 
say  5  amperes  is  delivered  at  loo  volts  over  a  circuit  of  one- 
fifth  of  an  ohm  resistance.  The  self-induction  of  the  circuit 
is  such  that  5  amperes  generate  a  counter  E.  Ai.  b\  of  10 
volts.  Both  continuous  and  alternating  currents  are  used, 
and  the  generator  E.  M.  F.  is.  in  each  case  adjusted  to  give 
ICO  volts  at  the  load. 

The  load  consists,  first,  of  five  incandescent  lamps.  A  coil 
of  high  self-induction  is  then  added,  which  increases  the 
current  from  5  to  5.1  amperes.  One  of  the  lamps  is  then 
cut  out  and  replaced  by  coils  of  such  a  self-induction  as  to 
give  a  total  of  5  amperes.  Then  all  of  the  lamps  are  cut  out 
and  coils  substituted  of  such  a  number  as  to  take  5  amperes 
at  100  volts.  The  E.  M.  F.  required  on  the  generator  and 
the  resulting  drop,  or  difference  of  E.  M.  F.,  at  the  dynamo 
and  at  the  load  are  given  in  the  diagrams  and  in  the  follow- 
ing table: 

Continuous 
Current.  Alternating    Current. 

Fig.  5.      Fig.  6.        Fig.  7.       Fig.  8.  Fig.  9. 

Current  in  line 5  5  5.1  5  5 

Current    in    lamps 5  5  5  4  0 

Current    in    coils 0  0  1  3  5 

E.  M.  F.  on  load 100  lOQ  100  100  100 

E.    M.    F.    on    line 1  10  10  10  10 

E.    M.    F.    on    generator 101  101.5  102.5  106  110 

Drop— total     1  1.5  2.5  6  10 

It  is  to  be  noted  that  with  exactly  the  same  circuit  for 
supplying  five  lamps  with  the  same  amperes  at  the  same 
E.  M.  F.  there  is  an  increase  of  drop  between  generator  and 
load  when  continuous  current  is  replaced  by  alternating 
current.     This  drop  is  nnich  less  than  the  volts  required  for 


drop  when  five  lamps  alone  are  in  circuit.  If  the  remaining 
fcjur  lamps  be  replaced  l>y  coils,  the  drop  does  not  increase 
in  pnjportion,  but  from  6  to  only  lo  per  cent.  The  effect 
thcreffjre  of  a  slight  self-induction  in  the  load  causes  a  much 
greater  proportional  drop  than  the  presence  oi  a  large  self- 
inducti<;n.  A  counter  E.  M.  I',  of  lo  per  cent,  is  not  at  all 
likely  to  occur  in  a  loo-volt  line  carrying  small  current, 
riie  figures  given,  however,  serve  as  an  illustration  of  the 
percentage  variations  which  are  liable  to  occur  in  other  parts 
of  the  system. 

DROP  IN   CONTINUOUS   AND   ALTERNATING   CURRENTS. 

The  word  '"  drop  "  in  continuous  current  calculations  has 
a  perfectly  well  defined  meaning.  In  the  case  of  the  five 
lamps  which  take  5  amperes  at  100  volts  through  a  circuit  of 
one-fifth  of  an  ohm,  as  illustrated  in  Fig.  5,  the  drop  is: 
(ij  the  difference  between  the  E.  M.  I',  at  the  generator  and 
at  the  lamp.s,  or  i  volt,  which  is  1  per  cent.;  (2)  it  is  the 
E.  M.  F.  required  for  sending  the  current  through  the  line; 
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sending  the  alternating  current  through  the  line,  and  it, 
moreover,  increases  enormously  as  the  load  becomes  even 
slightly  inductive.  Thus,  when  the  current  is  increased 
only  2  per  cent,  (from  5  to  5.1  amperes.  Figs.  6  and  7)  by 
the  addition  of  inductive  load  to  the  lamp  load,  the  increase 
of  drop  due  to  self-induction  is  increased  from  1-2  per  cent, 
to  I  1-2  per  cent.,  or  an  increase  of  threefold.  When  the 
load  consists  of  four  lamps  and  coils  are  added  in  multiple 
to  take  a  total  of  5  amperes,  or  the  same  as  that  taken  by  the 
five  lamps  from  the  generator,  the  drop  is  four  times  the 
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this  is  equal  to  the  current  uuiltiplicd  1)\  the  resistance,  and 
is  the  E.  M.  F.  which  would  be  required  for  sending  the 
current  through  the  line  if  the  load  be  sliort  circuited;  (3)  a 
drop  of  I  per  cent,  means  also  that  the  energy  lost  in  the 
line  is  1  per  cent,  of  that  delivered  by  the  generator;  (4)  a 
loss  of  I  per  cent,  in  the  line  also  signifies  that  the  energy 
delivered  is  i  per  cent,  less  than  that  supplied  by  the  gen- 
erator. 

In  alternating  current  work  the  same  uniformity  does  not 
exist;  for  example,  in  the  experiments  with  the  same  five 
lamps  and  the  .same  line:  (i)  the  generator  pressure  was 
loi  1-2  volts,  or  1-2  per  cent,  higher  than  that  of  the  lamps; 
(2)  the  E.'  M.  F.  required  for  sending  a  current  through  a 
line  short  circuited  is  10  volts,  or  10  per  cent.;  (3)  the  energv- 
lost  in  wires  is  C  /^,  or' 5  watts,  which  is  i  per  cent,  ot  the 
energy  when  five  lamps  are  supplied.  If  four  lamps  and 
low  resistance  coils  are  connected  to  the  circuit,  the  energy 
delivered  is,  say,  400  watts  and  the  loss  is  i  1-4  per  cent.; 
(4)  if  the  coils  alone  arc  supplied  and  th.eir  combined  resist- 
ance is  equal  to  that  of  the  circuit,  or  one-fifth  of  an  ohm, 
then  the  losses  in  load  and  line  arc  ecjual  and  the  actual 
line  loss  is  50  per  cent.  The  apparent  energy  at  the  genera- 
tor is  550  watts  (110  volts  and  5  amperes)  and  the  apparent 
energy  delivered  is  50c  watts  (100  volts  and  5  amperes),  so 
that  the  apparent  loss  is  9  per  cent. 

It  is  therefore  evident  that  the  several  elements  commonlv 
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referred  to  as  drop  or  per  cent,  loss  with  continuous  current 
are  so  modified  when  alternating  current  is  used  that  it  is 
possible  for  no  two  of  them  to  have  the  same  value.  More- 
over, with  alternating  current,  none  of  these  elements  may 
have  the  same  per  cent,  value  as  that  for  cojitinuous  cur- 
rent on  the  same  circuit. 

I>08S   AND    KEGULATION. 

The  two  vital  factors  in  the  line  are  loss  and  regulation. 

1  he  losses  are  C  R,  and  should  be  expressed  in   watts  or 

horse  power,  or  as  a  per  cent.  «if  the  energy  delivered  to  the 
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hue.  Ihe  practical  point  in  regulation  is  the  difference  in 
E.  M.  l'\  at  the  generator  and  at  the  load.  W  hen  these  iwo 
factors  are  known,  ii  i.n  geiiciaii_»  i.miiaierial  wlial  1:-.  .\1.  1'. 
might  be  required  for  sending  current  through  a  short  cir- 
cuited line,  rile  wonl  "drop"  is  applied  to  the  ditlerence 
in  L.  M.  I',  belvseeii  the  geiieraitjr  and  llie  load,  ihe  regu- 
lation is  generally  expressed  in  per  cent,  of  generator  E.  -\1. 
I*'.,  but  in  this  paper  the  1-.  .\1.  i*.  at  the  load  will  be  con- 
sidered loo  per  cent.,  as  this  is  the  element  to  be  kept  con- 
stant while  llie  \i.  .\l.  I-.  ol  the  generator  is  variai)le,  depend- 
ing upon  the  load  and  other  elements. 

rile  regulation,  or  drop,  in  the  alternating  current  circuit 
is  depeiKlent  largely  upon  the  counter  E.  M.  E.  of  the  line.  The 
factors  which  j^raclically  detennine  the  counter  E.  M.  E.  of 
the  line  are  size  of  wire,  distance  between  wires,  length  of 
circuits,  frequency  and  current.  Mr.  A.  E.  Kennelly  has 
given  very  complete  curves  (American  Institute  of  Electrical 
idnginecrs,  April,  i8'^3)  for  determining  the  impedance  of 
pole  lines.  The  impedance  factors  given  may  be  used  for 
finding  the  current  through  a  given  line  which  is  short  cir- 
cuited at  one  end  when  the  E.  M.  E,  and  frequency  are 
known.  Ihe  impedance  factor  of  the  line  for  supplying 
five  lamps,  described  above,  is  lo,  as  the  alternating  E.  M.  1-. 
is  ten  times  the  continuous  E.  M.  E.  for  the  .same  current 
when  the  line  iN  short  circuited.  The  word  "drop"  is  ap- 
plied in  .Mr.  Kennellys  article  to  the  volts  rc«juired  for  over- 
coming impedance  in  a  circuit,  and  the  impression  that  this 
is  the  .same  as  the  drop  in  continuous  current  circuits  was 
not  corrected  in  the  p»a|)cr.  nor  was  thi«i  most  practical  point 
raised  in  the  discussion.  The  rtlafion  between  impedance 
and  drop  was,  however,  demonstrated  mathematically  in  a 
communicati(Mi  after  the  meeting.  The  figures  given  in 
connection  with  the  foregoing  diagrams  slunv  very  dearh 
that  a  circuit  having  the  same  im|>edancc  may  have  a  drop 
between  the  gcncrat«>r  and  the  load  of  frojn  i  t-2  to  lo  per 
cept..  depending  upon  the  character  of  the  load  Ttnpc 
dance,  therefore,  docs  not  determine  regulation 

CAIxrULATION  or  DROP  IN  AT.TKHNATINO  CIRCriTS 

The  regulation  of  a  circuit  is  in  general  determinctl  bv 
two  rlomrnts-thc  cotmter  K.  M.  F.  of  the  circuit  and  tin- 
self  induction  of  the  load.  The  counter  E.  M.  F.  of  a  line 
depends  upon  the  size  of  wire,  the  distance  between  wires, 
and  increases  directly  as  the  length  of  the  circuit,  the  cur 
rent  and  the  altcmations.  Tlie  counter  F.  M.  F.  of  a  line 
has  been  c.ilculated  for  a  number  of  cases,  which  are  likeb 
to  occur  in  practice,  and  the  results  are  given  in  Fig.  2.  'Ww 
drop,  or  difference,  of  potential  between  erenerator  terminals 
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and  the  load  terminals,  due  to  tlie  counter  E.  M.  E.  of  the 
line,  depends,  as  has  been  shown,   upon  the  seh-induction 
of  tlie  load.     The  latter  is  best  expressed  by  a  power  factor, 
or  a  factor  by  which  the  product  of  the  amperes  and  volts 
giving  tlie  apparent  energ)   must  be  multiplied  to  give  llie 
true  power  in  watts.      Ihe  power  factor  lor  incaudcsccni 
lamps  is  i.oo,  or  the  apparent  energy  is  equal  to  the  true 
energy.     The  power  factor  for  converters  loaded  with  in- 
candescent lamps  is  usually  over  .yy.     The  factor  for  un- 
loaded converters  varies  from  .50  to  .80,  and  in  open  mag- 
netic circuit  converters,  notably  the  "  hedgehog,"  tlie  factor 
may  be  as  low  as  .05.     The  drop  due  to  self-induction  on  the 
line  (which,  plus  the  ohmic  drop,  will  give  approximately 
the  total  drop;,  corresponding  to  various  power  factors  of 
the  load,  is  given  in  Eigs.  12A  and  12B.     The  curves  show 
that  if  the  power  factor  be  100  per  cent.,  as  it  is  with  incan- 
descent lamps,  the  inductive  drops  for  various  counter  or 
inductive  E.  M.  Es.  are  .02  per  cent,  for  2  per  cent;  .08  per 
cent,     for     4     per     cenL;     .18     per  cent,     for     6     per 
cent.;     .32     per     cent,     for    8     per     cent;     .5     per     cent 
for  10  per  cent.;  1.2  per  cent,  for  15  per  cent,  and  2  per 
cent  for  20  per  cent.     The  curves  show  that  the  drop  in- 
creases very  rapidly  at  first  if  the  jjower  factor  becomes  less. 
These  relations  may  be  elegantly  determined  by  a  simple 
fliagram  on   section  paper  ruled  in  tenths.     Draw  an  arc 
through  a  quadrant  with  a  radius  of  100.     .At  a  distance  from 
the  centre  on  the  horizontal,  equal  to  the  power  factor  of 
the  load,  erect  a  peqjcndicular  and  extend  it  to  the  arc. 
J'his  line  represents  the  counter  E.  M.  F.  of  the  load,  and  its 
value  read  directly  on  the  scale  gives  the  counter  E.  M.  F. 
in  per  cent,  of  the  E.  M,  F.  upon  the  load.     From  the  inter- 
section of  the  arc  draw  a  horizontal  line  outside  the  circle 
e<|ual  on  the  scale  divisions  to  the  per  cent,  in  terms  of  the 
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FIG     10 

E.  M.  F.  on  the  load  which  would  be  required  for  sending 
the  normal  amperes  continuous  current  through  the  line  re- 
sistance. From  the  end  of  this  horizontal  draw  an  upward 
vertical  equal  to  the  counter  E.  M.  F.  of  the  line  expressed 
in  per  cent,  of  the  E,  M.  F.  on  the  load.  A  line 
from  the  centre  to  the  upper  end  of  this  vertical  represents 
in  direction  and  magnitude  the  F„  M.  F.    which  must  he 
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impressed  on  the  circuit.  If  from  the  same  centre  an  arc 
be  drawn  through  this  point  to  the  base,  the  scale  divisions 
on  the  base  between  the  two  areas  measure  the  total  drop 
caused  by  the  line  in  terms  of  the  E.  M.  F.  on  the  load.  See 
Fig-,  ic. 

SELF-INDUCTION  IN  TRANSFORMERS,   ETC. 

Self-induction  exists  in  line,  generators,  transformers,  sec- 
ondary wiring,  and  sometimes  in  the  load.  In  each  case  the 
effect  of  the  self-induction  upon  regulation  depends  largely 
upon  the  self-induction  of  the  total  load  which  it  supplies. 
Thus,  the  regulation  of  a  generator  depends  upon  the  total 
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FIG.    11. 

self-induction  of  the  line,  transformers  and  load.  Again,  the 
regulation  of  a  line  supplying  transformers  depends  both 
upon  the  self-induction  of  the  transformers,  as  well  as  that 
of  the  useful  load.  The  same  analysis  and  diagrams  which 
have  been  used  above  in  connection  with  the  line  will  apply 
to  the  transformers  and  approximately  to  the  regulation  of 
the  generator. 

An  ordinary  transformer  has  a  primary  self-induction  and 


.simple  way,  and  it  is  readily  seen  tliat  this  self-induction  has 
a  very  important  bearing  upon  the  regulation  of  the  trans- 
former. The  regulation  of  the  transformer  is  very  similai 
to  that  of  a  line,  as  explained  above.  If  the  secondary  coil 
be  short  circuited,  the  E.  .M.  F.  on  the  primary  may  be  ad- 
justed so  that  the  normal  full  load  current  passes  through 
the  apparatus.  This  E.  M.  F.  corresponds  very  closely  to 
the  E.  .\1.  F.  required  for  sending  current  through  a  short 
circuited  line,  and  in  ordinary  transformers  is  practically 
equal  to  the  counter  E.  M.  F.,  and  may  be  considered  equal 

to  it. 

A  transformer  may  be  taken  for  experiment  in  which  the 
E.  M.  Fs.  are  i,ooo  volts  and  loc  volts.  If  5  volts,  or  1-2 
\)tr  cent.,  is  required  for  sending  througli  the  primary  a  con- 
tinuous current  equal  to  the  normal  full  load  current  of  the 
transformer,  and  if  a  similar  E.  M.  F.  in  the  secondary  is  1-2 
a  volt,  or  1-2  per  cent.,  then  the  ohmic  loss  in  the  trans- 
former is  I  per  cent,  and  the  drop  in  pressure  at  the  sec- 
ondary terminals  between  no  load  and  full  load  will  be  i  per 
cent,  if  the  self-induction  be  negligible.  If,  however,  there 
is  a  self-induction  so  that  100  volts,  or  10  per  cent.,  is  re- 
quired for  sending  the  normal  current  through  \.he  primary 
when  the  secondary  is  short  circuited,  then  the  drop  in  press- 
ure is  in  general  greater  than  i  per  cent.,  depending  prin- 
cipally upon  the  character  of  the  load.  The  load  may  be 
non-inductive,  as  lamps,  or  it  may  be  more  or  less  inductive. 
The  experiments  described  above,  in  which  a  line  had  the 
same  per  cent,  ohmic  and  inductive  characteristics  as  the 
converter  just  described,  apply  to  the  converter  as  well  as  to 
the  line.  The  drop  on  such  a  converter,  therefore,  may  vary 
from  I  1-2  to  10  per  cent,  when  delivering  its  rated  current. 
.\rc  lamps,  or  fan  motors,  will  produce  a  very  much  greater 
drop  than  incandescent  lamps.  The  power  factor  of  an  al- 
ternating current  arc  lamp  varies  considerably,  but  in  a  num- 
ber of  cases  has  been  fotmd  between  85  and  00  per  cent. 
The   drop,  when   incandescent  lamp?   are   replaced  by   arc 
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a  secondary  self-induction  and  a  mutual  induction,  which  lamps   on   the   transformer   just   described,   increases   from 

become  a  ready  source  of  a  very  complicated  and  perplex-  about  i  1-2  to  5  or  6  per  cent. 

ing  analysis  when  the  complete  action  is  described  in  theo-  A  secondar>^  line,  if  it  carr\-  a  large  current,  may  have  a 

retical  terms.     Practically,  however,  the  action  of  the  self-  counter  E.  M.  F.  of  several  volts.     This  may  not  be  enough 

induction  in  the  transformer  may  be  expressed  in  a  very  to  increase  appreciably  the  drop  in  the  line  between  the 
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transformer  terminals  and  incandescent  lamps.  But  the 
transformer,  however,  delivers  current  to  the  secondary  cir- 
cuit and  to  the  lamps,  so  that  the  rej^ulation  of  the  trans- 
former may  be  afFecte<l  by  the  self-induction  of  the  secon<lary 
circuit.  Cases  have  oicurred  in  which  transf<»rmers  of  a 
\ery  old  type  possessing  hi^h  self-induction  were  supply inj^ 
very  larj^je  secondary  currents  and  the  resulting  drop  in  the 
transformers  was  increase<l  several  per  cent.  I"<ir  example, 
a  circuit  of  .\o.  o<xx)  15.  v\:  .^.  win-  supplyin;^  hjo  amperes  to 
5(>V(dt  lamps  at  a  distance  lA  loo  feet  has  an  ohmic  drop  <jl 
2  per  cent.  The  coustant  for  counter  \i.  M.  I-.  of  this  circuit, 
if  the  wires  be  6  inches  apart,  is  ,022.  The  volts  at  i6,co<j 
alternations  are. 022  X  100 X- '  X  '^'  =  io^-  *""  "  P^^r  ^^'"l- 
of  50  volts.  1  he  mductive  drop  in  the  line  correspoiKrm^ 
to  7  per  cent,  is  .25  per  cent.  The  power  factor  of  the  aj^- 
jjregate  service  of  the  transformer  is  the  second  side  <»f  a 
rif^ht  an^K-  trianj^le,  of  which  7  is  one  side  ami  100  is  the 
hyp<ilemi>e.  This  is  </;.7.  which  is  the  p<iwer  factor  of  the 
total  load  on  ihe  transfoiuier.  If  tlu-  inductive  E.  \\.  V. 
of  the  coiiverirr  be  lu  pt-r  criil.,  the  inductive  droj)  is  1.2 
per  cent.;  if  20  jkt  cent.,  the  inductive  drop  is  V4  1'*^''  «^^ent.. 
and  if  ^V'  1**^''  »ent,  the  inductive  drop  i>  7  per  cent.  The 
aijj^ref^ate  drop  in  tin.-  converter  and  secondary  circuit  in  the 
latter  case  wouM  Ik-,  say,  2  per  cent,  for  <»hmic  drop  in  trans- 
former, 2  pe/  cent,  ohmic  drop  in  line,  7  per  cent,  inductive 
<lro|)  in  transf<»rnu-r,  and  .J-^  per  cent,  inductive  dnjp  in  line, 
or  a  total  of  i  1.25  per  cent.  The  necessary  ohmic  droj)  is  4 
per  cent,  and  the  inductive  drop  residtinj.^  from  self-induc- 
ti«»n  in  trauslornu-r  and  line  is  therefore  J.J-:^  per  cent.  If 
the  number  of  alternations  be  reduced  to  7,2<k).  the  induc- 
tive <lnip  would  be  reduced  from  /.2-^  per  cent.  lo  1  1-2  per 
cent. 

0|{|»|.\.\l{V    TilST.S    ffu.\    TK.\.\'.Sl'(»K.Mi:i{S. 

The  practical  bearinj^  of  the  self-induction  <tl  a  transformer 
upon  its  rej^ulation  and  the  exact  relation  between  the  tw»» 
does  not  seem  to  be  cKarly  recoj^nized,  ami  e\iii  j)r.  Ilop- 
kinson  and  I  )r.  Ileminj.;.  who  have  made  \er\  exhaustive 
tests  upon  transformers,  compaiinn  different  methods  <ii 
testin).;  anil  dillerent  l\pes  of  transformers,  have  n<tt  brouj^iu 
out  this  pctint.  .\ttentiou  is  given  to  the  exact  form  of  die 
current  wave,  and  measurements  upon  the  iron  losses  aie 
attempted  within  very  close  limits  of  error.  Their  measure 
ments  upon  the  regulation  nf  tlu-  same  transformer,  how 
ever,  vary  from  2  per  cinl.  t<>  2.4  |»er  cent.,  or  <inc  measure 
ment  is  one-tifth  greater  than  the  other.  The  presence  of 
slight  imluction  in  the  seconilar\  lo.id  wotiM  have  causid  a 
very  considerable  increase,  atul  it  is  probable  that  the  ditYer- 
ence  in  the  measurements  made  wi-re  dm-  to  dilTen-nce  in 
the  self  induction  of  the  iusirumeiUs  used  or  in  the  loail  at 
the  lime  ilu-  tests  were  made.  Xo  note  is  made  of  the  eft'ect 
of  the  self-induction  of  the  load  upon  regulation,  although 
regulation  is  one  of  the  most  vital  poim>  in  the  practical  use 
of  transformers.  I'.ven  the  temperattue  at  which  the  drop 
was  measured  is  not  state<l.  altlio'.ij.;h  the  resistance  of  a 
transformer  when  contimiously  working  may  be  20  ]>er  cent, 
greater  than  when  cold.  The  elements  of  practical  impor- 
tance in  .1  tr;m>form«-r  are  (  1  »  tlu-  iron  loss,  in  res|»ect  to  the 
efhcieiuy;  (21  the  regulation,  in  resju-ct  to  the  satisfaction  of 
service:  an<l  {1,)  the  temperature  to  which  the  insulation  is 
subjected,  as  affecting  the  life  of  the  transfonner.  In  the 
"•rdinaty  test  bv  theoretical  men  the  iron  loss  is  measured 
t<»  a  very  high  degree  of  refiiu-uu-nt.  although  the  iron  |<.s^ 
in  transfornuTs  is  the  one  thing  which  cannot  be  controlled, 
and  is  certain  to  vary  m  or  15  per  cent,  in  conuuercial 
maimfacture  of  transformers  of  the  sune  shv.  The  wave 
form  of  1'..  M.  I  .  on  dilTereiU  dynamos,  or  the  difference  in 
fortn  under  different  conditions  of  load  on  a  circtiit.  max 
make  the  lo^s  under  <liffereut  conuuercial  conditions  var\ 
several  per  cent.  This  renders  more  refined  measurements 
of  n«»  practical  u.sc  unless  the  condition."^  are  stated  The 
temprraluro  of  the  iroti  aUo  affoct<;  the  loss.     The  full  load 


efficiency  is  usually  given  as  if  it  had  a  great  deal  of  im- 
portance, whereas  the  losses  in  copper  during  24  hours  or- 
dinarilv  amount  to  but  a  trifling  per  cent,  of  the  total  losses. 
The  regulation  and  the  temperature  to  which  the  insulation 
is  subjected,  an<l  which  it  is  able  to  stand,  are  generally  not 
meiuioned  in  reports  of  tests.  The  usual  investigations  and 
the  papers  published  f»n  the  alternating  current  transformer 
mav,  perhaps,  accurately  exi)ress  many  facts  in  complicated 
iornuilae,  but  the  practical  bearing  of  these  points  in  ever)- 
<lay  working  seems  to  be  totally  ignored. 

MUTUAL    INDUCTION. 

1 1  iwtj  circuits  be  run  on  the  same  pole  line  they  act  as 
a  transformer,  in  which  one  circuit  carrying  current  may  act 
as  a  primary  and  in<luce  E.  M.  F.  in  the  other  as  a  sec- 
ondary. If  the  latter  circuit  is  connected  with  the  same 
(iynamo  and  is  delivering  current,  its  K.  M.  I",  will  be  slightly 
raised  or  slightly  lowered  by  the  effects  of  the  first  circuit. 
C'onver.sely,  the  second  circuit  will  have  similar  effect  upon 
its  neighbor,  raising  or  lowering  its  jiressure  by  a  slight 
amount.  If  the  two  circuits  be  connected  to  different 
dvnamos  which  are  numing  at  slightly  different  speeds,  then 
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the  M.  .\1.  1".  induced  by  one  circuit  upon  the  other  will 
sometimes  increase  and  at  «»ther  times  decrease  the  E.  M.  F. 
of  the  circuit,  depetuling  up«»n  whether  the  tw<i  currents  at  a 
given  moment  are  fltnving  in  the  same  or  in  opposite  direc- 
tions. This  fluctuation  may  cause  variations  in  the  intensity 
of  the  lights  supplied.  It  is  readily  detecte<l  in  the  service 
<»f  some  central  stations,  and  is  of  course  niost  marked  at 
time  of  full  load,  as  the  induction  of  one  circuit  upi>n  another 
depends  upon  the  strength  «»f  ciirrent  carried.  The  flttctua- 
tu»u  <lue  to  this  action  may  be  rea<lily  distinguished  from 
that  due  t«»  slipping  of  belts  or  irregularity  in  engine  speed, 
as  the  induction  effect  is  due  to  the  <lifference  in  alternations 
between  two  machines,  and  the  speeds  of  the  two  machines 
are  apt  to  vary  slightly  from  tinu*  to  time,  giving  a  gradual 
variation  in  the  rate  of  fluctuation  of  the  lamps.  The  fluc- 
tuation <lue  to  mutual  induction  of  lines  occurs  only  at  the 
end  of  the  line,  and  is  not  observed  in  the  station,  while  the 
other  cattses  affect  the  station  lights  also.     The  number  of 
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volts  E.  M.  i\  set  up  in  one  circuit  by  a  parallel  circuit  de- 
pends upon  the  current,  the  distance  which  the  lines  are 
parallel  and  upon  tlie  relative  positions  of  the  four  con- 
ductors. The  distance  between  wires  may  be  six  inches  or 
six  feet  without  aftectinj^"  tlie  mutual  iiuluction,  provided  the 
relative  positions  be  unchanged.  Several  dispositions  oi 
circuits  are  shown  in  the  accompanying  big.  13,  and  lIk; 
number  of  volts  per  thousand  feet  at  7,200  and  at  16,000 
alternations  which  are  induced  in  either  circuit  by  one  am- 
pere in  the  other  are  given  in  connection  with  each  figure. 
The  number  of  volts  recjuired  for  producing  objectional)le 
flickering  in  the  light  depends  upon  the  voltage  of  die  lamps 
in  service,  the  efficiency  at  which  they  are  run  and  the  general 
surroundings  in  which  they  are  placed,  notably  the  relation 
of  lamps  to  reflectors,  white  walls,  etc.,  and  the  general  dis- 
position of  the  customer. 

An  E.  J\I.  F.  of  1-2  per  cent,  induced  in  one  circuit  by 
another  can  in  some  cases  l)e  detected,  and  usually  more 
than  I  or  2  per  cent,  will  cause  objectionable  flickering. 

METHODS  OF   REDUCING   MUTUAL   INDUCTION  AND   SELF 

INDUCTION. 

The  mutual  induction  is  reduced  b}-  bringing  the  wires  in 
each  circuit  close  together  and  separating  the  circuits.  The 
effect  of  this  mutual  induction  may  be  neutralized  by  cross- 
ing one  of  the  lines  at  its  middle  point,  so  that  induction  in 
the  first  half  of  the  line  is  counteracted  by  the  induction  in 
the  second  half.  It  is  readily  noted  that  the  effect  of  self- 
induction  in  a  circuit  is  reduced  as  the  wires  are  brought 
close  together,  or  if  each  conductor  be  divided  into  several 
wires  in  multiple  and  separated.  The  effect  of  self-induction 
is  diminished  as  the  number  of  alternations  is  reduced.  The 
following  points  are  also  to  be  noted  in  connection  with  in- 
ductive drop:  If  the  power  factor  be  nearly  ico  per  cent., 
the  inductive  drop  increases  as  the  square  of  the  counter 
E.  M.  F.  If  the  E.  M.  F.  of  the  circuit  be  increased  and  the 
same  power  be  delivered  over  the  same  circuit,  the  per  cent, 
counter  E.  M.  F.  decreases  as  the  square  of  the  E.  M.  F.  de- 
livered, and  the  inductive  drop  decreases  approximately  as 
the  fourth  power.  If  the  number  of  alternations  be  de- 
creased, the  counter  E.  M.  F.  decreases  directly  and  the  in- 
ductive drop  decreases  as  the  square.  The  inductive  drop 
at  7,200  alternations  is  less  than  one-fourth  of  that  for  16,000 
alternations  for  ordinary  power  factors. 

CAPACITY   IN   LINES. 

The  static  capacity  in  ordinary  lines  is  usually  small,  and 
its  efifect  is  not  of  importance  unless  the  line  be  very  long  or 
the  pressure  be  very  high.  The  general  efifect  of  capacity  in 
the  line  or  of  connecting  condensers  to  the  line  is  to  lessen 
the  current  from  the  generator  which  is  required  for  supply- 
ing inductive  load  and  to  reduce  the  drop  due  to  self-induc- 
tion. The  use  of  condensers  for  this  purpose  may  lead  to 
very  considerable  gains  in  circuits  where  the  self-induction  of 
line  or  of  load  becomes  considerable.  If  an  inductive  circuit 
or  transformer  supply  current  to  condensers,  the  E.  M.  F. 
may  increase  instead  of  decreasing,  as  it  does  with  inductive 
load.  I 

(To  be  continued.) 


The  Electric    Light    in   London. 


(From  our  own  Correspondent.) 
A  very  lengthy  but  interesting  paper  was  recently  read 
on  matters  connected  with  the  electric  lighting  of  the  city 
of  London  by  Major  General  C.  E.  Webber.  The  discus- 
sion, though  brief,  was,  like  that  on  Prof.  Forbes'  recent 
paper,  somewhat  heated;  it  is  to  be  hoped  that  this  warmth 
is  not  to  be  characteristic  of  all  future  debates  at  the  Insti- 
tution of  Electrical  Engineers.  The  origin  of  the  rise  of 
temperature  was  some  by-the-way  remarks  of  Major  Gen- 
eral Webber  on  the  financing  of  the  city  lighting.  When  it  is 
State  that  a  pioneer  company  was  formed  in  February,  1891, 


to  provide  £25,000  for  the  purpose  of  carrying  out  the  con- 
tract with  the  city  authorities  until  the  public  could  be  in- 
duced to  subscribe,  and  was  dissolved  in  the  following 
October,  carrying  off  as  a  reward  for  its  public  spirit  a  profit 
of  some  ^50,000,  it  will  be  seen  that  a  few  remarks  on 
finance  matters  were  not  uncalled  for.  The  system  on  which 
the  city  lighting  is  carried  out  consists,  as  no  doubt  many  of 
your  readers  are  aware,  in  generating  current  at  2,coo  volts 
at  a  station  on  the  south  side  of  the  river  and  transmitting 
it  by  concentric  rubijer  insulated  caljles  drawn  into  wrought 
iron  pipes  to  a  number  of  transformer  sub-stations  within 
the  city  area,  and  distributing  thence  on  the  three-wire 
sj'stem.  The  low  pressure  networks  attached  to  the 
substations  are  electrically  independent,  although  the 
sulj-stations  themselves  are  interconnected  on  the 
primary  side.  General  Webber  gave  some  valuable 
information  with  regard  to  subways,  of  which  there 
are  several  examples  in  the  city,  and  his  experience  does  not 
tend  to  confirm  the  demands  of  those  municipal  enthusiasts 
who  would  have  huge  tunnel  light  subways  constructed,  re- 
gardless of  expense,  in  every  street  of  the  metropolis,  and 
gas,  water,  telephone,  telegraph,  electric  lighting  and  pneu- 
matic mains  forced  into  them.  Such  subways  General 
Webber  has  found  to  be  of  some  use  for  trunk  conductors, 
but  out  of  the  question  for  distributing  mains.  The  sys- 
tem of  underground  mains  generally  adopted  for  distribu- 
tion purposes  within  the  city  has  been  the  three-way,  tri- 
angular-shaped, steel-sheathed  bitumen  casing.  A  careful 
canvass  of  the  city  has  elicited  the  fact  that  in  a  first-class 
block  there  is  about  .25  of  a  light  per  square  yard  of  ground 
space,  and  that  from  50  to  75  per  cent,  of  the  existing  lights 
may  reasonably  be  expected  to  be  replaced  before  long  by 
glow  lamps.  Working  on  this  basis,  the  total  number  of 
8-c.  p.  glow  lamps  that  the  city  company  will  have  to  pro- 
vide for  will  be  340,000.  General  Webber  gave  detailed 
drawings  of  the  transformer  sub-station  constructed  in  the 
churchyard  of  St.  Bene's  Sherehog,  in  which  considerable 
ingenuity  seems  to  have  been  displayed  in  making  the  maxi- 
mum use  of  the  minimum  space,  and  in  providing  against 
infiltration  of  w'ater  and  foul  air.  One  point  which  may  per- 
haps be  of  interest  on  your  side  of  the  water  is  that  instead 
of  running  their  mains  straight  up  the  main  streets  of  the 
city  and  tapping  them  at  intervals  with  house  connections, 
the  shops  abutting  on  the  main  streets  have  been  approached 
as  far  as  possible  from  the  rear,  thus  avoiding  the  necessit}- 
of  constantly  opening  up  the  thoroughfare  of  some  of  the 
busiest  streets  of  the  world  to  make  house  connections. 
The  glass  chosen  for  the  lanterns  for  the  street  arc  lights  is 
stated  to  be  "  rippl'd  "  glass  of  .145  inch  in  thickness,  absorb- 
mg  21.73  per  cent,  of  the  light,  this  being  found  considerably 
less  absorbent  than  opal  or  ground  glass.  Of  the  9C0  street 
glow  lamps  which  it  was  proposed  to  run  in  series,  and  which 
were  to  range  from  100  to  200  watts  each,  only  a  few  have, 
up  to  the  present,  been  erected  in  Basinghall  street.  Gen- 
eral Webber  is  very  half  hearted  in  his  support  of  street  glow- 
lamp  lighting,  but  neverthele.-'S  put  forward  a  workmanlike 
design  tor  a  street  glow  lamp,  wall  bracket  and  lantern.  In 
the  discussion  that  followed  Messrs.  Kapp.  Esson,  Alexan- 
der Siemens,  R.  E.  Crompton  and  Prof.  Silvanus  Thomp- 
son took  part.  Mr.  Kapp  was  very  anxious  to  discover  how 
the  transformers,  which  are  placed  in  the  lowest 
part  of  the  suI)-stations,  were  going  to  be  kept  dr)-. 
Mr.  Siemens  advocated  lead-covered,  iron-armored  cables 
laid  direct  in  the  ground,  and  thought  that  the  necessity  for 
hollow  cored  cables  where  alternating  currents  were  con- 
cerned was  much  exaggerated.  Mr.  Crompton.  as  usual, 
showed  that  the  whole  thing  could  be  carried  out  much 
better  on  the  low  pressure  system  and  by  using  his  various 
patented  contrivances.  There  was  a  general  consensus  of 
opinion  that  street  glow  lamp  lighting  was  not  such  a  hope- 
less  afifair  as  General  Webber  was  inclined  to  think. 
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S  the  first  to  ml  «pt  the  tliree-phai>e«l 
system,  the  plant  of  tlie  Concord 
Land  and  Water  Power  Company, 
Concord,  \.  H.,  has,  perhaps,  at- 
tracted more  attention  than  any 
recently  installed.  Business  was 
commcnce'l  by  this  company 
about  two  years  ago  with  a  small 
steam  arc  lighting  plant.  A  year 
ago  it  acquired  the  gas  company's 
iktiric  jjiant,  and  this  was  soon  followed  by  the  addition  of 
all  the  electric  j»ower  business  of  the  street  railway  company, 
so  that  it  now  has  the  entire  electrical  field.  'Ihe  company 
has  just  completed  a  large  hydraulic  and  electric  plant,  lo- 
cated at  .*-^ewalls  Falls,  in  the  city  of  Concord,  which  was  the 
only  imdeveloped  fall  on  the  Merrimac  River. 

The  dam  flows  the  water  nearly  thirteen  miles, .and  the 
twenty-two  feet  of  fall  obtained  gives  an  average  of  5,000 


fender  protects  the  comb  of  the  dam  from  the  attacks  of  ice 
or  logs.  The  cribwork  is  composed  of  ic-inch  by  lo-inch 
and  12-inch  by  12-inch  timber,  the  top  layers  being  Georgia 
pine,  covered  with  5-inch  Georgia  pine  plank,  armored  with 
3-8-inch  steel  plates.  The  water  makes  five  separate  falls 
on  the  dam  structure,  and  leaves  the  lower  apron  with  ver>' 
little  momentum,  and  as  a  result  does  not  scour.  About  i,- 
500.000  feet  of  timber  and  20.000  cubic  yards  of  rubble  stone 
were  used  in  the  dam  proper,  and  5,coo  cubic  yards  of 
hammered  granite  were  required  for  the  abutments,  guard 
walls  and  head  gates. 

The  gates  are  five  in  number,  about  10  inches  by  12  inches 
inches  each.  The  rigging  is  novel,  ball  bearings  being  used, 
and  the  friction  so  reduced  that  one  man  can  easily  operate 
them.  They  were  designed  by  Mr.  John  R.  Freeman,  of 
Boston,  Mass.,  who  is  consulting  hydraulic  engineer  for  the 
company.  The  water  flows  through  a  canal  about  1,000 
feet  long.  7^  feet  wide  and  12  feet  deep,  to  tht  oower  house, 
where  it  passes  through  a  large  rack  to  the  forebay  and 
thence   through    five   81-2-foot   penstocks   to   the   wheels. 
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h.  p.  The  dani  is  .1  luagniticent  structure,  22  feet  from 
fountlation  to  crest,  67  feet  from  the  down  stream  to  the  up 
stream  face,  and  is  designed  to  carr\-  safely,  in  cases  of  ex- 
treme flood,  a  sheet  of  water  over  its  entire  surface  ten  feet 
thick.  The  noiinal  llow  is  about  two  fret.  The  dam  is 
what  is  known  as  a  crib  structure,  and  considered  the  finest 
of  its  kind  in  the  country.  It  was  designed  by  Mr.  E.  F. 
Smith,  of  Philadelphia,  and  is  constructed  with  timbers 
placed  cob-house  fashion,  tln^roughly  bolted  together,  the 
itiiersticcs  being  h.uid  packed  solid  with  granite,  making  a 
stone  dam.  held  together  by  the  cribwork.  instead  of  cement, 
{''our  rows  of  sheet  piling  extend  from  one  abutment  to  the 
other,  and  each  row  is  puddled  w  ith  gravel.  The  up  stream 
h'-r  of  the  dam  is  planked  and  piiddleo.  while  a  cuned  stecJ 


Each  jKnstock  supplies  a  pair  of  39-inch  KcKlney-Hunt  tur- 
bines, each  pair  of  which  gives  400  h.  p..  making  a  total  of 
2,000  h.  p.  at  the  power  house,  leaving  3,000  h.  p.  available 
for  manufactiircrs  who  may  desire  to  locate  on  the  com- 
priny's  land.  Horizontal  turbines  are  used,  with  draft  tubes, 
thu>  avoiding  gears,  the  power  being  transmitted  from  each 
pair  of  wheels  to  the  shafting  in  the  generator  room  by 
belts.  Tlie  shafting  is  arranged  with  quills  and  clutches,  so 
that  any  wheel  or  section  of  shaft  may  be  run  independently 
of  any  other.  The  pulleys  on  the  shafting  and  water  wheels 
are  verA-  heavy.  The  idea  of  using  flywheel  inertia  as  a 
factor  in  the  regulation  of  water  power  for  electric  worl  is 
being  tried  here  for  the  first  time,  with  great  success. 
The  view  of  the  interior  of  the  power  house  is  from  a  ph(i-> 
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tograph  taken  some  time  ago,  and  shows  but  one  of  the  large 
triphased  generators.  There  are  to  be  six  of  these,  two  be- 
ing in  operation  at  the  present  time.  There  are  also  70  50- 
light  Thomson-Houston  arc  generjitors. 

The  large  generators  are  of  250  kw.  capacity  and  separately 


walls,  and  nothing  inflammable  is  used.  The  first  span  of 
the  line  after  leaving  the  power  house  is  475  feet,  across  the 
river,  and  this  is  accomplished  in  a  novel  manner;  one  set 
of  the  span  poles  is  shown  in  the  view  of  the  power  house. 
Silicon  bronze  wire  is  used  on  this  span,  each  wire  being 
three  feet  from  any  other  and  the  centre  sagging  25  feet 
from  the  ends  of  the  span.  The  ends  are  tied  to  seven  deep 
groove,  dr)uble  petticoat,  glass  insulators,  placed  in  a  zigzag. 
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excited.  There  are  ten  poles  and  the  ends  of  the  pole  pieces 
are  laminated.  The  speed  is  600  revolutions  per  minute. 
They  are  driven  by  a  36-inch  belt,  there  being  a  ring  oiling 
bearing  on  each  side  of  the  pulley.  The  main  frame,  a  single 
casting  weighing  nearly  eight  tons,  includes  the  base  and 
lower  half  of  the  field  and  the  bearings.  The  armature  is  of  the 
toothed  type,  and  the  windings  are  Y  connected,  somewhat 
similar  to  the  Thomson-Houston  arc  armature.  Current 
is  taken  from  rings  by  three  sets  of  copper  wire  brushes 
1-2  inch  by  2  inches,  two  brushes  to  a  set.  The  total  weight 
of  the  machine  is  16  tons.  The  exciters  are  5  kw.  125  volt 
lulison  bipolar  machines.  These  large  generators  art- 
belted  to  quills  and  connected  to  the  shafting  by  special 
Hill  clutches,  the  shafting,  pulley,  etc.,  being  furnished  by 
the  Kidder  Machine  Company  of  Franklin,  N.  H.  The 
l^ulleys  are  novel,  neither  key  nor  set  screw  being  used;  the 
hubs  are  bored  out  tapering,  and  a  split  sleeve  which  fits 
both  shaft  and  taper,  forced  in  by  means  of  bolts,  extend- 
ing through  hub,  clamps  them  to  the  shaft.  These 
pulleys  run  perfectly  true,  adjust  themselves  to  slight  varia- 
tions in  size  of  the  shaft,  do  not  slip,  and  may  be  taken  off 
very  readily  and  quickly.  The  shaft  and  quill  bearings  are 
all  fitted  with  oiling  rings;  in  fact,  every  bearing  in  the 
power  house  is  self-oiling. 

The  current  is  generated  at  2,500  volts,  and  a  Weston  volt- 
meter reads  direct  from  the  line  with  a  multiplier  instead  of 
the  usual  transformer.  Carpenter  rheostats  are  used.  The 
switchboard  is  of  the  skeleton  type.  Acoustic  synchronizers 
are  provided  for  parallel  running.  Type  "  F  "  transformers 
were  specially  designed  for  the  frequency,  with  more  iron 
in  the  cores  and  oil  as  an  additional  insulation. 

As  will  be  seen  from  the  cut,  the  building  is  a  plain,  sub- 
stantial brick  structure,  mill  construction  being  followed  in 
its  design;  every  window  is  double,  both  sets  of  sash  being 
hung  on  cords  and  balance  weights.  The  roof  consists  of 
3-inch  matched  plank  spiked  to  rafters,  one  inch  of  lime 
mortar,  one-inch  pine  boards,  and  on  top  of  all  a  five-ply 
tar,  felt  and  gravel  roof.  No  provision  has  been  made  for 
heating,  and  the  building  is  so  constructed  that  the  heat 
thrown  oflF  by  the  generators,  which  run  continuously,  has 
been  found  to  be  sufficient.  The  wires  are  led  out  of  the 
building  through  porcelain  tubes  set  slanting  in  the  brick 


four  one  and  three  the  other  side  of  each  wire,  on  locust 
pins,  with  a  tie  nearly  seven  feet  long.  The  poles  are  4c 
feet  long  and  12  inches  in  diameter  at  the  top,  and  the  arms 
are  made  by  bolting  an  8-inch  by  8-inch  by  25-foot  Georgia 
l)ine  stick  on  each  side  of  the  pole,  with  a  6-inch  by  loinch 
piece  placed  flatwise  between,  thus  giving  room  for  the  pins; 
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THREE-PHASED    MOTOR. 

large  bolts  extending  through  the  pole  and  arms  are  guyed  to 
anchors. 

The  mains  in  the  city  are  all  cross-connected  and  fused,  so 
that  any  section  may  be  cut  out  for  repairs,  as  the  current  is 
on  continuously.  Feeders  tap  the  lines  at  points  of  heaviest 
load.  The  power  and  lighting  circuits  are  separate,  but  are 
sometimes  fed  by  the  same  generator. 

The  line  runs  to  the  centre  of  the  city,  about  three  miles 
away,  where  triphased  current  of  a  frequency  of  50  is  de- 
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Iiverc'l  to  the  mauj-  ai  _,-".'.'  ^-^Its  pressure.  It  is  trans- 
forined  to  no  volts  and  delivered  to  consumers  for  arc  and 
incandescent  lighting,  power,  heating  and  c«ioking.  All 
turrent  is  wjM  by  meter,  the  rate  for  lighting  being  20  cents 
and  for  other  uses  10  cents  per  kw.  hour.  The  company  at 
prtsent  supplies  nearly  3CX)  arc  and  5,oco  incandescent  lights, 
^fxj  h.  p.  for  motors  and  30  kw,  for  heating  and  cooking  ap- 
paratus. At  the  public  city  cooking  school  instruction  is 
given  exclusively  on  electric  cooking  apparatus. 

The  accompanying  illustrati«»n  shows  one  of  the  three- 
phas«-d  niot<*rs.  The  voltage  in  the  primary,  or  stationary, 
winding.s  is  1 10,  while  that  in  the  secon<lary,  or  rotating,  15. 
Ihe  resistance  of  the  secondary,  to  facilitate  starting,  is  short 
circuited,  when  the  motf)r  attains  speed  by  a  switch  in  the 
shaft,  opiratcfl  similarly  to  a  friction  clutch,  with  a  small 
lever.     The  starting  torquf   is  snifl   to  ]>c  thrto  times  the 


The  company  lias  just  commenced  to  furnish  current  for 
the  Western  Union  Telegraph  lines  from  Nashua  to  White 
River  Junction,  the  novel  feature  being  that  both  positive 
and  negative  current  is  supplied  from  one  machine — an  ex- 
citer. To  do  this,  four  lamps  were  placed  in  series  across 
the  machine  terminals,  grounding  tlie  wire  that  connects  the 
two  middle  lamps,  all  of  which  were  32-c.  p.,  i  lo-volt  incan- 
descents.  Then  by  connecting  to  each  machine  terminal  the 
telegraph  comijany  was*  able  to  dispense  with  a  large  room 
full  of  batteries. 

.Ml  the  electrical  apparatus  for  the  plant  has  been  fur- 
nishe<i  by  the  General  Electric  Company.  Mr.  George  F. 
Page,  the  organizer  and  moving  sj)irit  in  this  enterprise,  is 
president  of  the  Page  Belting  Company,  which  has 
furnishe<l  all  the  belting.  Mr.  H.  J.  Odell,  the 
popular     treasurer     of     the     company,     is  president     of 
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tuuuuig  torque,  and  the  motors  start  hke  a  dnccl  current 
>hunt  machine,  with  e«ptal  commercial  itVuieucy.  The 
apparent  and  .utual  watt  curves  run  ver)  close  to- 
gether, except  at  .small  K»a<Is.  The  sizes  up  to 
15  h.  p.  have  fotir  |M;les  an<I  \\\\\  at  i,5<k)  rev«>lu- 
lions.  while  the  i\  h.  p.  and  ^5  h.  p.  have  six  poUs  and  make 
i,(XK>  revohitions.  Ihe  speed  is  dependent  on  the  .speed  of 
Ihe  generator.  biU  is  iioi  affected  l>y  variations,  iji  voltage 
within  cert.iin  limits.  On  overloading  they  <lo  m»t  stop  nn- 
mcdiately.  but  gradually  slow  d«>wn  as  a  shunt  motor.  Mr.  \\. 
v.  Carpenter,  the  superintendent  of  the  plant.  i««  authority 
for  the  statement  that  in  the  case  «if  a  5  h.  p.  motor  driving  a 
«lynamo  with  a  loail  of  <)  h.  p..  the  motor  current  was  rc- 
vcrsecl  and  in  just  four  sccon<ls  by  a  stop  watch  the  motor 
was  at  .speed  running  in  the  opposite  direction,  apparently 
as  unrtifTled  as  if  it  was  its  usual  treatmeut 


the  I'ranklin  .Needle  (.oinpaii),  an«l  ;i  \erv  able 
financier.  Messrs.  Winthrop  l\»f^ii,  Jr.,  J.  C.  K. 
I'eabody,  1"".  W.  Prcscott,  A.  A.  Glasier,  J.  \L.  I"ernald.  C".  T. 
Page,  C.  C.  Danforth  and  !•'.  S.  Strecter  constitute,  with  the 
above,  the  lH»ard  of  <lirectt»rs.  The  power  house  mechanical 
an<l  electrical  features  »)f  the  plant  are  the  <lesign  of  Mr. 
luigene  I'".  Car]Knter.  electrical  engineer,  who  has  been  gen- 
oral  superintendent  of  the  company  since  jts  incor]>oration. 
The  work  of  constniction  at  the  falls  has  been  carrie*!  out 
under  Mr.  Daniel  llrich.  of  Newark.  N.  J.,  engineer  in 
charge  of  the  work.  The  first  earth  was  move<l  on  Aug.  i. 
i.^iZ  and  the  machinery  wa.>  piu  in  motion  the  first  time 
I  <  1».  2%.  iX<i4,  the  young  s<in  of  the  superintendent  turning 
the  gate.  The  machinery  was  put  to  work  at  once  without 
the  usual  nursing  process,  and  the  first  hot  bearing  has  yet 
to  make  its  appf  trance 
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BY  LOUIS  BELL. 

HIS  method  of  compounding  poly- 
phase generators  seems  to  promise 
read)-  ap])hcal)ihty  to  the  largest  ma- 
chines and  ver)-  close  autcjmatic  regu- 
lation (jf  the  voltage.  The  arrange- 
ment may  be  varied,  hut  the  underly- 
ing principle  must  remani  the  same — 
the  automatic  variation  of  voltage  on 
the  polyphase  end  of  a  rotary  conver- 
ter in  response  to  the  varying  output 
of  the  generator  by  means  of  varying  inductances  obtained 
from  coils  in  the  main  circuit,  and  acting  either  direcdy  or 
reversely  to  govern  voltage  applied  to  the  rotary  converter. 
In  practice,  the  method  works  quite  satisfactorily  and  effect- 
ively. It  permits  of  very  close  regulation  of  the  voltage  for 
all  loads  at  the  machine,  or  of  over-compounding  at  the  dis- 
tant end  of  the  line,  and  that  even  with  severely  inductive 
loads.  I  have  tried  a  number  of  experiments  to  determine 
the  best  working  conditions  of  this  method  of  compound- 
ing, and  the  results  are  most  striking. 

A  record  of  experiments  made  after  this  paper  was  written 
is  illustrated  in  Fig.  2.  The  generator  was  first  run  with  a 
non-inductive  load  at  114  volts  initial.  The  output  was 
driven  up  to  26  1-2  kilowatts  and  the  voltage  at  the  end  was 
1 16.0  (A).  It  had  varied  slightly  in  the  earlier  ])ortion  of 
the  curve,  the  extreme  variation  from  the  initial  voltage  be- 
ing a  couple  of  volts.  That  was  with  a  poor  machine,  and 
lacked  the  good  results  that  could  have  been  obtained  had 
the  compounding  arrangement  had  less  work  to  do.  Now 
we  tried  the  same  machine  under  inductive  load  (B).  The 
initial  voltage  was  again  114  and  it  was  arranged  to  over 
compound,  so  that  at  30  k\v.  we  got  148  volts.  The  device 
over  compounds  just  as  handily  as  it  compounds  for  uni- 
form voltage,  and,  furthermore,  I  may  say,  that  by  proper 
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adjustment  of  the  inductive  coils  and  the  rotary  converter,  it 
is  possible  to  make  the  machine  compound  closely  or  over 
compound,  either  for  inductive  load  or  non-inductive  load, 
or  for  a  load  which  is  varying,  sometimes  non-inductive  and 
sometimes  inductive.  The  very  act  of  the  shifting  of  the  phase 
due  to  running  with  an  inductive  load  may  be  made  to  help 
the  rotary  converter  overcome  the  lagging  current,  as  was 
the  case  in  the  example  I  have  just  given,  where  the  voltage 
rose  somewhat  like  25  volts  on  a  heavy  load  consisting  of  in- 
duction motors  running  very  light. 

All  this  matter  of  regulation  is  of  particular  moment  in 
installations  intended  mainly  for  power  pui-poses  where  the 
variations  in  load  are  apt  to  be  considerable.  Where,  how- 
ever, these  variations  are  extreme  I  do  not  believe  that  any 
automatic  apparatus  can  altogether  obviate  the  necessity  of 
watchful  and  intelligent  hand  regulation,  especially  when 
water  wheels  are  the  prime  movers.  It  should  be  remem- 
bered, however,  that  the  variations  in  voltage  which  pass 
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altogether  unnoticed  in  ordinary  service  and  are  practically 
of  little  account  are  much  greater  than  would  be  at  first 
sight  supposed.  An  evening  passed  in  any  station  operated 
by  water  power  teaches  a  useful  lesson  in  this  respect.  Quite 
considerable  occasional  variations,  particularly  if  slow,  are 
far  less  objectionable  than  repeated  or  periodic  ones  of  much 
less  magnitude,  such  as  are  produced  by  "  hunting "  in  a 
governor  or  overmuch  fussing  with  the  regulating  devices. 
A  governor  should  be  "  dead  beat "  even  if  something  of 
sensitiveness  is  sacrificed  to  that  end. 

Polyphase,  like  other  alternating  current  generators,  make 
irood  synchronous  motors.  In  fact,  thev  are  decidedly  bet- 
ler  than  others  for  this  purpose,  in  that  they  are  self-start- 
ing with  more  or  less  facility?  and  do  not  go  out  of  step 
quite  so  easily  as  the  single  phase  machines.  They  are,  as 
it  were,  more  flexible.  They  start  really  as  induction  motors; 
that  is,  they  may  properly  be  regarded  as  induction  motors 
having  a  revolving  primary  element  and  a  non-laminated 
fixed  secondary  without  windings,  exerting  torque  simply 
by  virtue  of  induced  currents  in  the  pole  pieces. 

Naturally  they  cannot  start  very  efficiently  under  these 
conditions  and  for  motor  purposes  it  is  much  better  some- 
what to  modify  the  structure,  so  as  to  provide  secondary- 
windings  or  other  devices  to  approximate  the  effect  of  a 
genuine  induction  motof.  Nothing  very  complicated  in  this 
line  is  necessary,  and  it  is  quite  easy  to  produce  a  synchro- 
nous motor  that  will  be  self-starting  even  with  a  consider- 
able load  of  shafting.  In  the  Redlands  triphase  plant,  for 
example,  the  motor  of  150  h.  p.  is  belted  to  a  short  counter- 
shaft mounted  in  a  timber  frame  and  carrying  two  large 
pulleys.  The  smaller  of  these  drives  by  a  36-inch  belt  a 
wooden  wheel  18  feet  in  diameter  mounted  on  a  crank  shaft 
that  drives  tvyo  large  annnonia  compressors.  A  pulley  on 
this  shaft  is  belted  back  to  the  framework  aforementioned, 
and  drives  a  force  pump  for  the  ice  making  machiner\-,  a 
circulating  pump  for  the  water  jackets  of  the  compressors, 
and  a  small  ice  elevator.  All  this  machinery  is  brought 
promptly  up  to  synchronism  by  the  motor  without  the  in- 
tervention of  clutches.  The  starting  torque  is  thus  quite 
sufficient  for  most  ordinary  uses  to  which  a  large  motor  is 
likely  to  be  put. 

The  synchronous  type  of  polyphase  motor  is  especially 
adapted  to  large  units.  Being  a  non-laminated  structure,  it 
is  easier  to  build  and  somewhat  cheaper  than  an  induction 
motor  of  the  same  size  would  be,  and  furthermore  it  pos- 
sesses the  advantage  of  introducing  no  lagging  current 
whatever  into  the  line,  except  at  the  moment  of  starting. 
While  this  lagging  current  is  not  of  great  moment  on  ordi- 
nary lines,  it  may  as  well  be  avoided  where  by  so  doing  a 
machine  equally  as  good  and  cheap  can  be  obtained  without 
any  additional  complications.  \\'ith. large  units,  too,  there 
is  generally  less  need  of  a  very  great  starting  torque,  and 
consequently  induction  motors  are  far  less  necessary  in  the 
large  sizes  than  in  the  smaller  ones.  There  is  no  practical 
difficulty  whatever  in  building  or  operating  these  large  syn- 
chronous self-starting  motors,  and  they  are  likely  to  come 
into  extensive  use. 

INDUCTION    MOTORS. 

Perhaps  the  most  striking  characteristic  of  the  polyphase 
system  is  the  use  of  the  polyphase  induction  motor,  obviat- 
ing, as  it  does,  necessity  for  moving  contacts  and  enabling 
the  ready  employment  of  forms  of  winding  which  give  re- 
markable immunity  from  the  ills  to  which  continuous  cur- 
rent motors  are  heir.  In  all  that  has  been  said  about  these 
motors  there  has  been  an  unfortunate  absence  of  exact  data, 
particularly  as  regards  their  ability  tc^  start  under  heavy 
loads,  the  current  required  at  starting,  the  current  required 
when  running  light,  the  lag  factors,  light  and  loaded,  the 
variations  of  speed  under  var)ang  load,  and  other  charac- 
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ten  sties  winch  arc  oi  direct  practical  importance  in  the  use 
of  such  apparatuh. 

The  induction  motor  consists  essentially  of  two  laminate;- 
'itructurcs,  one  fi.xed  and  the  other  revolving,  an<l  each 
wound  synnnetrically  for  phases  more  or  less  in  number, 
accorfling  to  the  system  on  which  the  machine  is  to  t>e  em- 
l^loycil.  It  may  be  considered  as  a  transformer  with  its 
magnetic  circuit  imperfectly  closed,  and  of  which  one  mem- 
!>er  is  free  to  revolve.  For  mechanical  reasons  I  think  it  is 
;,'enerally  preferable  that  the  primary  element  which  receives 
the  higher  voltage  should  be  fixed,  and  the  low  voltage,  sec- 
ondary element,  movable.  By  this  arrangement,  too,  all 
necessity  for  moving  contacts  is  avoided.  For  certain 
specific  puq)o«ies  the  rever*  of  this  plan  may  now  and  then 
be  advisable. 

As  to  the  general  properties  of  these  machines,  1  can 
hardly  stun  them  up  better  than  to  say  thai  ihey  Ijehave  in 
a  manner  strikingly  like  well  designed  shunt  wound  continu- 
ous current  motors,  having,  however,  the  advantage  ol  being 
simpler  and  of  having  no  conunutator.  Even  their  effi- 
ciency is  closely  similar  to  that  of  continuous  current  motors 
of  the  same  size  both  as  regards  its  maximum  value  and  it? 
value  under  moderate  loads.  The  hystcretic  losses  and  those 
due  to  parasitic  curcnts  are,  however,  a  source  of  inefl*'ciency 
that  has  to  ])C  carefully  considered  in  order  to  reach  a  satis- 
factory result 

These  losses  are  located  in  large  measure  in  the  priuMry 
clement  of  the  motor,  and  would  apparently  indicate  the  de- 
sirability of  making  this  the  revolving,  and  naturally  smaller, 
part  of  the  machine.  The  advantage,  however,  of  using,  a 
very  simple  and  substantial  winding  ou  the  rev<tlving  ele- 
ment is  t'M>  grrat  to  forego  for  the  sake  of  a  little  saving  in 
hysteresis. 

In<luction  motrtrs  ran  be  made  to  start  readil\  under  load, 
vielding,  when  properly  dc^ignrd  for  the  pnrposi-.  a  starting 
torfjue  up  to  four  or  five  tirno  tin-  full  load  running  torcjuc. 
F.ven  mc»re  than  this  can  be  obt;iinr(l  if  it  be  neede<l.  but  for 
most  practical  purposes  running  tor<|Uc  is  (piite  sulririeni. 
and  it  is  i»erhaps  best  generally  not  to  design  motors  with 
abnormal  starting  |)owers  in  view,  regar'ling  such  rather  as 
special  t\|)es.  .\<  in  c«»ntitiuous  current  work,  a  m<^tor 
fitted  for  nnusu.illy  heavy  strains  is  not  necessarily  the  best 
all  around  machine. 

I'or  everything  e,\cei)t  extraordinary  ref|uircments  such  as 
niav  be  vunetimc;  met  in  hoisting,  a  uniform  design  and 
rating  mav  be  conveniently  kept,  as  it  is  \ery  ea.\\  to  regulate 
the  lonpte  and  the  current  re(|uired  to  ]>roducc  it  within  wide 
limits  by  varying  the  resistance  included  at  starting  in  the 
secondary  circuit.  1  know  of  no  motors  without  such  a 
starting  re>»i«itancc  that  are  capable  of  giving  anv  coiisi<ler- 
ablc  starting  tor<jue  without  an  enormous  initial  rush  of  cur- 
rent, and  even  were  t»ne  designed  to  secure  a  go«id  tor<|ue 
withont  armature  resistance,  it  wj[>uld  be  almost  certain  to 
exhibit  various  other  undesirable  (|ualities  that  would  more 
than  ofTset  the  advantage. 

The  ofliic  tif  tile  startiiij^  resistanct-  i>  two  fold:  lir>t,  it 
limits  the  possibK-  i  nirent  in  the  armature  so  that  it  will  not 
beat  back  the  induction  from  the  field:  that  is,  it  sets  a  limit 
on  the  armature  reaction.  Secoi-.d.  it  limits  als<»  the  lagging 
in  phase  of  the  armature  behind  the  field.  There  is  a  par- 
ticular resistance  best  suited  t<^  each  case,  for  which  the 
torque  is  a  inaNimum.  at  the  given  voltage.  Any  variation 
from  this  value  will  diminish  the  torque,  the  current  mean- 
while rising  or  falling  according  as  the  resistance  is  di- 
minished «^r  increased.  This  critical  resistance  should  be 
f<mnd  and  u.sed  whenever  it  is  necessary  to  start  under  ab- 
normal loads.  M  a  certain  second  value  of  the  armature 
resistance  the  torque  per  ampere  will  be  a  maximum,  and 
this  determines  the  best  resistance  to  be  tise*!  for  cases  where 
a  large  static  t«>rqtie  is  not  necessary-.     .Somewhere  between 


these  points  will  be  foun<l  the  best  working  resistance  for 
practical  purposes.  The  first  point  named  does  not  call  for 
impracticable  current,  nor  the  latter  for  inconvenient  tor(|uc 
if  the  motors  be  properly  designed. 

in  using  a  starting  resistance  I  prefer  to  fix  it  within  the 
armature  spider  and  so  to  avoid  all  need  of  collecting  rings. 
Save  for  this  device,  moving  contacts  of  some  sort  must  be 
used  either  to  lead  the  primary  current  into  the  revolving 
element  or  to  connect  the  resistance  to  the  secondary,  either 
ot  which  procedures  is  objectionable,  particularly  the  laMer. 

There  is  no  subject  c  onnected  w  itli  polyphase  w  ork  which 
has  been  the  theme  <  \  more  hasty  conclusions  and  '.11-ad- 
vijed  criticism  than  the  current  required  by  polyphase 
motors  in  starting.  The  popular  verdict  pronounces  it 
enormous,  an  opinion  generally  derived  from  hearsay  or 
from  experiments  with  poorly  designed  motors,  often  with 
ariiiatures  of  the  squirrel  cage  type,  than  which  nc>thing  is 
more  ineffective  in  starting,  if  the  motor  be  decent  in  other 
resi)ects. 

Nothing  can  be  more  grossly  exaggerated  than  this  com- 
mon idea  of  immense  starting  currents.  The  best  way  to 
refute  it  permanently  is  to  g^ve  exact  experimental  figures. 
The  annexed  curves  (Fig.  3)  will  show  very  plainly  the  facts 
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in  the  case,  i  he  torques  given  are  genuinely  static,  Seing 
obtained  by  fitting  a  horizontal  brake  beam  to  the  shaft  of 
the  motor  and  resting  a  stud  on  the  beam  upon  a  platform 
-scale.  The  resistances  used  were  of  nianganin  strip.  The 
curreiit.s  were  obtained  from  a  current  in<licator  standardized 
from  a  ."siemen.s  ilynainometer,  and  the  readings  were  made 
after  the  pointer  had  come  to  rest,  a  precaufion  ver\'  neces- 
sary, as  the  instrument  was  not  af  all  dead  beat.  The  cur- 
rent thus  obtained  is  a  true  maximum  for  the  given  torque, 
the  armature  being  permanently  clamped  at  rest. 

In  Fig.  3  the  relation  between  starting  torque  and  current 
is  very  clearly  shown,  as  well  as  the  impo'^ance  of  the  start- 
ing resistance.  In  the  figure  the  curve  .t, -4,.  I,  belong  to 
a  lo-h.  p.  triphasc  induction  motor,  and  /?,*  B^  B^  to  a 
similar  machine  of  5-h.  p. 

.1,  shows  the  effect  of  varying  the  resistance  in  the  sec- 
ondary on  the  relations  l>etween  .starting  torque  and  cur- 
rent, the  voltage  being  kept  normal  and  constant.  .4,  shows 
the  variatictn  of  torque  with  current  for  a  given  fixed  re- 
sistance, the  voltage  l>eing  varied,  and  the  resistance  being 
such  as  t<>  give  heavy  torque.     .4,  is  the   same  as   .4„    e 
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cept  that  the  resistance  was  such  as  to  give  very  moderate 
starting  currents.     Full  load  torque  was  35  pounds. 

i9j,  B^,  B^  are  similar  curves  from  a  5-h.  p.  triphase 
motor,  the  full  load  torque  being  17.5  pounds.  Now  ex- 
amine the  curves.  Instead  of  abnormal  currents  being  re- 
quired in  starting,  each  of  the  motors  under  examination 
will  develop  full  running  torque  on  considerably  less  than 
full  load  current.  At  full  load  current,  in  fact,  each  of  them 
gives  some  5c  per  cent,  more  than  running  torque.  And 
this  condition  of  things  is  not  in  the  least  exceptional — it 
will  be  true  of  any  properly  designed  motor,  unless  it 
be  intentionally  adjusted  to  have  a  very  great  starting 
effort  at  normal  voltage,  as  shown  in  Fig.  4,  which  is  a 
curve  from  a  lo-h.  p.  motor.  Here  curve  A  shows  the  re- 
lation between  current  and  torque  with  a  carefully  adjusted 
resistance,  and  curve  B  the  same  relation  without  armature 
resistance.  In  this  latter  case  we  have  reproduced  just  the 
state  of  affairs  that  is  encountered  when  one  attempts  to  start 
an  induction  motor  by  a  rheostat  in  the  primary  circuit.  A 
comparison  of  A  and  B  tells  its  own  story  as  to  the  ad- 
visability of  this  procedure.  The  results  are  never  compar- 
able with  those  obtained  with  a  resistance  in  the  secondary 
under  similar  conditions.  It  may  be  well  here  to  note  that  an 
ohmic  resistance  cannot  be  replaced  by  an  inductive  resist- 
ance for  the  purpose  under  consideration,  as  the  armature 
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current  is  thrown  thereby  so  nmch  out  of  phase  that  no  even 
tolerable  results  can  be  obtained.  In  leaving  the  subject, 
I  need  only  say  that  there  is  no  particular  difficulty  in  con- 
structing a  polyphase  motor  that  will  give  any  torque  that 
can  reasonably  be  asked,  and  with  a  starting  current  by  no 
means  disproportionate  to  the  result  obtained. 

The  next  thing  that  conies  up  for  consideration  is  the 
power  factor  which  may  be  expected  in  polyphase  motors. 
By  the  power  factor  we  mean  the  ratio  betw^een  real  and  ap- 
parent watts  which -measures  the  angle  of  lag  introtluced 
by  the  motor.  It  goes  without  saying  that  a  high  power 
factor  is  desirable  both  on  the  ground  of  requiring  less  cur- 
rent capacity  in  the  lines  and  generators  and  on  account  of 
less  inductance  in  the  circuit,  and  consequently  less  trouble 
in  keeping  up  the  proper  voltage.  In  motors  of  various 
designs  the  power  factor  is  probably  the  point  in  which  there 
is  the  greatest  and  most  serious  variation. 

Fig.  5  gives  three  curves  showing  the  variation  of  power 


factor  with  U)ad  in  three  typical  three  phase  motors.  Curve 
A  is  the  power  factor  of  a  15-h.  p.  four-pole  motor  designed 
to  run  at  50  cycles.  Curve  B  is  from  a  5-h.  p.  motor  of 
closely  similar  design.  Curve  C  is  from  another  5-h.  p. 
motors   it   Im   75  per  cent.,  and  in  the  other  79  per  cent. 
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matter  of  power  factor.  The  last  curve  shows  what  may  be 
accomplislied  by  designing  w  ith  special  care  for  a  high  value 
of  power  factor. 

Now  the  points  to  be  noticed  in  these  curves  are  the  fol- 
low'ing: 

hirst.  That  in  all  three  motors  at  and  near  full  load  the 
power  factor  is  closely  in  the  vicinity  of  90  per  cenL — in 
curve  C  fully  94  per  cent. 

Second.  The  power  factor  even  at  half  load  is  still  good. 
In  the  15-h.  p.  motor  it  is  84  per  cent.;  in  one  of  the  5-h.  p. 
motors  it  is  75  per  cent;  and  in  the  other  79  per  cent, 
in  fact,  the  half  load  values  for  the  power  factor,  as  here 
shown,  are  greater  than  the  full  load  power  factors  of  Euro- 
pean three  phase  motors  which  have  been  described  up  to 
(late.  The  Dobrowolsky  5-h.  p.  three  phase  motor*  has  a 
full  load  power  factor  of  but  .68,  while  the  power  factor  of  a 
small  Oerlikon  motor  (as  described  by  Air.  l^Capp  from  actual 
tests)  is  but  74  per  cent,  at  full  load.  We  must  not,  how- 
ever, attach  too  much  practical  importance  to  ver}'  high 
power  factors,  for  the  reason  that  those  shown  in  Fig.  5  are 
already  within  the  range  of  first-class  commercial  work, 
i^erhaps  we  may  better  investigate  the  relation  of  this  power 
factor  in  actual  operation  by  reference  to  Fig.  6,  which 
shows  the  relative  currents  required  at  different  loads  by 
three  sizes  of  three  phase  motors.  Curve  A  is  for  a  5-h.  p. 
motor,  curve  B  fo:  a  ro-h.  p..  and  curve  Cfora  15-h.  p.  For 
convenience  we  will  call  the  ordinates  total  amperes  re- 
(|uired. 

Suppose  now  we  have  a  dynamo  running  an  exclusively 
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motor  load  composed  of  these  \hree  sizes  of  machines,  and 
let  us  see  what  will  be  the  actual  conditions  when  the  motors 
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are  running  fully  and  partly  loaded.  Let  us  suppose  the  load 
to  consist  of  ten  15-h.  p.,  ten  lo-h.  p.  and  twenty  5-h.  j>. 
motors  running  at  full  load.  The  current  demanded  (as  by 
the  curves  on  J'ig.  6  for  this  combinationj  is  1,950  amperes, 
and  the  average  lag  factor  will  be  at  least  88  per  cent.,  which 
could  readily  be  raised  to  f/j  pc  cent,  if  it  were  desirable  to 
pay  special  attention  to  that  feature  of  design. 

At  half  load  the  aggregate  current  required  would  be  1,125 
amperes — 57  per  cent  of  the  full  load  amperes — and  the 
average  ptjwer  factor  81  per  cent.  Even  at  one-third  Icjad 
tin-  c<<ndition  of  things  is  by  no  means  as  serious  as  it  might 
be,  inasmuch  as  the  aggregate  current  is  890  amperes — 45 
per  cent,  of  the  full  load  amperes — and  the  power  factor  is 
still  ^2  per  cent.  The  generator  can  readily  take  care  of 
any  of  these  loads  without  serious  trouble  frf)m  the  lag  in- 
tnjduced  on  the  line,  and  even  supposing  that  the  total 
generator  capacity  be  taken  at  200  h.  p.  instead  of  350,  tlie 
aggregate  capacity  of  the  motors,  it  would  still  be  able  to 
operate  all  the  motors  at  half  or  one-third  load  without  un- 
reasonable <»ver-e.xcitation  on  account  of  the  lagging  cur- 
rent, as  may  readily  be  perceived  by  reference  to  figures  for 
excitation  and  the  lagging  current  which  I  have  previously 
given. 

Of  course  it  is  possible  to  reduce  the  lag  factor  percepti- 
bly by  the  employment  yf  condensers,  but  it  is  certainly  an 
tjpen  (|uestion  whether  .so  long  as  it  is  practicable  to  obtain 
power  factors  in  the  vicinity  of  90  per  cent.,  and  even  above 
it,  without  using  condensers,  the  extra  gain  is  worth  the 
extra  complication.  There  will  certainly  be  .some  value  of 
the  power  factcjr  which  it  will  not  pay  to  increase  by  adding 
condensers — just  what  value  it  is  hard  to  predict  until  con- 
densers have  c«)me  into  more  general  use.  Even  if  con- 
densers be  used,  they  will  not  necessarily  bring  up  the  power 
factors,  at  moderate  loads,  to  any  very  startling  figures. 

(To  be  continued.) 


How  S^all  We   Operate   an    Klectric    Railway    Extending    loo 
Mile.s  from  the  Power  Station? 

In  a  paper  presented  at  the  last  meeting  «»f  the  .Xiiiencaii 
Institute  of  iCIeetrical  Engineers  .Mr.  H.  Ward  Leonard  con- 
siilere<l  the  question  of  operating  an  electric  railway  100 
miles  from  the  power  station.  The  assum])tion  was  made 
that  there  exists  a  very  economical  source  of  power,  p<jssibl\ 
a  water  power,  so  sitttated  that  the  length  of  railway  to  in- 
operated  in  either  <lirection  is  100  miles. 

The  following  features  seem  <lesirable,  it  not  essential,  in 
such  a  railway;  i.  A  single  trolley  contact  shall  be  used 
for  supplying  current  to  the  loc<»motive.  2.  The  E.  M.  1". 
upon  the  trolK  y  shall  not  exceed  5or)  volts,  v  There  ."-hall 
be  no  apparatus  in  motion  and  requiring  attention  between 
the  power  station  and  the  locomotive.  4.  .\t»  conunutator, 
rheostat  or  controlling  device  «»n  the  locomotive  shall  be 
^ubjected  t«»  a  higher  E.  M.  I*",  than  J50  volts.  an«l  there  shall 
be  no  sparking  on  atiy  of  the  .ipparatuv  under  an\  norm.d 
conditions.  5.  The  entire  control  of  tlu-  loeotnotive  in  either 
direction  shall  be  efrecte<l  by  the  movement  of  one  lever. 
().  The  load  shall  be  started  from  dead  reM  by  an  atnotmi 
of  energ\  taken  from  the  source  of  supply  which  shall  not 
exceed  one  (|uarter  of  the  energy  re<pure<l  to  operate  at  fvill 
speed  on  the  level.  7.  The  retardation  of  the  loatl  in  com 
ing  <lown  grades,  and  in  stopping,  shall  be  effected  by  con- 
verting the  motors  into  generators,  whicli  .shall  fec<i  back 
current  t<»  the  line,  and  thereby  assist  the  power  statii>n  in 
operating  other  locomi>tives.  8.  The  tnotors  must  he  re- 
versible when  operating  at  full  speed,  without  damage  to 
the  motc^rs  or  other  apparatus.  9.  The  eflicicncy  of  the  sys- 
tem from  p«nver  on  the  generator  shaft  to  the  drawbar  pull 
«^f  the  locomotive    shall  be  .^t   least  30  per  cent.     10.  Tlie 


locomotive  shall  produce  at  least  500  h.  p„  when  operating 
at  a  speed  of  80  miles  per  hour. 

Eor  such  great  distances,  in  order  to  operate  with  a  loss 
in  conductors  of  20  per  cent,  the  initial  E.  ^L  E.  must  be 
20,000  volts,  in  order  to  make  the  cost  of  copper  $20  per 
kw.,  which  is  about  the  best  figure  for  cost  of  copper  under 
the  conditi<jns.  The  alternating  current  must  evidently  be 
used,  and  as  there  is  but  one  trolley  contact,  it  must  be 
single  jjhased. 

The  system  proix>sed,  which  is  diagrammatically  shown  in 
the  accompanying  illustration,  is  briefly  as  follows: 

.Starting  with  standard  i, coo-volt,  single-phased  alterna- 
tors in  the  power  .station,  the  potential  is  raised  to  20,000 
volts  by  step-up  transformers.  At  suitable  points,  say 
every  two  miles,  the  potential  is  transformed  down  to  500 
volts.  Xow,  with  this  current,  a  synchronous  alternating 
motor  can  be  o])erated,  biu  cannot  be  regulated  in  speed,  re- 
versed, or  started  under  load.  It  is  evident  that  some  form 
of  gearing  between  the  synchronous  motor  and  the  axle  will 
solve   the  problem.     Let   the   synchronous   motor  drive  a 


siiiijli-  |>liii><-  all>  riKititii;  cuiTi-iit  Kem-raliM- <»l  i.ooo  ^'^Jl^- 
strp  u|>  traiistoniK-r  Irmn  i.oooto  ?o.o)o  volts 
rraii-^mi«.»ion  inrciiit  of  70.1x10  \i>lt>. 
Slriidowii  traii>(r>rnicr.  20.000  to  joovolt". 
'Irollry. 
Trollry  wirr,  500  volts. 

'  ■.iMiiiid. 

~     M  lii'iiiii.us  •.iiiv^r  |ili,-i>c  motor. 
C    ii[imiou>  I  iin-i'iitcomimitator  of  750  volts  supplviniT  •i'^'l''  "•   ^-  ^ 

anil  I.. 
Cotitiiuiou>  currrnt  v»i-nrr:itor.  »v>  volts. 
<    >iitjiuioii>.  ciirrcnt  motor.  }i)o\olt4. 
K'-vi  r>iin;  rlii-osial  in  sepanitclv  rxrlted  field  of  A'. 
l>n\iiiv;«h«-«-l  <(l  locomolivr. 


nl'KKATKiN    ni'     I/»N«;     l»IST.\N<^K    KI^KCTRIC     UAII.W.W.'^ 

direel  (.uinut  L;nuralor  aiul  use  the  current  llius  generated 
to  Mii)|)ly  the  motors  connected  with  the  axles  of  the  loco- 
motives. This  portion  of  the  system  is  the  same  as  the 
well-known  Leonard  .system,  as  applied  to  elevators.  Regu- 
latittn  is  secured  by  varying  the  ficKl  of  the  generator  supply- 
ing the  motors  ami  by  weakening,  strengthening  or  revers- 
ing the  lield  of  this  machine  any  desired  speed  or  direction 
can  be  obtaine<l.  The  continuous  current  generator  should 
have  its  field  separately  excited.  The  propelling  motors 
can  be  series,  slnmt  or  separately  excited,  but  the  best  re- 
sults will  be  obtaincil  by  separate  excitation.  To  .secure  ex- 
citing current  f(»r  the  alternating  motor  and  the  fieltls  of  the 
continuous  current  generator  and  motor,  it  will  he  best  to 
drive  by  means  of  the  alternating  motor  armature,  and  if  de- 
>.ire«I  in  the  same  field,  a  continu<»us  current  winding  con- 
ne.cte<l  to  a  c«immutator.  from  which  will  be  led  the  current 
for  exciting  the  fiehls  of  all  three  machines.  The  fields 
should  be  wt»und  for  250  volts,  ami  this  same  voltage  used 
for  the  continuous  current  armatures. 

.^upp<»se  now  the  locom(»tive  to  be  at  rest.  The  synchro- 
nous nv»tor  is  running  and  driving  the  generat<v  armature  at 
lull  .speed  in  a  field  of  n<i  intensity;  hence  the  propelling 
motors  receive  no  current.  The  first  contact  upon  the 
rheostat  in  the  generator  field  circuit  is  now  made,  and  let  the 
resistance  in  the  rheostat  be  such  as  to  produce  say  25  volts 
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at  the  generator  brushes.  This  25  volts  will  supply  a  very 
large  current  to  the  motor  armature  at  rest  in  its  saturated 
field,  and  consequently  will  produce  a  sufficient  torque  to 
start  the  entire  load  and  continue  to  move  it  at  a  slow  speed. 
There  is  now  being  used  25  volts  and  say  2,500  amperes  in 
this  circuit;  this  means  62,500  watts,  and  disregarding  trans- 
formation losses  for  simplicity,  this  means  a  current  of  125 
amperes  from  the  trolley.  When  operating  at  the  rate  of 
500  h.  p.  at  full  speed  there  will  be  needed  say  1,800  amperes 
and  250  volts  in  our  propelling  circuit,  which  is  450  kw., 
and  means  roughly  900  amperes  from  the  trolley.  It  is  evi- 
dent, therefore,  that  the  load  can  be  started  with  but  a  small 
fraction  of  the  energy  required  for  operation  at  full  speed, 
and  that  there  will  be  no  danger  of  throwing  the  alternator 
out  of  step  by  applying  but  one-sixth  of  its  full  load. 

If  operating  at  full  speed,  and  it  is  desired  to  bring  the 
locomotive  to  rest,  the  strength  of  the  generator  field  is 
rapidly  reduced  by  manipulating  the  rheostat  in  its  field  cir- 
cuit, so  as  to  reduce  to  zero  the  current  exciting  this  field; 
the  E.  M.  F.  produced  by  the  generator  then  rapidly  falls 
below  the  counter  E.  Al.  F.  of  the  motors,  which  are  being- 
driven  in  a  constant  field  by  the  momentum  of  the  moving" 
load,  and  the  motors  consequently  become  generators  and 
supply  current  to  the  former  generator,  which  now  becomes 
a  motor,  and  driving  the  alternator,  feeds  current  back 
through  the  trolley,  thereby  not  only  bringing  the  locomo- 
tive smoothly  and  rapidly  to  rest,  but  saving  the  energy 
usually  wasted  upon  the  brake  shoes. 

L-nder  this  arrangement,  if  steam  engines  are  used  as  the 
source  of  power,  the  engines  are  not  subjected  to  the  violent 
fluctuations  ordinarily  met  with  in  electric  railways,  and  the 
capacity  of  the  engines,  generators  and  conductors  can  be 
much  reduced  over  usual  requirements. 


Concerning  a  Change  of  Policy  in  the  Administration   of  the 

Patent   Office.* 


BY   PHILIP  MAURO. 

The  views  presented  by  the  author  are  called  forth  by  the 
announcement  of  a  rumor  that  the  present  Commissioner  of 
Patents  had  decided  to  inaugurate  a  change  of  policy  in  his 
office  in  the  treatment  of  applications  for  patents  where  the 
margin  of  novelty  is  small  or  the  exercise  of  invention  doubt- 
ful. The  old  rule,  unwritten,  but  tacitly  recognized,  has 
been  when  substantial  doubt  exists  to  give  the  applicant 
the  benefit,  and  it  is  this  rule  which  it  has  been  said  is  to  be 
reversed. 

The  particular  point  of  inquiry  is  whether  the  examining 
corps  of  the  Patent  Office  has  been  so  lavish,  lax  and  im- 
prudent in  the  issue  of  patents,  particularly  where  the 
novel  improvement  said  to  be  patentable  was  of  doubtful 
character,  that  the  public  interests  have  been  detrimentally 
affected,  and,  if  so,  what  are  the  particular  evils  that  have  re- 
sulted from  this  undue  liberality  and  how  far  should  the 
Patent  Office  shift  its  ground  in  either  direction  in  order  to 
avoid  this?  It  is  the  author's  belief  that  there  is  no  ground 
whatever  for  the  apprehension  of  damage  to  the  public  or 
to  individuals  by  reason  of  undue  liberality  on  the  part  of 
the  patent  examiners,  and  that  the  work  of  the  bureaus,  as  a 
whole,  has  been  characterized  by  fairness,  just  discrnuination 
and  due  appreciation  of  the  rights  of  inventors,  with  perhaps  a 
leaning  rather  in  the  direction  of  the  illiberality  which  of  re- 
cent years  has  emanated  from  the  bench.  The  only  basis, 
the  author  states,  for  any  opinion  in  regard  to  laxity  in  the 
Patent  Office  has  been  that  many  patents  have  been  held 
void  or  illegal  by  the  courts  deciding  that  the  subject  mat- 
ter was  not  patentable  or  did  not  rise  to  the  dignity  of  in- 
vention or  involve  the  exercise  of  mechanical  skill.  ]\Ir. 
Mauro  holds  that,  without  depreciating  the  qualifications  of 

*Abstract  of  a  paper  read  at  the  84i;h   meeting  of  the  American 
Institute  of  Electrical  Engineers,  Feb.  21,  1894. 


the  judges,  the  patent  examiners,  as  a  rule,  are  better  quali- 
fied to  pass  upon  the  patentability  of  inventions  than  Federal 
judges;  that  the  question  is  one  of  fact,  and  a  decision  that  a 
particular  mechanical  expedient  or  departure  does  not  in- 
volve invention  can  have  little  or  no  effect  or  value  beyond 
settling  the  question  in  that  particular  case,  and  therefore 
does  not  involve  questions  of  law  beyond  expounding  the 
meaning  of  the  statute  or  declaring  legal  principles,  as  to 
which  the  voice  of  the  court  is  the  only  authority  that  can  be 
recognized.  In  the  case  of  most  of  the  patents  which  have 
been  found  void  by  the  courts,  new  evidence,  not  accessible 
V)  or  overlooked  by  the  examiners,  has  been  presented;  so 
that  in  but  a  small  number  of  cases  can  it  be  said  that  the  de- 
cision of  the  latter  has  been  reversed  by  the  courts.  The 
conclusion,  therefore,  is  that  decisions  of  this  kind  consti- 
tute no  refiection  upon  the  work  or  the  judgment  of  the 
Patent  Office,  and  no  justification  for  any  change  of  policy 
in  the  direction  indicated. 

The  effect  of  illiberality  would  be  to  prematurely  stifle 
and  suppress  what  might  be  productive  of  benefit,  and  thus 
work  injustice  to  meritorious  inventors  and  at  the  same 
time  injure  the  public  by  depriving  them  of  the  advantage 
accruing  from  the  granting  of  a  patent  for  the  use  of  a 
novelty,  however  trivial,  for  it  is  by  the  accumulation  of 
small  changes  that  the  industrial  arts  advance. 

The  vague  nature  of  the  term  "  inventive  faculty  "  is  re- 
ferred to  and  the  danger  pointed  out  in  requiring  examiners 
to  rigidly  apply  this  test  to  inventions.  It  is  argued  that 
patents  should  be  granted  for  what  appear  on  the  face  even 
trivial  inventions,  as  otherwise  they  would  bmy  in  the 
Patent  Office  what  might  be  nurtured  into  something  use- 
ful to  mankind;  and  there  is  every  ground  for  assurance 
that  if  the  inventor  succeeds  commercially,  the  courts  will  be 
ready  enough  to  take  away  his  patent  if  his  invention  has  not 
the  magnitude  thought  necessar}'. 

The  tendency  to  trim  down  each  patent  to  its  narrowest 
dimensions  is  severely  condemned.  The  grant  of  a  patent 
to  an  applicant  for  more  or  other  than  he  can  sustain  before 
the  courts  profits  him  nothing  and  deprives  the  communit}' 
of  no  right.  On  the  contrar)',  the  failure  of  any  inventor  to 
secure  a  grant  to  the  full  extent  of  his  right  is  occasion  for 
profound  concern.  If  by  the  exercise  of  unusual  watchful- 
ness and  careful  scrutiny  the  issuing  of  a'  few  hundred  worth- 
less patents  may  be  prevented,  the  result  is  creditable  to  the 
administration,  but  can  hardly  be  regarded  with  satisfaction 
as  to  the  practical  benefit  accomplished.  The  discovery  and 
remedy  of  a  single  case  of  injustice  would  seem  to  be  a  far 
better  basis  for  a  claim  upon  public  gratitude. 

The  author  argues  that  the  duty  of  the  Patent  Office  under 
the  law  is  to  investigate  and  decide  the  novelty  and  utility 
of  claims,  and  not  to  decide  whether  the  inventive  faculty 
has  been  exercised  or  not,  and  regrets  the  t^idency  de- 
veloped quite  recently  in  the  latter  direction.  A  tribute  is 
paid  to  the  Patent  Office  for  the  great  ser^uce  rendered  to  in- 
ventors through  its  elaborate  investigations,  to  the  end  that 
they  may  not  expend  money  and  time  in  claiming  things 
really  old  or  really  patented.  The  object  and  merit  of  tlie 
examining  system  is  that  it  apprises  inventors  of  the  state 
of  the  art,  and  thus  prevents  them,  not  from  imposing  on  the 
public,  but  from  deluding  and  injuring  themselves.  If  with 
the  results  of  the  examiners'  researches  before  him  and  with 
but  a  slender  inargin  of  novelty  remaining,  the  mventor 
risks  the  imfavorable  judgment  of  the  courts  and  is  willing 
to  pay  a  fee  for  a  patent  of  doubtful  value,  the  author  can  con- 
ceive of  no  possible  reason  why  the  Conunissioner  of  Patents 
should  interpose  objections.  The  time  consumed  in  search- 
ing for  and  studying  decisions  which  serve  only  to  cloud  a 
subject  already  hopelessly  obscure  could  more  profitably 
be  employed  in  those  searches  for  novelty  for  which  the 
office  was  created,  and  for  which,  out  of  the  pockets  of  in- 
ventors, the  Commissioner  and  examiners  are  paid. 
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Dieletlrine.  A  description  of  several  pieces  of  :i|>par;itu> 
made  with  this  iiii>ulating  material  ^see  Digest  Marcli  3;, 
which  is  made  uf  a  mixture  u{  sulphur  aiid  parat)ine,  is 
^Mven  ill  "  La  Lum,  iClec, "  l*'cb,  10.  An  electrophure,  8 
inches  in  diameter  and  I  inch  thick,  gave  a  spark  «jf  over 
j-4  inch,  and  when  once  charged  retained  its  charge  for  a 
long  time;  the  material  can  be  readily  worked  and  polished, 
and  even  admits  of  having  screw  threads  cut  into  it. 

Conversion  0/ l.tf^hl  nitu  Sound.  'Wwt  'Zeit  fucr.  Klek.," 
I'eb.  1,  mentions  a  patent  for  an  api)aratus  resembling  the 
I5ell  ra<lio|)hone,  in  which  an  intermittent  beam  of  light, 
focussed  on  a  glass  vessel  c«>iitaiiiing  lampblack,  produces 
audible  notes;  Mercadier  has  attemptetl  to  use  this  apparatus 
for  a  multiple  telegraph  system. 

I'hermo-eleclrii  Diaf^ram  /m-  Puie  Meuiis.  —  .\  |»aper  liy 
.Mr.  .Steele  is  published  m  the  "  I'liil.  Mag."  f«jr  lebruary;  he 
claims  that  the  results  pul)lishe<l  by  Prof.  Tail,  which  have 
been  accepted  as  the  most  reliable,  are  not  quite  correct;  a 
diagram  of  the  connections  and  the  results  of  the  tests  are 
given, 

Proftuf^.tttoti  0/  Klcctricity. -The  J.iim.ii\  iimiii>».i  of  the 
"  liul.  de  la  .S>c.  Int.  des  J'lleos."  mention  an  Academy 
paper  by  .Mr.  I'oincare,  in  which  he  starts  with  the  stj-called 
telegraphic  e(|uation  between  the  self-induction,  the  resist- 
ance and  the  capacity  and  deduces  mathematically  the  form 
and  the  velocity  of  the  perturbation. 

l'r/oci(y  0/  I'ro/ui^ation  0/  an  Eld  trie  Perlurlmtiun.-  \\\ 
abstract  of  .Mr,  Ulondlots  paper  is  given  in  the  l"oreign 
Abstracts  of  the  Institution  of  Civil  I'-ngineers. 

S/trrail  of  Pro/m^iilion  0/ an  P.lcclric  Dhlurhanct. —  The 
paper  by  Mr.  iMon<llot,  mentioned  in  the  Digest  some  time 
ago,  is  abstnuMed  briefly  in  the  I>»nd.  "  l.lec.  Kcv.."  I'eb.  23. 
the  illustration  being  also  given, 

Kcflotion  0/  F.lrchic  W.ive^.  \\\  ilhistratecl  ciunmunica- 
lion  by  Messrs.  I'.irkeland  and  Sarasin  is  given  in  the  "  Phil. 
Mag,"  for  I'cbniar)-. 

Calculation  0/  I-!leclrotn,ifrnrtu  Forcrs.  —  "I-i  l.iim.  Flee. ,  " 
I'eb.  10,  reprints  an  abstract  of  a  pajK-r  by  Mr.  V'aschy.  in 
which  he  shows  how  the  expressions  in  his  f«»nncr  paper 
can  be  simplihed  consideraltly  by  the  intnMluction  of  two 
fundamental  relation^. 

Theory  of  tHrctromaj^nriic  Phcnotnrna. — Mr.  VaHchy'^ 
mathematical  paper,  in  which  he  gi»fes  a  metluMl  of  explain- 
ing electric  plunomena  independently  of  any  hyp<  *'  .  is 
published  in  lull  in  the  lanu.trx   miinbrr  of  the  "  I  l,-\ 

^"i .  Int.  des  F-lecs." 

Similarily     lidwrm     El  ft  trie      ami     Mag  nr  tit      Fields 
"  L'Elec.,"  Pcb.  17,  reprints  a  Physical  S<M:iety  paper  by  Mr, 
Curie  on  this  subject. 

.1    Fundamental   Formula   for     T    --•.>-    Itnluction-    The 

"Klek.  An/.."  IVb.  15.  reprints  an  v  by  ^'r    Schwartzc 

on  this  subject. 

Photngrafyhmg  tlie  S/>eetrmm  of  Lightning.  -The  Ixind. 
"  Elec,  Rev,,"  Feb.  23.  describes  briefly  a  method  of  Mr, 
Meyer  in  "  Wied.  Ann.,"  volume  5.  page  416,  in  which  he 


Uses  a  diftraction   grating  instead  of  a  spectroscope;   the 
method  has  been  used  with  some  success. 

Capacity  uj  Condensers  /or  Alternating  Currents. — The 
Lond.  "  Elec,"  Feb,  23,  abstracts  briefly  the  article  by  Dr, 
Sahulka,  mentioned  in  the  Digest  Jan.  20, 

Elcctrinnagnettc  Pro ftei ties  0/  Parallel  Conductors.  —  .\u 
article  by  Mr,  Steinnietz  is  abstracted  in  the  Foreign  Ab- 
stracts of  the  Institution  of  Civil  Engineers. 

Electricity  uf  Drops. — The  Lond.  "Elec,  Feb.  11,  ab- 
stracts very  brietly  a  paper  of  Prof.  J,  J,  Thomson  on  tliis 
>ubject. 

MAGNETISM. 
Magnetic    Field    in    a    Cylindrical   Coil.  —  Prof.    Minchins 
I'hysical  Society  paper    on  the  calculation  of  the  magnetic 
held  of  a  current  running  in  a  cylindrical  c»>il  is  published  in 
the  ■'  Phil.  Mag,"  for  February, 

Magnetization  hy  I'ery  Small  Forces. — The  Ltmd.  "Llec. 
Eng., "  Feb.  2^,  abstracts  briefly  a  paper  of  Mr.  Culmann  in 
the  ■'  Elek,  Zeit,"  and  mentioned  some  time  ago  in  the 
1  )igest. 

UNITS.  MEASUHEME.VTS  AND  INSTRUMENTS. 
/Resistance  Ho.x  fur  High  Voltage  Currents. — .\n  illustrated 
dcscrijition  is  jjiven  in  the  "  Elek.  Zeit.,"  Feb,  15,  of  the  Edel- 
inaiin  resistance  box;  it  consists  of  10  coils  of  10  ohms  (?) 
each,  and  is  intendeil  f(»r  alternating  currents  of  3,coo  volts; 
the  coils  are,  as  usual,  connected  in  series  and  end  in  a  row 
of  contact  blocks,  which  may  be  connected  to  a  bar  by  means 
of  a  pair  of  l)lugs  connected  together  by  a  rubber  covered, 
llexible  wire;  two  pair  «»f  plugs  are  use<l,  so  as  to  avoid 
opening  the  circuit  when  changes  are  made. 

Curved  Stalf  of  Gah\inometers. — The  "Klek.  Zeit,,'* 
h'eb.  22^  gives  an  illustrated  description  of  a  scale  for  a  re- 
flecting galvanometer  made  of  celluloid  and  carried  in  a 
frame  which  enables  it  to  be  bent  to  the  arc  of  a  circle  of  any 
d«.>ireil  radius,  the  ct»rrcction  du<  to  tlu  ii«  ..f  :\  flat  scale  is 
then  no  longer  necessary. 

Influence  Mathme.  .Vccording  to  "Li  Lum.  Klec," 
I*"eb.  17,  Dr,  I)',\rs<^nval  describcil  before  the  International 
!v>ciety  the  improvements  of  .\lr,  Honetti,  consisting  in 
;•'  '  '  tig  the  sectors  ami  in  the  a<l(lition  of  two  new 
i  tests  of  two  machines  showed  that  the  output  is  in- 

«  from  three  to  four  times  and  the  reversing  of  po- 

larity is  not  to  be  feared:  it  then  becomes  necessary  to 
charge  the  machine,  but  this  is  easily  done  by  placing  the 
'iiu;er  at  any  point  near  the  circumference  of  one  of  the  ex- 
uiu.il  plates;  it  is  aK"  > ->^'U-  rcverse<l  by  a  similar  process. 
He  states  that  Mr,  \  irst  has  now  a<l«>ptcd  these  im- 

provements in  his  machine. 

A  Xett'  Form  of  Induction  Balance. — The  "Jour,  of  Inst, 
Elec.  I-ngs."  for  Fcliruar\"  contains  the  abstract  of  a  paper 
by  Mr,  Wicn:  tic  arrangement  consists  of  a  Whcatstone 
bridge,  two  anns  of  which  are  coils  having  self-induction 
and  the  other  two  inductionless  resistance;  a  piece  of  metal 
brought  near  one  of  the  coils  disturbs  the  balance,  which 
is  restored  by  the  adjustment  of  a  secondary'  coil  inside  the 
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other  coil,  the  time  constant  of  the  metal  piece  being  equal 
to  that  of  the  compensating  secondary  coil. 

Induction  Apparatus. — In  the  "  Elec.  Tech.,"  Feb.  15, 
Dr.  Krieg  gives  an  illustrated  description  of  a  simple  method 
of  constructing  induction  coils. 

Potentiometer  for  Alternating  Currents. — Mr.  Swinburne's 
method,  mentioned  in  the  Digest  Jan.  6,  is  described  in  the 
■'Phil.  Mag."  for  February;  two  cuts  are  given. 

Instruments  for  Measuring  Resistance. — In  their  serial  in 
the  Lond.  "  Elec.  Eng.,"  Feb.  23,  Messrs.  Niblett  and  Ewing 
describe  briefly  the  Wheatstone  bridge  with  earth  return. 

Testing  the  Mag7ietic  Qualities  of  Iron. — The  Lond.  "Elec. 
Eng.,"  Feb.  22^.,  reprints  an  Institution  paper  by  Dr.  Kapp, 
in  which  he  describes  a  practical  apparatus  for  testing  iron 
in  dynamos  and  transformers.  A  cut  is  referred  to,  but  not 
given,  and  we  will  defer  making  the  abstract,  as  the  cut  may 
be  published  in  some  of  the  other  journals  next  week. 

The  Malice  Alethod  for  Determining  the  Internal  Resist- 
ance of  Accufnulators. — In-  "La  Lum.  Elec,"  Feb.  17,  Mr. 
Perrin  gives  a  mathematical  discussion  of  this  method,  show- 
ing why  it  is  often  unsatisfactory,  and  suggests  an  improve- 
ment in  which  a  resistance  is  placed  in  series  with  a  galva- 
nometer and  in  which  the  battery  is  also  connected  to  a  sepa- 
rate resistance  representing  its  normal  load,  so  that  the 
measurement  is  made  under  the  normal  working  conditions. 

Measuring  Apparatus, — In  the  "Jour.  Teleg. ,"  Jan.  25, 
Dr.  Tobler  describes  a  number  of  the  newer  forms  of 
measuring  instruments  used  in  telegraphy. 

Measuring  the  Power  in  Three-PJiase  Circuits. — ^Dr.  Froe- 
lich's  article  is  abstracted  briefly  in  the  Foreign  Abstracts  of 
the  Institution  of  Civil  Engineers. 

Calculating  the  Coefficient  of  Self-induction.  —  "L'Elec. ,'' 
Feb.  10,  reprints  an  Academy  paper  of  Mr.  Potier;  it  is  of  a 
mathematical  character  and  refers  to  one  particular  case. 

Absolute  Measurement  of  the  Flow  of  Electricity  from 
Points. — An  article  by  Mr.  Precht  on  this  subject  is  ab- 
stracted in  the  Foreign  Abstracts  of  the  Institution  of  Civil 
Engineers. 

Mechaiiical  EquivaleJit  of  Heat. — An  abstract  of  Mr.  Blon- 
din's  paper  (see  Digest  Sept.  16  and  23)  is  given  at  some 
length  in  the  February  number  of  the  "Jour.  Inst.  Elec. 
Engs." 

Resistance  of  Pure  Copper  Wire. — Mr.  Lagarde's  article, 
mentioned  in  the  Digest,  is  abstracted  in  the  "  Jour.  Inst. 
Elec.  Engs."  for  Fe':)ruary,  in  which  two  tables  of  constants 
are  given. 

Conductivity  of  Certain  Solutions. — The  "Elek.  Zeit. ,' 
Feb.  22,  abstracts  briefly  a  paper  by  Mr.  MacGregor}-'  from 
the  "  Wied.  Ann." 

Theory  of  Units. — In  a  Presidential  address  by  Mr. 
rVancken,  published  in  "  Bui.  de  I'Assoc.  des  Elec.  Monti- 
fiore  "  for  February,  he  discusses  at  considerable  length  the 
subject  of  units. 

DYNAMOS    AND    MOTORS. 

Alternating  and  Multiphase  Currents  from  Continuous  Cur- 
rent Armatures. — In  the  first  part  of  an  article  by  Mr.  Friese 
in  the  "Elek.  Zeit.,"  Feb.  15,  he  discusses  systematically  and 
clearly  the  E.  M.  Fs.  obtained  when  a  continuous  current  ar- 
mature is  provided  with  sliding  contact  connections  for  deliv- 
ering alternating  or  multiphase  currents  of  any  number  of 
phases.  He  assumes  that  the  sums  of  the  E.  M.  Fs.  in  the  suc- 
cessive windings,  when  used  as  a  continuous  current  machine, 
give  a  true  sine  curve,  and  that  there  is  no  phase  difference 
between  the  current  and  the  E.  M.  F.,  which  would  be  the 
case  in  using  it  for  incandescent  lamps.  Assuming  that  the 
E.  M.  F.  for  continuous  currents  is  E,  then  if  two  dia- 
metrically opposite  points  are  connected  to  sliding  contacts, 
a  simple  alternating  current  will  be  obtained  whose  period  is 


equal  to  the  number  of  revolutions  and  whose  E.  M.  F.  will 
be  equal  to  0.707  E ;  the  armature  will  then  consist  of  two 
halves  in  parallel;  if  by  a  cross  connection  they  be  connected 
in  series,  the  E.  M.  F.  will  be  equal  to  1.4 1 4  E.  but  forming, 
in  that  case  an  open  circuit  armature;  returning  to  the  closed 
circuit  armature,  if  4  connections  be  made  at  90^,  the  two 
currents,  each  from  two  diametrically  opposite  points,  will 
each  have  an  E.  M.  F.  equal  to  0.707  E,    the   phase    differ- 
ence being  90°;  if  each  pair  of  connections  90°   apart  be 
used,  a  four-phase  current  will   be    obtained,    the    effective 
E    M.  F.  of  each  of  which  will  be  equal  to  0,50  E ;  if  three 
currents    120°  apart  are  used,  the  effective  E.  M.  F.  will  be 
equal  to  0.612  E ;  for  five-phase  currents,  0.416  E ;  for  six- 
phase  currents,   0.3526  E ;  for  eight-phase  currents,  0.271 
Z',  and  for  twelve-phase  currents,  o.  183  ^".      He  also   gives 
a  general  equation,  a  table  of  the  results,  an    experimental 
verification  and  a  graphical  method  for  determinmg   these 
constants. 

In  a  continuation  of  the  article  in  the  issue  of  Feb.  22 
he  gives  similar  figures  for  open  circuit  armatures — that  is 
when  the  armature  is  divided  into  separate  portions,  the 
beginnings  of  which  are  all  connected  to  a  common  point — 
but  the  figures  refer  to  the  voltage  between  successive  ends, 
and  not  to  this  common  point  unless  so  stated.  For  four 
portions  and  two  circuits  (two  diametrically  opposite  por- 
tions connected  in  series),  giving  a  two-phase  current,  the 
E.  M.  F.  will  be  equal  to  i  E.  It  is  immaterial  whether  the 
circuits  are  connected  to  a  common  point  or  not,  but 
if  so,  the  voltage  between  this  point  and  the  end  of  a  cir- 
cuit is  0.5  E ;  for  a  three-phase  current  the  voltage  is  1.06 
E,  and  from  the  common  point  0.612  E\  for  four-phase  cur- 
rents, 0.707  E,  and  for  the  common  point,  0.5  E  \  for  five- 
phase  currents,  0,489  ^  and  0.416  E;  for  six-phase  cur- 
rents, 0.3536  E,  which  is  the  same  whether  taken  at  this 
end  of  the  winding  or  between  the  ends  and  the  common 
point;  furthermore,  in  this  case  there  is  no  difference  be- 
tween the  closed  circuit  and  the  open  circuit  connection: 
for  eight-phase  currents,  0.2075  E  and  o.  271  E  ;  for  twelve- 
phase  currents,  0.0947  E  and  0..183  E.  In  conclusion  he 
gives  the  general  formula  and  the  graphical  solution:  the 
f^rticle  is  to  be  continued. 

Iron  for  Armatures. — The  Lond.  "Elec,"  Feb.  ii,  in  an 
editorial  discusses  unfavorably  the  recent  paper  of  ]Mr. 
.Schultz,  abstracted  in  the  Digest  Jan.  20,  in  which  he  showed 
that  paper  insulation  between  armature  discs  was  use- 
less; the  editorial  concludes  from  this  that  it  is  useless  to 
laminate  the  iron  at  all  and  questions  the  results.  (In  this 
editorial  the  conclusions  appear  to  be  entirely  wrong,  as  the 
question  which  Mr.  Schultz  decided  had  reference  to  in- 
sulation and  not  to  lamination,  and  he  states  it  definitely; 
no  one,  and  especially  not  Mr.  Schultz,  would  for  a  moment 
suppose  that  it  was  futile  to  laminate  the  iron ;  he  shows,  hi 
fact,  that  it  is  very  necessary  to  do  so;  as  we  understand  it. 
he  has  shown  that  the  contact  resistance  between  the  plates 
forms  sufficient  insulation,  therefore  making  the  paper  use- 
less :  nowhere  in  the  original  article  is  it  even  inferred  that  it 
is  futile  to  laminate  the  iron,  and  this  editorial  is,  therefore, 
very  misleading.) 

Dynatno  Design. — Mr.  Edgcumbe,  in  a  practical  article 
in  the  Lond.  "  Elec.  Rev.,"  Feb.  23,  describes  the  calculation 
of  a  dynamo  by  working  out  an  actual  example  for  a  small 
series  machine;  (although  the  calculations  are  of  a  simple 
nature,  he  assumes  a  number  of  different  dimensions  and 
figures,  which  one  who  has  .not  had  considerable  experi- 
ence with  dynamos  might  not  be  able  to  do);  he  first  calcu- 
lates the  total  number  of  lines,  and  from  this  the  cross-sec- 
tion of  the  armature  core,  then  the  number  of  layers,  then  the 
magnets  and  their  winding,  and  finally  the  losses :  he  shows 
how  the  calculations  will  differ  in  the  case  of  a  shunt  ma- 
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cliine  and  in  the  case  of  a  motor;  in  conclusion,  he  gives  ver>- 
briefly  several  tables  which  simplify  such  calculations. 
Among  the  constants  which  he  gives  are  the  following:  For 
the  density  in  the  armature,  S/Juc  lines  per  square  centi- 
metre; for  the  field  cores,  10,000;  for  magnetic  leakage,  20 
per  cent  loss  for  a  two-pole  horseshoe  type  with  drum 
wound  armature;  for  calculating  the  hysteresis  losses  by  the 
Steinmetz  formula  he  assumes  the  constant  0.004;  he  ignores 
the  loss  due  to  eddy  currents,  which  are  smalL 

A  Difference  Jieiwrn  Dynamoi  and  Motors. — The  "Elek. 
Zeit,"  Jeb.  15,  publishes  a  paragraph  forming  an  addition 
to  the  article  abstracted  in  the  Digest  last  week;  it  gives  the 
results  of  a  test  showing  experimentally  that  the  shifting  of 
the  !>ruslies  is  much  greater,  in  this  particular  ca.sc  more 
than  twice  as  great,  when  used  as  a  generator  than  when 
II  ^»d  as  a  motor. 

Starting  Resistance  /or  Motors. — A  device  by  Siemens  A 
Ilalske  is  illustrated  in  "  L'Elec^'  I'cb.  3;  it  consists  of  two 
carbons,  like  an  arc  lamp,  the  upper  one  being  moved  up 
by  a  solenoid,  which,  with  the  arc,  is  in  series  with  the 
motor;  on  starting  the  motor  an  arc  will  immediately  be 
formed,  which,  as  the  m<n<jr  comes  up  \.u  speed,  will  be 
diminished  and  finally  extinguished,  the  normal  current  for 
the  motor  not  being  sufficient  to  draw  the  carbons  apart 

Irregular itie'i  in  the  Action  0/  Dynamos. — The  translation 
of  this  article  is  conclu«led  in  the  Lond.  "  Elec.  Rev.,"  Feb. 
23:  in  the  same  issue  .Mr.  .*^later  discusses  the  article  un- 
fa v»)rably. 

Dynamo  Attendants  and  Their  Dynamos. —  The  serial  by 
Mr.  (jibbings  is  continued  in  the  successive  numbers  of 
London  "  Electricity." 

Electrically  Driven  Lathe. — In  the  "Elek.  Zeit"  Mr. 
Schultz  gives  a  well  illustrated  dcscrij)tion,  including  work- 
ing drawings  and  a  full  view,  of  a  lathe  driven  by  an  electric 
motor;  the  motor  is  un<ler  the  lathe  below  the  tool  rest,  and 
•Irivcs-  the  spin<lle  by  means  of  a  variable  friction  gear  and 
toothed  gearing;  the  motor  runs  at  a  constant  speed,  the 
only  resistance  re(|uired  being  that  f«.r  starting. 

Transportable  Ehctrir  Puvi}>. —  IIk-  "IJek.  Kcho,  Feb. 
3.  gives  a  short  illustrated  flescription  of  a  pimip  made  in 
( ierniany. 

Dynafnos  /or  Lecture  Purposes. — The  "Elek.  Rund,." 
\o.  9,  illustrates  a  number  of  different  forms  in  a  full-page 
illustration. 

Patin  f'^  /.aTas.trur  /)ynamo.—'"l.']\\cc.,  "Feb.  10,  gives  a 
well  illu>tratcd  description  of  this  dynamo,  which  consists 
e.s>entially  of  eight  radial  magnets  forming  the  armature, 
each  of  which  is  connected  in  five  successive  parts  to  as 
many  commutator  bars;  the  magnets  appear  to  form  the 
smaller  part  of  the  wh<»le  magnetic  field. 

Caill/r/mer  Al/'-rna/nr.  Vhv  description  tmin  the  Iiencli 
is  abstracted  at  some  length  iti  »'><•  I'^reign  Abstracts  of  the 
Instittilion  of  (  ivil  iMigineers. 

ARC  AND  INCANDESCENT  LIOHT8. 
Arc  Tamps  on  Constant  Polnitial  Circuits. — In  "LElcc,  ' 
I'cb.  3.  Mr.  I.^roy  discusses  this  subject  by  tneans  of  a  dia- 
gram an«l  shows  that  in  the  case  of  a  single  lamp  the  arc  is 
stable  only  for  a  certain  fixed  resistance  in  series  with  the 
lamp,  and  the  lamp  shouhl  therefore  n<»t  be  a«ljusted  for 
candle  power  by  var>ing  the  resistance  placed  in  series  with 
it:  in  «lisctjssing  tw«»  lamps  in  series,  he  slmws  how  each  is 
dependent  imi  the  other.  an<l  conchnles  that  as  there  is  onlv 
one  condition  under  which  they  will  run  norm.illv.  onlv 
those  carbons  should  be  use<l  for  which  the  constructor  has 
adjusted  the  lamp,  and  after  the  resistance  has  been  once 
adjusted  it  shottid  never  be  altered:  he  also  calls  attention  to 
the  importance  ^^{  properly  a«liusting  the  carbons  in  their 
hoUlers. 


Street  Lighting. — In  an  editorial  on  thissubject  the  Lond 

■  Elec,"  Feb.  23,  compares  gas,  arc  and  incandescent  light- 
ing; it  concludes  that  where  electric  energy  costs  less  than 

5  cents  per  kilowatt  hour  and  gas  costs  62  cents  per  thou- 
sand cubic  feet,  or  in  this  proportion,  the  competition  of  in- 
candescent lamps  witli  gas  lamps  becomes  practicable;  it 
estimates  that,  light  for  light,' the  cost  of  the  incandescent 
light  is,  roughly,  six  times  that  of  the  arc;  it  does  not  recom- 
mend difTusers,  but  thinks  that  the  use  of  small  arc  lamps 
has  not  been  given  a  fair  trial,  and  suggests  the  use  of  5  and 

6  ampere  arc  lamps,  with  large  positive  and  small  negative 
carbons,  run  in  series  of  5  on  the  outer  wires  of  a  three- 
wire  system. 

Srarch     Lights    on    the    Manchest*'r    Canal. — The    Lond. 

■  Elec.  Eng.,"  Feb.  23,  mentions,  but  does  not  describe,  a 
powerful  search  light,  making  night  navigation  possible;  it  is 
said  to  cause  no  inconvenience  to  vessels  coming  in  the 
<tpposite  direction,  but  it  does  not  describe  how  this  is  ac- 
complished. 

Paraholic  Reflectors.  —  "La  Lum.  Elec,"  Feb.  10.  gives 
an  illustrated  description  of  the  Schuckert  api)aratus  for 
making  the.se  reflectors. 

Projecting  Imvi p. — An  illustrated  description  is  given  in 
the  ■■  Elek.  Echo,"  Feb.  3. 

Properties  0/  the  Alternating  Current  Arc. — The  exper- 
ment  of  Mr.  Claude,  mentioned  in  the  Digest  last  week,  is 
described  more  in  detail,  with  the  aid  of  three  illustrations, 
in  "  La.  Lum.  Elec,"  Feb.  10. 

Alternating  Current  Arc. — The  investigation  of  Mr. 
Hlondel,  abstracted  in  the  Digest  last  year,  is  abstracted  in 
the  Foreign  .\bstracts  of  the  Institution  of  Civil  Engineers. 

.\rc  Lamps — In  Mr.  Richard's  serial  in  "I^  Lum.  Elec" 
he  describes  and  illustrates  a  number  of  arc  lamps  and  ap- 
pliances. 

Cored  Cirbon  LJtigation. — The  •'Klek.  Riind..''  \o.  tj. 
contains  a  note  on  this  subject, 

.Arc  and  Incandescent  Lamps. — .Mr.  Haineville's  article, 
mentioned  in  the  Digest  Sept.  2},,  is  abstracted  briefly  in  the 
l'<»reign  .\bstracts  of  the  Institution  of  Cinl  Engineers. 

Multiple  Filament  L.amps.  —  .Mr.    Leconte.    in    "L'Elcc," 

I  eb.  17,  shows  that  this  t\trm  of  lamp  was  first  patented  in 
I*" ranee  in  the  year  1883. 

Contact  L. am  p.  —  "LEIec."  Feb.  3,  gives  an  illustrated 
<lescriptit)n  of  the  Schroeder  lamp,  in  which  a  carbon  rod  is 
fe«|  iipward  by  means  of  mercury-  against  a  piece  of  iridium. 

TUAN.s?  .MISS  ION  OF  POWER. 
POiCer  Transmission  m  Xorwtiv. — .\ccording  to  the  Loim. 
■'  Elec,"  Feb.  2^,  it  has  bPen  projxtsed  to  transmit  some 
20.000  h.  p.  from  two  waterfalls  tt>  Christiania,  a  distance  of 
about  twenty-five  miles;  the  voltage  will  not  exceed  20,000, 
and  the  idea  is  to  use  bare  wire  on  poles  carefully  guarded 
along  their  whole  length:  in  the  city  it  will  be  reduced  to 

I I  o  and  4(X>,  and  is  to  be  use<l  for  j^ower  in  the  different  in- 
dustrial estiblishments.  both  large  and  small,  for  street  rail- 
ways, l(Kal  radways  and  local  steamers:  also  for  lighting 
the  city;  it  may  be  comjiletetl  before  the  end  of  i8<)5;  the 
estimated  c«»st  is  about  one  and  one-half  million  dollars. 

Transmission  0/  Poxver  at  Niagara  Falls. — The  complete 
i»aper  of  Prof.  F*irlK*s  together  with  the  discussion,  is  g^vcn 
in  the  Febniarx-  issue  of  the  "  Tour,  of  the  InsL  of  Elec 
Engs.":  a  mnnl>er  of  the  ilhistrations  appear  to  be  published 
here  for  the  first  time. 

ELECTRIC   RAILWAY^. 

H'dmann  f.ocomotivf. — The  Lond.  ''Elec.  Rev. ,"  Feb.  23. 
discusses  this  system:  after  ridiculing  it.  it  does  not  agree 
that  the  reciprocating  parts  are  abolished:  it  claims  that  100 
miles  an  hour,  which  has  been  obtained  in  America  with  or- 
dinary locomotives,  can  also  be  obtained  and  with  greater 
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safety  by  English  locomotives ;  the  unbalanced  counterweight 
can  be  gotten  rid  of  entirely  by  the  use  of  three  cylinders, 
the  central  one  having  moving  p^rts  of  double  the  weight  of 
each  of  the  outer  ones;  it  thinks  too  much  stress  is  put  upon 
the  adhesion,  as  it  is  only  at  low  speeds  that  a  single  pair  of 
drivers  is  insufficient;  every  claim  regarding  the  advantage 
of  having  no  direct  connection  between  the  engine  and  the 
driving  wheels,  it  states,  could  also  be  had  with  less  loss  of 
efficiency  by  a  system  of  rope  driving. 

According  to  "  L'Elec,"  Feb.  lo,  a  weight  of  53c  tons,  in- 
cluding the  locomotive,  was  started  on  a  curve  ot  about  400 
feet  radius,  and  it  is  claimed  that  630  tons,  not  including  the 
locomotive,  can  be  started  if  the  eight  motors  are  connected 
four  in  series.  Mr.  Lea,  in  the  Loud.  "  Elec.  Eng.,"  Feb.  23, 
gives  a  vertical  cross-section  of  the  high  speed  vertical  ex- 
citing engine. 

Proposed  Alpine  Electric  Road. — According  to  the  "Elek. 
Zeit,"  Feb.  22,  it  is  intended  to  build  an  electric  road  from 
the  Scheidegg  to  the  top  of  the  Jungfrau,  one  of  the  highest 
and  most  magnificent  of  the  snowclad  Alps;  (the  greater 
part  of  this  road  would  be  above  the  eternal  snow  line); 
owing  probably  to  the  frequent  avalanches,  a  great  part  of  it 
will  be  in  tunnels  or  half  tunnels,  as  on  the  well-known  Axen- 
strasse;  the  road  will  terminate  on  a  plateau  free  from  snow, 
almost  14,000  feet  above  the  level  of  the  sea  and  about  200 
feet  below  the  top;  for  this  last  portion  there  is  to  be  an  ele- 
vator; the  total  length  is  about  71-2  miles;  the  power  for 
the  current  is  to  be  furnished  by  the  mountain  streams;  the 
first  portion  of  the  road  is  to  be  finished  in  two  years,  and  the 
rest  in  the  following  two  years ;  it  is  to  cost  one  and  one-half 
million  dollars;  a  neighboring  water  power  of  1,840  h.  p.,  it  is 
thought,  will  be  sufficient. 

Rules  and  Regulations. — The  Lend.  "Elec,"  Feb.  23, 
gives,  in  a  parallel  column  form,  the  proposed  Board  of 
Trade  regulations,  with  the  suggested  alterations  and  the 
source  of  such  suggestions;  the  Lond.  "  Elec.  Rev.,"'  Feb.  23, 
gives  a  short  abstract  of  a  meeting  at  which  they  were  dis- 
cussed; the  Lond.  "Elec.  Eng."  discusses  the  subject  edi- 
torially. We  will  reserve  our  abstract  until  further  action 
is  taken  regarding  their  adoption. 

Welding  Rails. — According  to  "La  Lum.  Elec,  "  Feb.  17, 
I  kilowatt  is  required  per  square  centimetre  during  six  min- 
utes, and  as  the  rails  used  in  France  do  not  exceed  60  square 
centimetres  in  cross-section,  the  cost  of  one  welding  is  82 
cents,  the  price  of  the  energy  being  taken  at  10  cents  per 
horse  power  hour. 

Underground  Sectional  Railway.  —  "La  Lum.  Elec,"  Feb. 
10,  mentions,  but  does  not  describe,  a  system  of  Mr.  Cha- 
beault,  which  was  recently  tried  in  Marseilles,  in  which  an 
underground  conductor  is  connected  by  the  car  to  insulated 
sections  of  a  surface  conductor  as  it  passes  over  them. 

Genoa.  —  "La  Lum.  Elec,"  Feb.  10,  reprints  a  descrip- 
tion from  the  Italian  of  the  electric  railway  installed  by  Sie- 
mens &  Halske,  some  of  the  features  of  which  dififer  ma- 
terially from  the  practice  in  this  country;  the  article  includes 
eight  illustrations. 

Remsclieid  Railway. — An  illustrated  description  is  beg-un 
in  London  "  Electricity,"  P>b.  23. 

Railways. — Mr.  Richard's  well  illustrated  serial,  taken 
apparently  from  patent  specifications,  is  continued  in  "La 
Lum.  Elec,"  Feb.  17,  most  of  4;he  descriptions  being  of 
American  inventions. 

CENTRAL  STATIONS,  PLANTS,  SYSTEMS  AND  APPLIANCES. 

Switches. — The  Lond.  "Elec,"  Feb.  23,  calls  attention  to 
a  number  of  new  switches  and  other  appliances  of  the  Eng- 
lish Brush  company,  illustrating  and  describing  a  return 
current  fuse,  intended  to  render  the  parallel  working  of 
alternators  perfecdy  safe;  as  the  fuse  melts  only  with  the  re- 
turn current,  but  not  with  the  current  transmitted  from  the 
alternator,  it  will  thus  cut  out  the  faultv  alternator,  when  sev- 


eral are  in  parallel,  and  not  those  which  are  not  faulty,  in 
which  it  differs  from  the  simple  fuses;  the  device  is  shown 
in  the  adjoining  cut;  f  is  the  fuse,  e  a  lever  switch  and  t  the 
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accelerator,  consisting  of  a  small  transformer;  at  e  the  cur- 
rent divides  before  going  to  the  main  b',  the  accelerator  in- 
creases the  voltage  about  half  a  volt,  which  is  sufficient  to 
induce  the  current  to  select  that  path  in  preference  to  that 
through  the  fuse,  but  if  the  current  returns  from  the  mains 
to  the  alternator,  the  accelerator  acts  as  a  retarder  and  forces 
the  current  through  the  fuse. 

Switch    for    Explosive     Surroundings.  —  Ihe     Medhurst 
switch  is  illustrated  in  "  L'Elec,"  Feb,  3;  the  contact  is  made 
,by  means  of  mercury  or  shot  in  the  inside  of  a  hermetically 
sealed  vessel  which  can  be  turned  on  its  axis. 

Utilization  of  Small  Water/alls. — An  article  from  the 
French  by  Mr.  Chedeville  is  abstracted  in  the  "Jour.  Inst. 
Elec.  Engs.";  he  shows  the  advantages  of  storing  the  water 
in  a  reservoir  and  gives  an  example  in  which  the  waterfall 
utilized  directly  would  light  75  lamps  of  16  c  p.,  wliile  if 
stored  in  a  reservoir  25  times  the  number  can  be  run  during 
six  hours  in  winter  and  two  hours  in  summer;  if  stored  in 
electric  accumulators  only  seven  times  the  amount  can  be 
obtained. 

Bournemouth  Accident. — The  Lond.  "Elec.  Rev.,"  Feb. 
2}^,  discusses  this  accident,  in  which  the  current  which  killed 
a  horse  must  have  come  directly  from  the  ground  and  gone 
into  the  ground  again ;  attention  is  called  to  the  fact  fiiat  al- 
though the  megohm  resistance  of  a  wire  may  be  high,  yet 
the  thickness  of  insulation  may  leave  no  margin  of  safety;  it 
has  been  recommended  by  the  government  inspector  that  the 
insulation  of  high  tension  leads  should  not  be  less  than  one- 
tenth  inch  in  thickness  and  that  the  enclosing  pipes  should 
all  be  connected  together  and  earthed;  the  result  of  the  in- 
quiry shows  that  for  high  voltages  concentric  mains  are 
distinctly  preferable  to  and  safer  than  parallel  cables. 

Balancing  a  Three- Wire  Station  with  Only  One  Machine. — 
in  the  Lond.  "  Elec.  Rev.,"  Feb.  23,  Mr.  Gibson  describes 
and  illustrates  a  system  in  which  a  single  armature  containing 
two  windings  and  two  commutators  is  used  together  with 
accumulators;  by  means  of  the  station  lamps  either  of  the 
batteries  can  be  charged  independently  of  the  other  and  at 
any  desired  rate,  while  the  voltage  of  the  mains  is  balanced 
with  the  battery. 

Rotating  Field  Apparatus. — Mr.  Blondel's  mathematical 
paper  on  the  elementary  theory  of  such  apparatus  is  con- 
tinued at  considerable  length  in  "  La  Lum.  Elec,"  Feb.  10, 
and  concluded  in  the  issue  of  Feb.  17.  In  this  article  he  has 
discussed  polyphase  currents  and  rotating  fields  in  general, 
and  indicated  what  appears  to  be  a  new  and  complete  metiiod 
of  calculation;  in  a  table  in  the  conclusion  he  giv'es  some 
comparative  figures  regarding  the  weight  of  copper,  loss  of 
energ}^,  etc,  for  a  number  of  different  conditions. 

Multiphase  Currents. — An  article  by  Mr.  de  Chasseloup- 
Laubat  is  published  in  the  Foreign  Abstracts  of  the  Institu- 
tion of  Civil  Engineers ;  he  shows,  among  other  things,  how 
the  intensity  of  the  field,  the  mechanical  working  done  by 
the  armature,  the  losses,  self-induction,  etc.,  may  be  calcu- 
lated. 
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/^o//uk  R>cliju:/.~~i'in:    "Lick.   Zc»l.,      tcU    2i.    giv-'^    ^ 
short,  well  illustrated  description  of  this  apparatus,  which 
lias  alrciwJy  been  described  in  these  columns;  it»  efticiency  is 
given  by  the  inventor  as  i/y  per  cent. 

Ftrranti  Reitijier.—lhc  Lond.  "Klec.  Hng.,"  Feb. ♦  23, 
mentions  tliat  the  apparatus  of  Mr.  Kerranti  is  now  being 
nia«Je  and  tried  with  a  view  of  introducing  it  in  Cardill  for 
arc  street  lighting. 

J'uscs  for  Ifigh  I'tnuon  Circuits.  —  "L'KIec,"  Feb.  3 
gives  an  illustrated  description  of  tlie  Webber  &  Nisbett 
fuse,  in  which  the  wire  is  wound  spirally  around  a  non-con- 
ductor and  enclosed  in  a  tube,  the  whole  being  conveniently 
arranged  for  placing  it  in  circuit- 

Tratn  Lighting.-  In  tlic  -Hiil.  dc  lu  Soc.  Beige,"  for 
.\ugu>l  Seplember-(Jctober,  Messrs.  Dery  &  Weibsenbruch 
give,  at  considerable  length,  an  illustrated  description  of  ex- 
isting installations,  both  in  Europe  and  America;  the  ques- 
tion of  costs  is  reserved  for  a  subse(iuent  article;  this  forms 
probably  the  best  summary  on  this  subject. 

A  long  paper  by  .\Ir.  Grawinkel  and  its  discussion,  on  the 
electric  lighting  of  the  German  mail  cars,  is  reprinted  in  full 
in  the  "  Klek.  Zeit.,"  Feb.  22;  he  describes  the  installation 
and  gives  a  diagrammatic  drawing  of  the  switchboard.         ^ 

InstaValions. — The  "Kick.  Zeit.,"  Feb.  15,  notices  at  some 
length  a  recent  publication  of  the  (jerman  Electric  Com- 
pany prepared  fur  th<jse  who  intend  to  inslal  plants;  the  first 
part  is  devoted  to  a  discussion  of  the  general  principles  and 
the  second  to  a  general  guide  for  making  api)njximatc  cal- 
culations of  the  cost,  both  parts  including  lighting  and  trans- 
mission of  power  plants. 

Rrguliittons  /oi  Inslallattons. —  The  "F.lek  Zeit. ,"  Feb.  15, 
publishes  a  recent  discussion  of  this  subject  in  the  Engineer- 
ing Sx'iety  in  Hamburg. 

Advantages  and  Disad-'antagcs  0/  Alternating  Currents. — 
Mr.  I^nell  discusses  this  subject  in  his  serial  on  motive  power 
in  the  Ix>nd.  *' Elec,"  Feb.  23. 

Lighting  from  Primary  Batlerii-s. — In  the  "Klcc  Tech.," 
Jan.  31,  .Mr.  Wagner  discusses  the  requirements,  but  gives 
nothing  new. 

liirlin.  The  Klek.  Zeit. ,"  Feb.  15,  gives  a  brief  sum- 
m;iry  <»f  the  electric  lighting  in  that  city  for  .\pril  i,  i^j2, 
and  April  i,  iS<>3;  the  consuni|)tion  oi  gas  decreased  about 
oiK-  million  cubic  metres,  while  tlic  increase  in  the  electric 
light  was  consi<lerable;  the  number  of  private  installatit)ns 
operated  by  steam  engines  diminished  about  50  per  cent, 
while  those  driven  by  gas  motors  increased  almost  50  per 
cent.,  and  in  iS**.^  were  more  than  d<»ul)le  those  driven  by 
steam  engines;  the  total  number  of  arc  lamjis  in  the  two 
years  were  8,02t)  an<l  8,J<<xi,  sh<»wing  an  increase  of  780 
kunps;  incandescent  lamps  (prcsunuibly  16  c,  p.),  140.276  and 
172.()()7,  an  increase  of  about  32,000  lamps;  the  e<|uivalent  of 
all   the  electric  light«i  in   gas  lamps  is  cstimatecl  at  about 

225,lS<A 

A  brief  cicscription  of  several  of  the  Rerlin  stations  is  given 
in  the  "  \\\\\.  de  la  .Soc.  lU'lgc  "  for  Atigust-.^eptember-Octo- 
bc-. 

London. — .Major  <  Kiiei.ii  Uel>l>crs  p.iper  m  conUnued  m 
the  English  jotirnnis  of  l"eb.  23:  it  includes  a  number  of 
cuts  illustrating  various  systems  i»f  underground  coniluits; 
the  Lond.  "  Elcc."  contains  a  few  more  cuts  than  the  other 
ji>urnaK 

fondon  I  enJi.it  rStiitions. — The  Fond.  'Klec.  Kcv."  and 
"  V.Wc.  F.ng."  I'eb.  2\,  give  the  accomits  of  several  stations 
in  Great  lUitain:  the  Fond.  "Elcc,  l.ng.."  in  its  advertising 
pages,  gives  an  analysis  of  the  Hoard  of  Tra«le  returns. 

Pan's. — A  full  page  illnstrntion  of  an  interior  view  of  the 
llalles  station  in  Paris  is  given  in  the  London  "Electrical 
Plant  ■'  for  February. 


LUctrical  Industry  in  the  Lmltd  inaies. — Mr.  Brunswick's 
serial  in  "  La.  Luni.  Elec,"  is  continued  in  the  issue  of  Feb. 
17;  it  includes  a  full-page  table  of  statistics  for  a  number  of 
tlie  principal  cities  of  tlic  United  States,  giving  the  number 
of  arc  and  incandescent  lamps,  the  power,  capital  and  the 
names  oi  the  systems;  also  another  full-page  table,  giving 
the  data  for  a  number  of  different  insiallaiiuus  in  reierence 
to  meters,  their  capacity  and  the  method  of  payment,  etc. 

Multiphase  Current  Systems.  —  "Ind.  and  Iron,"  Feb.  16, 
in  an  editorial  calls  attention  to  a  patent  of  Mr.  FVank 
Wynne,  September,  1886,  which  it  believes  was  the  hrst 
"muliiple  current  system"  (by  which  term  is  apparenil) 
meant  what  is  here  called  multiphase  system;;  the  machine 
is  described  as  being  similar  to  a  Brush  dynamo  with  col- 
lector rings,  tlius  delivering  separate  alteniating  currents  of 
different  phases;  these  were  led  to  different  points  and  trans- 
formed down  to  a  low  pressure,  after  which  they  were  passed 
through  a  commutator  driven  by  a  synchronous  motor, 
thus  producing  direct  currents  of  low  pressure;  it  believes 
that  such  a  system  is  better  in  most  cases  than  the  employ- 
ment of  multiphase  motors. 

Electric  Lighting  Statistics. — The  "F.lek.  Kund.,  "  No.  10, 
contains  an  article  by  Mr.  Paisler,  in  which  he  gives  some 
statistics  for  cities  in  Germany  and  England. 

A'rding. — An  abstract  of  the  description  of  this  three- 
phase  station  is  given  in  the  Foreign  Abstracts  of  the  Insti- 
tution of  Civil  Engineers. 

•Sy.  Pancras. — The  Lond.  "Flee.  Kev.,'"  Feb.  23,  in  an 
editorial  discusses  unfavorably  the  recently  published  de- 
scription of  this  station. 

Xottinghatn.  —  Ihe  Lond.  "Elec.  Eng.,'  Feb.  z^,  gives  a 
brief  description  of  this  station  with  a  number  of  large  illus- 
trations, limited  entirely  to  the  architectural  features. 

Bockenheim. — -\n  abstract  from  the  French  of  the  descrip- 
tion of  this  polyphase  station  is  given  in  the  "Jour.  Inst. 
Flee.  Engs."  for  February. 

Darmstadt. —  The  "Flek.  Zeit.,""  F"eh.  22.  abstracts  at  some 
length   the  accounts  for  this  station. 

Automatic  Gas  Engine  Starter. — A  description  of  the  Niel 
starter,  taken  from  "  Genie  Civil,"  is  given  in  "  L-a  Lum. 
F^llec.,"  Feb.  17,  including  an  illustration. 

.Solidified  Peti oleum  as  a  Fuel. — The  Fond.  'Llec.,'  Feb. 
23,  abstracts  from  a  French  joumal  a  method  oi  making  fuel 
bricks  of  crude  i>etroleum. 

Combustion  Without  Smoke.  - "FFlec,"  Feb.  10,  gives  an 
illustrated  description  of  the  P»aumert  ^:  W  cgmer  system. 

Direct  vs.  Rope  Driving. — The  discussion  in  the  Lond. 
"  Elec.  Rev."  is  continued  in  the  issue  oi  F'eb.  2}^. 

WIKKS,   WIUlNCi  A.ND  CONDUITS. 

Rules  and  Regulations  /or  Ship  Lighting. — In  a  second 
article  of  Mr.  Kennedy  in  the  Lond.  "  Elec.  Kev,"  F"cb.  23, 
he  discusses  fittings,  giving  illustrations  of  a  faulty  form  as 
often  usevi,  and  two  other  forms,  one  for  single  and  one  for 
double  wiring,  which,  though  more  expensive,  are  much 
safer,  and  have  other  advantages;  he  criticises  the  absurdity  of 
the  rules  which  require  the  mains  to  be  kept  a  great  distance 
apart,  but  permit  the  branch  wires  to  be  brought  very  close 
tctgetlicr,  with  little  protertion  from  each  other  in  the  fittings; 
rules  ought  to  make  it  impossible  to  adopt  a  bad  system  and 
should  insist  on  the  use  of  properly  constructed  junction 
boxes,  switches,  fuses  an<l  fittings;  joints  should  be  reduced 
to  a  minimum  and  fittings  should  be  made  so  that  they  can 
be  taken  dt»wn  and  put  up  without  making  any  joints. 

Wiring  on  Shi pboiird. — The  Lond.  "Elec  Rev.,"  Feb. 
2},,  under  the  heading  of  "  Jerry  Wiring  for  Ships,"  gives  a 
numl>er  of  interesting  illustrations  of  actual  specimens  of 
wiring  found  on  board  of  some  ships. 
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Regulations  Regarding  Electrical  Conductors.  —  "L'Elec," 
Feb.  3,  publishes  the  proposed  laws  regarding  conductors; 
they  are  also  given  in  "  La  Lum.  Elec,"  Feb.  lo. 

Explosions  in  Manholes. — The  Lond.  "Elec,"  Feb.  23. 
suggests,  in  an  editorial,  an  instrument  to  measure  the  per- 
centage of  hydrogen  in  a  manhole  without  lifting  the  cover, 
and  based  on  the  high  rate  of  diffusion  of  light  gases  through 
porous  partitions. 

Underground  Conduits  in  London. — In  the  portion  of 
Major  General  Webber's  paper  published  in  the  English 
journals,  Feb.  23,  a  number  of  cuts  are  given  of  the  systems 
used  in  London. 

TELEGRAPHY,   TELEPHONY   AND   SIGNALS. 

Telegraphy  Betiveen  England  and  India. — The  Lond. 
"Elec.  Eng.,"  Feb.  16,  gives  a  brief  abstract  of  Mr.  Walker's 
paper,  mentioned  in  the  Digest  last  week. 

Railroad  Signals. — The    "Elek.  .,"       eb.    8,    reprints 

from  the  London  "Engineer"  of  July  29  an  illustrated  de- 
scription of  the  Sykes  system,  in  which  the  signals  are 
moved  in  both  directions. 

Review  for  18^3. — The  "Jour.  Telegraphique,"  Jan,  25, 
gives  a  review  of  the  telegraph  and  telephone  for  the  past 
year,  including  a  number  of  comparative  tables. 

Telegraph  and  Telephone  Tine  Construction  in  Germany. — 
An  abstract  of  the  article  of  Mr.  Kohlman  is  given  in  the 
Foreign  Abstracts  of  the  Institution  of  Civil  Engineers. 

Telegraphy  Between  England  and.  India. — Mr.  Walker's 
paper  is  abstracted  in  the  Lond.  "  Elec.  Rev.,"  Feb.  23,  and  is 
discussed  in  a  short  note  in  the  same  issue,  and  in  a  long 
editorial  in  "  Ind.  and  Iron,"  Feb.  23 ;  the  Lond.  "  Elec," 
Feb.  23,  publishes  a  report  of  the  discussion. 

Telegraphs  of  Queensland  in  1 8 g 2 . — An  article  on  this 
subject  is  given  in  the  "  Jour.  Teleg.,"  Jan.  25. 

Long  Distance  Telephone. — The  Brown  Telephone  is 
illustrated  and  described  in  "La  Lum.  Elec,"  Feb.  17. 

Telegraphs  and  Telephones  in  Spain. — The  "Jour  Teleg. ." 
Jan.  25,  gives  a  summary  of  the  years  1890  and  1891. 

Electrical  Wakening  Apparatus  for  Hotels. — In  the  "Zeit. 
feur  Elek.,"  Feb.  i,  Mr.  Vianen  describes,  with  a  full-page 
illustration,  an  apparatus  for  hotels  for  sounding  an  alarm 
in  any  desired  room  at  any  desired  time. 

Bells  for  Damp  Places.  —  "L'Elec,"  Feb.  3,  illustrates 
the  Hoffmann  bell,  in  which  both  the  magnet  and  the  con- 
tact are  in  hermetically  sealed  cases,  the  latter  having  a 
flexible  diaphragm,  through  which  the  vibrator  is  operated 
by  the  clapper. 

Railway  Signals. — The  Daves  signal  is  illustrated  and 
described  in  "La  Lum.  Elec,"  Feb.  17. 

Train  Signals  for  Sitigle  Lines. — The.  Mene  process  is 
described  and  illustrated  in  "  La  Lum.  Elec,"  Feb.  10. 

ELECTRO-CHEMISTRY. 

Purification  of  Sexv.ige. — Mr.  Hermite  estimates  that  it 
would  cost  $12,000,000  to  change  the  present  system  in 
Paris  to  the  one  devised  by  himself. 

Extraction  of  Zinc. — The  Lond.  "Elec.  Eng.,"  Feb.  23, 
mentions,  but  does  not  describe,  a  process  tested  in  Sweden, 
giving  satisfactory  results  and  described  in  "  Engineering  " : 
the  main  feature  is  that  it  can  be  applied  to  ore  of  very  poor 
quality,  like  sulphur  ore,  the  metal  being  equal  to  the  best 
zinc  in  the  market. 

Iron  Ore  Extracting  Process.  —  "Ind.  and  Iron,"  Feb.  23, 
mentions,  but  does  not  describe,  the  De  Laval  process, 
which  is  to  be  tried  in  Sweden,  the  current  for  which  is  to  be 
supplied  from  a  waterfall:  the  process  is  already  spoken  of 
as  likely  to  effect  a  revolution  in  the  Swedish  iron  industry. 

Electrolysis  of  Chloride  of  Solium. — The  apparatus  for 
the  Cutten  process  is  described  and  illustrated  in  "  La  Lum. 
Elec,"  Feb.  10. 


Liveing  Electrolyzer. — From  an  illustration  in  "La  Lum. 
Elec,"  Feb.  17,  the  anodes  are  made  of  blocks  of  carbon 
placed  in  a  closed  vessel  with  a  perforated  bottom,  contact 
being  made  with  a  carbon  plate  from  their  top  surface  held 
there  by  pressure. 

Diaphragm. — Mr.  Waite,  ni  the  "Zeit  feur  Elek.,"  Feb.  i. 
describes  an  improved  diaphragm  made  of  asbestos,  the 
pores  of  which  contain  gelatine;  it  is  intended  to  be  used  in 
the  electrolysis  of  alkaline  salts. 

Electrical  Inlayer  in  Metals.— T\iG  "Elec  Tech.,"  Jan.  31. 
describes  a  process  in  which  the  metal  is  first  etched  and 
afterward  filled  in  with  another  metal  by  electrolysis. 

Galvano plastic  Apparatus. — The  article  in  the  "Elec. 
Tech."  is  continued  in  the  issue  of  Jan.  31. 

Cluhhe  &•  Southey  Accumulators. — According  to  "La 
Lum.  Elec,"  Feb.  10,  the  positiv^e  plates  are  made  of  active 
material  lying  horizontially  in  perforated  trays,  and  contain- 
ing a  conductor  in  the  middle;  negative  plates  rest  on  top  of 
these,  separated  by  insulators. 

Raab  6^  Bastian  Accumulator. — According  to  "La  Lum. 
Elec,"  Feb.  ic,  the  electrodes  consist  of  vertical  rods  of  a 
star  shaped  cross-section  enclosed  in  cylinders  having  nu- 
merous openings,  thus  preventing  the  active  material  from 
falling  off  from  the  electrodes. 

Accumulators. — In  an  elementary  article  by  Mr.  Duerler 
in  the  "  Elec  Tech.,"  Jan.  31,  he  attributes  the  discover>-  of 
the  secondary  reaction  of  lead  in  sulphuric  acid  to  Sinsteden 
in  1854. 

Hellesen  Dry  Cells. — A  good  illustrated  description,  with 
some  curves  and  tests,  is  given  in  "L'Elec,"  Feb.  10. 

Dry  Cells. — The  "Elek.  Zeit.,"  Feb.  22,  criticises  un- 
favorably the  recent  tests  of  Mr.  Zacharias.  mentioned  in  the 
Digest  some  weeks  ago. 

Polarization  of  Thin  Metal  Partitions. — The  first  part  of  a 
paper  by  Mr.  Daniell  is  given  in  the  "  Phil.  Mag."  for  Feb- 
ruary; several  illustrations  and  tables  of  results  are  given. 

Velocity  of  Ions. — The  "Elek.  Zeit,"  Feb.  15,  abstracts 
at  some  length,  a  recent  paper  of  Prof.  Kohlrausch  in  the 
"  Wied.  Ann.,"  volume  L.,  page  385. 

Sodium  Silicate  Solutions.— T\\e  "Elek.  Zeit.,  Feb.  22, 
abstracts  an  article  by  Prof.  F.  Kohlrausch  on  this  subject. 

MISCELLANEOUS. 

Electric  Tempering. — According  to  the  "Elec.  Tech..' 
Jan.  31,  the  Lagrange  &  Hoho  system  has  been  used  with 
great  success  for  tempering  certain  objects;  the  bearing  part 
of  a  shaft,  for  instance,  was  tempered  glass,  hard  to  a  depth 
oi  about  3-4  inch,  while  the  interior  was  retained  quite  soft: 
with  flat  springs  and  files  the  trials  were  not  a  success,  files. 
for  instance,  heated  much  more  at  the  points  than  at  the 
larger  parts,  and  in  thin  springs  the  heating  was  unequal: 
in  a  gun  factory  at  St.  Etienne  very  good  results  were  ob- 
tained, one  man  being  able  to  temper  2,400  steel  wire  springs 
daily ;  unsuccessful  results  are  reported  from  Kalk. 

Ozone. — "La  Lum.  Elec,"  Feb.  17,  states  that  Dr. 
D'Arsonval  has  obtained  ozone  without  any  special  appa- 
ratus by  the  action  of  alternating  currents  on  liquid  oxygen ; 
the  quantity  of  energy  required  for  transforming  oxygen  into 
ozone  is  considerable,  and  an  influence  machine  is  therefore 
quite  insufficient  for  producing  anything  but  small  quanti- 
ties; a  short  description  is  given  of  how  he  prepared  liquid 
oxygen. 

Manufacture  of  Mica  Plates. — The  description  of  a  French 
process  is  abstracted  in  the  "Jour,  Inst.  Elec.  Engs.";  small 
pieces  of  mica  are  cemented  together  by  shellac,  the  mass 
being  compressed  and  heated. 

Effect  of  Electricity  on  the  Carhuration  of  Iron. — An  article 
of  Mr.  Gamier  from  the  French  is  absti-acted  in  the  "Jour. 
Tnst.  Elec.  Engs." 


-^TS 


Ji 


iT^HK      EI.P3CTRIC^1.      WOKLD. 


Vol.  XXIII.    No.  11. 


Globular  Lij^htning. — 'fhe  "ZeiL  feur  Elek.,  Feb.  i,  cU- 
scribcs  a  recent  case  in  an  Austrian  post  office;  the  light- 
ning a'  to  have  struck  some  distant  telcjifraph  Unes, 

after  v. ..  very  bright  ball  of  light  about  three  inches  in 

diameter  explo<Jcd  with  a  very  loud  noise  in  the  room,  but 
without  doing  any  damage;  it  was  observed  by  a  number  of 
pers<^jns. 

Ejffecl  oj  Lii^'iitntn^  L'jjun  Irte^.-    1  he  Lwua.  •hicc.  Lug., 
Feb.  2}^,  abstracts  l>rielly  the  recent  paper  by  Mr.  Dimitric, 
abstracted  in  the  Digest  some  time  ago,  in  which  the  rela- 
tive conductivity  of  different  trees  is  given. 

Fire  Damp  Afdnur  I. a  Lum.  Elec,"  Feb.  17,  describes 

briefly  the  Coquillon  apparatus,  in  which  the  gases  are  burnt 
by  means  of  a  heated  platinuin  wire  and  afterward  analyzed: 
0.25  jH-r  cent.  <»f  lire  damp  was  easily  detected;  it  is  said  to 
be  the  only  apparatus  by  means  of  which  a  sufficiently  exact 
analysis  can  be  obtiiined. 

Electric  Door  Opener. — An  illustrated  description  of  a 
device  is  given  in  the  "  lilec.  Tech.,"  Feb,  1 5. 

Autnconduclion-  .\n  investigation  regarding  llu-  priority 
of  invention  of  the  therapeutic  application  of  currents  in- 
•luced  in  the  bc^xly,  showed  that  this  method  was  first  used  by 
lloudet  in  1877,  but  that  Dr.  DWrsonval  first  used  currents 
of  ver>'  high  frequency  in  this  manner. 

/•'misaiie  Pourr  nf  the  Skin-  -S.  note  in  llie  January  num- 
Ikt  of  the  "  lUd.  de  la  S»c.  Int.  des  l£lec>.  "  mentions  an  ex- 
periment by  Mr.  Lecerde  on  the  modilicalions  of  the  emis- 
sive power  of  the  skin  under  the  influence  of  an  electric 
brush  discharge. 

Central  Station  Currents  in  J'lierapeutii  s.—  Mr.  Ciaiffe' 
paper  is  published  in  full  in  the  January  number  of  the  "  Bui. 
dc  la  Soc,  hit.  des  Flees." 

Electricity  in  Mfdirint. —  .\  paper  by  Dr.  Hloebaum  is  re- 
printed in  the  "  Elek.  Rund.,"  Xos.  9  and  10. 


New    Book. 


DYN  •  ■ 


.\.Nn    .MOTOR    KITILniMi     1  UK    A.MATKI'RS.     With 
,:     I»riiwlnK!».     liy    Ll>ut<ntint    ('.    D.     I'arkhurHt.    IT.    S 
'>.      N<  Thf  W.  J.  Johnnton  Company,   Ltd.      16." 

;  •..'•«.    71    II  ■•iiM.       l'rl<-«>.    II  <N». 

'Hic  author,  in  his  preface,  states  that  this  book  is  an  at- 
tenif)!  to  describe  such  forms  and  types  of  motors  and 
IS  are  simply  and  easily  ma«le,  and  yet  such  as  will 
l'i'"iii'r  i.iirly  efficient  results  as  a  return  for  the  outlay  of 
money,  time  and  jiatiencc  «ni  the  part  oi  the  builder,  and 
prove  profitable  as  actual  wi>rking  njodels.  as  well  as  through 
the  instruction  given  in  their  construcli<»n.  It  is  presumed, 
he  ad»ls.  that  the  builder  has  a  fair  knowK-dgc  of  the  machin- 
ist trade  and  the  handling  of  the  necessary  to«»ls:  hence  no 
attempt  has  been  made  t(»  tr)  and  tell  how  these  t«>ols  are  to 
he  uvmI.  Only  stub  hint*  as  the  author  has  found  to  be  of 
benefit  to  himself  are  given,  the  rest  being  left  to  the  knowl- 
<  ^ir  and  skill  f»f  the  amateur.  It  is  not  presmncd  or  as- 
I  ncti  that  the  amateiir  nnist  follow  implicitly  the  instruc- 
tt.'Ms  or  tiata  piven  for  the  various  tnachincs;  ex|»erimcnt  and 
research  will  teach  many  things,  and  possibly  and  probably 
give  as  good  results  as  a  blind  following  of  any  data.  So 
long  .IS  the  grand  tuidrrlyini;  principles  of  dynamo  constnic- 
♦''<M  are  known  and  folhnvcd.  the  amateiir  rannf>t  go  far 
.«v.  and  the  types  of  machines  given  in  the  book  .are  to 
be  taken  as  a  few  samples  of  the  many  forms  that  have  been 
succcsshdiy  b\iilt  by  others,  and  that  may  he  again  built  by 
anv  one. 

The  instructions  in  this  book  are  clear  and  '■ ••^e  and 

accompanied   by  working  drawings.     While   \  ly  in- 

tended for  the  amateur,  the  detailed  information,  particularly 
in  the  chapter?  on  armature  av  .  connections  and  cur- 

rents and  on  the  design  of  a  51  i:c  t  incandescent  d\-namo. 
will  be  of  \'.Tlnr  to  e>'erv  electrician. 


Full  descriptions  and  working  drawings  are  given  for  the 
following  machines:  A  small  bipolar  shuttle  armature 
motor  of  simple  construction,  capable  of  driving  a  small  ven- 
tilating fan  with  current  from  a  primary  battery;  a  small 
motor  for  driving  a  sewing  machine,  for  which  no  castings 
rir  patterns  are  needed;  a  sewing  machine  motor  of  more 
finished  appearance  and  of  greater  efficiency  than  the  above, 
being  of  a  regular  factory-made  type,  and  a  dynamo  of  mod- 
ern type,  capable  of  ligliting  50  16-candle  power  incandescent 
lamps  of  125  volts. 

A  chapter  on  armature  windings,  connections  and  currents 
g^ves  minute  instructions,  illustrated  by  drawings,  in  regard 
to  these  subjects,  and  based  upon  the  latest  and  best  prac- 
tice. The  cliapter  on  tlic  50-candle  power  dynamo  will  be 
found  instructive  aside  from  the  construction  of  the  dynamo, 
as  all  of  the  technical  points  involved  in  the  design  are  fully 
treated,  such  as  the  proportioning  of  the  armature  and  wind- 
mgs.  calculation  of  the  magnetic  circuit,  etc. 

In  an  appendix  data  of  some  high-class  dynamos  and 
motors  are  given  that  will  be  of  assistance  as  guides  should 
the  amateur  wish  to  design  any  other  types  than  those 
treated  in  the  book. 


Thomson    Recordinj:   Wattmeter   for   Arc   Circuits. 


The  success  which  the  Thomson  wattineter  for  incan- 
descent circuits  has  experienced  has  prompted  the  General 
Electric  Comi>any  to  design  a  recording  wattmeter  espe- 
cially f*)r  the  measurement  of  energy  used  in  groups  of  arc 
lights  in  commercial  lighting,  such  as  in  .stores,  factories, 
halls,  and  the  like.  This  meter  is  the  outcome  of  t^vo  and  a 
half  years  of  careful  investigation  and  experiment.  Indeed, 
l)rohal)ly  no  other  meter  or  instrument  manufactured  by  the 
General  company  has  received  more  careful  study  than  this 
meter.  It  is  a  true  watt  meter,  modified  in  its  principles  only 
to  meet  the  change  of  conditions  of  arc  light  ser\'ice.  It  is 
similar  in  construction  t<»  the  well-known  Thoinson  record- 


THOMSON  W.VTTMKTKR. 

mji  watt  meter,  and  has  ilie  snne  damping  device  a  copper 
disc  and  two  permanent  magnets.  It  has  been  designed  on 
the  lines  of  an  arc  lamp,  so  far  as  its  location,  etc.,  are  con- 
cerned; that  is  to  say,  to  be  suspended  from  the  ceiling  by 
two  brass  ro<Is  fastened  to  a  simple  ceiling  board,  and  the 
same  object  is  attained  as  in  the  suspension  of  arc  lamps  from 
the  ceiling — the  meter  is  inaccesible  except  to  those  who 
understand  it«i  manipulation.  \  special  feature  is  the  safety 
cut-out  contained  witJiin  the  cover  proper.  The  meter  is 
designed  to  close  immediately  on  possible  trouble  occurring 
within  ;»  u1ii.-1i  tnight  rcsult  in  the  burning  out  or  break-ing 
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of  the  circuit.  The  cut-out  serves  to  short  circuit  the  meter 
and  cut  it  out,  rendering  trouble  in  the  meter  impossible. 
At  the  same  time  it  preserves  the  continuity  of  the  circuit 
and  permits  the  lights  to  burn  without  interruption,  an  ad- 
vantage sufficiently  obvious.    . 

The  connections  of  the  meter  are  exceedingly  simple. 
The  connection  blocks  are  at  the  top,  the  wires  being  brought 
first  to  the  ceiling  board,  then  dropping  to  the  meter.  The 
two  terminals  farthest  from  the  front  of  the  meter  are  con- 
nected to  the  line  through  an  absolute  cut-out,  the  two  front 
terminals  being  connected  to  the  lamps  in  the  house.  So 
far  as  the  operation  of  the  meter  is  concerned,'  it  makes  no 
difference  which  wire  is  positive  and  which  negative,  though, 
of  course,  to  have  the  lamps  to  burn  correctly,  attention  will 
have  to  be  paid  to  this  point.  No  trouble  will  be  caused  if 
the  lineman  should  make  a  mistake  and  connect  the  wires 
which  should  go  through  the  front  terminals  to  the  back 
and  vice  versa ;  there  will  be  no  short  circuit  or  burning  out. 
The  meter  will  run  backwards  but  register  correctly,  sub- 
tracting instead  of  adding  to  the  sum  on  the  dial. 

The  meter  is  shipped  fully  assembled  and  ready  for  in- 
stallation. Careful  tests  show  that  the  same  accuracy  can  be 
expected  on  a  minimum  load  as  on  a  maximum,  and  this 
accuracy  is  of  the  highest. 


riercurial    Vacuum    Pump. 


Among  recent  developments  in  the  incandescent  lamp 
field  is  a  new  and  improved  type  of  mercurial  vacuum 
pump,  recently  patented,  which,  it  is  claimed  by  the  makers, 
R.  P.  Ashwell  and  J.  A.  Vandergrift,  293  North  Seventh 
street,  Newark,  N.  J.,  will  prove  an  important  factor  in  de- 
termining the  question  of  how  to  decrease  the  present  price 
of  lamps  without  sacrificing  their  quality.  It  will  be  noticed 
that  while  the  well  known  Geissler  principle  is  used,  this 
pump  differs  from  the  usual  (Teissier  forms  quite  essentially. 


MERCURIAL    VACUUM    PUMP. 


ihe  total  expense  of  exhausting.  One  pump,  as  at  present 
ccjnstructed,  using  45  pounds  of  mercury,  exhausts  to  the 
highest  degree  10  lamps  in  30  minutes  from  the  time  the 
lamps  are  first  put  on,  as  compared  with  three  hours  re- 
(juired  to  exhaust  the  same  number  of  lamps  by  the  usual 
Geissler  form  of  pump. 

A  brief  comparison  between  the  new  tubular  pump  and 
the  usual  Geissler  form,  based  on  capacities,  as  stated 
abcjve,  taken  from  actual  practice,  has  been  communicated 
to  us  by  the  makers  and  is  given  below;  for  purposes  of 
comparison,  1,000  lamps  are  taken,  to  be  exhausted  to  the 
san.e  degree  in  10  hours,  from  which  calculations  for  other 
out])Uts  can  easily  be  made. 

New  L'bual 

Tubular.     Geissler. 

7  34 

7,  34, 

70  It.  3Sb  It- 

60  sq.  ft.,  and  35'  X  10'  =  350  sq.  ft. 


Number  ot  pumps 

Hol•^<e^JO^ver  of  boiler  and  engine. 

Ca[)acity  ot  dynamos 

Floor  space,  12'  X  5' 

The  above  comparison  shows  that  the  ratio  of  the  various 
Items  is  about  as  5  to  i  in  favor  of  the  tubular  pump,  and 
more  detailed  and  exhaustive  calculations,  also  taken  from 
actual  results,  confirm  this  ratio,  it  is  claimed.  The  impor- 
tant bearing  which  the  above  figures  have  upon  not  only  the 
original  outlay,  but  also  in  respect  to  interest  on  the  power 
plant  and  building,  will  be  readily  perceived,  as  it  is  a  well 
known  fact  that  the  pump  department  has  hitherto  occupied 
more  space  than  any  other  department,  and  that  at  least  80 
per  cent,  of  the  total  power  generated  is  absorbed  by  this 
department. 

The  makers  claim  that  numerous  and  long  continued  tests 
upon  lamps  exhausted  by  this  tubular  pump  have  demon- 
strated that  there  is  a  decided  gain  in  the  quality  of  the 
lamps  over  those  exhausted  by  the  old  form  of  pumps. 

One  single  tube  will  operate  about  14  times  a  minute. 
This  is  controlled  by  a  three-way  stop  cock  connected  with 
a  mechanical  air  pump,  and  also  with  the  atmosphere,  and 
operated  by  an  electromagnet,  which  can  be  set  to  exhaust 
14  times  a  minute. 

Pull   Switch  and   Pull  Socket. 


We  illustrate  an  improved  form  of  a  pull  switch  and  of  a 
pull  so.cket,  both  manufactured  by  the  Universal   Electric 


PULL  SWITCH  AND  SOCKET. 


and  can  be  briefly  characterized  as  to  its  principle  by  the  Pull  Socket  and  Switch  Company,  2^  Beaver  street,  New 

word  "tubular."  York,  and  described  originally  in  The  Electrical  World  of 

It  is  the  adherence  to  and  development  of  this  tubular  Oct.  21  and  28,  1893.     The  improvements  are  in  the  direc- 

j^rinciple  that  have  enabled  the  inventors  to  obtain  a  great  tion  of  simplicit}-  and  add  still  further  to  the  value  of  these 

increase  in  pumping  capacitv'  and  a  consequent  decrease  in  useful  appliances. 
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The  Electrical  Stock  Market. 


New  VoKK,  .March  lo,  1894. 

fHK  KI.fXTKICAL  HTOCK  MAKKKT  U  evidencing,  by  Ini- 
pmvfil  guotationM,  the  continued  presence  of  bettered  busliieHB 
condltionM.  InveHtom  are  l>e(flnnln»f  to  recog^nlze  the  fact  that 
Indufilrlal  Mecuritle«  of  legitimate  huHlnesg  corporations  offer  un- 
umiihI        :  ■  rit  of  capital,  and  Home  of  the 

larK*-  iietly    llndlng   llH   way   Into   the 

channelH  of  invemment     represented  by  electrical  corfKiratlons. 

fiKNKRAL  KLKCTUIC  has  Uen  strong  all  the  we«>k;  at  tlm.-s 
the  prl'-e  ha«  fHlrly  «la,i<<-d  upward  Advices  from  all  quartern 
on  the  C'l  •  <>f  tin-  mo^t  bulllHh  c-haracter. 

and  the  ti.  'vic.  ••an  now  be  ••ounted  among 

the  mf>st  i»owerful  Inte.-ests  In  Wall  street.  Drexel.  Morgan  & 
Co.  are  the  leaders  In  the  talk  that  the  company  Is  In  a  fair  way 
of  ImprovInK  Its  condition  and  bunUu-ss.  The  talk  Is  "that  It  ha.** 
\u-i-n  abl«'  to  pay  off  all  Its  lnd«bl<-dn'-HH,  an<l  has  on  hand  se\ - 
i-ral  contracts  »t  a  very  advantuK<*ouH  natur**.  The  removal  <>f 
(he  plant  to  Hchenectady  Is  said  to  have  made  a  saving  of  from 
W  to  2t,  \n'r  cent.  In  «-xp<'ns«'S."  Despite  Mr.  H.  McK.  Twombb'y'x 
denial.  Wall  Str<M-i  still  bel|.'V<-H  that  the  Vamh-rbilt  Interests  will 
b«i  put  In  rontrol  n"Xt  month.  A  good  rei>r<'Sfntatlon  will  b*'  put 
Into  th«'  dlpH.'iory  and  a  Vancb-rbllt  man  may  be  «'lect«'d  pri-sWIent. 
Then  It  Is  now  stated  that  present  business  Is  allowing  the  com- 
pany such  a  margin  <if  profit  that  the  def<'rred  dividend  on  the 
prcfern-d  Is  -onlldt-ntly  fxpfctol  to  be  paid  In  May.  Whatever 
the  facts  of  the  situation  may  be.  tht-  strength  of  the  stock  has 
convinced  a  good  mjiny  bear  traders  of  the  necessity  or  <lesir- 
ahillty  of  covering  short  contracts.  But  some  of  the  operators 
on  the  bear  tack  are  not  yet  dismayed,  and  Insist  that  they  are 
fully  warranted  In  predWtIng  lower  prices.  First  of  all,  they  ar- 
KU<'  thai  tht-  competitors  of  the  (ieiieral  Klectric  Company  are 
getting  all  Its  business  away  from  It;  that  what  It  does  get  Is 
takfn  at  prices  that  do  not  allow  of  a  profit,  that  the  strength 
the  stock  displays  Is  not  due  to  the  buying  for  the  bull  side,  but 
lo  covering  of  scared  shorts.  They  continue  to  talk  of  a  reduction 
In  capital  stock;  a  r.O-per  cent,  n-ducllon  In  the  amount  of  com- 
mon st<x'k  Is  said  to  be  necessary  to  make  up  for  the  shrinkage  In 
ajMets.  Naturally,  If  Ibe  common  stock  holders  make  this  con- 
cession, preferred  shareholders  must  give  way,  some  by  foregoing 
H  portion  of  their  dlvld<-nd  rate  and  allowing  the  dividend  to  be 
non-<'unuilnllve.  It  Is  said  that  the  directors  would  be  i)ersonally 
liable  If  they  d<-clared  a  dividend  when  the  capital  was  Inipalrol 
and  a  profit  and  loss  deficit  In  the  annual  report  is  foreshadowed: 
therefore  the  talk  alxiut  cutting  <lown  the  common  stock.  Thi- 
most  <'onvlnclng  argum-'Mt  on  both  Hides,  however.  Is  the  fact  that 
som<-body  Ih  buying  and  that  that  buying  i.s  iiuttlng  up  the  stock. 
It  closi-M    for    the    wii'k    .it   2'i    poliitH    alni\e   l;i.>*l    S;il  in'il;i\'s   i|'i"l:i- 

tlon. 

Wr  'rui»'   sl<K-kH   (oDtinU)-    In    good    la\or. 

The  I  .re.l  the  <|uarterly   dividend  of  W    per 

cent,  on  the  preferred;  It  Is  payable  April  2.  It  Is  reported  that 
In  the  last  eight  months  the  ••ompany  has  reduced  Its  debt  by 
one. half,  and  will  stand  e|ear  of  debt  by  the  end  of  1R94.  Saving 
an  Issue  of  f.'iito.iHM)  Hiib-<(iinpan>  bonds  gtniranteed.  there  are 
no  charges  ah<'U<l  of  the  pr<'ferred,  whbii  Is  i>rer4Tred  not  only 
as  to  divblends  with  the  cumulative  provision,  but  also  as  to 
assets.  Naturally.  If  the  common  stfwkhoiders  make  this  con 
the  subject  of  much  favorable  comment.  It  Is  argued  that  tb. 
only  n-Hson  for  the  pn-fiTred  utock  being  under  par.  lies  In  the 
fact  that  the  st<M-k  Is  so  clof«ely  helil  by  Inventors  that  the  amount 
offering  for  sale  is  tiN>  limited  to  admit  of  spirited  speculation 
with  attending  <julckly  rising  quotations.  There  Is,  of  course,  no 
Inheri-nt  weaknens  in  the  sto<'k.  Vlv  company  has  now  gone 
Into  the  arc  light  Held,  and  Ib  offering  an-  llghtH  at  prices  so  far 
beneath  the  flgureH  olitalned  by  Its  rivals  that  Its  volume  of 
trsfle  will  be  extend«Ml  mor«'  than  ever.  It  is  claimed  now  that 
the  Weotlnghouse  company  do«'H  "0  |>er  cent,  of  the  entire  buslnesn 
handliMl  by  It  and  the  OenernI  Klectric  Company,  and  on  n  capltab 
Ixatlon,  par  value,  of      .    •       .  ■    •     •     I  with  the  «teneral  K1<m- 

Irlc's    capital    of   S44  m    rumor   set    afloat    this 

wees,  an  official  says;  "The  WeHtlnghoUHr  Klectric  «'ompan\ 
has  not  taken  any  securities  during  the  past  year  or  two  in  pav- 
nuMit  for  apparatus.  The  company's  sales  have  all  bi'en  for  cash 
i»r  for  short  ilni>«  )».n>"r.  The  latter  has  been  taken  only  with 
bon<ls  as  collateral,  and  onl>    in  a  few  vnm^f*." 

WKMTKUN  VNKiN  TKLKURAPH  has  hwn  well  supi>.>rte<l  all 
the    week.        A<1\   •  '  r.     of    the    raised 

qiiotHtionH  to  ni:i  It  Is  iiitlmated 

that,  while  the  i|uarierlv  ?«iatenient  to  be  preiM-nt-d  at  next  Tiie*- 
day's  meeting  of  the  executive  c<immlttee  may  not  l»e  Interpreted 
favorably,  there  will  W  a  surplus  after  paying  the  regular  dl>i- 
dend     of      Hi      per     cent,,    thus      demonct-  the  •.ji 

earning  capnclty  of  th«»  property  even  In  r  f  protr 

pi^'sslon 

EPIPON  ELECTRIC  ILLl'MINATIN*";  has  be«»n  ?trnnppr  <^n 
The  fnvornMe  decision  handed  down  this  we^k  by  the  Court  of  Ap- 


peals in  its  suit  against  the  State  Comptroller,  the  appeal  being 
from  an  order  of  the  General  Term  affirming  the  decision  of  the 
Comptroller  and  imposing  certain  taxes  upon  the  company  for 
the  years  1^!>6.  1S*7  and  l&SS.  The  court  holds  that  the  company 
was  not  liable  for  the  tax  on  capital  slock  during  these  years,  and 
that  it  Is  entitled  to  a  review  of  the  proceedings  levying  the  taxes. 

THE  COMMERCIAL  CABLE  COMPANY  held  its  annual  meet- 
'  Ing  this  week.  The  annual  report  shows  gross  earnings  for  1893 
of  $l.M:i.346.  and  a  balance,  after  paying  expenses  of  $784,600,,  of 
$1,057,746.  Net  t-arnings,  however,  are  $41,840  behind  the  net  earn- 
ings of  1892.  Debenture  l>ond8  to  the  amount  of  $600,000  were 
paid  off  during  1893,  and  provisions  made  to  pay  off  during  the 
:,ear  the  rc-st  <  f  the  entire  outstanding  indebtedness — a  matter  of 
about  $4W,o<Ki.  The  dividends  of  7  per  cent,  were  regularly  de- 
clared and  paid.  The  old  board  of  directors  was  re-elected.  Th<- 
annual  report  goes  on  to  say  that  the  whole  system  is  in  excellent 
condition  and  that  the  company  has  contracted  with  Messrs 
Siemens,  Brothers  &  Co.,  of  Lomlon,  England,  for  the  manu- 
fac-ture  and  laying  of  a  third  cable,  to  be  completed  by  the 
mlddle  of   July. 

THE  STREET  RAILWAY  AND  ILLUMINATING  PROPER- 
TIES trustees  are  again  Ir.  the  field  for  the  purchase  of  preferred 
stock.  They  Invite  proposals  for  the  sale  to  them  of  as  many 
preferred  shares  issued  on  the  trust  deed  of  ^ug.  18,  1893,  as  can  be 
purchased  with  $200,000. 

THE   ELECTRIC   TRACTION   COMPANY   of  Phila  has 

called  for  remaining  installments  on   Its  capital  stock,  iiing 

$25  per  share,  by  Arpll  15.  when  the  cick  will  be  full  paid.  The 
stock  has  had  quite  a  .substantial  rise  of  late. 

BELL  TELEPHONE  STr>CK  has  been  prominent  In  Boston 
tills  week.  Covering  of  shorts  has  caused  most  of  the  present 
advance,  though  at  the  highest  price  there  has  been  free  realiz- 
ing, causing  some  recession  in  values.  The  counsel  of  the  com- 
[>an,\  says  that.  If  the  jt*  tition  to  increase  the  capital  stock  to 
$10,000,000  Is  granted,  the  new  capital  will  all  be  immediately  spent 
on  long  distance  lines  in  extension  of  the  service.  No  objection  is 
made  by  the  Bell  c<impany  to  the  organization  of  other  telephone 
coinpanies.  They  rely  on  their  first  presence  in  the  field  and 
their  est.'ihllshed  business  methods  to  keep  on  earning  money. 
It  Is  remarked  that  there  are  5,227  Bell  telephone  stt»ck  holders; 
of  these  3,721  hold  le.-is  than  25  shares  apiece,  the  average  for  the 
rest  being  about  70  shares  apiece. 

ELECTRICAL    STOCKS. 

P»r 

Brufch  HI..   Nc«    York 50 
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New  Incorporations. 


Tile  IMitlndelphia  Elevate«|  Kl.-vlrlc  Railway  I'ompany.  capital 
stiM-k  $42,0(Kt.  has  been  formed  to  construct  and  operate  an  elevated 
electric  railway  in  Philadelphia.  W.  N.  Beyer,  D.  R.  Russell 
atid  I»    c.  McKee  are  interested. 

THE  ABINCnoN   ELECTRIC  C(»MPANY.  Abingdon.   111.,  cap- 
ital Ht<K'k  $12..VMt.  has  b«'en  formed  to  maintain  and  oj>erate  a  plant 
for  the  generatlor  and  sale  of  electricity.      C.  C.  Travis.  Annie  J 
Travis  and  C.   D.   Warner  are  the  Incorporators. 

THE    .NTLANTIC    TELEPHONE    COMPANY.    Jersey    City.    N 
J  .  tapital  Ht.K'k  $2r»0.t>0i.  has  Ikmmi  formed  to  manufacture  and  sell 
electrical    machinery,    apparatus    and    appliances.      H.    Scrymser. 
n     W.  Gra>    and   E.   .*<.   Wallace,  of  New   York,  are  the  promoters. 

THE  ELECTRIC  IX»WER  tX)MPANY.  Portland,  Me.,  capital 
stiM'k  $500,000.  has  been  formed  to  manufacture  and  deal  In  all 
kinds  of  el»»iMrlcal   and   mechanical    ai;  '  ^       E.   A.    Clark.   C. 

T.  t^hild.   Ronton,   and   E.  C.   Ramsidell.  .  Ige.  Mass..  are  the 

promoters 

THE  HPEARKISH  ELECTRIC  LIGHT  AND  P«»WER  COM- 
PANY. Chicago.  III.,  capital  stock  $.'>0.000.  has  l>een  T-rmed  to  erect 
at'  ric   light   and   power  plant    and    do  a   general 

m;.  •  ss       W    S.  Corbin.  J.  M    c.^nieron   sn.l  .T     A 

•  ;rlffln   are   the   promoters. 

THE  COLfMBIAN  ELECTRIC  COMPANT,  New  Y.,rk.  capital 
stock  $5,000,   has  been   formed   to  manufacture  and  sell  electrical 
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apparatus.  J.  C.  Smith,  251  West  127th  street;  R.  G.  Vassar,  28 
West  25th  street,  and  Alexander  Carmichael,  232  West  48th  street, 
New  York,   are  the  promoters. 

THE  CARONA  MARBLE  COMPANY  OF  VERMONT,  Brandon, 
Vt.,  capital  stock  $100,000,  has  been  formed  to  supply  electric 
lights,  mine  and  yuarry,  etc.  F.  G.  Swinington,  Rutland;  D.  D. 
Hewitt,  Brandon,  Vt.;  G.  W.  Quintad,  D.  C.  Tate  and  John  Yard, 
of  New  York,  are  the  incorporators. 

THE  CHAGRIN  FALLS  ELECTRIC  COMPANY,  ChaKnr. 
Falls,  Ohio,  capital  stock,  .$10,000,  has  been  formed  to  furnish  elec- 
tric light  and  power,  deal  in  electrical  appliances,  etc.  J.  \V. 
Hutchinson,  Wm.  E.  Guyant,  G.  H.  Gifford.  William  Hutchings 
and  E.  I.  Bailey  are  the  promoters. 

THE  MENOMINEE  POLICE  AND  FIRE  ALARM  COMPANY, 

Menominee,  Mich.,  capital  stock,  $5,000,  ha.s  been  formed  to  manu- 
facture and  sell  all  kinds  of  mechanical  and  electrical  devices  for 
nre  and  police  alarms,  etc.  H.  Tideman,  J.  H.  Kratz  and  Joseph 
Fleisham,  of  that  town,  are  the  interested  parties. 

THE  LONG  ISLAND  ELECTRIC  RAILWAY  COMPANY,  Free- 
port,  N.  Y.,  capital  stock  $600,000,  has  been  formed  to  operate  an 
electric  railway.  A.  R.  Hunt,  196  Hancock  street,  Brooklyn;  C. 
M.  Cooper,  320  Pearl  street.  New  York,  and  Clarence  Wolf, '  506 
Minor  street,  Philadelphia,  Pa.,  are  the  incorporators. 

THE    BELLEFONTAINE    LIGHT    AND    POWER    COMPANY, 

Bellefontaine,  Ohio,  capital  stock  $25,000,  has  been  formed  to 
manufacture  and  furnish  electricity  for  light,  heat  and  power;  to 
open  street  car  lines,  etc.  Robert  Colton,  James  Colton,  C.  H. 
Harner,  F.  J.  McColloch.  E.  J.  HeWenstine  and  W.  C.  Huston 
are  the  promoters. 

THE  WILLIAMS  PUBLISHING  AND  ELECTRIC  COMPANY, 
Cleveland,  Ohio,  capital  stock  $50,000,  has  been  formed  to  supply 
electricity  for  various  purposes,  also  steam  power,  and  to  con- 
duct a  printing  plant.  C.  V.  Hard,  D.  J.  Hard,  L.  P.  Ohliger. 
Louis   Mandelbaum   and  Wm.   M.   Raynolds  are   the  promoters. 

THE  IDAHO  ELECTRIC  RAILWAY  AND  POWER  COM- 
PANY, Boise  City,  Idaho,  capital  stock  $2,000,000,  has  been  formed 
to  construct  a  standard  gauge  railway,  to  be  run  by  electricity  or 
steam,  from  Boise  City  to  Lewiston,  Idaho.  The  promoters  are  J. 
Bartlett  Warren,  F.  C.  Bond,  G.  M.  Parsons  and  C.  M.  Day,  Boise 
City,  Idaho. 

THE  MOHNSVILLE  AND  ADAMSTOWN  ELECTRIC  RAIL- 
WAY COMPANY,  Adamstown,  Pa.,  capital  stock  $50,000,  has  been 
formed  to  construct  and  operate  an  electric  railway  in  Berks  and 
Lancaster  counties.  L.  T.  Custer,  E.  E.  Billingsfelt,  S.  W.  Mil- 
ler, Adamstown;  I.  S.  Spatz,  Mohnsville,  and  V.  S.  Setzer,  Reading. 
Pa.,  are  interested. 

THE  CORTLAND  ELECTRIC  FIRE  ALARM  COMPANY,  To- 
ledo, Ohio,  capital  stock  $100,000,  has  been  formed  to  manufacture 
and  deal  in  all  kinds  of  electrical  appliances,  and  to  wire  build- 
ings and  operate  the  Cortland  fire  alarm  system,  etc.  H.  Cort- 
land, D.  L.  Boyce,  J.  G.  Paine,  C.  W.  Brokaw  and  E.  B.  Southard 
are  the  promoters. 

PALMYRA,  N.  Y.— The  Palmyra  Electric  Light  Company  has 
been  organized  with  a  paid  up  capital  stock  of  $10,000.  The  fol- 
lowing gentlemen  were  elected  directors  for  the  ensuing  year: 
B.  H.  Davis,  C.  C.  Hunt,  George  Tinklepaugh,  Samuel  P.  Nichols, 
of  Palmyra,  and  W.  J.  Morrison,  of  Syracuse,  N.  Y.  At  a  meet- 
ing of  the  directors  the  following  officers  were  elected:  B.  H. 
Davis,  president;  W.  J.  Morrison,  vice  president:  S.  P.  Nichols, 
secretary   and   treasurer. 
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New  York  Notes. 


Office  of  Thb  Electrical  World, 
41  Park  Row  ^^Il.v  York,  March  10,  1894. 

L.  J.  WING  &  CO.  have  taken  a  five  years'  lease  of  the  building 
109  Liberty  street,  to  which  they  will  remove  their  business  May  1. 

THE  NATIONAL  WATER  TUBE  BOILER  COMPANY,  of  New 
Brunswick,  N.  J.,  moves  its  New  York  office  from  18  Cortland t 
street  to  74  Cortlandt  street  the  latter  part  of  this  month. 

MR.  L.  C.  LANPHEAR,  50  Oliver  street,  Boston,  Mass..  Eastern 
representative  for  M.  T.  Davidson's  pumps  and  hydraulic  machin- 
ery, was  in  New  York  last  week  and  repoi'ts  business  in  the  Easl 
booming. 

G.  H.  ALMON,  136  Liberty  street.  New  York,  selling  agent 
of  the  Belknap  Motor  Company,  has  just  sold  to  the  Bishop  Gutta 
Percha  Company  two  10-kw.  Belknap  dynamos,  one  10-h.  p. 
Belknap  motor,  and  one  3-h.  p.  Belknap  motor  to  the  News  Print- 
ing   Company,    Rutland,    Vt.  , 

CARPENTER,  HEWARD  &  CO.  have  opened  a  store  at  28!t 
Fourth  avenue.  New  York,  for  the  sale  of  electric  and  gas  fixtures. 


fireplaces,  mantels,  etc.,  and  architectural  metal  work.  They 
will  be  the  agents  for  the  New  Jersey  Lamp  and  Bronze  Com- 
pany, of  New  Brunswick,  and  do  a  jobbing,  supply  and  retail 
business. 

MR.  E.  B.  WILLCOX,  proprietor  of  the  Fulton  Foundry  and 
Machine  Works,  21  Furman  street,  Brooklyn,  N.  Y.,  who*,  some 
months  past  was  obliged,  owing  to  Illness,  to  close  his  works, 
has  recovered  his  health  and  res^umed  operations  in  all  depart- 
ments. 


New  England  Notes. 


Bra.nch  Okfick  of  the  Electrical  World,  ) 

Room  91,  Hathawav  Building,  620  Atlantic  Ave.,     { 

BosTo.v,  Mus!;.,  March  10.  1894.        J 

MR.  ELLIOTT  O.  JOHNSON  has  acquired  the  New  P^ngland 
sole  agency  for  the  Boston  Incandescent  Lamp  Company,  in  addi- 
tion to  representing  Holmes,  Booth  &  Haydens,  with  head- 
quarters  at    70    Pearl    street,    Boston. 

LAWRENCE,  MASS. -The  City  Council,  through  a  -^ommittee. 
is  investigating  police  signal  systems  preparatory  to  reporting  on 
the  advisability  of  placing  one  in  the  city.  It  is  thought  that  it 
may  cost  $7,000  to  install  a  complete  system. 

THE  J.  M.  CARPENTER  TAP  AND  DIE  COMPANY,  of  Paw- 
tucket.  R.  I.,  is  introducing  its  new  set  of  adjustable  dies,  adapted 
to  electrical  work  and  also  for  bicycle  work,  and  finds  already 
(luite  a  demand  for  them.  It  reports  business  as  generally  very 
good,  which  is  not  at  all  surprising,  as  its  specialties  are  of  th«- 
best  manufacture. 

THE  BOSTON  ELECTRIC  LIGHT  COMPANY  has  made  a  re- 
duction to  the  city  for  street  lights  to  35  cents  per  light  per 
night.  This  reduction  wf,s  made  with  the  understanding  that 
the  city  use  2.000  lights.  The  city  will  be  able  thus  to  secure  a 
greater  number  of  light.«  for  the  cost  than  heretofore,  which  was 
40  cents  per  light  per  night. 

THE  GAMEWELL  WINS.— A  year  or  more  ago  the  Gamewell 
company  was  sued  by  the  Municipal  Fire  and  Police  Telegraph 
Company  for  alleged  infringement  of  patents  issued  to  one  Cole 
for  devices  on  signal  boxes.  At  the  hearing  Thursday  Judge  Al- 
drich  granted  the  petition  of  the  Gamewell  company,  dismissing 
both   cases,  and  ordering  the  Municipal  company  to  pay  costs. 

MESSRS.  McKENNEY  &  WATERBURY,  181  Franklin  street. 
Boston,  have  been  recently  awarded  the  following  contracts  for 
gas  and  electric  light  fixtures:  Insane  Ho.«pital,  Augusta,  Me.; 
new  court  house,  Laconia,  N.  H.;  Carter  Building,  Boston;  First 
Unitarian  Church,  Medfoid,  Mass.:  Memorial  School  building. 
Greenwich,  Conn.;  the  Webster  Building,  Gloucester,  Mass.,  and 
also    the   magnificent    Kennard    Block,    of    Manchester.    N.    H.,    the 

W.  B.  SOUTHGATE  &  CO.  have  just  opened  offices  at  146 
Franklin  street,  Boston,  for  the  purpose  of  acting  as  manufac- 
turers' agents  and  dealers  in  electrical  supplies.  Mr.  Southgatt- 
was  for  a  number  of  years  connected  with  the  Whitney  Electrical 
Instrument  Company,  during  which  period  he  made  hosts  of 
friends,  who  wish  him  success  in  his  new  enterprise.  He  is  a 
young  man  of  business  ability  and  integrity,  and  we  understand 
his  associates  are  of  like  character. 

THE  COMMITTJ;e  on  mercantile  AFFAIRS  of  the  Mas- 
sachusetts Legislature  gave  its  first  hearing  cm  March  7  on  the 
petition  of  the  Bell  Telephone  Company  for  an  increase  of  capi- 
tal stock  from  $20,000,000  to  $50,000,000.  Ex-Govern^  r  Long,  coun- 
sel for  the  company,  took  up  most  of  the  time  with  an  interest- 
ing account  of  the  financial  policy  of  the  company,  and  showed 
conclusively  why  the  new  capital  was  needed,  and  why  and  where 
it  was  to  be  put  if  granted.  The  committee  afterwards  visited 
the  company's  buildings  in  Boston. 

MR.  LOUIS  J.  HIRT,  who,  as  is  well  known,  has  been  for  a 
long  period  mechanical  engineer  of  the  West  End  Street  Railway 
Company,  of  Boston,  resigned  his  position  March  1.  Mr.  Hirt 
identified  himself  with  the  West  End  Company  very  soon  after  it 
adopted  electric  traction,  and  did  some  excellent  and  valuable 
work.  He  is  possessed  of  first-class  abilities  as  a  mechanical 
engineer,  and  has  opened  an  office  at  S  Oliver  street  for  the  pur- 
pose of  rnn-suing  his  profession.  Some  of  his  recent  inventions, 
in  which  the  electrical  fraternity  will  he  interested,  will  be  shortly 
placed  upon  the  market. 

largest  and   finest   building  in   the  State. 

NOTWITHSTANDING  THE  REMOVAL  of  various  depart- 
ments of  the  General  Electric  Company  business  to  Schenectady, 
the  Hathaway  and  New  England  buildings,  of  Boston,  are  con- 
tinually securing  new  tenants.  There  are  already  some  30  or  40 
companies,  large  and  small,  engineering  and  wiring,  of  analogous 
interests  to  electric  lignting  and  power,  located  in  them.  The 
rentals  are  far  below  other  office  buildings,  and  the  buildings  af- 
foid  every  comfort  and  convenience,  superior  light,  good  man- 
agement; everything,  in  fact,  to  make  a  person  or  corporation 
comfortable,  and  secure  him  convenience,  health  and  economy  b<^- 
sides. 
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Pittsburgh     Notes. 


PirrsauKCH,  Mardi  8, 1894. 

TJr  lUC  AND  MANUFACTURING 

COMl' ....   ..     ....cd  a  quarterly  dl\  i.l.r,.J   .,t  l^i 

per  c«nt.,  which  1b  payable  on  April  2. 

R.    U.  of    the    Allegheny    Cuuniy 

L.lghl    C'/     ...  .       ^i>oB*d    fur    Bome    time,    re- 

turned to  hlB  ofnce,  in  the  WesUn^house  Building,  a  few  days  ago. 

'  \NY,  a  small  local  concern 

ei..  Jlxtures,   has  made  an  as- 

blKnnient  without  pi  s.      The  liabilitl«'a  are  not  large,  and 

will  l>e  covered  by  <  ■-..  nble  asseta.  Trouble  in  making  co|- 
lectlonM  iM  the  cause  given  for  the  assignment. 

AT  A  KKClvNT  meeting  of  the  buard  of  directors  of  the  Allegheny 
County  Light  iJonjpany  it  wa«  decided  to  extend  the  operation  of 
the   conipany'u  circuit   to  HazeIwt>od,   a  small   subifrban    town   of 

Pli     ■  T-  :    ),HH  a  pojiulatlon  of  about  W.OOO.  and   the 

co;  ;    1,500  lights    to  its  capacity   by   next  fall. 

AT  TIIIO  ANNUAL  MKKTING  of  the  Allegheny  Light  Com- 
pany the  fol!  '  lM,ard  of  directors  was  elected  for  the  en- 
suing year;  Westlnghouse,  Jr.,  president;  George  H. 
Ulaxter,  vice  i>i<-.Hi.nnt  and  general  manager;  H.  H.  Westing- 
house,  C.  L.  Magee,  John  K.  Hldally,  Wm.  Eberhard,  James  H. 
Wlllock,   Robert  Pitcairn  and   William  McConway. 

Tin;  i'lri  ;   and   mansi'ikld  sthket  railway 

COMTANV,  ii  .  :.ill<jn  organl^ted  about  six  months  ago  for  the 
pur{>oMe  of  constructing  an  electric  road  from  this  city  to  Mans- 
field by  building  a  bridge  across  the  Monongahela  and  piercing 
a  tunnel  through  the  hills  on  the  south  side  of  the  river,  has  at 
last  Hucrceded  In  obtaining  the  endorsement  of  the  Pittsburgh 
mayor  of  Its  plan,  who  withdrew  his  opposition  a  few  days 
since  and  signed  an  ordinance  granting  the  company  the  fran- 
chise to  build  their  road. 


Western  Notes. 


Rhanch  OKFitK  or  Tub  KlbctkicalWokld        i 
)36  Monadnuck  Ruildln^;  Chicago   March  9,  1894.  | 


Mr,  W.  C.  McKINLOCK,  secretary  of  the  Metropolitan  Electric 
Company,  reports  busln^^ss  as  being  on  the  lncrea.se,  having  just 
returned  from  an  ext'-nslve  business  trip  with  some  good  sized 
orders  for  the  speclaltlet  handled  by  his  company. 

THE  ELECTRIC  API'LIANCE  COMPANY,  without  making  very 
much  hurrah  about  it.  has  been  quietly  building  up  a  very  nice 
trade    on    '  '    me    tape,    a    specialty    which    It    llrst    placed    on 

the  mark)  :  uing  ov.-r  two  years  ago,  and  which  has  stood  the 

test  of  time  and  made  many  friends. 


Canadian  Notes. 


Oi'iAWA,  March  9,  1894 

OTTAWA,  ONT.— J.  E.  Chown,  representing  the  Webster  Elec- 
tric Company,  of  Hoston,  who  Is  In  this  city,  purchased  75  tons  «( 
mica  >  '.  the  product  <>f  the  mine  at  Perkins"   Mills. 

A    ^1  1.    Gi;NEitAL    .MI:i:T1N<}    of    the    Ottawa    Electrl. 

Light  Company  will  be  held  March  19  to  consider  the  proposed 
nmnlganiatliin   of   the  company   with   other  companies,   etc. 

AN  ATTK.MPT  will  be  n  nde  at  this  session  of  the  Dominion  Par. 
Ilntnent   to  gl'  !  a  status  that  they  do  not  now 

••njoy  under  li  1  ly  act. 

THE  CITY  CORIHUIATION  is  uppbing  to  the  Legislature  for 
power  to  mnnufncture  and  use  and  supply  to  others  electricity 
for  motive  power  and   for  any   other  purpose   t<i   which   the  sam< 

ran    be    Mpplled 

THE  l.MVim'MKATlON  of  a  company  to  construct  an«l  ..peral.- 
H  bicycle  oloctrlc  railway  from  the  city  of  Wlnnlp»»K.  In  Mnnitnba,  t.> 
thi'  port  of  Loulsburg.  In  Cape  llreton.  Is  among  the  measures  t.i 
eonie  befiir<>  thr>  m-xt   se:s|on  of  the  Dominion   Parliament. 

IT    1  '   '  "      ilellnltely    diH'Ided    to   establish    gnXernment    i-<in- 

trol  ov  •  IlKht   -.neters,  and  a  bill   for  this  pur|M>se  will   be 

put  through  Pnrllnmont  this  seMiion.  The  electric  light  com- 
panies are  In  favor  of  government  Inspection,  and  the  consumeri- 
will,  no  doubt,  be  glad  of  some  protection. 

■'  LANS    for    the    lunnlKnni.'itlon    of    nil    the    electric    li 

eon  in  <»ltawa   have  been   fully   matured,  and   it   has  \,:. 

decided    to  carry    the    lm|K>rlant   changes   Into   effect   on    June   1 
After    that    date    the    Chaudlere.    Standi      *        id    Ottawa 
light    eompnnleii    win    be    under    ono    c  nent        N'> 

mjinnRi  r    ^  •    been    ••  .     .     ^j,.     j; 

pre.Hi'Mt    niM  of  the  ^  Mvorably   .  ,     .   ..      .    ;    ;    Uu 

position.  H  has  been  agreed  between  the  prttmoters  of  the 
nmalgnmntlon  not  to  Increase  the  existing  rates,  but.  If  powtlble. 
to    reduce    them. 

WINDSOR.  ONT.—AppUoatlon  Is  being  made  to  the  Ontario 
Legislature  to  incorporate  a  railroad  company  with  power  to  con- 
strnct   n    railroad    from    tho    totrn   "f    Amb«'r!«tburB    to   th**   Hty   of 


Windsor,  and  to  equip  and  operate  the  same  by  steam,  elec- 
tricity or  other  motive  power. 

LONDON,  ONT.— Application  is  being  made  to  the  Ontario 
Legislature  for  an  act  to  incorporate  the  London  and  Springbank 
Electric  Railway  Company,  with  power  to  construct  and  operate 
an  electric  railway  from  the  city  of  London  to  a  point  on  the 
River  Thames,  near  Springbank,  and  to  construct  a  bridge  over 
said  river  at  or  near  Springbank. 

PETERBORO.  ONT.— The  Canadian  General  Electric  Company 
haa  secured  a  contract  from  the  Toronto  Street  Railway  Company 
for  J*0  street  car  motors  and  about  3,000  h.  p.  of  generators.  In- 
cluding this  contract,  the  Canadian  General  Electric  Company 
has  sold  during  the  past  few  weeks  electrical  apparatus  to  the 
value  of  about  a  quarter  of  a  million  of  dollars. 

BRITISH  COLUMBIA.— The -bill  to  incorporate  the  Great  West- 
ern Telegraph  Company  has  been  printed.  The  line  is  to  run 
from  Nanaimo  to  Vancouver,  from  Vancouver  to  New  Westmin- 
ster, and  from  New  Westminster  across  the  Fraser  River  tu 
Brownsville.  The  Incorporators  are  R.  A.  Anderson,  H.  V.  Burner. 
John  A.  Fleet,  W.  H.  Goodwin  and  Michael  King,  and  the  ca|>itHl 
stock   is  $75,00»j,  divided  into  Jo  shares. 

MONTREAL.— The  directors  of  the  Merchants'  Telephone  Com- 
pany, at  a  special  general  meeting  of  shareholders  held  this 
week,  were  authorized  to  dispose  of  the  balance  of  the  capital 
stock  of  the  conij^any,  amounting  to  about  $20,(.hjO.  The  present 
shareholders,  who  were  limited  to  JlOO  stock,  will  have  the  first 
chance  of  subscribing  for  the  stock.  Mr.  F.  X.  Moisan,  the 
president  of  the  company,  slated  to-day  that  there  was  no  in- 
tention of  selling  out  to  the  Bell  company,  even  should  that  com- 
pany   be   dlsi>"..sed    to  buy. 


English  Notes. 


(From   our   own    Correspondent.) 

I<ONi>oN,  Feb.  28.  1694. 

THE  FIVE-WIR1-:  .SYSTEM  AT  MANCHESTER —The  Man- 
chester Electric  Light  Supply,  which  Is  on  the  live-wire  system, 
is.  I  hear,  by  no  means  satisfactory,  the  pressure  regulation  leav- 
ing much  to  be  desired,  and  the  mains  giving  much  trouble. 

GAS  ENGINES.— There  is  much  discussion  going  on  in  the  elec- 
trical papers  In  this  country  on  the  subject  of  the  possibility  of 
the  parallel  working  of  alternators  driven  by  gas  engines.  One 
result  of  this  discussion  is  to  show  that  double  acting  gas  engines 
are  rapidly  coming  into  favor.  I  understand  that  the  well-kn<iwn 
makers  of  steam  engines,  Messrs.  Wlllans  &  Robinson,  are  shortly 
about  to  bring  out  a  gas  engine  much  on  the  same  lines.  I  be- 
lieve, as  their  splendid  steam  engine. 

THE  ELECTRICITY  SUPPLY  COMPANIES.— Judging  by  the 
dividends  which  have  been  announced  within  the  last  few  days, 
the  electricity  business  In  this  country  Is  at  last  attaining  a  satis- 
factory stage.  The  Kensington  and  Knightsbridge  company. 
which  has  some  64,000  lamps  connected  to  its  mains,  has  just  paid 
a  dhldend  of  5  per  cent,  for  the  yej»r  1S93.  while  the  Westminster 
company,  which  has  over  130.000  lamps  connected,  and  the  Chelsea 
company,  which  has  abaut  45.000  lamps  c^mnected.  have  also  both 
paid  5  per  cent,  dividends,  while  In  Newcastle  one  of  the  electricity 
supply  companies  has  scraped  together  sufflclent  profit  to  pay  5% 
per  cent,  on  its  ordinary  shares. 

THE  UTILIZATION  OF  TOWN  REFUSE.— Owing  to  the  high 
l>rlce  of  coal  ami  .  •'  od  fuels  at  the  present  time,  the  atten- 

tion of  electrical  «  :  >  has  lately  bei'n  directed  to  the  utlllxa- 

llon  of  dust  "bin  relume  for  raising  stenm  for  electric  lighting 
Among  the  municipalities  which  are  paying  some  attention  to  this 
at  the  present  time  are  St.  Pancras,  Shoredltch  and  Harnswgate. 
while  a  few  days  ago  a  party  of  representatives  of  the  technlca.1 
jitxl  general  j)ress  visited  Halifax.  In  Yorkshire,  for  the  pxirpose  of 
examining  a  new  type  of  furnace  and  boiler,  constructed  under 
the  patents  of  the  late  M.  Llvet.  It  is  claimed  that  this  furnace 
will  eva|H>rate  from  three  to  four  pounds  of  water  for  every  pound 
of  refuse  btn-ned.  wlthotit  s    "  iim  the  ref»tse  to  previous    * 

tlon.  but  so  far  as  1  couM  no  ofllclal  trials  of  this  : 

either  at  full  load  or  under  actual  working  conditions  have  been 
made. 

nOAUn  OF  TRADE   ELECTRIC  TRACTION   REGULATIONS. 
\,     ••■  ;     rtant   c  •  ■'   between   the   Board  of  Trade  and  rep- 

>  1'  \  •  s  of  the  IS  Involved  In  Its  electric  traction  regula- 

tions was  held  to-day,  the  sitting  lasting  fmm  noon  to  4  o'clock, 
the  mer'  -  -  '  !ng  then  adjourned  until  Friday.  Everybody  came 
nrnied  ■  ■  to  fleht   the  Board  of  Trade  over  Rule  14,  which 

•    electric  ti  -J  were  on   no  account 

,  lits.     The  In  .  ;.g  fray  was.   however, 

wanled  off  by  the  simple  announcement  on  the  part  of  the  Board 
of  Trade  that    they  propose  to  make  the  rule  read   that  electric 
traction  pe«iplo  wpre  to  takp  "  all  reasonable  precautions  *'  to  pre- 
,  vent  the  d;  Mone  circuits.     The   procedure  of  the 

Board  of  T:  with   these  electric  traction   regula- 

tions is  much  to  be  commended.  The  regulations  were  first  of  all 
ptibllshed  In  draft,  and  criticism  inxited.  Conferences  were  then 
hfld   h'»t\v«»«»n   th«»   Po«rd   of  Trsdo  offl^lnl^    Htid   »nfh  nf  th<»  ntim- 
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erous  interests  concerned.  Finally,  the  whole  of  the  suggested 
alterations  were  considered  to-daj'  between  the  Board  of  Trade 
and  representatives  of  the  tramway,  railway,  gas,  water  and  tele- 
phone companies. 


|levu0  of  the  pli^t'ii* 

Telegraph  and  Telephone. 


OCALA,  FLA. — James  Chambers  and  others  have  applied  for 
a  franchise  for  a  telephone  system. 

EVART,  MICH.— The  village  Council  has  granted  C.  E.  Bell  a 
franchise  for  ten  years  to  build  and  maintain  a  telephone  ex- 
change. 

HANOVER,  PA. — The  Hanover  Telephone  Company  has  been 
granted  authority  to  erect  poles  and  string  wires  in  the  streets  of 
the  borough  of  Hanover. 

GAINESVILLE,  GA.— The  Gainesville  Telephone  Company,  $10,- 
000  capital,  has  been  incorporated.  Hon.  Allen  Candler,  H.  B. 
Smith  and  H.  L.  Richardson  are  interested. 

NEWBURGH,  N.  Y.— Through  the  efforts  of  Dr.  W.  B.  Snow,  of 
Milton,  in  Ulster  County,  the  West  Shore  Telephone  Company  has 
been  organized  to  connect  Newburgh  and  Kingston. 

BELL  TELEPHONE  PATENTS.— In  the  Senate,  on  March  1, 
Senator  Gray  offered  a  resolution  directing  the  committee  on 
patents  to  investigate  all  facts  connected  with  the  application  for, 
and  the  issuance  of,  the  Berliner  patent,  now  held  by  the  Bell 
Telephone  Company.  The  same  resolution  was  presented  in  th< 
House  by  Mr.   Bunn,   of  North  Carolina. 

LIABILITY  OF  TELEPHONE  COMPANY  FOR  INJURY 
FROM  CHARGED  WIRE.— Where  a  telephone  company  permits 
a  wire  liable  to  become  charged  from  an  electric  wire  to  hang 
down  on  to  the  sidewalk  it  is  bound  to  exercise  such  care  as 
will  guard  the  public  against  injury  from  it.  (Ahern  v.  Oregon 
Tel.  and  Tel.  Co.,  Supreme  Court  of  Oregon,  35  Pac.  Rep.,  549). 

LIABILITY  FOR  CONVERSION  OF  PROPERTY  USED  IN 
VIOLATION  OF  LAW.— A  telephone  company  which  cuts  and 
carries  away  wires  of  an  electric  power  company  is  liable  for  the 
conversion,  though  the  telephone  company  had  lawful  authority 
to  carry  on  its  business  and  the  power  company  was  not  author- 
ized to  use  its  wires  as  it  did,  and  though  the  telephone  company 
cut  the  wires  in  attempting  to  comply  with  a  notice  from  the 
Board  of  Electrical  Control.  Where  the  servants  of  the  telephone 
company  were  ordered  to  cut  the  wires  from  its  fixtures,  also 
cary  away  the  wires,  it  is  liable  for  the  conversion.  (Electric 
Power  Co.  v.  Met.  Tele,  and  Tele.  Co.,  Supreme  Court,  General 
Term,    First  Dept.,   27  N.   Y.,   Supp.   93). 


Electric  Light  and  Power. 


OGDEN,  IOWA. — Ogden  is  considering  electric  lights. 

MONTGOMERY,  MINN.— Citizens  are  working  for  electric 
lights. 

BETHANY,  MO.— Bethany  has  voted  to  issue  $30,000  in  bonds 
for  electric  and   water  works. 

MASILLON,  OHIO.— The  City  Council  is  investigating  the  mat- 
ter of  an  electric  lighting  plant. 

WILLIAMSPORT,  MD.— The  matter  of  electric  lights  and  a 
fire  department  are  being  agitated. 

GREENVILLE,  OHIO.— The  Greenville  Electric  Light  and 
Power  Company  is  being  organized. 

JANESVILLE,  WIS.— The  Council  is  investigating  the  matter 
of  a  municipal  electric  lighting  plant. 

GRAND  JUNCTION,  IOWA.— The  plan  of  putting  in  electric 
lights  by  private  enterprise  is  being  considered. 

OCEAN  GROVE,  N.  J.— About  $10,000  will  be  expended  at  Ocean 
Grove  this  year  for  better  lighting  of  the  streets. 

AGRICULTURAL  COLLEGE,  MICH.— President  Gorton  is 
working  for  an  electric  lighting  plant  for  the  college. 

KUTZTOWN,  PA. — An  agent  is  now  canvassing  citizens  in  the 
matter  of  locating  an  electric  street  lighting  plant  here. 

WYTHEVILLE,  VA.— The  City  Council  of  Wytheville  has  de- 
cided to  puichase  an  additional  dynamo.      Wm.  Terry  is  mayor. 

CALEDONIA,  N.  Y.— The  matter  of  an  electric  lighting  plant  for 
the  village  of  Caledonia  will  be  submitted  to  taxpayers  March  20. 

BUFFALO,  N.Y.— A  committee  of  the  Buffalo  Board  of  Aldermen 
has  reconrunended  that  an  electric  light  plant  be  built  at  a  cost  of 
$100,000. 

NIAGARA,  N.  Y.— The  Schoelkopf  Hydraulic  Canal  Company 
will  put  in  an  extensive  plant  to  furnish  electrical  as  well  as 
hydraulic  power. 

SHELDON,  ILL.— Residents  of  Sheldon  will  likely  vote  at  the 


spring  election  in  the  matter  of  Issuing  bonds  for  an  electric  light 
plant. 

WOODSTOWN,  N.  J.— The  taxpayers  will  vote  at  the  spring 
election  in  the  matter  of  an  electric  lighting  plant  for  Woods- 
town. 

MONTCLAIR,  N.  J.— Paul  Wilcox,  of  Montclair,  N.  J.,  has  ap- 
plied for  right  to  operate  a  public  and  private  incandescent  electric 
light  plant. 

DEMOPOLIS,  ALA.— Proposals  for  a  franchise  to  erect  and 
operate  an  electric  light  and  water  works  plant  will  be  received  by 
the   Council. 

APPLETON,  MINN.— The  citizens  will  vote  at  the  coming 
e'ection  on  the  proposed  issue  of  $15,000  electric  light  and  water- 
works   bonds. 

GRIFFIN,  GA. — The  Council  has  empowered  the  finance  com- 
mittee to  contract  for  a  power  house,  to  be  of  brick,  30x45  feet,  for 
the  electric  light  plant. 

TALLAHASSEE,  FLA.— An  electiic  light  plant  will  be  purchased 
by  the  Georgia  and  Floiida  Investment  Company  to  light  the 
hotel.      H.  P.  Simmons,  manager. 

PLAINFIELD,  N.  J.— The  North  Pl^nfield  Electric  Light  Com- 
pany proposes  to  build  a  plant  at  Greenbrook,  from  which  it  will 
supply  electric  light  to  Bound  Brook. 

MILWAUKEE,  WIS.— The  Wisconsin  Electric  Dynamo  Com- 
pany will  increase  its  plant  at  Layton  Park  as  soon  as  the  weather 
permits.     Peter  Egelhoff  is  president. 

APPLETON,  WIS.— O'Keefe  &  Orbison  are  making  plans  for  a 
new  power  house  for  the  Appleton  Edison  Electric  Company,  and 
they  have  contracted  for  construction. 

SKIPPACK,  PA.— The  Directors  of  the  Poor  will  hold  a  meet- 
ing on  the  30th  of  March  to  decide  finally  in  the  matter  of  introduc- 
ing the  electric  light  into  the  institution. 

HAMILTON,  ONT.,  CANADA.— The  matter  of  a  municipal 
electric  light  plant  will  soon  come  up  for  settlement.  Mayor 
Stewart  is  making  a  report  to  submit  to  the  Council. 

OWATONNA,  MINN.— The  city  Council  of  Owatonna  has  voted 
to  put  in  an  electric  lighting  plant,  which  is  to  be  owned  and  run 
by  the  city,  and  which  shall  not  cost  more  than  $15,000. 

JAMESTOWN,  N.  Y.— It  is  stated  that  George  W.  Sisson  is  en- 
deavoring to  establish  a  new  electric  lighting  plant,  and  that  capi- 
talists from  Dunkirk  and  Corry  are  back  of  the  scheme. 

ATHENS,  GA.— The  matter  of  a  municipal  electric  light  plant 
will  soon  be  passed  upon  by  Council.  There  is  a  division  among 
taxpayers  as  to  the  advisability  of  erecting  a  municipal  plant. 

HAMILTON,  OHIO. — Sealed  proposals  will  be  received  to  March 
17  for  the  construction  and  equipment  of  an  electric  light  plant, 
as  per  plans  of  Charles  L.  Cornell  and  J.  J.  McMackin,  city  clerk. 

TIFFIN,  OHIO.— Albert  Brewer  and  W.  H.  Dore,  of  Tiffin,  have 
formed  an  electric  lighting  company  and  put  in  the  lowest  bid 
for  lighting  the  streets  of  the  city,  and  will  likely  get  the  con- 
tract. 

GLOUCESTER,  MASS.— The  committee  on  street  lights  are  on  a 
trip  to  near-by  towns  looking  tip  the  methods  of  electric  lighting 
for  comparison  with  the  local  plant,  with  the  aim  to  improve  the 
latter. 

MARTIN'S  FERRY,  OHIO.— Complaint  is  made  of  the  action 
of  the  water  direc'ors  in  purchasing  an  electric  plant  for  the 
pumping  works  without  advertising  for  bids.  A  town  plant  is 
desired. 

BINGHAMTON,  N.  Y.— The  old  electric  light  plant  on  Noyes 
Island,  which  was  bought  from  the  General  Electric  Company  by 
E.  S.  Hammond,  Jr.,  has  been  burned.  Loss  $7,000  and  insur- 
ance    $5,000. 

SPRINGFIELD,  OHIO.- John  Eisenmann,  of  449  Arcade,  Cleve- 
land, Ohio,  is  making  plans  for  wiring,  heating,  etc.,  the  State 
Masonic  Home.  The  building  will  be  lighted  by  its  own  electric 
light    plant. 

CLEVELAND,  OHIO.— L.  H.  Lindhorst  will  erect  a  four-story 
business  building  on  Pearl  street  and  Walton  avenue,  and  the 
matter  is  being  -considered  of  placing  a.i  electric  lighting  plant  in 
the  basement. 

DALLAS,  TEX.— The  city  government  asks  for  bids  until  April 
2  for  four  100-light  arc  djnamos,  300  double  arc  lamps,  with  the 
necessary  line  and  station  material  to  install  the  plant.  Bryan 
T.  Barry  is  mayor. 

LOCKPORT,  N.  Y. — The  Council  has  adopted  a  resolution  of 
Alderman  Lamson  calling  for  a  special  election,  at  which  tax- 
payers will  vote  in  the  matter  of  issuing  $40,000  4  per  cent,  bonds 
for  a  municipal  electric  lighting  plant. 

MALDEN,  MASS. — This  city  has  approved  the  all-night  electric 
service  contract,  with  the  proviso  that  should  a  municipal  plant 
be  constructed  the  contract  can  be  voided  by  a  tiiree  months'  no- 
tice to  the-  company. 

VINCENNES,  IND.— At  the  annual  meeting  of  the  Vincennes 
Electric  Light  and  Power  Company  the  following  officers  were 
elected:  C.  Bierhaus,  president;  H.  W.  Frund.  seca-etary  and  mana- 
ger, and  L.  Reiter.  treasurer. 
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WASKCA.  MINX.— EAlmund  Sykes,  of  Minneapolis,  ha«  been 
awarded    t;  ract    for    puttini;    In    a    waterworks    syslem    for 

Waj*eca  at  to  include  pump  hou.«f-,   pumps  and  an   engine 

for  the  electric  lighting  plant 

HAMBURG.  N.  Y.— The  Uu.ti.Uutn  i:-IccUic  Lujht  and  Power 
Company  thr«-aten«  to  withdraw  and  shut  up  its  plant  unless  the 
pri'-e  is  advanced  from  |G0  to  $M>  per  lamp.  The  Council  will  be 
awked   to   take   immediate  action. 

ftTAMFOHD,  CONN.— OIlieMple  Brothers,  of  Stamford.  Conn., 
will  build  a  four-story  brick  anrl  iron  bulldlnK  at  Stamford,  Conn., 
from  plans  of  J.  H.  B^jgardus,  of  Stamford,  and  they  ask  for  es- 
timat«-M  on  an   electric  IlKht   plant. 

NATIONAL  HOMK,  WIS.— Sealed  proposals  will  l>e  received 
at  the  treasurer's  office  tf)  u  A.  M.,  March  26,  for  supplying  Iht 
home  with  electrical  supplies  (Kdls<jn  system)  for  the  quarter  end- 
ing June  30,   18M.      J.   K.   Armltage  Is  treasurer. 

ALKXANOltIA,  VA. -A  bill  has  been  Introduced  to  Incorpoiai-- 
lh«'  Al<-xaiidrla  Light  and  I'ower  Company,  with  offices  In  Alex- 
andria. Th<-  IrK-'.rporat'jrs  are  K.  H.  I'hillips  and  H.  H.  Wells,  of 
Al'-xandria,  and  James  H.  Kmbrey,  of  Washington,  D.  C. 

NEW  BRIGHTON,  STATEN  ISLAND,  N.  Y.— The  trustees  of 
N»*w  ,  cd   a  communication   from  A.    K.   Leon. 

r«-pc  .tallsts    who    wish    to    light    the    village 

streets  by  electricity,  and  the  matter  Is  being  considered. 

MONTCLAIK,  N.  J.— Thi-  p.-titlon  of  Paul  Wilcox  and  others 
f«»r  k-ave  to  establish  an  electric  lighting  jdanl  will  be  considered 
at  a  H[>c»'lal  meeting  March  19,  In  the  evening.  They  ask  for  a 
2.'>-y«'ar  franchise;  plant  to  be  In  oiM-ratlon  within  six  months. 

PALMYRA.  N.  J.— There  Is  a  project  being  pushed  by  which 
Palmyra  will  have  Hfctrlc  lights.  The  scheme  Is  to  purchase  the 
plant  of  Beverly,  making  Riverside  the  central  station  and  then 
run  wires  from  that  plaee  to  Rivertcjn,   Palmyra  and   Beverly. 

ATHKNS.  OA.  -The  Athens  '  Hatmer  "  calls  attention  to  the  fact 
flmi  I  her.-  an-  but  four  months  of  the  present  lighting  contract  to 
run,  and  that  steps  should  be  taken  now  or  never  In  the  matter 
of  Issuing  bonds  tr»  pay  for  a  municipal  electric  lighting  plant. 

ll«»NI'^SI»ALi:,  I'A. -A  projeet  l.s  being  formed  for  the  eretiion 
of  an  electric  lighting  plant  on  Wallenpaulnck  Creek,  near  Haw- 
ley  The  company  Is  to  be  known  as  the  Delaware  and  Hud.son 
Kleetric  Motor  Company,  and  It  pro|>os4's  to  propel  boats  by  elec- 
trhliy. 

SOMKRSWtJUTlI.  N.  li.-The  Consolidated  Light  and  Power 
Company  has  been  in-rmltted  to  issue  receiver's  certificates  to 
the  amount  of  J.^,^.00,  of  which  $2.r.00  Is  for  hack  pay  and  the  bal- 
ance for  Improveinerii  to  the  plant.  In  order  th.ii  heiier  light  may 
be  furnished. 

KRIK,  PA.  The  eity  i  hrk  has  be.-u  ilirecied  to  lall  for  pro- 
ponnls  for  lighting  the  sin  els  of  Erie  with  gas,  electricity  or  other 
llliitnlnalor.  proponals  to  be  received  to  March  2:i.  The  Erie  Tele- 
ph'ine  I'ompany  has  \»<-n  granted  a  franchise  to  operate  a  tele- 
phone system  here. 

MAMAI{«»Ni:('K.  N.  Y.- The  Lan  hinont  Eleetrlc  Lighting  Com- 
pany, whieh  will  establish  a  plant  at  Mamaroneck.  will  he  ready 
for  operation  May  1.  The  alternating  system  will  be  used.  A 
one  story  brick  bulhling  will  be  erected,  with  a  dynamo  room 
60  by  f,o  feel,   and  a  bolh-r  room  30  by  45  feet. 

WASHINGTON,  D.  C- Sealed  pn>posals  will  be  received  to  2 
P.  M.  March  14,  at  the  Treasury  Department,  fi»r  manufacturing 
and  placing  In  poHltlon  at  the  United  States  Building  at  Spring- 
field. Mo.,  eotiihlnallon  gas  ami  electric  light  fixtures,  as  per  spcclfi- 
catloiiH,  on   ap|illiatlon   to  S.    WIke,   aitlng  secretary. 

IIINGIIAM.  MASS.— The  commltl«'e  on  a  municipal  electric 
light  phiiil  hitM  r>M-ommen(|«Ml  that  a  temporary  contract  Im-  made 
for  eleciile  IlKhlIng,  atid  that  as  simui  as  expi-rlence  Is  gained 
the  <'lty  establish  and  o|»«»rate  a  plant.  Fred.  M.  Hersey.  Eben  I, 
Rl|>ley,  ('    .^iimni'r  Cushing  aiul  George  W.  Burr  are  the  committee. 

<}nKllAM,  N.  H.  The  Gorham  ".Mountaineer"  Is  a>ithorlty  for 
the  statement  that  the  Grand  Trunk  Railway  of  Cana<la,  with 
head  ottlce  at  Montreal,  Canada,  will  pislall  an  electric  lighting 
plant  at  their  works;  '.hat  they  have  offered  to  put  light  In  the 
sireoin  of  Gorham.  and  that  the  committee  on  light  has  the  offer 
u'lder  consideration. 

HIGtUNSVILLE.  MO.  -Bids  were  received  by  the  city  on  Feb. 
8".  1H94.  for  the  construction  of  a  complete  electric  light  plant  for 
the  city.  Thi>re  wen'  bids  from  «11  principal  companleH  now  do- 
ing buslnej*.".  The  Council  finally  adopted  the  W<>ptlnghouse  sys- 
tem, and  awarded  the  oonf""  "ii.i,  t,.  ih.  Vrar.klln  Electric  Com- 
pany, of  Kansas  City,  Mo. 

KINGSTON.  N.  Y.— <:>n  n»oi|on  man  Lang,  the  Comtnon 

Council    decliled    to    take    Into    c"  ion    the    advisability    of 

bulhling  Its  own  electric  light   plant,  and   the  mayor  states  that 
he    will    appoint   a   committee   of   three   to   Investigate   and   report 
Alderman    BhH^k    has    been    Informed    that    the   desired    plant    can 
be  built   for  about  |40.rtOO. 

READING.  PA. On  .\prll  12.  at  2  P  M  .  the  stockholders  of  the 
Reading  Elei-trlc  Light  and  Power  Comi^anv  will  vote  ln  the  mat- 
ter of  le!i.«>hiK  Its  property  to  the  ^  lltan  Electric  Coni- 
p.Tnv.   snd.   nl   the  same  time,   the  Met               *n   Electric  Company 


will  vote  In  the  matter  of  leasing  the  said  lines  of  the  Reading 
Electric  Light  and  Power  Company. 


The  Electric  Railway. 


NORFOLK.  VA.— The  Norfolk  City  Railroad  has  been  granted 
permission  to  extend  its  tracks. 

CLEVELAND.  OHIO.— A  project  is  l>elng  considered  for  the 
extension  of  the  lines  of  the  Cleveland  and  Berea  street   railway. 

NEW  BEDFORD,  MASS.— It  is  reported  that  the  Union  Street 
Railway  Company  will  scon  equip  the  Purchase  street  line  with 
electricity. 

MINNEAPOLIS,  MINN.— There  is  a  prospect  that  the  SL 
Louis  Park  electric  line  will  be  extended  to  Hokins  this  summer. 
.1   distance  of  two  miles.      T.  B.  Walker  is  owner. 

RICHMOND,  VA.— A  bill  has  been  introduced  Into  the  Legisla- 
ture to  Incorporate  the  Southern  Railway  and  Electric  Company. 
to  build  an  electrh-  line  from  Richmond  to  the  Potomac  River. 

BALTIMORE.  MD.— The  order  has  been  signed  granting  a  six 
months'  extension  for  the  work  of  beginning  the  construction  of 
the  Baltimore,  Middle  River  and  Sparrows  Point  Railway  Com- 
pany. 

HOMESTP:aD.  pa.— The  Homestead  Str.-vt  Railway  Company 
has  accepted  the  franchise  giving  It  right  of  way  over  Eleventh 
avenue,  and  will  begin  work  at  once,  and  hopes  to  finish  in  three 
months. 

OLYPHANT.  pa.— An  ordinance  has  been  passed  granting  addi- 
tional right  of  way  to  the  Olyphant  Suburban  Traction  Company 
to  lay  tracks,  erect  pole.s  and  string  wires  in  the  streets  of  the 
borough  of  Olyphant. 

MARION,  IND.— The  Marion  Street  Railway  Company,  which 
now  operates  a  line  between  Marlon,  Jonesl)or<»  and  Gas  City,  will 
extend  its  line  to  Fairmont,  six  miles  south,  as  soon  as  the 
weather  will  permit  work. 

READING,  PA.— It  has  been  decided  to  begin  at  once  the  ex- 
tension of  the  Reading  and  Southwestern  electric  road  to  Adams- 
town,  ten  miles  southwest,  and  a  call  of  10  per  cent,  haa  been 
made  on  the  capital  stock. 

HARRISBl'RG.  PA.— The  Philadelphia  Electric  Elevated 
Railway  has  been  chartered.  The  directors  are  Walter  N.  Boyer. 
RadcUft  B.  Mills.  J(din  R.  Rowman.  Samuel  R.  Russell  and  David 
McKee,    all    of   Philadelphia. 

NORTHAMPTON,  MASS.— The  Northampton  Street  Railway  di- 
rectors have  asked  for  permission  ti»  Increase  their  capital  stock 
from  JISO.OOO  to  $;{Ort,oon.  that  they  may  build  an  8-nille  extension 
from  this  city  to  Williamsburg. 

JOHNSTOWN.  N.  Y.— Lawton  Caton.  of  Gloversvllle.  N.  T..  SO 
states  the  Johnstown  "  Republican,"  has  announced  that  the  pro- 
posed electric  line  between  Akin,  Johnstown  and  Gloversvllle  will 
be  built  during  the  coming  summer. 

HAMILTON.  ONT.— The  Hamilton  Radial  Electric  Street  Rail- 
way Company  asks  for  permission  to  Increase  Its  capital  stock 
from  $l.iM>e.O(Hi  to  J2.000.0(K».  and  to  extend  Its  lines  to  Niagara  Falls. 
Brantford,  tjueenstoji  and  other  points. 

THE  ALDERMANIC  COM.MITTEE  on  railroads  will,  on  April 
.">.  hear  tht"  ai>pllcatlon  of  the  Third  Av<^nue  Railroad  t^ompany  for 
permission  to  «'Xlend  Its  lines  up  St.  Nicholas  a\enue.  New  Y<irk. 
The  committee   Is  opposed    to   the   trolley   system. 

DE  PERE.  WIS— The  Green  Bay  El.K-tric  Street  Railway  Com- 
Iiany  will  petition  for  a  tianchlse  to  enter  the  town  of  De  Pere. 
Should  the  franchise  be  granted,  tracks  will  be  laid  through  the 
town  of  Allo\ie7..  between  Green  Bay  and  De  Pere. 

PHILADELPHIA.  PA.— H.  M.  Hoyl.  of  Philadelphia,  gives  no- 
tice that  on  March  26  he  will  apply  to  G<^vernor  Pattlson  for  a 
charter  for  the  Berks  and  Dauphin  Traction  Company,  one  of  the 
companies   organized    by    the    Penn   Traction   Company. 

COLUMBIA.  S.  C— It  Is  stated  that  the  Columl  -       .>t 

Railway  Company  and  the  Columbia   I<and  an<l   i  m- 

pany   pro|v>He  to  extend   the  electric  line  to  a  suburban  town  to 
be  established  J'ist  beyond  the  southeastern  limits  of  the  city. 

BOSTON.  MASS.— The  »-ommittee  on  street  railways  will  give  a 
hearing  March  5  at  10  A.  M.  at  the  State  House  on  the  petition 
of  the  Boston  and  Revere  Electric  Street  Railway  Company  to 
lease  its  franchise  and  propei^y  to  the  Lynn  and  Boston  Railroad. 

PHOENIXVILLE.  PA.-  Colonel  Du  Pont,  of  the  l>elaware  River 
and  Chester  Railroad,  states  that  they  will  experiment  with  the 
trolley  system  for  that  portion  of  the  line  between  PhoenlxvlUe 
and  Falls  of  French  Creek,  and  that  In  the  spring  they  will  build 
many    extensions. 

WATERBURY.  CONN— C.  W.  V.  Blakes.l<H«  &  Sons  have  con- 
tracted to  build  the  tracks  for  the  Waterbury  electric  road,  and 
they  will  begin  work  as  soon  as  the  weather  permits.  There  are 
six  and  a  half  miles  of  tracks,  and  the  contract  will  amount  to 
about    125.000. 

ALBION.  N.  Y.— At  a  meeting  recently  held,  the  following  were 
apr<^lnted  a  committee  to  consider  the  pro|>oslUon  of  Emmons. 
Dwn,'er   &  Co..  of  SxTacuse.  to  build   a   road   'rom    Batavia    to  the 
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lake:     Wm.  Hallock,  Henry  Blood,  George  VV.  Potter,  E.  L.  Wage 
and   D.    S.    Beckwith. 

WASHINGTON,  D.  C— The  House  District  committee  has  ad- 
journed without  taking  action  in  the  matter  of  the  application  lor 
a  franchise  of  the  Washington  and  Georgetown  Terminal  Rail- 
way Company,  of  which  Andrew  B.  Duvall,  E.  Kurtz  Johnson  and 
E.  Southard  Parker  are  directors. 

HARTFORD,  CONN.— At  a  meeting  held  in  the  office  of  M.  S. 
Chapman,  of  the  Government  Envelope  Agency,  it  was  decided  to 
open  for  subscriptions  the  books  of  the  Hartford,  Manchester  and 
Rockville  Tramway  Company.  It  is  the  intention  to  extend  as  far 
as  Manchester  during  the  coming  summer. 

ANNAPOLIS,  MD.— The  hearing  in  the  matter  of  the  applica- 
tion of  the  City  and  Suburban  Railway  Company  for  a  double 
track  electric  railway  from  Baltimore  to  Catonsville  has  been 
postponed.  Nelson  Perin  is  president  of  the  company,  Frank  H. 
Sloan  is  engineer  and  G.  D.  Penniman  is  counsel. 

WASHINGTON,  D.  C— Mr.  McKaig,  of  Maryland,  has  intro- 
duced a  bill  into  the  House  to  incorporate  the  Washington,  Burnt 

lills  and  Sandy  Spring  Railway  Company  to  build  a  road  to  be 
operated  either  by  electricity  or  cable  between  these  points.  Geo. 
W.  Cissel,  Ralph  L.  Gait,  Charles  G.  Stone  and  George  W.  Harvey 
are  inteiested.  ^ 

SPRINGFIELD,  MASS.— A  public  hearing  will  be  given  March 
12  on  petition  of  the  United  Electric  Light  Company  for  permis- 
sion to  place  additional  wires.  A  hearing  will  be  given  April  2 
on  petition  of  Henry  S.  Dickinson,  George  S.  Taylor  and  George 
Nye,  representing  the  Wymanlea  Street  Railway  Company,  for 
location  for  its  tracks. 

SPRINGFIELD,  MASS.— Charles  H.  Hall,  the  well-known  real 
estate  operator,  of  Belmont  avenue,  is  getting  up  a  $200,000  com- 
pany to  build  an  electric  line  to  East  Longmeadow  and  Hampden. 
The  following  residents  of  Springfield  also  are  interested:  Chaun- 
cey  Morrill,  D.  M.  Butterworth,  Hitchcock  &  Co.,  Gowdy  &  Reming- 
ton and   E.   M.   Lombard. 

PHILADELPHIA,  PA.— The  Brigantine  Transit  Company,  of 
Brigantine,  N.  J.,  has  contracted  with  Stern  &  Silverman,  of  Phila- 
delphia, for  the  reconstruction  of  its  entire  road,  built  a  year 
ago.  The  line  is  to  be  constructed  on  trestles,  with  a  considerable 
amount  of  bulkheads  and  jetties  projecting  into  the  ocean.  The 
road   will    be    in   operation   June   1. 

CINCINNATI,  OHIO.— Plans  are  almost  completed  and  bids 
will  be  asked  in  a  few  days  for  the  proposed  new  power  house  for 
the  Mount  Adam  and  Eden  Park  Electric  Railway  Company,  to 
be  erected  on  Gilbert  avenue,  which  is  to  have  four  boilers,  two 
800-h.  p.  engines  and  four  400-h.  p.  generators.  Bert  L.  Baldwin, 
227    Main    street,    engineer. 

ST.  AUGUSTINE,  FLA.— The  St.  Louis  Engineering  Company 
has  agreed  to  give  $100,000  lo  build  an  electric  road  from  North 
Beach  to  Moultrie,  provided  $25,000  is  raised  in  St.  Augustine. 
Captain  Adolphus  Pacetti  has  offered  to  give  $5,000  of  the  amount. 
It  is  understood  that  the  promoters  of  the  St.  Augustine  Electric 
Railway  hold  an  option  on  the  charter  of  the  North  Beach  Railway. 

CORNING,  N.  Y. — F.  D.  Kingsbury  inserts  an  advertisement  in 
the  Corning  "  Democrat,"  stating  that  he  has  secured  control  of 
the  charter  and  franchises  of  the  Citizens'  Railway  Company,  and 
that  he  will  undertake  the  work  of  reorganizing  the  company,  pro- 
vided citizens  will  aid.  He  proposes,  as  soon  as  possible,  to  build 
a  first-class  street  railway  between  here  and  Painted  Post.  He 
will  personally  subsci-ibe  one-tenth  or  more  of  the  necessary  funds. 
LANCASTER,  OHIO.— The  stockholders  of  the  Lancaster  Street 
Railroad  Company  have  elected  the  following  officers:  Wm. 
Duffy,  president;  Dr.  G.  Mussee,  vice  president;  C.  F.  Nestor,  sec- 
retary, and  A.  Bauman,  treasurer  and  manager.  It  is  the 
intention,  as  early  as  possible,  to  equip  the  road  with  electric 
cars,  when  an  attempt  will  be  made  to  extend  the  line  to  the 
Boys'  Industrial  Home,  six  miles  distant,  making  a  10-mile  road,  as 
was   originally  intended. 

GEORGETOWN,  NEAR  WASHINGTON,  D.  C— The  Washington 
"  Star  "  is  authority  for  the  statement  that  the  Metropolitan  Rail- 
road Company  is  considering  the  question  of  connecting  its  line 
with  the  various  suburban  electric  lines  about  Geoi-getown,  and  that 
as  soon  as  the  existing  question  of  introducing  a  new  power  on 
their  road  is  settled  application  will  be  made  at  once  for  the  nec- 
essary permission.  The  project  of  electric  lines  will  also  be  con- 
sidered  in    the    application. 

FAIRPORT,  QUEENS  COUNTY,  N.  Y.— The  Long  Island  Elec- 
tric Railway  Company  has  been  incorporated  at  Albany,  with 
principal  office  at  Fairport.  It  proposes  to  operate  a  20-mile  road 
between  Hempstead  and  the  intersection  of  Liberty  and  the  city 
line  of  Brooklyn.  The  capital  stock  is  $600,000,  and  the  directors 
are  Alexander  R.  Hart,  of  Brooklyn;  Charles  H.  Mullin,  Mount 
Holly  Springs,  Pa.;  Charles  H.  Cooper,  William  H.  English,  George 
W.  Millar,  of  New  York,  and  Clarence,  Benjamin  and  Edward 
Wolf,   of  Philadelphia,   Pa. 

CENTREVILLE,  MD.— Steps  are  being  taken  for  an  electric 
railway  to  connect  Centreville,  Churchville,  Chestertown,  Queens- 
town,  and  other  cities  in  the  peninsula.  W.  H.  Bosley,  of  Balti- 
more,   accompanied    by   a   surveyor,    has   surveyed    the   proposed 


route.  The  capital  stock  of  the  company  will  be  $500,000.  and  the 
Incorporators  are  Congressman  John  B.  Brown,  W.  W.  Busteed 
and  VVilmer  Emory,  of  Centreville,  and  ex-Mayor  Robert  C.  David- 
son, Bartlett  S.  Johnson  and  William  H.  Bosley,  of  Baltimore. 
The  principal  office  will  be  in  Centreville. 


Personal  Notes. 

MR.  GEORGE  F.  PAGE,  who  has  been  the  prime  mover  in  de- 
veloping  the   Concord    Land   and 
Water  Power  Company,  and  un- 
til Jan.  1  its  president,    was  bom 
Ht   Pittsfield,   N.   H.,   in  1844.     He 
was     educated     in     the    Franklin 
Academy     and     Eastman's      Bus- 
iness   College,     Poughkeepsie,    N. 
Y.,  in  the  meantime  learning  the 
tanner's  trade.  Immediately  after 
completing    his    studies    he    went 
to  Europe  and  served  an  appren- 
ticeship to  perfect  himself  in  the 
business  of   leather   making,   an^l 
on   his  return   to  this  country  he 
mastered  the  trade  of  belt  mak- 
ing.     He    then    formed     a    part- 
nership   with    his    brother,    C.    T. 
Page,    and    under    the    name    of 
Page    Brothers    they    started    In 
1868,  at  Manchester,  the  business 
now    conducted    under   the    name   of   the   Page   Bolting   Company, 
that  enjoys  almost  world-wide  reputation.      Mr.  Page  has  earned  a 
reputation  in  the  Legislature  of  New  Hampshire,  one  of  his  great 
successes  being  the  passage  of  a  law  establishing  the  Australian 
ballot  system. 

MR.    E.    F.    CARPENTER,    the    general    superintendent   of   the 
company,     was     born     in    Rowe, 
Mass.         He    early    developed    an 
interest  in  electrical  matters.    He 
was    left    an    orphan    at    13,    and 
worked   for  two   years    in    a   saw 
mill,    and    then    went    to    Fitch- 
burg,  Mass.,  where  he  learned  the 
machinist's  trade.    He  was  made 
foreman    of    the    shop    while    an 
apprentice,    and    gained    a    large 
experience   in    steam    boilers    and 
engines   and    in    the    construction 
of  dynamos.  He  obtained  instruc- 
tion   in     mechanical     engineering 
drafting  at  the  Fitchburgh  night 
schools.  After  completing  his  ap- 
prenticeship   he    worked     at     his 
trade   through    Pennsylvania   and 
Ohio  to  Illinois.      He  then  joined 
the    Thomson-Houston    Company 
at   Lynn,    Mass.      He    afterwards 
became   assistant   electrician    ..f  the    Loomis   Electrical   Company, 
constructing  a   plant  at  Gardner,  Mass.      He  held  the  position  of 
superintendent    and    manager    for    nearly    three    years.      He    m- 
vented  an  ironclad  armature,  selling  the  patent  to  the  Wenstrom 
Company  of  Baltiniore.      He  then   became  electrical   engineer  for 
the    town    of    Melrose,    designing    a    large    municipal    plant    there. 
Next  he  connected  himself  with  the  Edison  General  Electric  Com- 
pany.     In  January,  1892.   he  joined   the  Concord  company,   where 
he  brought  himself  into  notice  by  constructing  an  entire  arc  light 
plant  of   100   lights   capacity,   including  line,  etc.,    within   30  days. 
He  is  now  general  superintendent  of  the  company,  which  has  ob- 
tained control  of  all  its  rivals  in  Concord. 

MR.    H.    J.    ODELL.    the   treasurer   of   the   company,    was   born 

at  Franklin,  N.  H.,  and  it  was 
in  that  town  that  he  first  engaged 
in  the  retail  clothing  and  dry- 
goods  business.  His  commer- 
cial interests  brought  him  in 
contact  with  the  general  agent 
and  manager  of  the  Franklin 
Woolen  Company,  who  was  int- 
pressed  with  his  business  ca- 
pacity, and  invited  him  to  join 
the  force  of  that  concern.  Mr. 
Odell  was  rapidly  promoted,  and 
soon  gained  a  position  of  re- 
sponsibility with  that  company. 
He  is  president  of  the  Franklin 
Needle  Company,  and  has  estab- 
lished a  reputation  for  integrity 
and  energy  which  made  his 
selection  as  treasurer  of  the 
Concord  Land  and  Water  Power 
Company  a  most  natural  one. 
JONAS  WENSTROM,  inventor  of  the  T\'cnstrom  system  of  dy- 
namos and  motors,  died  at  Westeras,  Sweden,  on  Dec.  21,  1893. 
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Miscellaneous  Notes. 


WILLIAM  MAVER,  JR.,  delivered  a  lecture  on  'Telegraphy" 
on  March  f,  at  C'Xjix.-r  Union,  being  one  of  the  University  ex- 
tenjilon  courue  of  lectures. 

THE  MASSACHL'SETTS  INSTITUTE  OF  TECHNOLOGY  hais 
iMiued  lU  annual  report  and  catalogue,  which  show  that  the 
course  in  electrical  '  -  ■  -'■  -  ;  ■  •-  re  largely  attended  than  any 
other   of   the   thiri'  t;   those   in   mechanical   and 

civil     <i  order  i       The    num- 

ber of   .  ing  for  .  -ar  from  18*4 

to  U93  IM  given  as  follows:  30,  41.  b2.  61.  74,  91,  VA.  108,  112,  14L 

A  MUNK.'II'AL  PLANT.— A  committee  of  the  Jamestown,  N. 
Y.,  Council,  in  a  report  on  the  city  municipal  lighting  plant,  states 
that  the  Hui>erlntendent.  Mr.  Maloney,  paid  the  son  of  Alderman 
O'Connell  for  22  hours  of  work  a  day,  and  when  the  latter  was 
■ick  hired  a  substitute  to  whom  he  paid  $35  per  month,  but 
charged  the  city  |55.  Other  peculiarities  of  Mr.  Maloney's  ad- 
ministration are  cited,  all  of  which,  however,  were  excused  by 
Alderman  O'Connell  on  the  plea  that  the  superintendent  "had 
been  careless  In  his  figuring." 

JNfiUATlTUDE.— An  Injunction  has  been  granted  by  Judge 
McConnell.  of  Chicago,  requiring  the  Slemens-Halske  Company  to 
C'     *'  furnlnhlng   current    to   Larry    McGaiin's    Twenty-second 

HI  ilway.      The  company  claims  that  to  accomodate  Mr.  Mc- 

<jafiii  and  eiuible  him  to  hold  his  franchise  It  consented  to  fur- 
nish him  from  60  to  90  h.  p.  of  current  from  its  factory  temporarily 
for  cost.  At  an  extra  expense  they  acceded  to  Mr.  McGann's 
r<<|iieHt  to  run  at  night  nnd  on  Sundays,  and  were  much  crippled 
wIkii  It  was  found  that  Instead  of  90  h.'p.  It'W  wore  required.  When 
a  bill  was  sent  In  payment  was  refused  and  the  lnjunct|f>n  pro- 
cure<l  com|K'lllng  the  comp.iny  to  continue  furnishing  power. 

MR.  \V.  J.  HAM.MER  delivered  a  lecture  before  the  Dryden 
Literary  and  .Mu.slfal  .-^'icicty,  of  Newark,  N.  J.,  on  March  17  on 
"Electrl<lty."  The  lecture  con.slsted  of  an  elaborate  series  of  experi- 
ments in  electricity,  magnetism  and  In  the  appliances  of  electricity 
to  lighting,  power,  teleifraphy,  telephony,  war  purposes,  balloon- 
ing, eli-<trli'  heating  and  cooking,  storage  of  electricity,  etc.,  etc. 
Home  Inti-iehting  experlnjeni8  in  radiant  matter  were  also  shown, 
and  the  large  stage  was  lllled  with  an  extensive  collection  of  in- 
teresting apparatus,  which  was  used  In  the  lecture.  Large  dia- 
grams weri'  hung  on  fhe  walls  to  Illustrate  the  apparatus  re- 
ferred to.      Mr.    l-'rank  Lawton  and  Mr.  K.  J.  Cabot  assisted. 

THE  NEW  YORK  ELECTRICAL  SOCIETY.— A  lecture  on 
"The  Electric  Lighting  of  the  World's  Fair"  will  be  delivered  by 
Mr.  Thomas  Coujinerford  Martin  at  f^olumbia  College  on  Thurs- 
day, .March  ITi.  at  H  1*.  M.  The  lecture  will  be  profusely  lllu.««- 
tratcd  by  lantern.  In  the  collection  of  da«a  and  slides  Mr.  Mar- 
tin haji  had  the  active  ajislstance  of  Mr.  Luther  Stierlnger,  who 
was  the  consulting  electrical  engineer  of  the  Fair.  Special  at- 
tention will  be  given  to  nik'lit  views  of  the  Fair,  exhibiting  n 
wonderful  advance  In  Hx-  photography  of  scenery  and  scenic  ef- 
forls  nfler  dark,  and  ex<-mpllfyltig  the  beauty  of  the  electric 
light  for  sfwctactilar  piirpones.  Among  the  many  points  of  Interest  to 
be  treated  In  this  orlKinal  maiin<-r  will  be.  The  Electricity  Rulld- 
Ing,  the  Tower  of  LIkIi*.  Scmlc  Theatre,  the  dome  of  the  Hortl- 
rulturnl  Hulldlng,  the  lagixms,  Manufaittires  lUilldlng.  the  bin 
search  light.  lh<'  Fine  Arts  Hulldlng.  Administration  Rulldlnx. 
the  Grand  Court  of  Honor,  the  Stierlnger  electric  fountains,  ef 
feels    .  '  d    by    elo'^irlc    Illuminations,    etc..    etc.      The    Hcenes 

win  1  1  In  contract  of  daylight  and  night  effect. 


®vadc  ami  ^nuluotvial  Jlotco 

STERN  &  SILVERMAN,  707  Arch  itrect.  Philadelphia,  have 
li.nl  adopiod  l>y  the  Electric  Traction  Company  of  Philadelphia, 
wbli-h  controls  over  100  miles  of  electr'c  railway,  their  method 
of  bonding,  using  the  Stem  A  Silverman  bonding  chuck. 

I  'TRIC   Cf»>'  V.    through    lis    Went,  in 

T' .  <J     and     I  1    R.    (;rler.    Monadnock 

tlxilbllng.  Chicago,   has  iHsued  a  circular  In  compact   form  cnlllni: 
attention   to  the  standard   Rryant  el»«<'trlc  light   fittings. 

MR.  J.  J.   RYAN,   for  six   years  connected   with   the  ThoniH.n 
Houston  Company,   and   later  agent   of  the  Geni-ral   Electric  ' 
pany.   In   Cincinnati,    has   taken   charge  of   the  ofTlce  of  the    I-.mi 
Wayne  Kleclrlo  Company,  nt  20»  Nenve  Building.  Cincinnati. 

THE     ^  NY,     10    Central    f=i 

Hoston,   ^^  1  domlno<>s,  which  v. 

In  such  great  demand  at   the  National  Electric  Light  Cnnventlov 
tipon  receipt  of  12  cents,  m  prepay  the  cost  of  v     '  ' 

THE  SWITCH    EXHIRIT  of   the   W.    S     HI 
that  was  admired  by  all  at  the  conven'  \   held  In  Wash- 

ington Is  now  at  the  office  of  their  r.  ,..-,,;.,;, ve.  the  Elson  A 
Brewster  Engineering  Company.  141  Liberty  street.  New  York 
when'     It     Is     attracting     a     great     deal    of     a'  The     new 

lightning  arrester  la  causing  much  favniable  it 


THE  AMERICAN  FUEL  ECONOMIZER  AND  ENGIN'EER- 
ING  COMPANY,  136  Liberty  street.  New  York,  has  Issued  a 
handsome  and  well  illustrated  catalogue  thoroughly  describing 
the  A  n  fuel  economizer.      The  pamphlet  contains  considera- 

ble  e.  mg   data  of   importance,    and     many     hints   may   be 

gotten  from  the  plana  of  arrangements  of  boilers  and  economizers 
shown. 

THE  GRAPHITE  LUBRICATING  COMPANY,  Bound  Brook. 
N.  J.,  has  issued  a  neat  36-page  catalogue  relating  to  its  graphite 
and  bronze  bushings.  It  will  repay  any  one  to  send  for  a  copy  of 
this  pamphlet  and  read  the  testimonials  of  some  of  the  leading 
manufacturers  of  the  country,  Vho  have  become  converted  to 
what  was  even  recently  considered  a  mechanical  heresy — the  use 
of  dry  bearings. 

THE  INDIA  RUBBER  COMB  COMPANY,  9  and  11  Mercer 
.  street.  New  York,  sole  agents  for  the  sale  of  Chicago  electric  wire, 
is  in  receipt  of  a  letter  from  Mr.  W.  L.  Pomeroy,  president  of 
the  Brush  Electric  Illuminating  Company,  of  New  York,  in  which 
he  says:  "We  have  been  u^ing.  since  1889,  rubber  insulated  ca- 
ble manufactured  by  the  Chicago  Electric  Wire  Company,  and  it 
has  given  us  entire  satisfaction  in  every  respect." 

MR.  NATHAN  DURFEE  AND  MR.  T.  W.  SPRAGUE.  who, 
for  three  or  four  years  past,  have  been  connected  with  the  Thom- 
soa-Houston  Motor  Company,  and  later  with  the  power  and  min- 
ing departments  of  the  General  Electric  Company,  moving 
with  the  latter  to  New  York  and  Schenectady,  have  returned  to 
Boston  to  accept  positions  with  the  engineering  firm  of  Westing- 
house,  Cnurch,  Kerr  &  Co.,  with  headquarters  at  620  Atlantic  ave- 
nue. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  reports  a 
larger  demand  for  the  new  iron  armored  interior  conduit,  which 
has  been  brought  out  to  meet  the  requirements  of  a  higher  grade 
of  construction.  Their  first  order  was  given  by  Mr.  C.  W.  Fur- 
becK,  1161  Monadnock  Building,  who  will  use  it  for  the  wiring  of 
the  new  west  side  tunnel.  The  presence  of  a  large  amount  of 
moisture  renders  the  use  of  a  high  insulating  medium  imperative, 
and  this  new  type  of  conduit  meets  all  of  the  exacting  require- 
ments. 

CHARLES  A.  SCHIEREN  &  CO.,  45  Ferrj-  street.  New  York, 
have  recently  received  an  order  for  a  72-inch  three-ply  electric 
belt  from  the  Kearney  Cotton  Mill,  Kearney,  Neb.  They  find 
that  the  idea  of  the  perforations  Is  meeting  with  more  favor  day 
by  day  as  people  find  practical  results  emanating  from  them 
and  the  satisfaction  that  the  perforated  bolts  give.  They  pride 
themselves  on  keeping  up  the  quality  of  their  electric  belting, 
and  Intend  it  shall  be  the  very  best  belting  that  can  possibly  be 
made  under  any  circumstances  for  electrical  machinery. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  East  Ber- 
lin, Conn.,  has  Just  received  an  order  from  the  New 
Jersey  Zinc  and  Iron  Company,  at  Newark,  N.  J.,  for 
the  iron  roofs  on  its  buildings.  The  furnace  -room  will 
be  50  feet  wide  and  400  feet  long,  made  entirely  of  brick  and  iron. 
The  engine  room,  fan  room  and  boiler  room  will  be  fiO  feet  wide  and 
1S7  feet  long,  the  engine  room  covered  with  slate  a-nd  the  fan  room 
and  boiler  room  covered  with  corrugated  Iron.  Also  an  order 
from  the  Philadelphia  Gas  Improvement  Company  for  an  Iron 
roof  fr)r  its  new  coal  sheds. 

THE   BALL  ENGINE  COMPANY,   Erie,   Pa.,   has   recently  re- 

ci|v<'d  orders  for  the  following  engines  for  public  buildings  in 
dllTerent  parts  of  the  country:  Two  100-h.  p.  engines  to  the 
Criminal  Court  liullding,  Chicago;  one  100-h.  p.  engine  to  the 
House  of  Correction.  Chicago;  one  60-h.  p.  engine  to  the  Illinois 
State  Reformatory.  Pontlac.  111.;  one  100-h.  p.  engine  to  the  Indus- 
trial Home  for  the  Blind.  T"  ""  'i  p.  engines  to  the 
State  Asylum  for  Chronic  li.  •.  Pa.;  one  l.TI-h.  p. 
■Miglne  to  the  Willard  State  Hospital.   Wiliard.   N.  Y. 

THE  OHIO  BRASS  COMPANY,  Mansfield.  Ohio,  has  Issued  a 
handsome  catalog\ic  (No.  2)  of  Its  manufactures  of  electric 
street  mil  way  supplies,  consisting  of  construction  material,  line 
devices  and  car  appliances.  Attention  Is  callc<!  to  the  fact  that 
all  of  the  devices  are  thoroughly  tested  for  electrlcAl  and 
mechanical  defrrts  and  approved  by  the  etiglneeerlng  derrr* 
ment  before  being  sent  out.  Althoxigh  the  Ohio  Brass  Comi 
has  not  until  recently  dealt  directly  with  the  electrical  trade  In 
genernl.  It  had  been  manufacturing  construction  material  for  sev- 
eral years  for  one  of  the  largest  supply  houses  In  the  West,  and 
lis  products  are  now  In  use  on  many  of  the  largest  roads  In  the 
country.  The  catalogue  contains  84  pages.  Is  handsomely  il- 
lustrated.  and  should  be  In  the  hands  of  all  dealem  and  users  of 
MtriM't    railway   material. 

IHE   HINE  &   ROBERTSON  COMPANY.   K7  Cortlandl    street. 

■  ork.   Is  having  mv,  *  with   i" 

J.    made    from    a    ;  \     of    li;  ; 

braided  together  In  layers,  and  well  lubricated  during  the  process  of 
braiding.  Each  a.«bestos  braiding  Is  closelycovered  with  a  abralding 
of  fine  metallic  wire,  producing  an  article  which  is  claimed  to  he  a 
m-  ne^.     It  Is  "  1 

for  ;   Is  more  es;  y 

valuable  where  a  hiuh  pressure  of  steam  Is  used,  as  the  most  1  - 
t«na«   heat   has  no  elTect  on  It.      For  some   months  pa«t  It  has 
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been  tested  by  experts  in  one  of  the  most  prominent  depart- 
ments of  the  United  States  government,  as  well  as  in  many  other 
places,  where  pressures  varying  from  125  to  160  pounds  are  used, 
with  most  gratifying  results. 

THE  WHITNEY  ELECTRICAL  INSTRUMENT  COMPANY 
has  given  up  its  Boston  office,  and  its  business  will  hereafter  be 
conducted  at  its  factory  at  Penacook,  N.  H.  A  reorganization 
of  the  company  has  been  effected  as  follows:  Hon.  D.  B.  Varney, 
president;  F.  T.  Dunlap,  vice  president;  D.  H.  Young,  treasurer; 
O.  B.  Green,  secretary;  E.  R.  Whitney,  financial  manager,  all  of 
whom  are  well  known  New  Hampshire  capitalists;  Dr.  A.  H. 
Hoyt,  electrician,  and  Henry  F.  Kellogg,  general  selling  agent. 
Mr.  James  F.  Preston,  its  former  treasurer  and  general  manager, 
still  retains  an  interest  in  the  company,  but  will  take  no  active 
part  in  its  business  conduct,  which  will  be  a  source  of  regret  to 
all  who  have  had  business  dealings  with  him,  as  he  is  the  em- 
bodiment of  courtesy  and  kindliness.  The  present  successful 
condition  of  the  company  is  largely  due  to  his  energy  and  well 
directed  efforts.  The  company  is  to  be  congratulated  that  it  re- 
tains the  services  of  genial  Henry  F.  Kellogg  as  general  selling 
agent,  who  is  popular  with  the  trade  generally  and  possessed  of  • 
exceptional  abilities. 

M.  T.  DAVIDSON,  77  Liberty  street,  New  York,  is  much 
pleased  with  the  praise  received  for  the  working  exhibit  of 
Davidson  pumps  at  the  World's  Fair,  which  aggregated  a  pump- 
ing capacity  of  5,000  h.  p.,  and  received  an  award.  M.  J.  Dodds, 
operating  engineer  of  the  N.  W.  T.  B.  Co.,  in  a  recent  letter  says: 
"For  many  years  I  was  led  to  'believe  that  single  acting  pumps 
were  not  as  reliable  as  boiler  feed  pumps.  I  am  satisfied  now 
that  I  was  wrong.  In  the  World's  Fair  Machinery  Hall  boiler 
house  I  had  two  of  your  make  to  feed  our  boilers  (National  water 
tube  boilers  of  1,500  h.  p.)  from  March,  1893,  to  January,  1894,  and 
I  must  say  I  was  surprised  with  the  regularity  of  feed,  the  water 
often  registering  210  degrees  Fahrenheit.  I  did  not  have  the  least 
trouble,  something  I  cannot  say  for  the  injectors,  which  I  never 
used  except  when  compelled  to  do  so.  For  your  pumps  in  the  fu- 
ture I  shall  always  have  a  good  word,  because  having  seen  all 
the  different  types  of  pumps  in  operation  before,  during  and  afti^r 
the  Exposition,   I  prefer  yours  to  all  of  them." 

THE  PHILLIPS  INSULATED  WIRE  COMPANY,  of  Paw- 
tucket,  R.  I.,  is  now  located  in  its  factory  at  Darlington,  just  on 
the  outskirts  of  Pawtucket,  and  actively  engaged  again  in  the 
manufacture  of  its  well  known  wire  specialties.  Its  new  fac- 
tory is  imposing  and  handsome,  is  built  of  brick  with  granite 
trimmings,  and  is  186  feet  by  50  feet,  with  three  stories  and  a 
basement.  It  is  solidly  built  throughout,  with  a  view  of  enabling 
the  floors  to  bear  the  weight  of  the  heaviest  machinery,  and  its 
large  amount  of  window  space  affords  abundance  of  light  and 
cheerfulness.  It  occupies,  all  told,  36,000  square  feet  of  floor 
space.      Its  power  plant  consists  of  a  100-h.  p.  horizontal  tubular 


boiler,  from  the  Bigelow  Works,  New  Haven,  and  a  60-h.  p.  Green 
engine,  built  by  the  Providence  Steam  Engine  Company.  Am- 
ple space  is  left  In  the  power  house  for  the  addition  of  another 
100-h.  p.  boiler,  should  occasion  arise  for  additional  power.  It 
possesses  also  an  electric  plant  capable  of  generating  power  for  200 
incandescent  lights.  Particular  attention  has  been  given  to  the 
steam  heating  of  the  building,  also  to  the  system  of  sprinkling, 
the  building  being  thoroughly  equipped  with  the  Newton  auto- 
matic fire  extinguisher.  Its  plumbing,  it  is  said,  cannot  be  sur- 
passed in  any  building  erected  for  manufacturing  purposes.  The 
offices  are  in  the  northeast  comer  of  the  building,  and  tastefully 
fitted  up,  and  In  thorough  keeping  with  the  brightness  of  the 
countenances  of  Treasurer  H.  O.  Phillips  and  Secretary  F.  L. 
Smith  over  their  new  homes  and  their  happy  anticipations  for 
a  successful  future.  Considerable  land  is  held  in  reserve  for  the 
growth  of  its  busine.ss.  The  location  of  the  factory  is  on  the 
East  Providence  branch  of  the  New  Haven  road,  near  the  Dar- 
lington station,  and  the  best  of  freight  facilities  is  afforded. 

MR.  W.  L.  FAIRCHILD,  521  Kirk  Building,  Syracuse,  N.  Y., 
has  recently  received  the  appointment  of  electrical  engineer  f or - 
the  city  of  Jamestown,  N.  Y..  which  is  going  to  expend  over  $30,- 
000  in  betterments  on  its  electrical  plant,  and  has  also  been  ap- 
pointed engineer  for  D.  McCarthy  &  Co.,  of  Syracuse,  who  are 
going  to  build  a  block  and  will  install  a  very  large  electric  light 
plant.  Mr:  Fairchild  has  had  experience  in  the  electrical  busi- 
ness for  a  number  of  years,  and  has  recently  started  out  in  this 
branch  on  his  own  account,  with  flattering  prospects  of  success. 

THE  ELECTRICAL  APPLIANCE  COMPANY,  of  Chicago,  is 
one  of  the  firms  that  bear  evidence  of  the  rapid  development  of 
electrical  interests  in  the  West.  Their  headquarters  at  242  Madi- 
son street  are  most  complete  in  arrangements  for  handling  large 
quantities  of  supplies  with  great  facility,  and  their  line  of 
specialties  has  always  been  considered  standard.  Visitors  to 
the  World's  Fair  will  remember  the  exhibit  of  this  house  as  one 
of  the  most  attractive  in  the  Electricity  Building,  where  their 
display  of  "O.  K."  and  "Paranite"  wires  and  cables  was  hand- 
somely set  off  by  an  artistic  illuminated  sign  of  "Packard"  lamps 
flashing  in  various  colors.  During  the  Fair,  and  since,  they 
have  been  very  busy  with  orders,  notwithstanding  the  general 
business  depression,  and  they  are  now  regarded  as  one  of  the 
first  supply  houses  of  the  West. 


gu^m^00  Itcrttce. 


BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  SjTacuse,  N.  T. 
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U.   S.   PATENTS   ISSUED   FEB.   27,   1894. 
(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,  New  York.) 

515,321.  INSULATING  THIMBLE;  I.  A.  Brown,  Toledo,  Ohio. 
Application  filed  April  5,  1893.  An  insulating  thimble  having  its 
closed  end  increased  in  thickness,  reduced  in  size  near  its  open 
end  and  increased  in  thickness  at  or  near  its  open  end. 

515,333.  METHOD  OF  PEROXIDIZING  LEAD;  W.  W.  Griscom, 
Haverford,  Pa.  Application  filed  July  17,  1893.  An  electro- 
lyte comprising  water,  sulphuric  acid  and  nitric  acid,  in  which 
the  ratio  of  sulphuric  to  nitric  is  more  than  three  to  one. 

515,342.  ELECTRIC  ARC  LAMP;  G.  Kirkegaard,  Brooklyn,  N.  Y. 
Application  filed  June  19,  1893.  This  comprises  a  frame  pivoted 
at  or  near  its  upper  end,  and  carrying  a  clockwork  located  below 
the  pivotal  point,  in  combination  with  an  electromagnet  acting 
upon   the  frame  to  swing  on  its  pivot.      (See  illustration.) 

515,366.  ELECTRICAL  RAILWAY  SIGNAL;  H.  V.  Riley  and  C. 
Selden,  Baltimore,  Md.  Application  filed  Oct.  5,  1893.  A  dif- 
ferentially wound  polarized  relay,  so  wound  that  when  the  cir- 
cuit is  closed  through  both  windings  during  the  same  interval  oi" 
time  the  operation  of  the  magnet  will  cause  its  local  points  to 
assume  a  certain  position. 

515,374.  ELECTRICAL  CONTROLLER;  E.  A.  Sperry,  Cleveland, 
Ohio.  Application  filed  Aug.  23,  1893.  In  a  controller,  a  cover 
provided  with  a  slot  for  the  operating  handle,  an  apron  over- 
hanging the  slot,  and  a  handle  protruding  upward  within  the 
slot. 

515,386.  DYNAMO  ELECTRIC  MACHINE.  J.  Wenstrom,  Ore- 
bro,  Sweden.  Application  filed  March  6,  1893.  In  a  dynamo 
electric  machine,  the  combination  of  the  two  poles  with  a  field 
magnet,  of  an  armature  attached  to  one  of  the  poles  and  having 
a  continuous  uninterrupted  surface  adjacent  to  the  air  gap, 
and  a  keeper  of  solid  magnetic  material,  revolving  in  the  air 
gap  between  the  armature  and  the  other  pole. 
515397.      ELECTRIC    GAS    LIGHTER;    J.    O.    Dahlgren,    Boston, 


Mass.      Application   filed   Dec.   30,   1893.      The   combination   of   a 
gas  cock  having  attached  to  it  an  electrode  and  a  spring  pressed 
lever  attached  to  a  projection  on  the  plug  and  carrying  in  one 
end  an  insulated  electrode  and  in  the  other  a  pivoted  pawl. 
515,401.      ELECTRIC    HEATER;   A.    S.    Hatch,    Windsor,    Canada. 
Application   filed   March  27,   1893.      This   comprises   a   face   plate 
having  an  open  base  and  an  apertured  upper  portion,  a  series 
of  open,   rectangular  insulated  frames  arranged  one  above  the 
other    and    out    of    contact,    and    a    heat    developing    conductor 
wound  spirally  around  the  frames. 
515,420.      WIRE  COUPLING;  D.  A.  Byers,  Denver,  Col.      Applica- 
tion filed  March  13,  1893.      A  coupling  composed  of  an  integral 
open  ended  tube  enlarged  intei'iorly  and  a  detachable  plate  cov- 
ering an  opening  leading  to  the  central  chamber. 
515,432.      PRIMARY  BATTERY,  C.  J.  Hubbell,  Boston,  Mass.    Ap- 
plication filed  May  31,  1893.      This  comprises  a  zinc  element  hav- 
ing a  stud  of  metal  projecting  centrally  from  it  and  adapted  to 
extend  downward  into   a  mercury  cup;   with   the  mercury  cup 
connected  electrically  to  one  of  the  binding  posts  of  the  cell. 
515,44S.      FIXING   EI-ECTRIC   CONDUCTING  WIRES  TO   INSU- 
LATORS   SUPPORTING    THE    SAME;     R.     Shomburg,     Berlin. 
Germany.      Application  filed  March  29,  1S93.      An  insulator  car- 
rying a   clamping  device   and   means  for  operating  the  clamp, 
consisting  of  a  bolt  passing  through   the  insulator  and  having 
eccentric  discs  at  its  ends. 
515,465.      ELECTRICAL   GLOW   LAMP;    H.    Cottrell,    Newark,    N. 
J.      Application   filed  March   30,   1893.      An  exhausted  bulb  hav- 
ing a  single  conductor  only,  and  a  single  conductive  coating  in 
electrical    connection   with   such   conductor   through   the   source 
of  current. 
515,467.      ARMATURE  FOR  ELECTRIC  MACHINES:  W.  Fritsche, 
Berlin,    Gei-many.      Application    filed    July    11,    1S93.      This   com- 
prises a  hub,  a  core  built  up  of  a  series  of  interspaced  elements 
arranged  radially  on  the  hub,  and.  conductors  contained  in  the 
spaces   between   the   elements    and   arranged   parallel    with    the 
longitudinal  axis  of  the  core.      (See  illustration.) 
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^J:,,«T;i.  jci:<;i  j.ATOJi  ron  CUXTINTJOUS  CURRENT  ARC 
LIGHT  CIICCI  ITH;  Ij  mt'.';'irn,  Ii«jHloii.  .Ma«"  Application  flU-d 
May   14,   \M2.      Thla  --  an  elect!  rlc  device  corre- 

MpondlnK  to  wave  vai...-. jf  current,  n..  -  -   -ing  to  stable  th«- 

maln  or  K^nerated  current,  combined  with  a  uecond  device  re- 
upoiidliiK  «l"wly   to  v.i  '  •  v  of  current  and 

acllnjj  to  K-Kulale  th<  t. 

5ir,,4"8.  KOND  KOK  liLtCTliliJ  KAILWAVS,  J.  Meyer.  New 
York,  N.  y.  Application  filed  Oct.  21,  1W3.  The  combination 
with  the  end  rallH  of  metallic  platen  located  below  the  rails  and 
provided  with  downwardly  extendhiK  lugB  and  bonds  connecting 
the   lugs. 

SIMM.      KOCKKT  1  MPS;  I..  Slim.  New 

York,  N.  Y.      Api  A  socket  contain- 

ing a  shaft  with  a  ratchet  wheel  and  carrying  a  spring  actuated 
pawl  lever,  to  which  a  cord  Is  connected,  and  a  check  pawl  en- 
Kagliig    the    ratch»-t    wheel. 

sil6.4H5.       LAMP    SOCKET;    L.    Stim.    New    York.    N.    Y.       Applica- 


NO.    51.'i,.'H2.— ARC    LAMP. 

Hon  nied  Nov.  18,  IX'JtJ.  The  combination  with  a  disc  of  iw.. 
»M-r<-WH  on  th<'  upiMM-  ^iurfiiee  r»f  the  Hume,  a  cyllndrliul  notk-  I 
provided  with  a  botl  )m  flange  and  two  opposite  nutclieH  and 
two  uppoalte  hooks  on  the  flange,  the  hoolcs  being  adapted  to 
pajM  under  the  h<-adh  <>f  the  screws. 

61f..4Wt.  KLKCTItlC  MuTuK;  C.  Dorlot,  Philadelphia,  Pa.  Ap- 
pllcallon  Illfd  Mur<li  11,  IMO.  The  .umbinallun  with  the  motur 
frame  having  a  bani-  jmrtlon  projecting  at  on.-  Hld<'  of  h.-n 
guide  pulh'ys  inounte<l  on  the  projecting  portion. 

516.602.  HKCONDARY  JtATTKRY;  L.  R.  Rowley,  Ashland,  Wis. 
Application  filed  Feb.  7,  1X93.  A  secordary  battery  electrode, 
coiinlMtInK  of  thi<  I'onibhuillon  of  a  si.-rlcs  of  tubes,  horlzontailN' 
disposed,  and  iwii  uprlgh'.s,  by  which  the  tubes  are  supported. 
a  HpRco  tM'InK  l«ft  between  the  adjacent  tubes  for  the  circulation 
of   the  electrolyte. 

616,60.1.  AfXlLlAUY  I'lRE  ALARM  TELEC.RAPU  SYSTEM; 
J.  Sachs,  N.-w  York.  N.  Y.  Ai.pHcatlon  llb-d  Keb.  15,  is;»:{.  This 
comprises  a  box  liavinK  signal  sending  devices,  a  signal  b<ix  hav- 
ing similar  devices,  and  main  and  auxiliary  circuits,  both  of 
which  enter  both  of  the  boxrs.      (Si-e  Illustration.) 

.'•16.631.  SWlTi'll  ANO  CIRcriT  KOK  TELEPHONE  EX- 
t'MANOIOS;  J.  J.  nCoiuKll,  t'l)lcaK<>.  HI.  Ap|>llcatlon  filed  April 
17,  lHit3.  The  coinblnatlcin  with  a  plug  cord  of  a  switch  or  key 
having  a  part  extending  Into  pt^sitlon  to  be  shifted  by  the  cord 
as  the  latter  Is  moved. 

616.672.  t'oNDlIT  ELEfTRU'  RAILWAY;  J.  A.  Cassidy  and 
W.  A.  Hutlfr.  .Ni'W  York.  N.  Y.  Application  flbd  Aug.  24,  isv»2. 
In  combination  with  a  car,  an  electric  contact  bar.  pendulum 
c<mtnct  levom  arranged  within  a  c<mdult  and  mounted  In  pro- 
ti'Ctlve  bo\  '     iilsm   r-onnectlng   th<>   bar  to  thf 

car  and  f<>i  tc  th.-  bar. 

515,6.S9.  Sl(}.NAl.l.N<;  .MI'AUA  ns;  O.  1>  and  M.  A.  Kleln- 
steulier,  Mllwniik.e.  Wl.-*.  Application  filed  April  8,  189.1.  A 
steam  whistle  having  controlling  valve  adapted  to  be  operated  by 
a  lever  an  i  whrn  i<'l>         '  '      an  electric  current. 

616.fiOfi.      INi  \T  LAMP  T;  R.  C.   Nourse,  S.iuth 

KrnmliiKhani.  M:iHf«.  Application  lil.-d  May  .11.  1S93,  The  com- 
bination of  a  head  and  base  of  Insulating  material,  a  metallic 
shank  connecting  the  sanip,  a  contact  plate  afWxed  to  the  base, 
a  contact  spring  afTlxed  nt  one  end  to  the  head,  and  a  rotary 
key  rod  in  the  lund  and  provlclod  at  one  enci  with  a  .'nm  formed 
to  depress  the  spring  Into  contact  with  th' 
In  one  position  ami  to  permit  the  spring  «•• 
plate  when  In  another  position. 

616.fil3.      CPRRENT   COLLECTOR    FOR    DYNAMOS; 
erts.    Addison.    Pa.       Ap|>llcatlon    filed    Aug.    21.    1S91 

blnatloii    with    the    i •     of    a 

envlless  belts  of  condvi  i  adjufi 

supporting   the  same. 
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515.«3S.  ELECTRIC  ALARM  SYSTEM  FOR  RAILWAY  CROSS- 
INGS; A.  J.  Wilson,  Port  Chester,  N.  Y.  Application  filed  April 
25,  1893.  The  combination  of  three  independent  track  sections  in 
line,  a  magnet  for  each  section,  the  middle  section  magnet  being 
Incapable    of    operating    when    both    end    section    magnets    are 


NO.    .'il5,467 ARMATTTRK    FOR    ELECTRIC    MACHINES. 

operated,  a  signal  eiiiuil  in  ihe  operative  condition  when  tlie 
middle  section  magnet  is  not  o|.,-rat«-d  and  an  end  section  mag- 
net Is  operated. 
615,648.  AUTOMATIC  .^LECTHIC  RAILWAY  SYSTEM;  C.  1". 
Breese,  New  Y'ork.  N.  Y.  Application  tiled  March  22,  IKlt:;.  The 
combination  of  two  track  sections,  two  independent  magnets  and 
a  relaj-  magnet  for  oach  independent  magnet  in  a  compound 
circuit,  one  branch  of  which  is  controlled  by  the  relay  magnet 
itself  and  an  lndep«'iident  maprnet  Jointly,  another  branch  of 
which  Is  controlled  by  the  other  lelay  magnet,  and  a  third 
branch  of  which  Is  controlled  by  the  two  independent  magnets 
Jointly. 

51.'i,6.'-|2.  APPARATUS  FOR  P:LECTRICALLY  HEATING  OR 
WORKING  METALS;  C.  L.  Collin,  Detroit.  Mich.  Application 
liled  Feb.  9,  1.S93.  This  comprises  electrodes  for  the  passage  of 
current  and  an  arc  distributor  with  mechanism  for  changing 
its  relation  to  the  electrode  during  work. 

.■.ir,.6.'-.4.      ELECTRIC    RAILWAY;    B.    F.    Comstock,    Decatur.    Ill 
.\p|illcatlon    filed    April    13,    1893.      The   combination   of   a    trolle> 
arm  provl<led  with  a  yielding  rod.  of  a  plate  having  pointed  ends 
and  provided  with  rollers  having  wheels  or  flanges  at  their  ends. 

nlii.ess.  SIGNALING  APPARATUS:  J.  W.  English,  New  York. 
N.  Y.  Application  fil'd  Oct.  26,  1N93.  This  comprises  a  plural- 
ity of  targets  arrang.Ml  in  series,  each  target  comprising  a  com- 
mon staff  and  oppositely  jirojectlng  signal  flags  at  opposite  ends 
of  the  stafT.  a  motor  for  each  target  geared  to  swing  the  same, 
and  a  containing  case  for  the  mtK-hanlsm,  the  case  having  a 
single  slight  aperture  before  which  the  targets  appear. 

616,693.  ELE<^TRIC  HEATER;  S.  E.  Nutting.  Chicago,  III.  Ap- 
plication tiled  April  27.  lS9n.  This  comprises  el.H.-trlc  wires  pro- 
vided with  terminals  emb»«lded  in  a  non-conducting  cement  and 
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NO.  515.602.— SECONDARY   BATTERY. 

iH'tween   two  layers  of  a   flexible  non-conducting  material. 

SIB. 709.      TELEGRAPHIC  INSTRl'CTOR;  T.  J.  Houck  and  H     M 
Rrownlng.  Baltimore.  Md.      Ai     '  n  filed  Sept.  21.  1893.      The 

combination    of    a    pivoted    op  lever,    signal    wheel,    c»in- 

tact  finger  to  make  and  break  «.<-iitact  when  the  signal  wheel 
is  turne<l.  a  spring  adapted  when  wound  to  turn  the  signal 
wheel,  n  lever  connecting  with  a  rock  shaft,  and  means  for  reg- 
ulating the  speed  of  the  signal  wheel. 

616.718.      INSULATED    PIPE    COUPLING;    G.    Peeples.    Phlladel- 
1  '  ^  '.  1S93.      This  comprises  an  up- 

I  K.   a  ring  adapted  thereto,   and 

insulating  material  between  the  meeting  faces  of  the  rings. 
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CHANGES    IN    OUR   DIGEST. 

The  nuniljcr  of  articles  which  a  complete  record  of  cur- 
rent foreign  electrical  literature  must  notice  has  become  so 
great  that  some  of  the  abstracts  in  the  Digest  often  become 
quite  short  in  consequence;  much  interesting  and  useful  in- 
formation in  these  abstracts  is  thereby  crowded  out,  making 
the  record  more  like  a  mere  index,  which  would  be  of  much 
less  value  than  a  true  digest.  In  order  to  be  able  to  devote 
more  space  to  these  abstracts,  certain  references  will  hereafter 
be  omitted,  as  explained  in  a  note  in  this  issue,  and  we  trust 
that  the  readers  of  the  Digest  will  agree  with  us  that  the  use- 
fulness of  this  department  will  be  increased  by  making  these 
unimportant  omissions. 


LICENSEES     OF   PATENTS. 

The  recent  memorandum  handed  down  by  Judge  La- 
combe  defines  the  right  of  users  in  licensed  territor}-  in  re- 
gard to  a  patented  article  bought  from  other  than  the  li- 
censee of  such  territory.  In  the  present  instance  the  Im- 
perial Hotel,  which  had  been  enjoined  from  using  other 
than  Edison  lamps,  purchased  such  lamps  from  dealers  out- 
side of  New  York,  and  the  Judge  decided  that  in  view  of 
the  defendant's  claim  of  ignorance  of  the  restrictions  under 
which  the  sellers  were  not  to  dispose  of  lamps  in  licensed  ter- 
ritory, the  motion  for  punishment  for  contempt  of  court  was 
denied.  The  memorandum  quotes  the  proposition  that 
once  lawfully  made  and  sold,  there  is  no  restriction  on  the 
use  of  a  patented  article  in  favor  of  the  patentee  or  his  li- 
censees, and  points  out  that  a  patentee  who  wishes  to  divide 
his  rights  territorially  is  dependent  upon  the  good  faith  of 
those  to  whom  he  sells.  He  may  protect  himself  either  b} 
selHng  his  lamps  only  to  persons  on  whose  honest}'  and 
responsibility  he  can  rely,  or  require  from  them  sufficient 
security  for  damages  through  failure  to  keep  faith,  and  can- 
not charge  the  purchaser  with  knowledge  of  agreements 
made  with  those  from  whom  he  buys  lamps.  The  efTect  of 
this  decision  would  seem  to  be  likely  to  curtail  still  more 
the  dearly  bought  privileges  of  the  Edison  licensees. 


JUDGE   RICKS'   OPINION. 

The  opinion  of  Judge  Ricks  in  the  case  of  the  Universal 
Electric  Company  contains  two  points  of  great  interest. 
In  the  first  place,  it  narrows  the  opinion  in  the  Buckeye  case 
to  the  point  that  the  Buckeye  company  had  obtained  vested 
rights  by  investments  made  when  it  was  generally  thought, 
and  with  good  reason,  that  the  Edison  patent  was  invalid; 
that  its  grounds  were  further  strengthened  by  knowledge  of 
the  endorsement  of  the  Edison  attorneys  on  the  Edison 
lamp  patent,  limiting  its  life  to  Xovember,  1893.  ^^^  by 
acquiescence  in  its  sale  and  manufacture  of  lamps  even  after 
Judge  \\'allacc"s  decision.  All  of  this  placed  it  in  the  hght 
of  a  company  that  had  made  investments  in  good  faith  and 
conseqaently  one  that  could  not  be  made  to  suffer  by  the 
subsequent  revocation  of  an  act  upon  which  it  with  reason 
had  relied.  The  otlier  point  is  in  the  concluding  portion  of 
the  opinion,  where  the  judge  refers  to  two  contentions  of 
the  plaintiff  which,  he  apparently  goes  out  of  his  \vay  to  re- 
mark, "  might  be  of  very  great  importance  in  connection 
with  the  case  if  presented  in  a  different  phase."  These  are, 
that  the  endorsement  of  December,  1883,  was  entirely  void 
for  want  of  jurisdiction  of  the  Patent  Commissioner,  and 
the  record,  not  one  of  which  the  public  were  obliged  to  take 
notice;  and  that  it  was  not  binding  on  the  complainant,  for 
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the  reason  that  its  liceni>e  anurdatcd  the  en(ior!>cment,  and 
therefore  could  not  be  affected  by  proceedings  in  the  Patent 
Office  of  which  the  Ucensees  had  no  notice. 


THE  PKACTICAL  PROPERTIES  OF  POLYPHASED  APPARATUS. 

In  this  issue  we  give  the  concluding  portion  of  Dr.  iJeUs 
Institute  paper  on  polypha^ed  apparatus,  which  is  undoubt- 
edly the  nioht  important  contribution  on  the  practical  side 
of  the  subject  that  lias  yet  been  made.  in  the  present 
section  the  questions  of  irequency  are  discussed  from  vari- 
ous standpoints,  and  while  it  will  be  seen  that  special  consid- 
erations largely  enter  in  the  choice  of  the  number  of  fre- 
quencies, )ei  there  seems  to  be  little  reason  for  going  above 
do,  and  to  go  below  30  is  proiiouncLd  a  wanton  Uisngard  for 
the  most  cliaractenstic  advantages  of  the  alternating  sys- 
tem. The  remarks  on  static  capacity  are  timely,  as  this  sub- 
ject and  the  effects  of  resonance  do  not  seem  to  have  re- 
ceived the  attention  their  practical  importance  warrants.  As 
to  the  saving  of  copper  wilii  different  alternating  systems, 
that  depends  upon  the  basis  of  comparison,  li  the  effective 
E.  M.  1'".  is  taken,  then  the  results  of  the  author  are  ap- 
proximately correct,  the  saving  in  the  interlinked  two  and 
three  phased  systems  over  the  simple  alternating  system  be- 
mg  2J.I  and  25  per  cent,  respectively.  If,  however,  we  con- 
sider the  stress  on  the  insulation,  which  would  appear  to  be 
the  only  true  criterion,  then,  while  the  saving  of  the  inter- 
linked, three-phased  system  would  remain  25  per  cent,  the 
two-phased  system,  with  three  ecjual  wires,  would  require  50 
per  cent,  more  copper  than  the  simple  alternating  system,  or 
457  P^T  cent  more  with  the  same  density  of  current  in  all 
three  of  the  wires,  one  being  1.4  times  larger  than  either  oi 
the  others.  The  author  calls  attentiun  to  the  absurdity  of  com- 
paring the  copper  efficiency  of  direct  and  altenialing  currents 
not  only  because  tliey  are  not  competitiors  in  practice,  but 
also  on  account  of  the  unknown  but  probably  considerable 
weight  of  the  electrolysis  factor  in  the  fonner  case. 


AN  IMPORTANT     PATENT   CASE. 

The  celebrated  Bate  refrigerator  case  has  at  last  been 
argue<l  before  a  court  of  final  jurisdiction  and  the  decision 
will  be  awaited  with  much  interest  in  electrical  circles. 
.SliouM  the  court  conclude  to  reverse  former  decisiont;  and  dc- 
lide  that  the  language  of  the  Uevised  Statutes  shall  be  in- 
ttrpreted  not  aicnrding  to  their  meaning,  but  according  to 
the  suppose*!  intent  of  the  framers  of  the  original  law,  a  new 
field  of  litigation  will  be  opened  up  that  seems  to  he  bound- 
I<  -^  in  extent  ,\s  to  the  ca.se  at  issue,  among  the  important 
rittets  «»f  a  revers;»l  will  l>e  to  prolong  the  life  of  the  Edison 
lamp  patent  to  1897,  extend  the  life  of  the  Edison  carbon 
telephone  patent,  and  similarly  affect  important  patents  in 
every  branch  of  the  electrical  industries.  Among  other 
questions  dealt  with  in  the  argmnents  is  the  intent  of  our 
patent  polity  as  regards  the  public  and  inventors.  Mr. 
IVckham  in  his  argtunent  held  that  patent  legislation  is  not 
class  legislation,  not  primarily  for  the  benefit  of  the  inventor, 
but  for  the  benefit  of  the  public,  and  the  Constitution  and 
-•"Supreme  Court  .ire  qtiotefl  as  authorities.  A  patent,  it  is 
stated,  is  given,  not  to  rcwani  merit  or  as  a  Imunty.  but  as  a 
compcn.'iation  to  secure  a  public  benefit  upon  just  terms, 
which  shall  recognize  and  protect  the  inventors  property 
in  his  invention  by  giving  him  a  monopoly  therein  in  return 
lor  its  (liscloMirc.  but  shall  also  protect  the  public  against 
exorbitant  <lemands  by  limiting  that  monopoK  to  a  fixed 
and  unifonn  tcnn.  that  is  deemed  adequate  to  funii«ih  a 
pmper  compensation.  It  is  argued  that  there  is  no  in- 
jtistice  to  a  patentee  in  restricting  the  life  of  his  American 
motiopolv.  which  is  the  only  (Mic  th.it  can  be  reachc<l.  when 
he  is  at  the  same  time  enjoying  further  compensation  from 
other  countries.  It  is  also  held  that  if  the  constniction  asked 
for  is  granted  three  objects  which  the  law  now  subsen-es 
will  be  defeated:     First,  to  cause  an  invention  patented  here 


and  abroad  to  be  ircc  to  liic  pubhc  here  aa  soon  as  it  is  free 
abroad;  second,  to  promote  the  earner  introduction  of  the 
patented  invennon  in  this  country;  third,  to  secure  some 
allowance  to  the  American  public  on  account  of  the  further 
monopoly  enjoyed  in  foreign  countries,  it  is  also  claimed 
iliat  tne  cnange  would  delay  the  issue  of  the  American  patent 
until  after  all  of  tlie  foreign  patents  were  secured,  and 
thus  plamly  nullify  the  spint  01  our  patent  laws.  Un  Uic 
other  nana,  the  counsel  for  the  appellants  claim  Uiat  tlie  con- 
struction tliey  ask  for  is  in  conformity  with  reason  and 
justice.  That  an  applicant  for  an  Amencaii  patent  who  has 
satished  every  requirement  of  diligence  and  promptitude  in 
making  his  application,  and  tlius  entitled  himseii  to  a  patent 
for  his  invention  lor  the  fuU  term  of  seventeen  years,  should, 
be  subjected,  in  consequence  of  something  tliereaiter  hap- 
pening over  which  he  has  no  control,  to  the  penalty  of  liav- 
nig  his  patent  abridged  for  a  period,it  may  be,  01  many  years, 
and  even,  as  possible,  of  losing  it  altogether,  is  they  main- 
lain,  repugnant  to  every  sentiment  of  justice.  This  view  is 
elaborated  throughout  the  argument  and  seems  to  have  been 
met  with  difficulty  by  the  other  side,  who  apparently  rely 
more  upon  the  previous  decisions  sustaining  tlieir  point  and 
upon  their  contention  against  going  beliind  a  statute  to 
change  the  plain  meaning  of  its  words. 


GEttMAN    SERIOUSNESS. 

Under  the  heading  "Another  Startling  Discovery"'  in  our 
issue  of  Feb.  3  we  published  a  little  amusing  hller  from  .* 
German  paper  not  thinking  for  a  moment  that  any  one 
would  believe  we  meant  senously  that  it  was  what  tiie  title 
claimed,  or  that  there  was  a  shadow  of  truth  in  the  statement. 
We  thought  that  the  language  we  used  would  suthce  to  show 
our  opinion  of  the  absurd  claims,  and  we  are  therefore 
greatly  surpris.  J,  a!ic!  a  little  discouraged,  to  find  that  a  lead- 
ing German  contemporary — we  have  too  much  respect  for 
it  to  mention  its  name  here — credits  us  with  really  believing 
this  absurdity.  For  the  benefit  oi  its  editor  and  other  Ger- 
mans who  may  have  had  the  same  unfortunate  impnsM  .•. 
we  state  here  in  plain  terms — and  we  mean  it  seriously  this 
time — that  our  knowledge  of  electricity  leads  us  to  believe 
that  that  inventor  is  mistaken — to  put  it  mildly.  It  appears 
that  this  clipping  has,  like  most  oi  its  kind,  gone  the  round> 
of  the  press,  and  as  it  was  published  also  in  this  German 
journal,  its  editor  asks  us  to  kindly  state  the  name  of  the 
"German  journal  whose  title  leads  one  to  believe  tliat  it  is  a 
scientific  pai)er" — evidently  believing  that  we  meant  his 
journal.  We  regret  not  being  able  to  give  the  source,  but 
are  pleased  to  assure  him  that  it  was  not  his  journal,  which 
we  esteem  very  highly,  even  though  its  editor  failed  to  grasp 
our  attempt  at  ridiculing.  It  reminds  us  of  a  saying  that 
■'(  iermans  must  club  together  to  understand  a  joke." 
.\ckn«»wledging  our  iiumiliation.  we  promise  to  try  to  do 
better,  and  hereafter  when  we  are  not  serious  we  will  adopt 
the  English  plan  and  explain  in  parentheses  exactly  where 
the  point  of  the  joke  lies,  what  the  joke  really  is,  and  what 
it  would  have  been  if  there  had  been  no  intention  of  bcinj: 
.««arc."istic.  etc. — at  least  when  it  is  inteniled  for  our  German 
friends.  We  admit  that  this  is  a  safe  rule  even  though 
Americans  would  rather  not  try  and  say  anything  amusing 
if  they  have  to  do  it  in  that  extremely  thorough  way. 


Honesty  the  Best    Policy.  '  ~ 

It  is  the  policy  of  some  I'.nglish  journals  to  give  little  or 
no  credit  to  America  for  what  it  has  dr>ne.  even  though  the 
e<litors  must  sometimes  think  the  contrar)- — if  they  are  rea- 
sonable and  if  they  read  anything  outside  of  their  owti  paper. 
It  is  therefore  vcr>-  refreshing  to  find  the  following  in  such  a 
high-class  joumai  as  "Industries  and  Iron."  In  referring 
to  the  Niagara  Falls  plant  it  says:  "  America  is  the  raising 
ground  for  able,  fearless  and  persevering  practical  men  suit- 
able for  dealing  with  such  problems  as  these." 
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A.   E.    Kennelly. 


Among  the  electricians  of  the  younger  generation  there 
are  very  lew  to  whom  it  has  been  granted  to  have  given  to 
the  world  so  much  that  is  of  permanent  value  as  has  Mr. 
Kennelly.  His  investigations  have  included  many  branches 
of  electricity,  and  in  each  one  his  work  now  forms  an  in- 
tegral and  important  part  of  the  structure  of  the  science.  The 
Kennelly  law  of  copper  exposure  resistance  has  rendered  the 
localization  of  faults  on  cables,  in  most  cases,  a  compara- 
tively simple  matter.  The  Kennelly  law  connecting  ferric 
reluctivity  with  intensity  of  magnetizing  force  is  destined  to 
be  of  the  greatest  importance  when  it  becomes  necessary,  as 
it  soon  will,  to  take  into  account  more  precisely  the  sec- 
ondary effects  of  iron  in  alternating  current  circuits.  His 
results  on  the  heating  of  conductors  in  air,  in  conduits,  un- 
derground and  submerged  in  water,  have  become  classical, 
and  form  the  basis  of  nearly  all  the  tables  now  in  use.  The 
introduction,  due  to  him,  of  complex  quantities  into  alternate 
current  equations  is  a  mathematical  advance  of  the  first 
order,  of  what  importance  may  be  seen  from  Mr.  Steinmetz's 
paper  on  the  subject,  and  from  Mr.  Kennelly's  further  appli- 
cation of  it,  in  conjunction  with  hyperbolic  functions,  to  the 
solution  of  the  very  complicated  phenomena  of  flow  in  cir- 
cuits having  leakage,  capacity  and  self-induction,  in  addi- 
tion to  resistance.  By  a  recent  application  of  the  latter 
methods  he  has  raised  telephony  from  an  empirical  to  an 
exact  science. 

Mr.  Kennelly  was  born  in  Bombay,  Dec.  17,  1861.  It  is 
from  his  father,  at  that  time  commander  of  a  frigate  in  the 
East  India  Navy,  that  Mr.  Kennelly  has  inherited  in  large 
part  his  well-known  mathematical  ability.  He  left  India  at 
an  early  age  for  the  purpose  of  receiving  an  education  in 
Europe,  and  finally  entered  the  University  College  School, 
London. 

While  at  this  institution,  in  1875,  his  attention  was  turned 
to  electricity  by  a  lecture  of  Mr.  Latimer  Clark  on  teleg- 
raphy, and  on  leaving  University  College  School,  irf  1876, 
he  became  assistant  secretary  at  the  office  and  Ronalds 
Library  of  the  Institute  of  Electrical  Engineers  (then  the 
Society  of  Telegraph  Engineers). 

As  a  result  of  his  studies  at  the  Ronalds  Library,  he  was 
enabled  to  enter  the  service"  of  the  Eastern  Telegraph  Com- 
pany in  1877,  and  from  thence  onward  promotion  was 
rapid.  In  1880  he  became  assistant  electrician  on  board  the 
steamship  John  Pender,  and  in  1881  became  chief  electrician 
on  board  the  same  vessel.  Later  he  served  in  the  same  ca- 
pacity on  several  other  vessels  in  the  company's  service,  and 
was  employed  in  work  over  all  parts  of  the  Eastern  Tele- 
graph Company's  submarine  cable  system. 

It  was  during  this  period  that  he  discovered  the  law  of 
fault  resistance  known  by  his  name,  and  which  is  now  so 
much  employed  in  cable  testing,  and  in  1887  he  pub- 
lished a  paper  on  the  subject  which  received  the  "  Society's 
premium  "  for  that  year. 

Other  methods  originated  by  Mr.  Kennelly  about  the  same 
time  were  the  method  of  fault  localization  (a  combination  of 
Clark's  method  with  the  Wheatstone  bridge),  given  in  Jamie- 
son's  pocket  book,  pages  167-168,  and.  in  conjunction  with 
Mr.  James  Anderson,  of  what  is  known  as  the  "  earth-over- 
lap "  test. 

In  1888,  while  senior  electrician  afloat  of  the  Eastern  Tele- 
graph Company,  he  resigned  his  position  to  accept  that  of 
electrician  to  Mr.  Edison,  then  just  commencing  work  in  his 
nevv-  laboratory  at  Orange,  and  was  shortly  afterward  ap- 
oointed  consulting  electrician  to  the  Edison  General  Electric 
Company  and  later  to  the  General  Electric  Company.  He 
has  recently  left  Mr.  Edison's  laborator\'  to  enter  upon  elec- 
trial  engineerin'T  work  in  Philadelphia  with  Prof.  Houston, 
under  the  firm  name  of  Houston  8z  Kennelly. 

Mr.  Kennelly  is  a  vice  president  of  the  American  Institute 


of  Electrical  Engineers,  and  chairman  of  the  committee  on 
units  and  standards  of  the  same  body.  He  is  also  a  member 
of  the  New  York  Mathematical  Society,  of  the  Astronomical 
Society  of  the  Pacific,  an  associate  member  of  the  Institute 
of  Electrical  Engineers  of  London,  and  a  fellow  of  the  Royal 
Astronomical  Society. 

Mr.  Kennelly's  work,  as  the  readers  of  the  technical 
journals  are  aware,  has  covered  a  wide  field.  Owing  to  his 
connection  with  the  Edison  company,  necessarily  but  a 
small  portion  of  his  work  in  electrical  engineering  has  been 
published.  Through  the  courtesy  of  that  company,  how- 
ev -^r,  his  experiments  on  the  heating  of  electrical  conductors 
have  been  given  to  us.  The  first  of  the  papers  on  this  sub- 
ject was  read  before  the  Association  of  the  Edison  Illuminat- 
ing Companies  in  1889,  ^^^  upon  the  results  contained  in  it, 
as  mentioned  above,  almost  all  the  tables  at  present  in  use 
have  been  based.  The  treatment  of  the  subject  was  com- 
pleted last  year  by  a  second  one'  on  the  carrying  capacit}- 


A.  E.   KENNELLY. 

of  cables  underground  and  submerged  in  water,  and   this 
latter  paper  bids  fair  to  be  as  valuable  as  the  former. 

Mr.  Kennelly's  discovery  of  the  law  of  resistance  of  an  ex- 
posure of  a  conductor  to  salt  water  and  his  other  work  on 
the  localization  of  faults  have  already  been  referred  to.  They 
are  generally  considered  to  be  among  the  most  important 
contributions  to  that  subject. 

For  the  reason  given  most  of  his  published  work  has  been 
in  a  purely  scientific  line.  A  considerable  number  of  labora- 
tory methods  are  due  to  him,  among  others  a  method  of 
measuring  mutual  induction,  which  appeared  in  The  Elec- 
trical World  Oct.  5,  1889;  a  magnetic  bridge,  described  in 
the  same  paper,'  and  which  is  probably  the  most  convenient 
and  accurate  way  at  present  known  of  rapidly  making  per- 
meability tests;  a  method  of  measuring  the  temperature  co- 
efficient of  copper,' ■  which  formed  the  subject  of  a  paper 
read  (in  conjunction  with  Prof.  Reginald  A.  Fessenden)  at 
the  Electrical  Congress  at  Chicago,  and  a  number  of  other 

'The-  Electrical  World.  Sept.  2,  1893. 
'The  Electrical  World.  Sept.  9.  1893. 
'The  Electrical  World,  Oct.  7.  1893. 
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methods  which  have  from  time  to  time  been  published  in  the 
electrical  papers. 

Among  the  more  important  instruments  designed  by  him 
may  be  mentioned  the  differential  dynamometer  wattmeter,  an 
instrument  by  which,  the  primary  of  a  transformer  ueing 
suitably  connected  to  one  set  of  coils,  and  the  secondary  lo 
the  other  set,  the  losses  in  the  transformer  at  any  load  iuay 
be  read  directly  fn^m  the  instrument ;  a  static  voltmeter  now 
in  use  in  street  railway  stations,  and  which  overcomes  the 
difBciiltics  met  with  in  <nher  fcmns  of  the  instrument;  and  the 
ammeter  bearing  his  name,  which  are  made  by  the  Edison 
Manufacturing  Company. 

Among  the  papers  dealing  with  theoretical  subjects  is  that 
on  "  Reluctance,"  read  before  the  American  Institute  of  Elec- 
trical luigineers  (October,  1891),  in  which  the  law  connect- 
ing ferric  reluctivity  with  intensity  of  magnetizing  force  was 
first  stated.  In  passing,  it  may  be  pointed  out  that  the  state- 
ment made  by  some  authorities  (e.  g.,  Prof.  S.  P.  Thoiupson, 
"  Dynamfj  Machiner),"  page  169)  that  this  law  may  be  de- 
rived from  the  hyperboHc  formulae  of  Stoletow  and  other 
experimenters,  is  incorrect.  There  is  no  connecti(jn  be- 
tween them,  as  they  do  not  deal  with  the  same  phvsical  quan- 
tities. The  formulae  referred  to  give  relations  between  the 
reciprocal  of  the  total  permeability  and  oK",  and  are  appro.xi- 
matoly  accurate  for  low  magnetizations  only.  The  formula 
given  in  the  i>aper  on  "  Reluctance  "  is  concerned  with  a  re- 
laticHi  between  the  reciprocal  of  the  ferric  permeability  and 
9C,  and  experimental  evidence  shows  that  it  holds  up  to  the 
highest  point  to  which  saturation  has  been  carried.  The 
intr<)<Iucti(jn  of  the  ideas  of  ferric  permeability,  ferric  re- 
luctivity, etc.,  form  an  important  advance  in  tiie  theory  of 
magnetism. 

Other  papers  read  before  the  Institute  arc  those  on  "  In- 
ductance and  Its  Proposed  Unit,  the  Henr)- "  (December, 
i8(/)),  and  on  "Impedance"  (April,  1893).  It  was  in  this 
latter  paper  that  the  use  of  complex  (juantities  in  alternating 
equations  was  first  proposed,  a  suggestion  which  has  given 
to  us  a  method  of  dealing  with  such  equations  nnich  more 
powerful  and  simple  than  we  possessed  before. 

Other  recent  j)apers  give  for  the  first  time  the  mcthofis  of 
calculating  the  <lrop  on  long  lines  carrying  high  potentials 
and  an  application  of  the  same  method  to  the  problems  of 
telephony.'  which  enables  us  to  calculate  very  approximately 
what  the  efficiency  and  behavior  of  any  given  line  will  be. 

One  of  the  most  striking  features  of  .Mr.  Kemielly's  i)apers 
is  their  admirable  clearness.  If  true  art,  as  a  well-known 
painter  has  .said,  is  shown  in  the  absence  of  the  appearance 
of  effort,  then  his  paj>ers  may  lay  claim  to  being  truly  artistic 
productions.  In  the  latter  pa|)ers  mentioned,  for  instance, 
so  .simply  and  lucidly  is  the  subject  dealt  with,  that  not  every 
one  would  suspect  that  the  formulae  empl<»ved  were  reallv 
a  transformation  of  .some  of  Oliver  Heavisi<le's  most  un- 
manageable e«|uations  into  a  form  in  which  they  can  be  used 
by  every  electrical  engimvr  to  work  ont  the  most  compli- 
cated problem  of  .iltern.ite  current  circuit.s. 

Mr.  Kennelly  is  the  author  of  two  Ixioks.  (  >ne,  "  Prac- 
tical Notes  for  Electrical  .'^ttidcnt.s."  written  in  conjunction 
with  Mr.  Wilkinson,  and  a  later  one.  "The  Theoretical  Ele- 
ments of  Ehvtro-DYnamic  .Machinery."  in  which  the  subject 
is  dealt  \Vith.  in  a  great  many  cases,  from  an  entirely  new 
stand|M»int.  so  that  one  turns  the  l.nst  page  with  the  realiza- 
tion of  the  fact  that  his  views  have  been  greatly  broadened, 
and  that  what  one  had  supposctl  to  l>e  a  more  or  less  com- 
plete conception  of  the  subject,  was  in  reality  but  an  incom- 
plete and  one  sided  view. 

Mr.  Krnnrllv'i  work  as  the  chairman  of  the  committee 
^^  ""'^'-  Is  is  well  known,  as  also  his  work  as 

Tho  Kl.M-trlr.ll  World.  CK-t.  27.  18M. 
•Tlip  Electrical  World.  April  22.  IMS. 
The  KJootrlcal   World.  Jan.  «.  IRM. 
Tho  Klectrlcnl  World.  Fpb.  17.  ISSK. 


a  member,  in  conjunction  with  Mr.  Carl  Hering  and  Prof. 
Anthony,  on  the  Institute  programme  for  the  Chicago  Con- 
gress. One  result  of  his  labors  in  the  latter  connection  was 
tile  extension  to  him  and  to  Mr.  Carl  Hering  of  a  special 
invitation  to  attend  the  meetings  of  the  otticial  delegates  to 
the  congress,  and  although  all  the  plans  of  the  committee 
were  not  carried  through  by  that  body,  there  is  little  doubt 
but  that  in  the  end  most  of  them  will  be  accomplished. 

The  appreciation  in  which  the  work  of  Mr.  Kennelly  is 
held  by  those  exceptionally  competent  to  judge  was  illus- 
trated recently  at  the  last  meeting  of  the  .National  Electric 
Light  Association.  Prof.  Eorbes,  in  the  course  of  some  re- 
marks on  the  calculation  of  alternating  current  effects,  paid 
the  following  tribute: 

■■  Any  paper  presented  to  the  convention  on  this  subject 
which  does  not  mention  Mr.  Kennelly "s  name  would  be  de- 
fective. Of  all  the  beautiful  expositions  of  profound  mathe- 
matical work  in  the  simplest  language  which  can  be  under- 
stood by  any  student  in  our  technical  colleges,  there  is  notli- 
ing  in  the  literature  of  the  day  to  come  up  to  the  writings 
of  .Mr.  Kennelly  for  the  last  year  or  so."  Mr.  C.  F.  Scott, 
electrician  of  the  Westinghouse  company,  said :  "  1  heartily 
agree  with  Prof.  Eorbes  in  his  remarks  concerning  Mr. 
Kennelly.  The  article'  he  brought  out  a  month  or  two  ago 
treating  the  problem  of  the  alternating  current  circuit  in  its 
relation  to  self-induction,  capacity  and  insulation  resistance, 
is  a  very  comprehensive  and  elegant  solution  of  the  general 
pn^blem." 

Electricity   on   the   Canals. 

.Supcrinieiulent  of  Canals  Edward  liannan  has  granted 
a  riit\  -\  ear  permit  to  the  Cataract  General  Electric  Company 
autlionzing  It  to  enter  upon  all  canal  lands  ol  the  stale  lur 
the  puqjose  of  constructing  either  on  or  over  or  under 
either  canal  bank  a  system  lor  propelling  canalboats  by  elec- 
tricity, without  interte-ence  witn  the  present  method  ol  oper- 
ation. Central  pc'wer  houses  may  be  erected.  The  rates 
for  towage  shall  be  subject  to  modification  and  review  by 
the  ."^tate  Superintendent  of  Public  \\  orks,  but  such  rate 
shall  not  exceed  J?20  per  electrical  horse  power  for  any  sea- 
son of  navigation.  An  important  provision  is  that  the  com- 
pany may,  so  long  as  the  wants  of  the  canal  are  supplied. 
emploN  Its  electric  plant  along  the  line  of  the  canal  in 
furnishing  electric  light,  heat,  and  power  for  distribution  to 
any  point  or  points  beyond  the  line  of  the  canal.  The  com- 
pany is  to  funiish  the  state,  free  of  charge,  sufticient  power 
lo  operate  motor.s*  to  open  all  gateways  leading  lo  and  from 
locks,  and  ;Uso  electric  lights  sutlicienl  to  properly  illumin- 
r.ate  such  locks  at  night. 

The  company  must  have  its  plant  for  operating  boats  by 
electricity  in  operation  on  the  Erie  (Janal  between  Buf- 
falo ami  .Mbany  withiir  three  years  from  date,  or  else  the 
|>rivilege  accorded  by  the  permit  shall  be  forfeited. 

The  company  will  obtain  its  electrical  power  at  Niagara 
I- alls,  from  the  Niagara  Power  Company,  ajid  transmit  it  to 
Albany  along  the  line  oi  the  Erie  Canal.  There  is  another 
company,  having  the  same  directors  as  the  Cataract  com- 
|)aiiy.  called  the  I->ie  Electric  Towing  and  Power  Compaj'.y, 
witli  principal  office  in  New  York  City.  This  comi)any  will 
constnict  and  put  in  oj>eration  as  .soon  as  possible,  a  half- 
dozen  tugboat;.,  operated  by  electricity,  either  c^n  the  stor- 
age or  trolley  system,  with  a  view  of  shoxnng  the  adaptability 
of  electricity  to  canal  navigation.  These  tugboats  will  also 
tow  for  a  moderate  cf>nsideration  any  horse  boats,  the  cap- 
tains of  which  desire  to  avail  themselves  of  such  method. 

Mr.  Hawley  states  that  $20  is  the  maximum  charge  that 
can  be  made,  but  that  the  rate  will  und<»ubtedly  be  much 
hnver.  I^vcn  at  $20  a  horse-power,  he  says  that  an  owner 
would  be  .saved  50  per  cent,  a  season  on  the  operation  of  his 
boat  in  comparison  with  the  present  cost  of  propulsion. 
The  Electrical  World.  Jan.  t,  19H. 
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POLYPHASE  CIRCUITS. 

HE  subjects  which  have  so  far  been 
considered  apply  to  single  phase  as 
well   as   to   polyphase   circuits.     The 
effects     of     self-induction     will     be 
brought  to  the  attention  of  the  elec- 
trical   engineer    much    more    promi- 
nently in  connection  with  polyphase 
work,  however,  because  larger  alter- 
nating current  enterprises  will  be  car- 
ried out  with  the  polyphase  system, 
and  power   work   involving  variable 
power    factors    will    be    a    large    element    in    this    system. 
There    are,    in    addition,    several    problems    which    relate 
distinctively  to   polyphase  working.     One   of  these  is   the 
most   suitable   number   of   phases   to    be   used.     The   two- 
phase    system    and    the    three-phase    system    are    both    in 
operation,  and  while  it  is  admitted  by  the  adherents  of  each 
system   that   there   is   no    fundamental    difference   between 
them,  yet  each  has  specific  characteristics  giving  particular 
advantages. 

ADVANTAGES  OP  THREE  PHASES. 

It  has  been  recently  emphasized  by  a  good  many  people 
that  the  single-phase  system  and  the  two-phase  system  re- 
quire the  same  weight  of  copper,  and  that  the  three-phase, 
three-wire  system  requires  25  per  cent,  less  for  transmitting 
power  under  similar  conditions  with  the  same  maximum 
E.  M.  F.  This  places  an  advantage  on  the  side  of  the  three- 
phase  system,  which  in  many  cases  is  of  very  considerable 
importance.  The  aggregate  advantage,  however,  is  greater 
than  25  per  cent.  A  two-phase  system  laid  out  for  the 
greatest  economy  requires  that  the  interest  on  the  cost  of 
conductors  shall  equal  the  cost  of  the  power  lost.  If  the 
three-phase  system  be  substituted,  the  loss  may  remain  the 
same,  and  the  copper  will  cost  25  per  cent.  less.  This  does 
not  give  the  best  relation  between  cost  of  copper  and  loss  of 
power,  so  that  a  more  economic  adjustment  is  possible. 

It  has  also  been  shown  that  the  self-induction  of  a  three- 
phase,  three-wire  circuit  for  transmitting  under  similar  con- 


is  the  effect  of  loading  one  branch  of  the  system  more  heavily 
than  the  others,  as  is  common  in  incandescent  lighting.  One 
of  the  statements  which  remain  uncontroverted  in  Prof. 
Forbes'  recent  comprehensive  and  remarkable  paper  upon 
the  "  Electrical  Transmission  of  Power  at  Niagara  Falls  " 
is  in  reference  to  the  difference  of  regulation  in  dynamos  for 
two-phase  and  for  three-phase  alternating  currents.  He 
gives  the  result  of  lests  showing  that  the  circuits  of  a  three- 
phase  generator  differ  greatly  in  pressure  if  they  are  not 
equally  loaded,  and  states  that  having  considered  these  points 
th'i  directors  of  the  company  determined  to  reject  the  three- 
phase  system.  These  results  agree  fairly  well  with  tests 
which  I  have  made.  The  relative  regulation  of  the  two  types 
of  machine  depends  very  largely,  of  course,  upon  the  char- 
acter of  the  construction.  Although  it  is  not  just  to  con- 
demn one  system  because  a  certain  construction  is  bad,  yet 
the  theoretical  and  practical  tendencies  toward  the  evil  are 
largely  removed  by  discarding  the  three-phase  type. 

If  independent  regulation  of  circuits  is  necessary,  one  cir- 
cuit can  be  given  the  proper  pressure  directly  from  the 
dynamo  and  the  other  circuits  may  be  raised  or  lowered,  as 
maybe  required.  This  involves  apparatus  for  regulating 
two  circuits  if  the  station  be  operated  by  the  three-phase  sys- 
tem, and  only  one  circuit  if  the  two-phase  system  is  in  use. 

In  a  system  where  incandescent  lighting  is  to  be  a  promi- 
nent feature,  or  where  load  of  any  kind  may  be  required 
upon  one  circuit  and  not  on  the  other,  the  two-phase  system 
has,  therefore,  a  decided  advantage  in  station  regulation  over 
the  three-phase  system.  Another  advantage  of  a  two-phase 
':ircuit  is  that  the  load  is  separated  into  two  divisions  in- 
stead of  three  divisions,  which  is  in  general  much  simpler. 
A  further  advantage  of  the  two-phase  is  in  the  reduction  of 
potential  for  motors.  Two  transformers  are  sufftcient  in  the 
tAvo-phase  system,  whereas  three  transformers  are  commonly 
used  in  the  three-phase  system.  The  two  transformers 
which  would  be  required  for  small  motors  will  cost  con- 
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ditions  of  E.  M.  F.  is  only  57  per  cent,  of  that  which  is  in- 
cident to  the  two-phase,  four-wire  circuit.  When  the  power 
factor  is  high,  the  effect  of  self-induction  of  line  upon  regu- 
lation varies  approximately  as  the  square  of  the  counter 
E.  M.  F.  The  drop  due  to  the  self-induction  of  a  three- 
phase  circuit  is  therefore  only  about  one-third  of  a  two-phase 
circuit.  This  is  a  second  advantage  for  the  three-phase  sys- 
tem which  is  of  great  value.  A  further  advantage  of  three 
instead  of  four  wires  is  the  reduced  cost  of  insulators  and 
pole  construction,  the  reduced  losses  due  to  leakage,  etc. 

ADVANTAGES  OF  TWO   PHASES. 

An  important  point  of  difference  between  the  two  systems 

*A   paper  read  before  the  National  Electric   Light  Association, 
Washington,  D.  C. 
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siderably  less  than  the  three  transformers  which  would  be 
required  on  the  three-phase  system,  and  the  loss  in  trans- 
formation will  be  much  less,  as  there  is  not  much  difference 
in  the  cost  of  small  transformers  of  slighdy  different  sizes, 
and  the  large  sizes  are  more  efficient.  The  ease  ai.d  sim- 
plicity of  installation  is  also  a  gain  for  the  t\vo-phase  ar- 
rangement. 

A    NEW    SYSTEM. 

In  considering  the  marked  advantages  of  the  two-phase 
system  for  distribution  and  of  the  three-phase  system  for 
transmission,  it  occurred  to  me  that  a  combination  of  the 
two  systems  might  secure  the  advantages  of  both  in  a  com- 
bined system,  and  I  have  worked  out  a  simple  and  effective 
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method  of  accomplishing  this  result  It  is  well  know-n  that 
if  two  E.  M.  Fi.  djft'cring  in  phase  be  connected  in  series 
that  the  resulting  E.  M.  F.  will,  in  general,  differ  in  value 
and  in  phase  from  either  of  its  components.     If  two  E.  M. 

Fs.  differing  in  phase  90  f' be  connected  in  series,  the 

resultant  E.  M.  F.  is  reprc  m  direction  and  magnitude 

by  the  hypotenuse  of  a  right  angle  triangle,  of  which  the 
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two  sides  arc  the  two  component  E.  M.  Fs.  Thus,  in  Fig. 
14.  if  A  O  and  O  li  are  two  K.  M.  Fs.  at  right  angles,  and 
these  K.  M.  Ks.  I»c  connected  in  series,  the  resultant  is  the 
line  A  li,  of  different  phase  from  either  of  the  components. 
It  is  a  simple  matter  lo  so  proportion  the  components 
that  OH  is  equal  to  one-half  of  .-1  B,  as  shown  in  the  dia- 
grau).  In  a  sin»ilar  manner  it  is  readily  seen  that  the  sanie 
K.  .M.  I".  U  A  may  be  combined  with  O  C,  which  diller- 
froMj  it  by  90®  (but  is  equal  an«l  opposite  to  i)  H)  in  such 
a  way  as  to  give  i^C  equal  lo  A  li.  but  difi'ering  in  direcs 
lion,  n  O  and  O  C  added  together  give  B  C.  The  E.  M. 
V.  H  C  may  therefore  be  combine«I  with  the  E.  M.  F.  A 
(>  at  ri^,'ht  anj.,'lrs  lo  it  in  such  a  way  as  to  give  ailditional 
K.  M.  Fs.  .1  B  and  C  A,  which,  in  connection  with  B  C, 
give  three  e<|ual  E.  M.  Fs.  lao  degrees  apart.  This  is  the 
relation  of  K.  M.  Fs.  in  the  three-phase  systeui. 

The  application  of  this  arrangement  to  transf«»rnu'rs  is 
illustrated  in  the  accompanying  I  igs.  15  anil  id.  The  j)ri- 
marics  of  two  trausf<»rmrrs  are  connected  to  a  generator  giv- 
ing two-phase  current.  The  secon<lary  E.  M.  Fs.,  therefore, 
differ  90  degrees.  One  sccondar)'  is  made  equal  to  100 
turns  and  a  loop  is  brought  out  at  its  middle  point,  giving 
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50  turns  at  each  side.     The  second  secondary  has  87  turns, 
which  is  approximatolv  equal  to  50  nmlliplied  by  ihe 
root  o(   V     (^nc  end  of  the  seco'i  'v^    circuit  is  coi...v. 
with  the  midille  pojnl  of  the  sc  ;y  of  the  first  tra; 

former,  as  shown,  and  the  three  free  tenninals  \%-iU  then  de- 
liver E.  M.  Fs.  difTrring  in  phase  120  degree*.    Tf  the  E.  M. 


F.  on  each  primary  be  1,000  volts  and  on  one  secondary  100 
volts  and  on  the  other  87  volts,  then  the  E.  M.  F.  measured 
between  any  two  secondary'  terminals  will  be  100  volts.  This 
three-phase  circuit  is  adapted  for  operating  three-phase 
motors.  In  a  system  of  transmission  two-phase  currents  at 
the  generator  may  be  converted  into  three-phase  currents,  as 
shown  in  Fig.  18,  and  the  windings  may  be  such  that  tlie 
E.  M.  F.  is  raised  for  transmission.  The  currents  are  then 
transmitted  by  three  phases,  effecting  economy  in  copper. 
.\t  the  other  end  of  the  line  a  similar  arrangement  of  trans- 
formers may  be  used  for  converting  from  the  three-phase  to 
the  two-phase  system.  The  two-phase  currents  may  then  be 
used  for  the  operation  of  two-phase  motors  or  the  circuits 
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may  be  independently  loaded  with  lamps,  or  otherwise.  If 
lamps  be  placed  on  the  transft)rnier  which  supplies  directly 
from  its  two  terminals,  the  transmission  is  directly  from  the 
generator  without  affecting  in  any  way  the  other  circuit,  as 
the  gencrat(ir  terminals  are  connected  directly  to  the  first 
primaries,  and  the  secondaries  of  the  raising  transf(^rmcr  are 
connected  directly  to  the  primaries  of  the  lowering  trans- 
former, and  the  current  from  this  is  taken  directly  to  the  load. 
On  the  other  hand,  if  the  other  circuit  be  loaded,  the  action 
here  will  also  be  cm  its  own  generator  circuit  without  affect- 
ing the  first.  The  current  from  the  raising  transformer  in 
this  circuit  passes  to  the  middle  of  the  seconda^^•  of  the  other 
transformer,  where  it  divides  and  flows  in  parallel  through 
the  two  parts  of  the  coil  and  tAvo  of  the  lines.  As  one-half 
of  the  current  flows  through  each  part  of  the  secondare'  coil 
in  opposite  directions,  the  self-induction  is  completely  neu- 
tralized and  the  tran>formers  in  this  circuit  are  independent 
of  the  operation  of  the  other  circuit.  It  is  to  be  noted  that 
under  this  condition  the  line  E.  M.  F.  delivered  by  this  trans- 
former is  only  87  per  cent,  of  that  delivered  by  the  first  trans- 
former. The  lower  E.  M.  F..  however,  is  compensated  for 
by  the  fact  that  the  current  on  one  side  is  passed  through 
two  of  the  lines  in  parallel,  thus  reducing  the  resistance  of 
the  circuit  and  compensating  for  the  slightly  lower  E.  M.  F. 

The  effect  upon  the  regulation  of  the  generator  when  two- 
phase  circiiits  at  the  en<l  of  a  three-phase  transmission  h'ne 
are  in<1epcndcntly  loaded  is  found,  both  bv  tluv»r\'  and  test, 
to  be  the  «iame  that  prevails  when  the  load  is  placed  directlv 
upon  the  corresponding  circuit  of  the  generator.  A  modi- 
fication of  thi«  system  is  found  in  the  arrangement  where  the 
thrre-pha'ie  rnrrcnt  is  produced  in  the  gejicrafor  and  trans- 
mitted over  three  wires  to  the  reducing  transformers.  These 
fr.insformers  mav  he  arranged  as  described  for  prnducinpr 
two  phases.  CF\c.  TO.^  T.oads  mav  be  placed  tipon  either  of 
the  two-phase  circuits,  and  practicallv  the  same  regulation  in 
the  eenerator  will  result  that  would  have  resulted  if  the  sren- 
erator  itself  had  been  wound  for  two  phases  and  one  of  these 
<'irfiiits  loaded.  Tn  this  wav  it  is  possibl**  to  place  lighting 
loAd  uoon  a  tl>ree-phase  generator  in  two  instead  of  three 
'uiitv.  and  to  avoid  the  bad  regulation  in  the  generator  due 
to  unennrtl  loadine. 

.\  Mm{1.nr  arrangement  of  t\\"0  transformers  mav  be  used 
for  con>Trting  tVrpe  phas^<  nf  one  potential  into  three  pha-^es 
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of  another  potential.     This  arrangement  is  shown  in  the  ac-  case  at  a  moment's  glance,  and  it  has  been  my  purpose  to 

companying  Fig.  \j.  publish  these  tables  and  curves  for  the  use  of  others;  but 

The  efficiency  of  two  transformers  arranged  for  convert-  Mr.  Scott  has  gone  a  long  way  to  make  this  unnecessary-, 

ing  from  two-phase  to  three-phase  is  reduced  below  that  I  would  particularly  thank  Mr.   Scott  for  this  diagram 

when  working  independently  on  ordinary  loads  by  an  in-  which  shows  the  inductive  electromotive  force  in  volts  per 

significant  amount.     If  the  efficiency  in  ordinary  working  is,  ampere  per  thousand  alternations  per  thousand  feet  of  cir- 

say,  97.5  per  cent.,  it  would  be  reduced  to  97.4  per  cent,  in  cuit  at  different  distances  between  the  centres.     The  com- 

converting  from  one  number  of  phases  to  the  other.  pactness  of  that  diagram  is  extremely  beautiful,  and  I  am 

The  Tesla  polyphase  system,  in  which  the  largest  electrical  sure  that  it  will  be  of  greatest  value  to  engineers  who  are 
enterprises  are  seeking  a  realization,  adapts  itself  with  mar-  planning  large  power  distribution  plants  in  the  future, 
velous  facility  not  only  to  all  branches  of  electrical  industry,  Mr.  Scott  has  mentioned  the  name  of  -Mr.  Kennelly  as 
but  also  by  the  transformation  of  its  phases  to  the  utilization  h.^ving  worked  in  this  line.  Any  paper  presented  to  the 
of  three  phases  for  gaining  the  highest  economy  in  trans-  convention  on  the  subject  which  did  not  mention  Mr.  Ken- 
mission,  and  of  two  phases  for  securing  the  maximum  advan-  nelly's  name  would  be  defective.  Of  all  the  beautiful  expo- 
tages  in  distribution.  sitions  of  profound  mathematical  work  in  the  simplest  lan- 

feUage   which    can   be   understood   by   any    student   in   our 

technical  colleges  there  is  nothing  in  the  literature  of  the 
day  to  come  up  to  the  writings  of  Mr.  Kennelly  for  the  last 

Prof.  Forbes.— It  gives  me  great  pleasure  to  speak  on  year  or  so.  I  think  if  we  take  this  paper  of  Mr.  Scott's  in 
the  exceedingly  interesting  paper  which  has  been  read  to  us  conjunction  with  those  which  have  been  written  by  Mr. 
by  Mr.  Scott.  The  paper  has  really  several  totally  distinct  Kennelly  on  the  same  subject,  any  engineer  has  got  before 
points  of  interest.  Let  us  begin  with  the  last  part  first;  that  him  all  that  is  required  for  calculating  the  effects  of  self- 
is  to  say,  I  would  like  to  say  a  few  words  simply  to  express  induction  and  capacity  upon  the  circuit;  that  is  to  say  upon 
the  admiration  I  am  sure  every  one  has  felt  for  the  great  the  efficiency  of  the  circuit  and  upon  the  dropping  volts  on 
ingenuity  which  Mr.  Scott  has  displayed  in  working  out  this  the  circuit.  A  little  more  has  to  be  done,  however,  and  that 
beautiful  arrangement  of  a  combination  of  the  two-phase  is  the  effect  of  resonance.  The  question  of  self-induction  in 
and  three-phase  systems  together.  We  must  all  admit  that  the  circuit  is  too  full.  We  first  have  to  deal,  as  Mr.  Scott 
it  is  an  extremely  beautiful  idea  and  appears  on  the  face  of  it  pointed  out,  with  the  whole  circuit  as  forming  one  loop 
to  be  a  feasible  method.  With  regard  to  the  practicability  within  which  lines  of  force  are  formed,  which  cut  both  con- 
of  it,  I  think  Mr.  Scott  will  agree  with  me  that  it  must  be  ductors,  and  therefore  produce  E.  M.  F.,  and  then  you  have 
left  to  the  test  of  experience  before  we  can  say  whether  it  is  to  consider  the  back  E.  ^^I.  F.  which  is  induced  in  the  con- 
a  satisfactory  method  of  working,  as  satisfactory  as  the  two-  ductors  themselves.  Now,  if  we  have  a  conductor,  an  inch 
phase  or  three-phase  systems  separately.  On  the  face  of  it  in  diameter  we  will  say,  if  that  were  built  up  of  a  number  of 
it  looks  as  if  it  were  so.  wires  a  current  suddenly  started  in  these  would  induce  a 

I  confess  I  do  not  appreciate  so  much  as  he  seems  to  do  back  E.  M.  F.  in  each  of  the  others,  and,  therefore,  ever\- 
the  superior  advantages  of  the  three-phase  system  for  trans-  one  of  these  wires  would  be  acted  on  by  the  others,  but  it  is 
mission  over  long  distances.  It  seems  to  me  that  the  two  obvious  that  the  central  wire  of  the  bundle  would  be  acted 
systems,  so  far  as  we  can  find  out  in  practice,  as  to  their  upon  more  by  the  others  than  any  other;  and,  therefore, 
economy,  etc.,  have  little  advantage  one  over  the  other,  the  back  E.  M.  F.  would  be  the  greatest  in  the  centre  of  the 
That  is  the  conclusion  I  have  come  to,  but  Mr.  Scott  and  bundle.  Instead  of  a  bundle  of  wires  we  have  a  solid  con- 
others  hold  different  opinions.  If  the  opinion  be  right  that  ductor,  but  the  effects  remain  the  same  and  the  back  E.  M.  F. 
the  three-phase  system  has  a  distinct  advantage  over  the  two-  in  the  centre  of  the  conductor  prevents  the  current  from 
phase,  then  such  a  scheme  as  Mr.  Scott's  ought  to  prove  of  passing  through  the  conductor,  and  as  it  has  10  pass  over  the 
great  value.  outside  of  the  conductor  there  is  a  resistance  to  the  passage 

I  am  sure  that  if  there  are  any  members  of  the  convention  of  the  current,  and  that  is  the  skin  resistance.     These  two 

present  who    are  devoted  to  the  direct  current  system  and  elements  have  to  be  taken  care  of,  and  also  the  question  of 

determined  never  to  hold  any  other  opinion  whatever  may  capacity.     Capacity  may  tend  to  diminish  the  drop  in  the 

happen,  they  will  be  extremely  pleased  to  learn  all  the  ap-  line.     Now  in  regard  to  the  lines  of  force  that  are  formed  in 

parently  intricate  calculation  and  investigations  that  have  to  the  loop  of  the  circuit,  as  a  matter  of  fact,  even  though  E.  M. 

be  made  by  the  ordinary  electrical  engineer  in  dealing  with  V .  produced  by  this  line  of  force,  being  enclosed  in  the  cir- 

the  alternating  current;  but  as  a  matter  of  fact  many  of  these  cuit,  even  though  that  E.  M.  F.  may  be  considerable,  it  does 

problems  arid  apparent  difficulties  of  calculation  to  which  Mr.  not  necessarily  imply  that  the  whole  of  that  E.  M.  F.  is  taken 

Scott  has  alluded  do  not  become  very  important  in  the  ordi-  off  from  the  applied  E.  M.  F.     That  is  to  say,  suppose  we 

nary  electric  lighting   or  power  station  work  with  alternat-  found  in  a  long  circuit  going  from  Niagara  to  Buffalo  that 

ing  currents  of  moderate   dimensions.     But  these   matters  there  were  1,000  volts  in  the  cli  cuit  due  to  this  self-induction, 

of  the  self-induction  of  the  Hne,  and  the  influence  of  different  that  does  not  necessarily  imply  that  there  is  a  drop  of  1,000 

circuits  upon  each  other,  become  of  the  verv  utmost  im-  volts,  because  from  the  sketches  which  Mr.  Scott  showed 

portance  when  we  are  dealing  with  the  transmission  of  power  you,    the    E.    M.   F.    is    not    in    phase    with    the    current, 

over  great  distances  and  on  a  large  scale,  and  rarrving  a  In  fa-.t,  the  chances  are  that  it  is  nearly  90  degrees  away, 

large  amount  of  current  through  our  mains.     T  need  hardly  and  therefore  the  actual  drop  is  much  less  than  that.     But 

say  that  in  the  course  of  the  last  year  or  two  in  connection  here  is  a  case  which  we  have  to  consider  and  which  is  of  the 

with  the  transmission  of  power  at  Niagara  it  has  been  mv  utmost  importance.     Mr.  Scott  has  spoken  of  the  interfer- 

duty  to  go  into  these  points  that  Mr.  Scott  has  touched  upon  ence  of  separate  circuits  upon  each  other.     If  he  had  consid- 

very  fully  indeed;  and  in  a  large  problem  like  that  the  im-  ered  the  question  of  these  circiuts — two  different  circuits,  be- 

portance  of  these  incidental  matters  to  the  alternating  cur-  ing  the  circuits  of  a  two-phase  circuit  of  a  distribution,  one 

rent,  the  dropping  volts,  the  self-induction  of  the  loop  cir-  being    a    quarter   of    a  period    behind    the    other — then  we 

cuit  of  the  line,  ^tc,  are  so  important  that  one  cannot  snend  have  a  ver>^  serious  interference.     Suppose  this  current  is 

too  much  time  in  investieating  them  prior  to  the  establish-  changed  from  positive  to  negative.     At  the  moment  when  it 

ing  of  the  plant.     I  have  in  the  course  of  this  work  prepared  is  zero  there  is  a  maximum  electromotive  force  cutting  the 

for  mv  own  use  a  varietv  of  tables  and  ciir\'es  illustrating  field  and  that  maximum  electromotive  force  cuts  the  other 

tjjr  effects  and  enabling  one  to  get  the  results  in  a  partictilar  conductors  which  carry  the  current  a  quarter  of  a  phjase  be^ 


:'M, 


THF:     EI.KCTKfCAL     \VORT.r). 


Vol.  XXIII.    No.  12. 


hind,  at  the  very  monjent  when  that  current  is  at  its  maxi- 
inuni.  Therefore,  the  E.  M.  h'.  induced  by  one  circuit  ui>on 
the  other  is  in  phase  with  one  current  in  the  other  conductor, 
and  the  p(.»le  of  the  electromotive  force  thus  generated  is  a 
dnjp  in  the  E.  M.  I',  of  the  other  circuit  For  this  reason 
y<  u  will  sec  that  it  is  of  the  utmost  importance  in  a  large  sta- 
tion where  the  polypliase  system  is  employed  to  consider 
most  carefully  the  arrangement  of  the  conductors  in  your 
subways  or  on  your  poles;  so  that  the  interference  of  one 
circuit  upiju  the  other  shall  be  a  mininuim.  This  interference 
between  the  two  circuits  is  of  very  great  imix>rtance,  far 
more  important  than  the  self-induction  *A  one  of  the  cir- 
cuits upon  itself;  and  it  is  largely  owing  to  the  trouble  that 
may  arise  from  this  and  largely  «nving  to  the  tnnible  which 
may  arise  from  capacity  that  1  have  to  look  more  carefully 
into  the  subject  and  have  found  the  lower  the  frecjuency  the 
less  do  these  things  trouble  us.  It  is  largely,  I  say,  (jwing  t«» 
these  rias4»ns  that  we  determijKd  at  Niagara  to  reduce  in  our 
dynamos  the  fre(|uency  t»>  as  low  a  i>oint  as  was  consistent 
with  the  construction  of  good,  sound  generators;  and  that  is 
largely  the  rea.son  why  we  have  reduced  our  frequency  to  so 
low  as  twenty-five  i>eriods  a  second. 

I  take  this  opj)«»rtunity  to  say  a  few  wonls  not  directly  on 
the  subject  in  hand.  .Many  persons  have  been  sur])rised  that 
the  Cataract  Construction  Company  and  myself  have  taken 
no  notice  of  numenius  fault  findings  and  misstatements 
that  have  at  diflfcrent  times  api)eared  with  regard  to  our'work 
at  Niagara.  W'c  have  not  the  slightest  intention  of  paying 
any  attention  to  these  whatever.  .All  that  we  want  to  do  is 
to  have  our  work  done  properly,  and  it  is  of  no  moment  to 
us  what  f)pinions  others  may  hold.  We  have  not  adoptc<l 
any  particular  system;  we  believe  that  by  the  construction  of 
dynamo-;  of  two  phases  we  shall  be  al)le  to  meet  all  the  re- 
quirements that  will  come  to  us.  We  are,  however,  ready 
to  utilize  every  inventif)n  of  merit.  We  have  ordered  the 
con.struction  of  a  certain  number  of  dynamos  by  the  West- 
inghfJiise  coinpan)  ;  they  are  devoting  their  energies  un- 
sparingly to  producing  splendid  machitios  and  we  arc  con- 
fident of  ;he  final  result.  I  think  it  advisable  {(^  make  these 
remarks,  because  it  is  not  often  that  one  happens  to  meet 
one's  friends  in  this  way;  and  I  am  glad  to  explain  why  we 
do  not  consider  it  necessary  to  take  any  notice  of  such  criti- 
cisms  as  have  occurred. 

Prof.  Kowland. — It  is  with  great  pleasure  that  T  rise  to  fay 
a  few  words  with  regard  to  this  invention  of  ^fr.  Scott's. 
As  far  as  T  can  sec,  it  is  one  of  the  finest  things  that  have 
ronie  otit  in  recent  years  in  this  cotmtr\',  Verv  few  of  us  ex- 
pe('l<d  that  we  wotijd  br  so  soon  able  to  tnmsform  a  two- 
phase  system  into  a  three-phase,  or  any  number  of  phases. 
Tt  gives  us  possibilities  in  the  working  of  motors,  etc.,  which 
we  had  not  before,  and  T  think  this  paper  marks  an  era  in 
the  science  of  the  polvphnse  svMrm.  Tt  is  c>irioti<;  that  T 
happened  to  be  writing  a  paper  .nt  the  present  time  upon 
something  on  thi<!  ver>-  stihject — the  subject  of  transfnnuing 
one  number  of  phases  into  another  number:  that  is.  two- 
ph.M'ir  into  three  pha-ie.  etc.  T  think  T  have  also  solved  the 
l»rob1etn  of  transf<irming  anv  p«>lvpha«:e  «;vstrm  into  anv  other 
tv>lvphase:  also  with  anv  different  period  of  the  current. 
That  IS  a  little  broader  than  thiji  is:  at  the  same  time,  my 
method  is  not  in  anv  wav  so  practical  as  this,  and  is  not  so 
simple,  .md  in  lyn  wav  bears  comparison  with  it.  Tt  ha«. 
however,  a  little  broader  .T;pect.  .ts  T  can  change  the  period 
of  the  current  at  the  same  time  that  the  number  of  pha<;es  is 
changed.  Tr  is  not.  however,  practical,  like  this  beautiful 
method  of  Mr.  Scott 

Tn  refvnrd  to  the  period  of  the  current,  this  is  an  impor- 
tant question  in  long  distance  tran«;nii<;<:|nn.  in  the  use  of 
motors  of  the  Tesla  tvpe.  or  tbe  alternatinr  current  motont 
of  all  sorts.  Although  T  ntiitr  agree  with  Prof.  Forbes  that 
n  low  period  is  \cr\  excellent  in  manv  respects.  T  >\'as  not 
able  to  agree  with  him  as  tn  the  exact  figures— when  >'ou  get 


down  ver>'  low,  things  happen  that  would  not  happen  with  a 
reasonable  frequency.  I  have  been  studying  the  subject 
especially  of  the  Tesla  motor,  and  I  see  no  reason  in  that 
motor  for  lowering  the  frequency;  as  good  motors  can  be 
made  for  a  reasonably  high  frequency  as  for  a  low  one. 
When  it  corfies  to  the  subject  of  transformers,  of  course,  the 
larger  the  period  the  better  the  transformers  become,  and 
tht  smaller  the  period  of  oscillations  of  the  current,  the 
larger  the  transformers,  etc.;  so  that  there  is  some  limit  to 
this  (|uestion  of  frequency.  I  have  only  to  say  once  more 
that  this  invention  of  Mr.  Scott  seeiris  to  me  to  mark  an 
era  in  the  science  of  this  current. 

Mr.  I^cott. — I  was  a  little  afraid,  in  presenting  some  of 
thp  subject  taken  up  in  the  paper,  that  there  would  be 
somewhat  of  a  scare  with  regard  to  the  use  of  alternating 
cu.Tcnts,  and  that  it  would  be  apprehended  that  they  would 
give  rise  to  some  trouble:  but  usually  if  a  subject  of  this 
kind  is  taken  up  in  the  right  way,  the  difficulties  may  be 
overcome  by  the  right  kind  of  engineering,  and  the  ob- 
.servance  of  a  few  of  the  precautions  mentioned,  the  running 
<tf  two  wires  in  the  circuit  close  together,  and  some  other 
practical  points  of  that  kind,  which  will  readily  suggest 
themselves — may  be  handled  seuccessfully :  if  one  studies  the 
diagrams  and  makes  use  of  them,  and  takes  his  own  prob- 
ler.ns  and  works  out  the  exact  electromotive  force  and  the 
exact  effects  of  the  conditions  he  has,  they  will  give  him  an 
accurate  notion  of  the  extent  of  these  effects. 

I  heartilv  agree  with  Mr.  Forbes  in  his  remarks  concern- 
ing Mr.  Kennelly.  The  article  which  he  brought  out  a 
mr-nth  or  two  ago  treating  the  problem  of  the  alternating 
current  circuit  in  its  relation  both  to  self-induction  and 
capacity  and  insulation  resistance  is  a  very  comprehensive 
and  elegant  solution  of  the  general  problem.  Tn  o^dina^^• 
working,  however,  capacity  will  have  yery*  little  effect  upon 
the  practical  conditions  with  which  the  ordinary'  central  sta- 
tion man  will  come  in  contact.  Tt  is  only  when  we  get  up 
to  verA'  high  voltages  or  yer\'  long  lines  that  the  effect  of  ca- 
pacity will  enter  in  a  inarkcd  degree  into  the  operation  of 
the  circuits.  The  so-called  skin  resistance,  or  increase  of  re- 
sistance of  the  conductor,  due  to  the  uniform  distribution  of 
electric  currents  referred  to  by  Prof.  Forbes,  in  ordinary 
working  may  be  very  largely  neglected.  This  effect  de- 
<-n-ases  ns  the  ntunber  o^  altertiations  incrcriscs.  >;n  th.if  with 
sixteen  thonsand  alternations  the  increase  in  resistance  in  a 
conductor  half  an  inch  in  diameter  is  only  three  per  cent.,  or 
thereabouts,  so  that  ordinarilv  this  is  an  insignificnnt  amount. 
Tn  order  that  the  resistance  shall  not  exceed  this,  with  low 
alt<Tnation<;.  three  or  four  thon<;and.  the  diameter  of  the  ^^•^^e 
uMist  be  sotnethincr  like  an  inch  or  an  inch  and  a  half. 

Prof.  Forbes  pointed  out  that  the  action  of  one  circuit  on 
the  other  is  such  that  the  electromotive  force  induced  is  in 
fihase  with  the  electromotive  force  on  the  first  circuit,  and 
the  latter  catjses  a  gre.nter  drop  than  would  be  caused  if  the 
two  circuits  were  at  the  same  phase  This  is  true,  and  the 
irflcx  action  is  an  interestinr  one:  the  action  of  one  cimiit 
'^n  the  other  i-;  to  decrease  the  electromotive  force,  and  tlie 
reverse  action  of  the  second  circtiit  on  the  first  is  to  increase 
its  electromotive  force,  so  that  circuits  become  unbal.anced — 
the  electromotive  force  of  onr  rlrctiit  increasing  and  th.at  of 
the  other  decreasing. 

Tn  renlv  to  an  inouin-  from  Mr.  Spenser  in  recrard  to  the 
nnnHra»'-n  of  the  load  factor  when  the  load  i?  distributed 
nlonr  the  line.  >Tr.  <^cott  stated  that  when  the  load  on  the 
'irctiit  is  distributed  the  case  becomes  more  complicated. 
Tt  would  be  neeessan-  then  to  take  each  part  of  the  ciraiit 
and  calcidate  the  amotmt  of  electromotive  force  in  it.  and 
so  on  for  each  part  o'  the  circtiit.  and  the  problem  in  f^enerat 
"onld  be  verv-  similar  to  the  calculation  of  Mio  ^mn  in 
•ttffrrent  nart<5  of  a  eontinuoti*  current  circuit,  which  is  nnich 
broken  tin.  .•»nd  the  load  di«:tributed  and  the  wires  intercon- 
nected.    Tt  becomes  quite  a  diflRctilt  problem  to  apply  the 
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simple  Ohm's  law  in  a  case  of  that  kind.  In  practice,  how- 
ever, the  counter  electromotive  force  in  primary  circuits  of 
one  or  two  thousand  volts  extends  over  a  small  area — a  mile 
or  so — and  with  ordinary  currents  up  to  one  hundred  am- 
peres is  not  such  as  to  cause  effects  of  very  great  practical 
importance.  That  is  shown  from  the  fact  that  in  the  cir- 
cuits ordinarily  operated  these  effects  have  not  been  very 
prominent.  They  have  not  interfered  with  the  working  of 
central  stations  of  pretty  large  capacity.  I'or  instance,  at 
the  World's  Fair,  the  circuits  there  were  the  largest  incan- 
descent lighting  plant  which  has  been  installed,  and  one  of 
the  lessons  of  the  World's  Fair  is  that  a  large  alternating 
incandescent  central  station  can  be  operated,  and  that  these 
effects  of  self-induction  and  capacity,  which  under  certain 
conditions  may  give  rise  to  difficulties,  in  the  operation  of 
this  large  central  station  gave  no  disadvantageous  effects. 
In  general,  the  inductive  drop  in  circuits  for  incandescent 
lighting  is  only  a  small  percentage  of  the  ohmic  drop,  and 
it  is  an  extreme  case  when  the  drop  due  to  induction  ecjuals 
the  drop  due  to  the  resistance  of  the  conductor. 

Mr.  Stillwell. — I  have  been  pleased  to  note  the  interest 
which  those  members  of  the  Association  who  are  managers 
of  central  stations  have  taken  in  Mr.  Scott's  paper.  One  of 
the  things  which  manufacturing  companies  have  to  contend 
with  and  one  of  the  obstacles  which  is  in  the  way  of  a  more 
rapid  development  of  new  apparatus — the  turning  out  of 
practical  alternating  current  motors — is  the  fact  that  the 
time  of  a  considerable  part  of  the  electrical  staff  of  the  large 
electrical  companies  is  taken  up  in  answering  questions — 
largely  in  the  line  of  the  points  covered  by  Mr.  Scott's  paper. 
The  operators  of  central  stations  employing  alternating  cur- 
rents have  run  across  these  phenomena  from  time  to  time, 
they  have  not  understood  them — none  of  us  have  understood 
them  thoroughly  until  recently — and  they  naturally  call  upon 
the  engineers  of  the  manufacturing  companies  to  help 
explain  them.  Every  member  of  the  Association  should 
make  it  his  business  to  study  this  paper,  and  there  is  noth- 
ing in  it  which  any  central  station  manager  need  fail  to  un- 
derstand. I  think  it  is  not  out  of  place  to  congratulate  the 
Association  upon  the  fact  that  at  this  meeting — and  I  think 
for  the  first  time — an  invention  of  great  scientific  interest,  as 
well  as  great  practical  importance,  has  been  first  laid  before 
this-  body.  A  year  or  two  ago  it  would,  undoubtedly,  have 
first  been  presented  to  the  American  Institute  of  Electrical 
Engineers.  I  think  it  is  a  compliment  to  the  Association, 
and  an  evidence  of  the  fact  that  the  efforts  of  the  Association 
to  study  these  problems  are  understood  and  appreciated. 

The  paper  is  specially  important  in  view  of  the  fact  that 
we  are  just  now  approaching  the  time  in  this  country  when 
there  will  be  a  necessity  to  supply  arc  service  and  motor 
service  from  our  incandescent  circuits.  Many  of  you  have 
already  felt  the  pressure  which  is  being  exerted  to  drive  you 
underground  with  your  circuits.  When  that  time  comes  the 
importance  of  being  able  to  supply  all  kinds  of  service  from 
one  system  of  conductors  will  be  great. 

In  regard  to  criticism  made  by  Prof.  Forbes:  There  has 
been  some  controversy  over  certain  points,  which  are  familiar 
to  the  electrical  fraternity.  We  claim  that  the  plans  at 
Niagara  Falls  are  substantially  those  laid  out  by  Mr.  Tesla 
several  years  ago.  The  statement  we  issued,  as  nearly  as  I 
can  recall,  was  this:  The  plans  which  have  been  adopted  bv 
the  Cataract  Construction  Companv  for  their  work  at 
Niagara  Falls  are  simplv  the  Tesla  polvphase  system,  as  de- 
veloped by  the  technical  staff  of  the  Westinghouse  Electric 
and  Manufacturing  Company.  Prof.  Forbes  savs  that  state- 
ment is  not  correct.  From  a  lawver's  standpoint  it  is  in- 
correct in  this  respect,  mv  attention  having  since  been  called 
to  it.  The  Niagara  Falls  companv  have  ordered  three  two- 
phase  generators:  they  have  not  ordered  anv  motors.  These 
latter  will  be  one  or  two  phase.  If  they  are  two-phase,  the 
statement  stands  v^rithout  amendment;  if  they  are  one-phase  it 


also  stands  without  amendment — because  the  language  is 
this — the  Tesla  polyphase  system  as  developed  by  the  West- 
inghouse company.  We  made  no  small  exhibit  at  the 
World's  Fair,  in  the  power  transmission  department.  We 
had  a  500-h.  p.  generator,  driving  a  500-h.  p.  motor,  and  a 
smaller  one.  It  was  the  alternating  current  system.  It  was 
of  the  constant  potential  tyi)e,  and  the  motors  there  shown 
were  of  the  two-phase  variety.  The  "frequency  was  thirty 
periods  per  second,  or  thirty-six  hundred  alternations  per 
minute.  The  potential  was  four  or  five  hundred  volts.  We 
showed  motors  of  the  non-synchronous  and  synchronous 
type.  We  did  n(jt  show  single-phase  motors  in  operation, 
but  they  could  have  been  run  by  these  generators.  In  the 
case  of  Niagara  Falls,  we  have  the  frequency  reduced  to 
twenty-five  periods;  but  this  difference  is  hardly  sufficient  to 
differentiate  between  the  two  systems.  I  do  not  suppose 
that  in  the  strict  sense  any  difference  in  frecjuency  could  be 
taken  as  a  line  of  demarcation  between  the  two  systems. 
The  potential  at  Chicago  was  400  volts  and  at  Niagara  it 
will  be  2,coo  volts,  for  certain  reasons.  The  difference  of 
potential  does  not  differentiate  between  two  systems;  it  is 
selected  with  reference  to  the  distance  over  which  we  are  to 
transmit  the  power.  Electrically  speaking,  these  are  the 
only  differences  between  the  plant  at  Chicago  and  the  one 
at  Niagara. 

Prof.  Rowland. — As  I  know  all  about  this  Niagara  Falls 
affair,  and  know  exactly  what  was  recommended  and  what 
was  not  recommended,  I  n^ay  say  that  ]\Ir.  Still  well's  state- 
ment is  correct.  The  things  advocated  are  not  the  things 
which  are  now  there. 


A  Switch   Patent  Suit. 

Judge  Coxe  last  week  rendered  a  decision  in  the  case  of 
the  Schuyler  Electric  Company  against  the  Electrical  Engi- 
neering and  Supply  Company,  of  Syracuse,  N.  Y.,  for  in- 
fringement of  the  Perkins  snap  switch,  the  decision  being  in 
favor  of  the  latter. 

In  his  opinion  Judge  Coxe  says,  after  examining  into  the 
prior  state  of  the  art,  that  it  is  perfectly  clear  that  the  Per- 
kins patent  does  not  cover  all  snap  action  circuit  breakers 
and  that  it  is  confined  both  by  the  prior  art  and  its  own  lan- 
guage to  the  device  described.  At  least  it  is  clear  that  it 
cannot  be  expanded  to  cover  devices  differing  in  size,  shape, 
material,  situation,  mode  of  operation  and  object  to  be  at- 
tained; devices  whose  only  points  of  resemblance  are  features 
open  alike  to  defendant  and  complainant. 

The  Crowell  switches,  he  sa}s,  are  snap  switches,  it  is 
true,  and  they  cannot,  be  turned  backwards,  but  in  other  re- 
spects they  are  much  nearer  several  structures  found  in  the 
prior  art  than  to  the  Perkins  switch.  They  are  n.ounted  on 
a  large  stationary  china  base.  3  inches  in  diameter  and 
are  intended  to  be  screwed  on  a  wall  or  other  support.  Thev 
cannot  be  used  in  a  lamp  socket,  neither  has  a  rachet  wheel, 
and  No.  2  has  no  insulating  teeth  or  any  equivalent  therefor. 
Neither  has  a  pawl  or  detent,  unless  a  ver\-  broad  construc- 
tion is  given  to  these  words.  Both  belong  to  a  different 
type  of  switch  from  the  patented  switch. 

The  court  cannot  avoid  the  conclusion  that  it  would  be 
loing  ii.justice  to  the  defendant  and  others  to  give  the  Per- 
kins patent  a  construction  so  broad  as  to  suppress  improve- 
ments like  those  embodied  in  the  Crowell  switches. 


Mr.  Kapp  Explains 

In  a  recent  issue  we  published  some  information 
which  \\as  sent  to  us  regarding  Mr.  Gisbert  Kapp,  who  was 
reported  to  have  accepted  an  aopointment  in  Germanv.  In 
a  letter  published  in  the  London  "Electrician"  "Mr.  Kapp 
states  that  his  leaving  England  is  in  contemplation,  but  by 
no  means  certain ;  he  has  been  offered  the  appointment,  but 
the  matter  is  still  pending  and  will  not  be  settled  for  about 
a  month. 
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PrIvaU    Electric     Light  Plants. 


BY  FRANK  C  PERKINS. 

L'RING  the  past  year  a  great  many 
plants  have  been  installed  for  lighting 
city  and  country  residences  throughout 
the  United  States.  Many  of  these  light- 
ing installations  have  no  storage  bat- 
tery plants  connected  with  them,  al- 
though for  residence  lighting  it  is  a 
great  advantage  to  be  able  to  shut  down 
the  engine  at  night  and  yet  have  cur- 
'^ —     —  rent  at  your  disposal  at  any  time. 

It  is  lieconiing  common  to  install  small  plants,  ranging 
from  25  to  100  lights,  in  stores  and  residences,  and  it  may 
be  interesting  to  note  some  of  the  methods  of  English  prac- 
tice in  these  lines.  The  English  finns,  Patterson  &  Cooper. 
I  )ral<e  &  Gorham,  and  others,  have  installed  many  small 
plants  r<ir.iii1.fc  in  such  countr)'  mansions  as  Balnagown 
f'astic,  1  lire,  residence  of  Sir  Charles  Ross;  Craig-y- 

nos  Castle,  near  .Swansea,  residence  of  Madame  Patti. 

l'nd«»ubt'-dly  the  gas  engine  has  received  greater  atten- 
tion in  I'-ngland  with  reference  to  its  adaptability  for  driving 
rk-ctric  light  machines  than  it  has  in  this  country.  Figs,  i 
anfl  4  show  the  j>lan  and  elevation  of  a  gas  engine  plant  in- 
Htallcd  l)y  one  of  the  above  firms  for  nmning  50  lights  of  16 
c.  p.  each.  The  engine  room  is  18  feet  long  by  9  feet  widc,and 
the  stomgp  battery  room  is  0  feet  long  by  6  feet  wide.     The 
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rngine  develops  4  h.  p.  and  ilrives  a  5-unil  <l_\namo.  The 
dynamo  is  wound  for  a  potential  of  135  volts,  an<l  is  used 
to  charge  a  storage  battery  of  53  cells,  l-'ig.  2  shows  tin- 
arranf^eujcnt  of  a  >tram  plant  comnu^nly  used  by  the  j^ame 
tirm  in  private  isolated  i)lants;  the  engine  room  in  this  cast- 
bring  24  feet  long  and  H  feet  wide,  an<l  the  storage  battery 
room  9  feet  lotig  and  6  feet  wide. 

A  semi-portable  steam  aigine  and  boiler  of  3-h.  p.  ca- 
pacity is  belted  to  a  shunt  dynamo,  which  is  wound  for  135 
volts  and  is  capable  of  suppl\  ing  current  f«ir  50  lamps  of  16  c. 
p.  each.  The  engine  is  ujounted  on  a  cast  iron  ash  i)an,  with 
fce<l  water  cistern  under  the  smoke  Ik»x,  and  is  fitted  with 
an  efficient  water  pump. 

The  aeciunulalor  installation  c« insists  of  a  storage  battery 
capable  of  operating  25  i^  c.  p.  lamps  for  a  period  of  nine 
h«»urs.  The  P.  P.  storage  cells  arc  used.  It  is  claimed 
that  these  batteries  combine  the  durability  of  the 
riante  cell  with  the  capacity  of  the  pastetl  form.  The 
special  ron<tru«'tinn  of  the  plates  afTords  an  enormous  work- 
ing area,  enabling  the  cells  to  be  charged  and  discharged  at 
ver>-  high  rates  without  producing  disintegration  or  buck- 
ling. The  battery  consists  of  53  cells,  havijig  a  capacity  of 
140  ampere  hours,  the  normal  rate  of  charge  and  discharge 
being  1 1  amperes.  The  cells  complete  weigh  about  65 
pounds,  including  the  acid.  The  outside  dimensions  of  the 
cells  are  t2  inches  lottg.  6  inches  wide  and  131-2  inches  high. 
When  fully  charged  the  battcr>-  will  operate  40  16-c.  p.  lamps 
of  60  watt";  each  for  four  hours 

The  "  Xcvillc "  atit^matic  acc\imulator  switch  is 
used  in  charging  in  order  to  prevent  the  current  froin  the 
batter\    of   acctmmlators    discharging    itself    thro\igh    the 


dynamo,  when  for  any  reason,  such  as  a  belt  breaking  or  the 
gas  supply  of  the  gas  engine  being  accidentally  cut  oflf,  the 
EL  M.  F.  of  the  dynamo  falls  below  tliat  of  the  batter)-.  The 
objection  to  this  class  of  apparatus  usually  is  that  it  is 
actuated  by  springs  or  is  so  wound  that  during  the  whole 
time  of  working  a  small  current  is  flowing  from  the  batten.- 
through  the  instrument,  causing  waste  and  heating;  further, 
that  it  has  generally  been  found  necessary  to  adjust  them 
for  one  E.  M.  F.,  which  has,  tlierefore,  been  the  highest  one 
at  which  the  battery  was  likely  to  be.  Hence,  when  they 
are  first  started  with  the  batter}-  low  they  do  not  close  the 
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FIG.  2.— STEAM   ISOLATED  PLANT. 

circuit  until  the  dynamo  is  considerably  above  the  batter) 
in  E.  M.  F.,  causing  a  jump  in  the  lights,  a  shock  to  the 
dynamo  and  sometimes  melting  the  main  fuses  by  the  large 
current  generated. 

This  switch  is  constructed  somewhat  on  tlic  principle  of  a 
polarized  relay,  and  is  so  wound  that  as  long  as  the  E.  M.  1". 
of  the  battery  is  greater  than  that  of  the  dynamo,  the  cir- 
cuit is  held  open,  but  as  soon  as  the  E.  M.  F.  of  the  dynamo 
exceeds  that  of  the  battery,  the  tendency  of  the  switch  is  10 
move.  A  difTercnce  of  one  or  two  per  cent,  is  sufficient  10 
close  the  circuit,  and  this  is  accomplished  by  a  copper  fork 
dipping  into  two  mercury  cups.  The  opening  or  closing  of 
the  circuit  is  effected  when  the  E.  -M.  F.  on  the  two  sides  is 
practically  the  same,  and  therefore  the  current  then  passing 
is  so  small  that  even  with  a  switch  constructed  to  carry  200 
amperes  the  spark  is  scarcely  perceptible.  If  the  batter)-  is 
nearly  run  out,  say  at  98  volts,  or  if  the  battery  is  fully 
charged,  say  at  no  volts,  the  switch  will,  without  ad- 
justment. o])en  and  close  within  one  or  two  per  cent,  of  the 
E.  M.  F.  which  the  battery  is  then  giving,  .\fter  the  circuit 
has  been  closed  the  only  loss  of  power  in  the  instrument  is 
that  caused  by  the  resistance  of  the  large  wire  through 
which  the  current  flows,  and  this  is  not  worth  considering. 

The  arrangement  of  switchboard  is  ver)-  convenient, 
and  includes  regulator  switches  for  both  charging  and  dis- 
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FIO.   3— AfTOMATIC   ACCUMULATOR   SWITCH 

charging  the  accumulators,  also  switches  for  lamps  and 
dynamo  circuits,  provision  having  been  made  for  mounting 
voltmeter  and  amtneter  for  measuring  either  the  charging  or 
discharging  currents. 

The  automatic  accutnulator  switch  may  l.e  connected  in 
cither  branch  of  the  d)T>amo  circuit  TFig.  3»  s<.  that  the  rnr- 
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rent  (assuming  that  an  electric  current  always  flows  from  a 
positive  toward  a  negative  pole)  shall  flow  in  the  pole  marked 
4-  and  out  the  other,  noting  that  it  is  approximately  level 
Each  cup  is  filled  with  mercury  up  to  the  level  of  the  small 
knife  edges  projecting  into  the  cup.  The  balance  weight  is 
so  adjusted  that  when  not  under  the  influence  of  any  cur- 
rent the  fork,  when  pressed  down  and  gently  released,  will 
at  once  rise  clear  out  of  the  mercury  to  its  normal  position. 


FIG.  4— GAS  KNGINK  PLANT. 

Ihe  main  switch  on  the  dynamo  circuit  may  then  be  closed 
and  the  dynamo  started.  If  properly  connected  when  the 
voltage  of  the  dynamo  is  about  two  or  three  volts  higher 
than  that  of  the  battery,  the  automatic  switch  will  work,  and 
when  it  is  once  started  there  is  no  need  of  further  attention. 
In  some  cases  it  is  desirable  to  call  attention,  by  means  of 
a  bell,  to  the  fact  that  the  switch  has  opened  and  that  the 
dynamo  is  no  longer  charging  the  cells.  Tn  such  cases  an 
electric  bell  can  be  inserted  in  the  cir- 
cuit (Fig.  3)  of  the  instrument  in  such 
a  way  that,  as  soon  as  the  switch  has 
opened  and  the  E.  M.  F.  of  the  dynann 
has  fallen  much  below  tliat  of  the  bat- 
tery, the  bell  will  ring,  and  thus  call  the 
attention  of  the  man  in  charge. 

The  condition  of  each  cell  forming 
a  battery  may  be  ascertained  during  the 
discharge  of  the  battery  by  means  of  a 
voltmeter    and    a    hydrometer.     Much 
can     be     determined       by     a     careful 
examination    of   the    cells    when    fully 
charged,   at   which   time   all   the   cells 
should  give  off  gases  equally,  but  with- 
out the  aid  of  such  instruments  as  a 
voltmeter  ai/d  a  hydrometer  a  decrease 
in   capacity   cannot  be   detected.     The 
voltmeter    readings    should    be    taken 
toward  the  end  of  the  evening's  work 
while  the  cells  are  still  discharging  on 
the  lamps,  when  the  lower  capacity  of 
any    faulty    cells    may    be    apparent. 
The     specific     gravity     readings     are 
useful    in    that    they    show    approxi- 
mately at  any  time,  the  charge  remain- 
ing in  a  cell;    and  the  discharge  E.  M.  F.  test  is  necessary 
to  indicate  whether  any  cell  drops  in  capacity  before  the  re- 
mainder.    A  rod  is  supplied  with  each  instrument  for  insur- 
ing proper  contact  on  the  battery  and  enabling  one  person  to 
make  the  test. 

While  a  storage  battery  plant  is  a  very  convenient  ac- 


cessory to  a  residence  electric  lightmg  plant,  it  is  very  costly 
and  requires  a  great  deal  of  attention  and  continued  watch- 
fulness on  the  part  of  the  attendant  in  order  that  the  best 
results  may  be  obtained.  The  3-h.  p.  engine  and  dynamo 
will  charge  the  battery  during  the  day,  and  at  night  the 
engine,  dynamo  and  battery  can  all  work  together  and  give 
a  total" output  of  50  i6-c.  p.  lamps,  the  battery  supplying  25 

lamps  'for  nine  hours. 

There  seems  to  have  been  no  at- 
tempt made  abroad  to  construct  the 
steam   plant   so   that   the    fuel    and 
water  may  be  supplied  to  the  en- 
gines automatically.       Some  of  the 
more  recent  plants  installed  in  this 
country  are  so  arranged  that  kero- 
sene oil  or  natural  gas  can  be  used 
for  fuel,  and  the  water  is  automat- 
ically kept  at  the  proper  height  in 
the  boiler  by  means  of  a  float  at- 
tached to   the  feed  pipe.        If  the 
steam  pressure  arises  above  80  or 
90  pounds,  the  fuel  supply  is  auto- 
matically cut  ofif,  and  when  the  pres- 
sure falls  below  80  pounds  the  fuel 
is   again   supplied.     In   this   way  a 
plant   can  now  be   installed   which 
will  require  little  or  no  attention  be- 
yond 'that  of  starting  and  st-^yp'ng. 
The    engine    and    dynamo    can    be 
started  at  3  P.  M.,  and  operated  until 
10  or  II  P.  M.,  practically  without 
attention      The  dynamos  used  have  automatic  oil  ring  bear- 
ings, and  the  main  engine  bearings  are  lubricated  from  the 
crank  case. 


Magnetised  Side=Arms. 


It  is  reported  that  bayonets  belonging  to  marines  on  board 
Her  Majesty's  ships  have  in  certain   cases  become  highly 


FIG.  5.— STEAM   ISOLATED  PLANT. 

magnetized  through  contact  with,  or  close  proximity  to, 
dynamos,  or  from  other  causes,  the  result  being  that  com- 
passes have  become  affected  by  sentries  passing  near  them 
when  wearing  these  sidearms.  In  future  sentries  are  not  to 
wear  sidearms  when  on  duty  in  the  dynamo  flats,  and  this  is 
expected  to  overcome  the  difficulty. 
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Practical    Properties  of   Polyphase    Apparatus.— Ill* 


BY  LOLIS  BELL. 

HE  piacc  where  it  is  most  desirable 
It}  retain  as  high  a  value  as  possible 
for  the  power  fact«jr  is  where  the 
mot«jrs  arc  Uj  be  used  on  long  cir- 
cuits, in  which  case  it  is  important 
to  keep  the  general  inductance  of  the 
ni  low.  In  this  connection, 
11'  .'.ever,  nearly  all  the  long  distance 
prop<jsitions  which  I  have  investi- 
gated— an<l  their  number  is  very 
great — require  the  use  of  mixed  ajjparatus — induction 
motors,  synchronous  motors  and  lighting,  in  which  case  the 
general  energy  factor  can  be  kej)t  fairly  high,  particularly  as 
the  synchronous  motors  can  even  be  made  to  compensate 
in  large  measure  for  the  presence  of  the  induction  motors. 
A  worrl  now  with  reference  to  efficiency.  Fig.  7  gives  a 
pair  of  eHiciency  curves,  one  of  them.  A,  taken  from  a  5-h.  ji. 
motor,  the  other,  77.  from  a  20-h.  p.  machine.  The  5-h.  p. 
motor  had  four  poles,  the  20  h.  p.,  six,  and  both  were  in- 
tended to  run  at  50  cycles.  A  glance  at  the  curves  will  show 
that  their  full  load  efficiencies  were  respectively  a  trifle  over 
82  and  88  per  cent.,  the  larger  motor  in  particular  retaining 
a  very  tiniform  efficiency  from  half  load  up.  These  figures 
can  be  raised  by  paying  the  .saine  attention  to  the  iron  as  in 
the  ca?c  of  transff^rmers  whidi  do  not  have  a  movable  sec- 
ondary. 

The  two  in  question  had  stampings  of  ordinarily  good 
armature  iron  without  extraonlinary  precautious  in  amical- 
ing.  l-rotn  a  special  5-h.  j).  motor  1  have  obtained  a  full 
loa»l  efficiency  of  very  nearly  90  per  cent.  I  can  hardly  re- 
frain from  comparing  these  efficiency  tests  with  those  of 
motors  of  similar  size  and  of  the  synchronous  alternating 
type,  as  made  by  Ganz  &  Co.,  and  described  in  the  report  of 
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the  I'raukfort  Conunission,  the  perit)dicily  being  42.  In 
this  case  the  maximum  efficiency  of  a  25-h.  p.  motor  was  88 
per  cent.,  the  half  load  efficiency  about  8«i,  while  the  maxi- 
luum  efficiency  of  a  5-h.  p.  motor  was  but  80  per  cent.  All 
these  are,  of  course,  conmiercial  efticiencies.  Motors  of 
other  .sizes  will  bear  alK>ut  the  same  relation  to  the  figures 
given  as  in  the  case  of  ordinary  continuims  current  ma- 
chines, the  two  shown  being  thoroughlv  txpical. 

'Xy'>  conclude  the  matter  of  efliciency  I  annex  the  weight 
rfliciencies  of  five  sizes  of  inducti<Mi  motors 
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These  weights  c«>mpare  extremely  well  with  those  r»f  any 
standard  direct  current  machines,  and  were  light  weight  a 
special  t^bject.  could  readily  be  consi<lerablv  improved. 

Much  has  been  said  regarding  the  effect  of  frequency  «in 
the  properties  of  induction  motors,  and  I  am  sorr>'  to  say 
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most  generally  from  a  purely  theoretical  standpoint.  Judg- 
ing from  numerous  experiments  between  3c  and  70  cycles,  I 
am  strongly  of  the  opinion  that  within  this  range  not  much 
is  gained  or  lost  by  varying  the  frequency,  provided  the 
motors  are  designed  with  reference  to  the  particular  fre- 
quency at  which  they  are  to  be  used,  although,  as  in  static 
transformers,  increased  frequency  tends  to  increased  output 
As  reasons  quite  independent  of  the  character  of  the  motors 
which  can  be  obtained  limit  the  frequency  advisable  in 
power  transmission  work  to  something  like  the  working 
range  just  mentioned,  I  do  not  think  the  gain  is  one  of 
sufficient  importance  to  cause  a  choice  to  be  made  of  one 
moderate  frequency  rather  than  another.  For  example,  low 
cycles  compel  the  use  of  uncomfortably  large  2-pole  induc- 
tion motors,  while  at  high  cycles  even  very  small  motors 
must  have  6  or  8  poles.  At  10  cycles  the  highest  possible 
motor  speed  is  600,  at  100  8  poles  are  necessary  to  get  any 
decently  low  speed. 

I  will  now  briefly  pay  my  respects  to  what  are  really  un- 
symnictrical  i)oly()hase  motors;  that  is,  the  so-called  non- 
synchronous  single  phase  motors,  which  start  by  means  of 
some  phase  differentiating  device,  whereby  a  derived  phase 
is  employed  to  produce  a  sort  of  rotary  pole.  The  result  is 
what  may  be  characterized  as  an  elliptical  rotary  magnetiza- 
tion as  distinguished  from  a  circular  one,  and  consequent 
loss  of  efficiency.  In  general  they  start  and  run  like  bad 
polyphase  machines,  have  a  less  output  for  the  same  size, 
and  a  lower  efficiency.  These  statements  are  amply  borne 
out  by  figures  which  have  been  published  on  the  Oerlikon 
three  phase  and  single  phase  motors,  showing  that  the  latter 
have  for  the  same  output  greater  weight  and  less  efficiency. 
The  power  factors  of  such  motors  are  decidedly  below  those 
of  polyphase  motors.  I  believe  that  it  would  be  possible, 
however,  to  design  a  mctor  of  this  class  which  should  have 
nearly  as  good  properties  as  the  polyphase  motors  I  have  de- 
scribetl,  but  it  would  be  costly,  and  would  perform  much 
better  if  regularly  wound  for  two  or  three  phases.  In  other 
words,  the  same  structure  that  would  give  a  good  single 
phase  motor  would  give  a  phenomenal  polyphase  one. 
With  single  phase  induction  motors,  the  use  of  condensers 
would  be  decidedly  advantageous,  and  they  thus  might  be 
made  fairly  operative  even  at  rather  high  cycles. 

The  static  transformers  used  for  polyphase  work  l>eing, 
in  all  essential  particulars,  like  those  with  which  the  public 
is  already  familiar,  little  need  really  be  said  on  this  score 
except  that  in  most  cases  the  average  efficiency  of  trans- 
formers in  i)olyphase  plants  will  be  found  decidedly  better 
than  in  the  lighting  plants  now  in  operation,  principally 
for  the  reason  that  larger  units  are,  and  will  be.  genera'ly 
used. 

The  (jucstion  of  frecpiency  is  of  more  importance,  how- 
ever, and  the  general  facts  in  the  case  are  that  the  low  fre- 
quency transf«'rmers.  other  things  being  equal,  are  the  more 
bulky  and  expensive,  though  not  in  a  ver>'  great  degree. 
Within  the  working  range  f<»r  pinver  transmission  work  the 
difTerence  is.  as  in  the  case  of  motors,  not  so  considerable  as 
entirely  to  overshadow  other  considerati<Mis  which  arise  in 
specific  cases,  such  as  thosc-of  permissible  inductance,  size  of 
units,  pemiissiblc  heating,  loss  of  energy  generally  under 
the  particular  circumstajices  considered,  and  the  like. 

The  convenient  and  efficient  use  of  rotary  converters  is  a 
very  characteristic  advantage  of  polyphase  systems.  These 
machines  have  already  been  considerably  discussed,  and  it  is 
perhaps  sufficient  to  say.  as  regards  their  general  character, 
that  they  are.  in  all  essential  particulars,  closely  similar  to 
standard  clirect  current  machines.  They  are  self-starting, 
can  readily  be  compounded  for  constant  potential  and  be- 
have in  all  respects  like  direct  current  generators.  Tt  is 
possible  to  make  a  single  phase  machine  of  somewhat  smaller 
output  for  the  same  size,  and  non-self-starting.  In  actual 
operation  they  are  highly  satisfactory  and  appear  to  give 
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considerably  better  results  than  any  methods  which  have 
yet  been  brought  forward  for  converting  akernating  into 
direct  current  by  any  species  of  conmmtation. 

As  a  good  many  of  our  friends  who  are  not  deeply  versed 
in  the  electrical  industry  say,  electricity  is  in  its  infancy,  and 
from  all  I  can  learn,  the  art  of  directly  commuting  an  alter- 
nating current  and  getting  a  decent  direct  current  is  very 
decidedly  in  its  infancy. 

In  the  use  of  rotary  transformers,  the  frequency  is  a  con- 
sideration of  much  more  importance  than  in  the  case  of 
transformers  or  of  induction  motors.  It  is  a  matter  of 
some  difficulty  to  build  a  large  unit  for  high  frequency,  the 
difficulty  being  encountered,  as  might  be  expected,  in  the 
commutator.  It  is  probably  as  easy  or  easier  to  build  a 
500-kw.  unit  for  30  cycles  as  it  is  to  build  a  loo-kw.  unit 
for  60,  so  that  where,  for  any  cause,  it  becomes  necessary  to 
use  a  large  number  of  rotary  transformers,  this  necessity 
may  quite  control  one's  choice  of  the  precise  frequency  to  be 
employed. 

In  all  practical  cases  of  transmission  of  power,  rotary  con- 
verters require  the  use  of  transformers  for  reducing  the  line 
potential,  inasmuch  as  if  they  are  not  used  the  voltage  on 
the  main  line  will  necessarily  be  so  low  that  it  would  be 
quite  as  well  or  better  to  transmit  the  continuous  current 
directly. 

In  planning  a  polyphase  system  one  of  the  first  questions 
that  naturally  arises  is  that  of  frequency  in  its  relation  to 
the  machinery,  the  line  and  the  service.  So  far  as  the  first 
count  is  concerned,  one  can  say  that  while  in  general  the 
higher  the  frequency,  the  less  the  bulk  of  the  apparatus,  each 
size  of  unit  has  a  certain  frequency  which  gives  the  greatest 
economy  in  material  and  labor.  The  larger  the  unit  the  less 
this  frequency.  The  rate  of  change,  however,  is  rather  slow, 
and  as  an  actual  result  of  designing  with  economy  in  view, 
the  largest  units  as  yet  proposed,  5,000  to  10,000  h.  p.,  will 
show  very  little  difiference  in  economy  between  say  25  and  40 
cycles.  In  discussing  frequency,  theorists  have  often  fallen 
into  the  grievous  error  of  considering  only  the  generating 
units.  The  load  of  transformers  and  motors  is  of  equal,  in 
fact  of  greater  importance,  since  the  actual  aggregate  cost  is 
far  greater,  and  in  nearly  every  practical  case  will  call  for  a 
frequency  considerably  higher  than  in  the  case  of  the  gen- 
erating units.  One  might,  for  instance,  by  ignoring  this 
fact,  save  $ic,ooo  in  the  generators  and  lose  $50,000  in  the 
transformers  and  motors. 

So  far  as  the  line  alone  is  concerned,  the  lower  fre- 
quencies are  the  better,  since  they  reduce  inductance  and  sta- 
tic eftects.  Nevertheless,  too  much  importance  should  not 
be  attached  to  this,  since  the  vast  majority  of  cases  can  be 
handled  with  perfect  success  at  a  frequency  of  50  or  60  ^^. 
For  example,  one  can  transmit  1,000  kw.  at  10,000  volts  a 
distance  of  twenty  miles  or  so  on  a  single  circuit  (three 
phase)  and  still  have  the  total  impedance  less  than  double  the 
ohmic  resistance.  In  practice,  such  a  system  would  gen- 
erally, too,  carry  a  considerable  output  in  synchronous 
motors,  which  can  be,  and  should  be,  made  to  serve  as  gigan- 
tic capacities  reducing,  or  even  annuling,  the  inductive  drop. 
Finally  we  come  to  the  service.  There  is  a  frequency  below 
which  incandescent  lamps  cannot  be  operated  without  per- 
ceptible flickering.  This  frequency  certainly  varies  with 
different  observers  and  perhaps  also  with  the  same  observer 
at  different  times.  Prof.  Mangarini  and  others  have  placed 
the  limit  as  high  as  40  or  50  '^.  The  average  eye,  I  think, 
is  less  sensitive  than  this.  Personally,  the  limit  seems  to  be 
about  30,  ^^  certainly  over  25  ^^  and  under  35  ''^,  and  a 
number  of  other  observers  unite  on  about  these  same  figures. 
It  would  be  almost  impossible  not  to  notice  variations  at 
25  '^,  and  they  are  most  annoying,  not  to  say  intolerable; 
30  '^  certainly  leaves  a  small  enough  factor  of  safety. 
Alternating  arc  lights  are  even  more  sensitive.     The  very 


best  carbons  begin  to  give  considerable  trouble  at  40  ''-^, 
and  with  most  carbons  flickering  is  perceptible  at  50  or  even 
at  60. 

Inasnuich  as  most  large  systems  find  the  arc  lighting  de- 
sirable, and  practically  all  must  use  many  incandescent 
lamps,  the  frequency  should  certainly  be  kept  above  30 
^^  and  preferably  above  40.  To  go  below  30  ^^  is  wan- 
tonly to  throw  away  the  most  characteristic  advantages  of 
the  alternating  system,  and  in  the  vast  majority  of  cases  is 
not  worthy  of  serious  consideration. 

To  my  mind  the  most  serious  consideration  in  long  over- 
head lines  and  all  underground  lines  is  static  capacity.  Par- 
ticularly is  this  the  case  when  the  current  waves  are  non- 
sinusoidal,  for  in  such  case  we  can  get  phenomena  of  re- 
sonance not  only  from  the  fundamental  frequency,  which  is 
generally  low  enough  to  keep  out  of  the  way,  but  from  the 
higher  harmonics  as  well.  These  are  liable  to  produce  dis- 
charges that  will  rupture  almost  any  finite  insulation.  For 
this  reason  the  sine  wave  is  highly  desirable,  far  more  than 
from  any  consideration  of  efficiency.  I  am  sure,  however, 
that  a  sufficiently  close  approximation  to  it  can  generally 
be  obtained  from  a  properly  designed  dynamo,  and  the  in- 
ductance that  generally  exists  helps  to  muffle  the  higher 
harmonics.  Resonance  is  generally  in  evidence  on  long 
lines,  however,  and  makes  itself  felt  by  a  tendency  to  spark 
and  sputter  beyond  the  capabilities  of  the  nominal  voltage. 
It  may  prove  advisable  in  some  cases,  when  dealing  with 
non-sinusoidal  waves,  to  give  the  line  artifically  a  capacity 
that  will  not  readily  respond  to  the  most  prominent  har- 
monics. I  remember  once  experimenting  with  a  tuning 
fork  with  a  sixth  harmonic  that  quite  drowned  the  funda- 
mental, and  it  is  quite  possible  to  conceive  of  a  dynamo 
with  undesirable  characteristics  of  a  similar  sort. 

The  upper  limit  of  practicable  voltage  is  most  uncertain; 
5,coo  and  10,000  volts  have  been  experimentally  shown  to 
be  available,  and  15  to  25,000  possible.  If  the  condi- 
tions to  be  met  render  these  voltages  necessary,  I  think  they 
can  be  handled  well  enough.  The  question  really  resolves 
itself  into  the  commercial  one  of  paying  for  the  necessary 
precautions  in  insulation.  A  voltage  will  be  reached,  how- 
ever, at  which  these  precautions  will  cost  more  than  the 
extra  copper  required  for  a  lower  voltage,  and  here  com- 
mercial necessity  will  call  a  halt.  This  point,  however,  has 
yet  to  be  experimentally  found. 

Whether  the$e  high  voltages  should  be  derived  direct  from 
the  machine,  or  obtained  from  step-up  transformers,  is  a 
question  which  has  been  often  discussed.  The  high  voltage 
dynamo  in  very  large  sizes  has  the  advantage  in  first  cost 
over  a  low  voltage  one  plus  transformers,  but  runs  a  far 
greater  risk  of  serious  injviries.  Besides,  wha*-  is  of  practi- 
cal importance  is  that  with  a  high  voltage  dynamo,  if  any- 
thing happens,  the  dynamo  is  gone.  Take  a  10,000-volt 
dynamo,  let  a  rupture  once  get  started,  and  it  is  a  case  of 
ruined  machine  practically  ever}-  time.  When  you  have 
transformers  and  a  burn-out,  you  may  have  lost  one  or  more 
transformers  to  be  sure,  but  probably  you  are  running 
banked.  Indeed  it  is  ver}-  foolish  to  put  all  one's  eggs  in 
one  basket  in  such  a  matter.  So  instead  of  losing  a  5,000 
or  ic,ooo-h.  p.  dynamo.  }Ou  may  lose  only  a  transformer  of 
100  kw..  or  something  of  that  kind.  Although  we  would  all 
like  to  use  high  voltage  dynamos,  on  account  of  economy  in 
first  cost,  until  they  have  been  practically  proved  to  be 
sufficiently  free  from  breakdowns,  I  should  say  it  would  be 
very  poor  practice  to  use  them  extensively,  although  they 
are  now  being  tried  somewhat,  and  I  hope  we  shall  find  the 
result  to  be  good. 

I  am  now  compelled  to  disturb  a  ver\'  much  mooted  ques- 
tion; that  is,  the  amount  of  copper  required  for  polyphase 
lines.  It  goes  almost  wthout  saying  that  all  polyphase  sys- 
tems using  a  complete  circuit  per  phase  will  require  the 
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same  amount  of  copper  as  an  ordinary  aliernating  system- 
Some  statements  have  been  goin^  around  recently  as  to  the 
relative  amount  of  copper  required  for  the  alternating  sys- 
tem and  for  the  direct  current,  which,   I  think,  are  ver)- 
largely  founded  on  a  misconception.     They  seem  to  pro- 
ceed on  the  principle  that  in  all  cases  where  alternating  cur- 
rents can  be  employed  we  may  consider  direct  current  as  a 
straightforward  competitor.     This  is  certainly  not  so.     In 
a  vast  number  of  cases  where  we  have  to  deal  with  voltages 
somewhere  near  the  limit  of  insulation,  the  direct  current 
is  out  of  it  from  the  start,  and  is  not  to  be  considered  at  all. 
In  the  second  place,  it  is  a  grave  question  whether  the  elec- 
trolytic strains  of  the  direct  current  are  not  under  some  cir- 
cumstances, perhaps  many  circumstances,  fully  as  bad  as  the 
electrostatic  stresses  caused  by  the  somewhat  higher  alter- 
nating voltage.     That  is  a  subject  that  will   have  to   be 
studied  very  thoroughly  before  we  shall  know  quite  where 
we  stand.     Xow,  as  regards  the  copper  required  for  poly- 
phase circuits  which  are  interlinked,  1  went  to  the  trouble, 
for  the  sake  of  informing  a  few  recalcitrant  persons  who  do 
not  want  to  believe  a  mathematical  demonstration,  of  hav- 
ing an  exi>erimcnt  actually  made,  setting  up  a  triphasc  gen- 
erator with  a  bank  of  lamps  in  the  laboratory,  and  trying 
the  relative  conditions  as  between  a  single  phase  system  and 
a  triphase  system  with  interconnected  circuits.     The  experi- 
ment  was   performed   in   an   exceedingly   simple   manner. 
I'our  non-inductive  artificial  lines  were  prepared,  and  using 
two  of  these  in  parallel,  a  certain  amount  of  energy  was 
transmitted  to  lamps  banked  at  the  other  end.     A  single 
phase  current  was  used  and  the  losses  carefully  measured. 
Then  one  of  the  lines,  this  experiment  having  been  made, 
was  removed,  and  the  remaining  three  wires  worked  on  the 
triphase  .system  transmitted  the  same  energy  at  the  same 
initial  voltage,  with  the  same  loss,  showing  conclusively,  as 
might  l)e  expected,  that  theory  in  the  matter  is-  quite  cor- 
rect and  that  the  actual  saving  of  copper  in  the  intercon- 
nected triphase  system  is  25  per  cent.     The  experiment  came 
out  within  one  per  cent,  of  the  calculated  amount,  and  this 
nuist  be  true  whatever  assumption  is  made  regarding  the 
conditions  under  which  we  are  to  transmit  power.     Take  a 
plain   alternating   system    at   any   voltage   you   please,  and 
compute  the  copper  on  any  scries  of  hypotheses  that  may 
suit  your  fancy,  yet  the  interconnected  three  phase  will  do 
the  satne  work  and  do  it  just  as  well  with  three-fourths  the 
outlay  for  copper.     It  is  precisely  ecjuivalcnt  in  its  net  result 
on  the  economy  of  the  system  to  raising  the  voltage  about 
15  per  cent.,  without,  however,  any  added  strain  t^n  the  in- 
sulation, and  I  think  the  man  would  indeed  stultify  himself 
who  would  deny  that  raisitig  the  voltage  afTects  the  econ<:)my 
of  the  system.     .Aside  fn»m  all  other  (juestions  concerning 
it,  an  additional  advantage  of  this  particular  type  of  circuit 
is  the  greatly  reduced  inductance  for  the  same  energy  trans- 
mitted under  similar  conditions,  amounting  only  to  about 
57  per  cent,  of  that  fmnid  on  .1  single  phase  circuit.     This 
reduced  inductance,  which,  after  all,  is  in  part  attributable  to 
the  less  cross-section  of  copper  required,  or  is  rather  inter- 
linked with  it,  is  perhaps  the  greatest  advantage  that  this 
particular  system  has,  and  makes  it  of  extreme  value  on  all 
very   long  lines.     There  nre   not  very   many  points  which 
difTcrcntiate  triphase  from  other  polyphase  syste^l'^.  and  so 
far  as  my  knowledge  goes,  the  two  that  I  have  mentioned 
are  by  far  the  most  important,  more  especially  that  which 
relates  to  inductance  and  incidentally  to  capacity — getting 
arcMitid  as  it  does  the  "bugs"  which  arc  most  dreaded  on 
vcrv   lonty  distances. 


An   Important  Patent    Suit. 


The  case  of  the  Bate  Refrigerating  Company  was  argued 
before  the  United  States  Circmt  Coun  of  Appeals  last  week, 
C.  E.  Mitchell  and  J.  C.  Carter  appearing  lor  the  appellant 
and  W.  H.  Peckham  and  Edmund  W  etmore  for  tne  ap- 
pellees. 

The  point  at  issue  is  in  regard  to  the  meaning  of  tlie  part 
of  the  paragraph  of  section  4,887  of  tlie  Revised  Statutes, 
reading  as  loUows:  "But  every  patent  granted  for  an  in- 
vention which  has  been  previously  patented  m  a  foreign  coun- 
try shall  be  so  limited  as  to  expire  at  the  same  time  with  tlie 
foreign  patent,"  the  appellant  contending  that  it  should  be 
construed  to  read  "'  an  invention  which  has  been  patented 
previous  to  the  application  for  a  patent  therefor  in  the  United 
States  shall  be  limited,"  etc.,  while  the  appellees  contend 
that  the  meaning  is  plain  as  it  is. 

The  main  argument  of  the  appellant  is  that  in  the  re- 
vision of  the  law  on  the  subject  the  language  had  been  so 
changed  as  to  thwart  the  plain  intent  of  the  original  framers 
of  the  law,  and  that  the  statute  is  therefore  open  to  inter- 
pretation, and  hhould  be  construed  as  above  in  harmony 
with  the  original  law,  and  thus  prevent  great  injustice  to 
patentees.  '1  he  appellees  dispute  the  right  to  enter  upon  an 
inquiry  as  to  the  supposed  intention  of  Congress,  show  that 
the  courts  have  invariably  maintained  their  view  and  argue 
that  if  the  construction  claimed  is  allowed  it  will  result  in 
gross  injustice  to  the  public. 


The  Electrolytic   Production  of  Caustic  Soda  and  Bleach. 


Infortunate. 


Mr.  Charles  Henry,  a  French  physicist  of  some  statiding. 
says  that  the  intense  electric  illumination  in  our  railway  sta- 
tions and  large  stores  caused  indigestion! 


The  Electrolytic  Caustic  Soda  and  Chlorine  Trust,  of 
Snodland,  Kent,  England,  is  about  to  convert  itself  into  a 
limited  liability  company,  under  the  title  of  tlie  Electro- 
Chemical  Company,  with  a  capital  of  i20C,ooo  in  40,000 
shares  of  £5  each,  divided  into  26,000  10  per  cent,  preference 
shares  and  14,000  ordinary  shares.  Subscriptions  are  being 
now  invited  for  the  26,000  preference  shares.  The  syndicate 
is  to  be  given  the  14,00c  ordinary  shares,  plus  £30,000, 
either  in  hard  cash  or  preference  shares.  This  is  no  doubt  a 
large  sum  to  give  for  a  process  protected  only  by  patent  law, 
although  it  is  not,  as  things  go  now,  by  any  means  ex- 
travagant, and  the  validity  of  the  patents  for  the  production 
of  caustic  soda  and  bleach  by  electrolysis  has  been  thor- 
oughly well  ascertained.  There  is,  of  course,  nothing  par- 
ticularl}-  novel  in  the  electrolysis  of  a  saturated  solution  of 
common  salt  and  the  obtaining  thence  of  caustic  soda  and 
chlorine,  the  latter  being  subsequently  passed  into  chambers 
containing  lime  and  converted  into  bleach  powder.  But  the 
.*^nodlan(l  process  has  been  experimented  with  on  a  com- 
mercial .scale  for  some  years,  and  it  is  not  too  much  to  say 
that  the  syndicate  has  succeeded  in  overcoming  the  most 
important  difficulties  which  have  hitherto  barred  the  way  to 
connnercial  success.  The  anodes  first  employed  were  made 
of  comparatively  costly  electric  light  carbons,  and  were  raj)- 
idly  eaten  away.  ,'\t  present,  instead  of  tr}ing  to  discover 
some  unattackable  form  of  anode,  the  syndicate  is  using 
the  cheapest  possible  fonn  of  carbon,  consisting  of  the  ordi- 
nary gas  retort  carbon  set  in  a  frame  of  stout  strip  lead,  so 
arranged  that  the  lead  is  not  in  contact  with  the  electrolyte. 
The  cc^st  of  replacing  these  anodes  only  amounts  to  a  few 
shillings  per  ton  of  caustic  soda.  Another  specialtA'  of  the 
process  is  the  absence  of  any  form  of  porous  partition  and 
the  employment  of  kathodes  of  copper,  covered  with  a  super- 
ficial film  of  copper  oxide,  which  prevents  the  back  electro- 
motive force  due  to  nascent  hydrogen.  Owing  to  these  t\vo 
improvements,  the  volts  per  electrolytic  vat  have  been  re- 
duced from  6  to  4.  the  mininMim  theoretical  voltage  required 
being  2.02  volts.  A  consulting  chemist  of  high  standing 
gives  as  his  opinion  that  caustic  soda  and  bleach  can  be  pro- 
duced on  a  large  scale  by  this  electrolytic  process  at  about 
half  the  present  market  price. 


MaKCH  24.  1894. 
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COMPILED  FROM  THE 
PRINCIPAL  FOREIGN 

Note. — Chving  to  the  crowded  condition  of  this  department  the  follo7i'ing 
changes  will  be  fnade,  the  object  being  to  enable  tnore  space  and  attention  to  be  given 
to  abstracts  of  articles  and  papers  of  a  tnore  important  nature.  Almost  every 
issue  of  each  of  the  foreigti  journals  contains  descriptions  and  data.,  often  with 
illustrations  and  tables,  oj  local  central  stations  and  isolated  plants  ;  unless 
they  appear  to  be  of  special  interest  they  will  not  be  noticed  hereafter.  J\efcr- 
ences  to  descriptions  of  steam  and  gas  engines,  boilers,  fuels,  etc.,  and  all  other 
subjects  not  belonging  tinder  the  heading  of  electricity  and  magnetism,  loill  m 
general  be  omitted.  The  Swiss  mo7ithly  ^^Journal  Telegraphiquc  '  (in  the 
French  language)  contains  probably  the  best  telegraph  and  telephone  statistics 
of  the  world,  and  as  this  'Journal  is  doubtless  accessible  to  those  specially  in- 
terested in  this  subject,  rejerences  to  such  statistics  and  descriptions  in  that 
Journal  will  hereafter  be  omitted.  Serials  in  the  nature  of  a  treatise  on  a 
subject  will  be  noticed  only  once  ;  this  will  apply  also  to  papers  which  are 
continued  in  several  issues  and  which  are  merely  referred  to  in  these  columns 
as  distinguished  jrom  being  abstracted.  When  the  same  paper  or  article  is 
reprinted  or  abstracted  in  several  journals,  only  the  first  appearance  will  be 
noticed,  except  if  the  original  is  in  a  foreign  language  and  the  reprint  is  an 
English  translation,  in  which  case  the  references  to  the  translation  will  also 
be  given,  as  usual.  Vety  good  abstracts,  generally  longer  than  can  be  given 
he?'e,  are  published  in  the  monthly  journal  of  the  Institution  of  Electrical 
Engineers  (London),  and  in  the  Jr'roceedings  of  the  Institution  oj  Civil  Engi- 
neers (London),  which  abstracts  will  be  noticed  only  in  case  the  original  article 
has  not  been  mentioned  in  these  columns. — C.  II. 


ELECTRO-PHYSICS. 

Cosmical  Electricity . — In  a  communication  to  the  Lond. 
"  Elec.  Rev.,"  March  2,  Prof.  Elihu  Thomson  replies  to  a  re- 
cent criticism  of  his  remarks  (see  Digest  Feb.  17),  and  states 
that  the  criticism  was  due  in  part  to  the  want  of  the  full  text 
of  his  remarks,  in  which  he  was  particular  to  point  out  the 
difference  between  science  and  speculation,  and  laid  stress 
on  the  fact  that  his  remarks  come  under  the  head  of  specula- 
tion, in  which  case  the  unfavorable  criticism  was  not  justified. 

Apparatus  for  Studying  Hertzian  Oscillations. — In  a  paper 
from  the  Italian  by  Mr.  Righi,  abstracted  briefly  in  the  Lond. 
"  Elec,"  March  2,  he  describes  a  modification  of  the  ap- 
paratus for  lecture  purposes,  for  which  he  claims  decided  ad- 
vantages and  with  which  extraordinarily  short  waves  have 
been  investigated,  the  shortest  being  7  centimetres  long. 

Differential  Equation  0/  Electric  Flow. — The  Lond.  "  Elec. 
Rev.,"  March  2,  discusses  editorially  Mr.  Blakesley's  Physical 
Society  paper,  in  which  he  shows  that  the  admission  of  cer- 
tain properties  of  matter  not  usually  recognized  is  the  only 
way  of  obviating  satisfactorily  the  imperfections  of  existing 
views. 

Electro-Dytiamic  Screening  and  Electric  Shadows. — The 
Lond.  "  Elec.  Eng.,"  March  2,  abstracts  from  the  "  Wied. 
Ann."  a  paper  by  Messrs.  Ebert  and  Wiedermann. 

Propagation  of  Electromagnetic  Waves.  —  "L'Elec,"  Feb. 
24,  and  "  LTnd.  Elec,"  Feb.  25,  reprint  in  abstract  an 
Academy  paper  of  a  mathematical  nature  by  Prof.  Mascart. 

A  New  Electrical  Theorem. — In  a  Physical  Society  paper 
abstracted  briefly  in  the  Lond,  "  Elec."  and  Lond.  "  Elec. 
Eng.,"  March  2,  Mr.  Blakesley  gives  a  theorem  regarding" 
two  or  more  dispositions  of  electromotive  forces  in  any  net- 
work of  conductors. 

Radiation. — The  "  Elek.  Zeit.,"  March  i,  abstracts  a  paper 
by  Mr.  Lenard  from  "  Wied.  Ann.,"  page  225,  in  which  he 
describes  researches  with  his  tubes  containing  a  "  window  " 
of  thin  aluminium  foil. 

Piezo  Electric  Phenomena. — An  article  by  Mr.  Somigliana 
is  abstracted  in  part  in  "  La  Lum.  Elec,"  Feb.  24. 


electrical  journals. 
Tjy  carl  uerx.vg. 

Conductivity  of  Discontinuous  Conductors. — An  Academy 
paper  of  Mr.  Branly  is  abstracted  in  "  LTnd.  Elec,"  Feb.  25; 
he  describes  experiments  made  with  pulverized  materials. 

Influence  Machines.  — "  La  Lum.  Elec.,"  Feb.  24,  contains 
a  note  regarding  some  improvements. 

MAGNETISM. 

Reflection  of  Magnetism. — In  the  discussion  of  Mr.  Kapp's 
paper,  abstracted  elsewhere,  Prof.  Silvanus  Thompson  stated 
that  a  large  sheet  of  iron  not  less  than  10  millimetres  thick 
acted  toward  all  the  things  that  might  be  placed  in  front  of  it 
as  a  magnetic  mirror  giving  negative,  but  not  positive 
images;  an  illustration  is  given  in  the  Lond.  "  Elec,"  ^larch 
2;  if  this  sheet  of  iron  is  placed  in  front  of  the  end  of  a  coil 
the  effect  is  the  same  as  if  there  were  no  sheet,  but  as  if  the 
coil  were  double  the  length;  that  is,  as  if  the  coil  and  its 
image  (on  the  other  side  of  the  screen)  were  both  at  work, 
doubling  the  action  of  this  coil;  if  two  such  sheets  were 
placed  at  the  two  ends  the  effect  is  analogous  to  a  candle 
between  two  mirrors,  thus  producing  an  endless  row  of  coils, 
or  practically  an  endless  straight  coil. 

Magnetism  and  the  Makers  of  IroJi. — ^Ir.  Evershed  in  the 
Lond.  "  Elec,"  March  2,  discusses  this  subject  without,  how- 
ever, giving  anything  new;  he  states  tliat  the  hope  that  b} 
further  purification  of  the  iron  hysteresis  might  be  eliminated 
entirely,  is  almost  certain  to  prove  illusor>',  as  hysteresis  is  a 
property  inherent  in  a  group  of  magnetic  molecules;  a  far 
more  important  matter  for  iron  makers  is  to  supply  a  uni- 
form quality  rather  than  iron  of  absolute  purity;  to  builders 
of  dynamos  and  transformers  his  recommendation  is  to 
make  frequent  tests. 

Sun  Spots  and  Magnetic  Disturbafices. — A  paper  by  Dr. 
Palazzo  from  the  Italian,  published  in  "  Nature,"  volume  22, 
page  189,  is  abstracted  briefly  in  the  Lond.  "Elec,"  March 
2;  he  discusses  the  relation  between  the  two  phenomena,  and 
concludes  that  the  connection  between  them  is  by  no  means 
a  simple  one. 

Magnetic  Induction. — The  "Elek.  Anz.,"  Feb.  25,  con- 
tains another  article  by  Mr.  Schwartze,  in  which  he  criti- 
cises unfavorably  the  usual  formulas  for  magnetic  induction. 

UNITS,    MEASUREMENTS    AND    INSTRUMENTS. 

Testing  the  Magnetic  Qualities  of  Iron. — I\Ir.  Kapp's  paper, 
mentioned  in  the  Digest  last  week,  is  reprinted  in  the  Lond. 
"  Elec.  Rev."  and  Lond.  '"  Elec,"  March  2,  the  latter  journal 
containing  also  an  illustrated  report  of  the  discussion;  the 
illustrations  of  the  paper  are  given  best  in  the  Lond.  "  Elec. 
Eng.,"  March  2,  which  are  reproduced  here.  His  aim  was 
not  absolute  accuracy,  but  more  a  method  which  can  be 
used  by  any  one  in  the  laboratory:  it  has  been  in  use  for 
some  years  and  has  given  results  which  have  ahvayb  been 
sufficiently  accurate  for  practical  purposes.  For  testing  iron 
bars  he  uses  a  modified  form  of  the  Thompson  permeameter, 
in  which  the  induction  through  a  sample  bar  is  measured'  by 
the  force  required  to  pull  it  away  from  another  piece  of  iron; 
as  the  induction  is  proportional  to  the  square  root  of  this 
force,  any  small  error  in  the  measurements  results  in  a  still 
smaller  one  in  the  induction ;  his  object  was  to  make  the  cor- 
rections both  small  and  definite;  as  will  be  seen  from  Fig.  i, 
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it  consists  of  a  heavy  rectangular  frame  of  Lowmoor  iron 
well  annealed,  within  which  is  a  fixed  solenoid  with  a  sub- 
divided winding,  so  that  a  variable  but  known  number  of 
turns  can  be  placed  in  circuit,  the  object  being  to  keep  the 
current  within  limits  between  which  it  can  be  measured 
accurately;  the  sample  consists  of  a  bar  accurately  turned 
and  faced  at  the  lower  end,  it  is  larger  at  the  upper  end,  where 
i^  makes  a  tight  fit,  and  is  centred  at  the  lower  end  by  a  gun 
metal  ferule;  a  movable  plunger  at  the  bottoin  contains  a 
scale  pan  for  the  weights;  the  correction  due  to  the  air  space, 
which  is  the  most  important  one,  can  be  easily  calculated 
and    the    r)thcrs    are    (juite    trifling:    for    inductions    above 
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io,ooo,  even  tiie  f(jrmer  becomes  relatively  small,  and  above 
15,000  quite  negligible;  it  is  necessary  to  use  a  storage  bat- 
tery, as  a  dynamo  current  is  too  varible;  the  greatest  weight 
sui)i)(jrtiU  l;y  a  half-inch  sample  bar  of  good  iron  is  about 
45  i)ounds;  the  time  occupied  for  a  test  through  a  complete 
cycle  is  about  one  hour  with  two  men.  For  testing  trans- 
former plates  the  apparatus  in  Fig.  2  is  used,  consisting  es- 
seiUially  of  a  chjsed  magnetic  circuit,  as  shown,  the  sample 
plati-s  being  the  stniighl  upper  pieces,  which  are  laid  to- 
gether to  make  up  a  certain  weight  and  inserted  through  the 
io|)  coil,  being  fixed  by  wooden  wedges,  the  coils  being 
comiected  to  a  sine  current  through  a  wattmeter;  the  instru- 
ment is  calibrated  once  f(jr  all  by  making  the  sample  and 
the  permanent  i)art  of  the  same  (|uality  of  i>lates  and  then 
apportioning  the  losses  according  to  their  weights;  with 
other  samples  from  the  loss  measured  by  the  wattmeter  this 
constant  jjortion  is  deducted,  the  remainder  being  the  loss 
in  the  sample,  a  correction  being  made  for  the  loss  due  to 
ohniic  resistance,  which,  however,  is  exceedingly  small;  as 
before,  the  coils  are  sub-divided;  the  resistance  of  the  joints 
is  innnaterial,  as  it  influences  only  the  current,  but  not  the 
power.  Two  curves  are  given  in  I'ig.  3  for  the  mean  and 
the  minimum  in(lucti«in  and  the  I(»ss  of  power  in  watts  per 
pouml;  within  thicknesses  between  10  and  13  mils,  the  thick- 
ness has  only  a  very  small  influence  on  the  loss,  which  con- 
firms ICwings  investigation,  from  which  he  concluded  that 
there  is  no  advantage  in  going  below  13  mils.  He  discusses 
also  the  method  of  making  up  a  comiilete  transformer  with 
sami)le  plates,  but  concludes  that  besiiles  being  expensive  it 
is  very  uncertain,  as  the  test  includes  that  of  the  complete 
transformer  and  is  not  that  of  the  iron  alone. 

Tn  the  discussion  Prof.  Hughes  and  others  brought  up  the 


objection  to  the  contact  between  the  two  pieces  of  iron. 
Prof.  Thompson  believed  that  his  (Thompson's)  later  form 
was  even  better  than  Kapps;  he  tries  to  avoid  sources  of 
correction,  and  makes  the  cross-section  of  the  yoke  pieces 
200  times  as  great  as  that  of  the  test  rod,  the  latter  being 
made  longer  and  thinner  than  in  Kapp's  instrument  to 
diminish  the  error  of  contact,  the  rupture  taking  place  be- 
tween the  sample  piece  and  the  yoke;  he  suggested  a  method 
for  testing  iron  in  large  blocks  by  means  of  two  small  coils 
embedded  in  a  strip  of  ebonite,  acting  as  a  sort  of  trans- 
former; this  is  laid  on  a  block  of  iron  and  a  magnetizing  coil 
is  applied;  it  was  a  mere  suggestion.  Mr.  Steele  called  at- 
tention to  the  importance  of  selecting  a  proper  sample  from 
which  the  skin  had  all  been  turned  away ;  to  get  rid  of  con- 
tact resistance  he  suggests  using  a  small  cap.  Dr.  Flem- 
ing suggested  that  unless  the  iron  was  tested  in  the  form  in 
which  it  was  to  be  used,  the  test  would  not  be  conclusive;  he 
showed  that  eddy  currents  in  a  transformer  plate  might  cir- 
culate in  the  plane  of  the  plate;  also  that  the  loss  in  the  iron 
seemed  to  depend  on  the  E.  M.  F.  of  the  curve;  it  would  be 
of  great  importance  to  ascertain  whether  it  was  not  possible 
to  get  rid  of  hysteresis  altogether.  Mr.  Sparks  thought  that 
the  results  for  a  sample  bar  \<ould  not  be  the  same  as  that 
of  the  iron  in  the  machine.  Prof.  Perrj*  did  not  ^prove  of 
Thompson's  proposed  methods,  as  there  was  no  saturation 
and  no  penneability;  he  called  attention  to  the  fact  that  the 
lifting  power  is  greatly  increased  by  reducing  the  area  of 
contact.  Mr.  Mordey  stated  to  have  had  great  trouble  in 
obtaining  an  even  quality  of  iron;  in  his  specification  he 
adopts  the  standard  of  2,500  lines  per  square  centimetre  and 
a  loss  at  100  periods  of  0.38  watts  per  pound,  a  standard 
easily  worked  to;  0.25  and  0.28  have  been  obtained:  the  va- 
riation was  60  per  cent,  above  the  standard,  even  in  the  same 
case  of  iron;  chemical  analysis  was  absolutely  no  guide;  the 
power  fact(3r  varied  all  the  way  from  0.6  to  o.()  with  the  same 
hysteresis :  he  had  found  great  difficulty  with  the  contacts.  Mr. 
Ravcnshaw  called  attention  t«^  the  importance  of  testing 
armature  iron,  stating  that  the  hysteresis  loss  had  been  found 
to  be  twice  as  great  in  bulk  as  in  samples.  Mr.  Siemens  de- 
scribed the  method  used  in  Woolwich,  which,  he  claimed, 
was  much  simjiler  and  safer:  it  was  based  on  that  of  Prof, 
lowing,  the  apparatus  consisting  of  a  brass  tube  3  feet  long 
and  3-4  inch  internal  diameter,  over  which  a  coil  was  wound 
and  c<^nnectcd  to  a  rheostat  and  double  key  with  a  lO-volt 
battery,  an  exploring  coil  connected  to  a  galvanometer  en- 
circled the  middle  portion:  by  this  method  the  hysteresis 
cun'cs  were  plotted,  the  iron,  which  must  be  shorter  than  the 
tube,  being  i)laced  in  the  inside;  the  area  of  this  curve  gave 
the  quality  of  the  iron ;  if  the  piece  of  iron  was  smaller,  the 
curve  would  be  inclined,  but  its  area  remained  the  same: 
there  was  no  fitting  whatever:  it  takes  one  man  a  quarter  of 
an  hour  to  make  a  test.  Mr.  Kapp.  in  replying,  agreed  that 
the  difliculty  was  in  the  contact,  but  stated  that  for  high  in- 
ductions this  did  not  make  much  difference.  "  Ind.  and 
Iron."  in  an  editorial,  states  that  the  methods  are  quite  old 
and  that  the  real  drawback  was  in  the  pull  being  too  large, 
and  that  if  the  induction  is  not  perfectly  uniform  over  the 
contact  surface,  it  couhl  not  be  determined  from  the  pull. 
Tn  an  editorial  discussion,  the  Lond.  "  Electrician  "  does  not 
think  that  Mr.  Kapp  has  solved  the  problem  satisfactorily, 
the  objections  being  due  to  the  joints:  attention  is  called  to 
the  neglect  of  testing  of  armature  iron,  and  it  does  not  believe 
his  methods  admit  directly  of  the  determination  of  the  per- 
meability of  the  armature?,  on  which  it  is  claimed  the  char- 
acteristic of  a  machine  depends  to  a  large  extent;  it  believes 
that  none  of  the  methods  discussed  appear  to  be  quite  per- 
fect. Some  further  extracts  from  the  discussion  will  be 
found  under  "  Transfomicrs  "  and  "  Magnetism." 

Photometers. — A  well-illustrated  description  of  Mascart's 
photometer  is  given  in  "\ja.  Nature."  Feb.  24:  also  a  novel 
form  of  photometer  devised  by  Mr.  Henr)-,  intended  spe- 
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cially  for  very  dim  illuminations;  a  tube  resembling  a  small 
telescope  contains  two  semi-circular  screens,  <nie  ot  gr(nm(l 
glass  permitting  the  light  which  is  measured  to  pass 
ihrough;  the  other  is  covered  with  phosphorescent  sulphide 
ui  zmc;  a  short  piece  of  magnesium  wire  of  fixed  dimen- 
sions is  placed  in  front  of  this  screen;  the  burning  of  this 
illuminates  the  phosphorescent  screen;  with  a  st(jp  watch 
the  time  is  then  measured  after  the  light  is  extinguished  and 
until  the  two  screens  have  the  same  illumination;  from  a 
curve  the  illumination  is  found  which  corresponds  to  this 
time. 

AttacJiment  of  Quartz  Fibres. — In  a  Physical  Society  paper, 
abstracted  in  the  Lond.  "  Elec."  and  Loud.  "  Elec.  Eng.," 
March  2,  Prof.  Boys  describes  in  detail  a  method  of  solder- 
ing the  ends  of  such  libres;  the  ends  are  silvered  and  electro- 
coppered,  after  which  they  are  soldered  tt)  a  piece  of  metal; 
if  they  are  required  to  conduct  electricity,  as  in  electro- 
meters, they  are  afterward  silvered. 

Ampere-  and  Voltmeter. — According  to  an  illustrated  de- 
scription in  the  "  Elek.  Zeit,"  March  i,  the  Wilkins'  appara- 
tus consists  of  a  thermometer  tube  with  a  large  bulb  at  each 
end  containing  a  gas,  the  tube  itself  containing  a  short  col- 
umn of  mercury;  a  shunt  or  series  coil  in  the  interior  or 
around  the  outside  of  the  lower  bulb  heats  the  air,  driving 
the  mercury  indicator  to  various  positions,  which  are  said  to 
represent  a  measurement  of  the  current  or  the  voltage. 

Temperature  Coefficient  0/  Copper. — The  Lond.  "Elec. 
Rev./'  March  2,  in  an  editorial  abstracts  the  Congress  paper 
of  Messrs.  Kennelly  and  P'essenden,  criticising  it  and  sug- 
gesting that  the  fact  that  different  samples  of  copper  may 
behave  dififerently  might  account  in  part  for  the  apparent 
ambiguity  between  the  results  of  different  experimenters. 

Electrodes  for  Measuring  the  Resistance  of  Electrolytes. — 
The  "  Elek.  Zeit.,"  March  i,  abstracts  a  paper  from  "  Wied. 
Ann.,"  page  346,  by  F.  Kohlrausch,  in  which  he  describes 
some  forms  of  electrodes  for  this  purpose. 

Testing  Circuits. — In  Mr.  Guy's  serial  in  the  Lond.  "Elec. 
Eng.,"  March  2,  he  discusses  this  subject. 

DYNAMOS    AND    MOTORS. 

Alternators  in  Parallel. — In  the  Lond.  "  Elec.  Eng.,"  March 
2,  Mr.  Proctor,  of  the  Bristol  station,  describes  with  the  aid 
(A  a  diagram  the  method  which  he  uses  and  with  which  he 
has  never  had  any  difficulty,  and  which,  he  claims,  renders 
an  accident  impossible.  It  consists  essentially  in  connect- 
ing the  alternator  to  the  synchronizing  apparatus  and  when 
synchronism  is  obtained  connections  are  made  with  the 
mains  through  a  synchronizing  fuse,  which  will  blow  if  the 
synchronism  is  not  successful;  if  it  does  not  blow,  the  per- 
manent connection  may  be  established;  the  switchboard  ar- 
rangements are  such  that  the  same  fuse  is  used  for  any  of 
several  alternators.  He  states  that  they  should  be  connected 
when  the  synchronizer  is  on  the  increase,  never  when  it  is 
decreasing,  and  preferably  not  when  it  is  stationary ;  the  only 
inconvenience  experienced  was  due  to  the  loaded  machine 
being  too  much  overloaded  to  keep  a  constant  speed. 

Armature  and  Field  of  Rotary  Field  Motors. — In  a  brief 
discussion  in  "  L'Ind.  Elec,"  Feb.  25,  regarding  the  question 
of  how  these  terms  should  be  used,  it  suggests  that  all  con- 
fusion could  be  avoided  by  using  the  French  terms  "  in- 
ducteur  "  for  the  part  which  produces  the  inducing  field,  con- 
stant or  not,  and  "  induit "  for  the  pari  in  which  induction 
takes  place;  it  also  mentions  the  words  "  stator  "  for  the  fixed 
part  and  "  rotor  "  for  the  movable  part. 

Unipolar  and  Non-Polar  Induction. — The  discussion  in 
the  "  Elek.  Zeit.,"  March  i,  is  continued  by  an  article  bv 
Prof.  Vogel  and  another  by  Mr.  Marcher;  it  is,  to  a  great 
extent,  personal,  each  one  declaring  the  other  to  be  mistaken ; 
according  to  a  note  from  the  editors  that  discussion  is  here- 
with closed. 


Theory  of  Alternating  Cur  reyit  Motors.  —  "La  Lum.  Elec," 
I  cb.  24,  contains  a  mathematical  article  of  some  length  by 
Mr.  ( juilln-rt. 

TRANSFORM  KKS. 

Short  Circuiting  in  Coils. — Mr.  .Steele,  in  discussing  Mr. 
Kai)p's  paper,  abstracted  elsewhere,  described  a  method  of 
detecting  short  circuits,  c<msisting  of  suspending  a  rod  t>f 
iion  horiz(;ntally  and  moving  it  in  the  direction  of  the  leak- 
age lines;  if  any  turns  are  shcjrt  circuited,  leakage  will  be 
pHKluced  and  the  ir(;n  rod  will  suddenly  dip,  being  attracted 
to  the  point  of  short  circuit;  to  determine  whether  it  is  in  the 
primary  or  secondary  coil,  each  one  is  tested  separately. 

Leakage  in  Transformers. — In  Mr.  Kapp's  paper  on  test- 
ing iron,  abstracted  elsewhere,  he  calls  attention  t(j  the  fact 
that  the  losses  in  a  transformer  become  less  after  scjme  weeks 
of  use,  which  he  believes  to  be  due  to  the  coils  having  be- 
come thoroughly  dried;  this  loss  in  the  primary  coils  due  to 
leakage  is  quite  appreciable  when  comjjared  with  the  true 
ir(jn  losses. 

Efficiency. — Mr.  Steele,  in  discussing  Mr.  Kapp's  paper, 
abstracted  elsewhere,  stated  that  much  impnjvement  had  re- 
cently been  made  in  the  efificiency  of  transformers,  the  (iron?) 
loss  in  the  Kapp  transformer  being  only  0.95  per  cent,  at  full 
load,  the  full  load  efificiency  being  97.4;  a  table  is  given  for 
the  iron  losses  and  efficiency  of  several  Kapp  transformers. 

ARC    AND     INCANDESCENT     LIGHTS. 

Illumination. — In  a  recent  lecture  on  "  Illumination  and 
Nearsightedness,"  by  Dr.  Cohn,  abstracted  in  the  '"  Elek. 
Anz.,"  March  i,  he  shows  that  nearsightedness  is  often  due 
to  poor  illumination;  10  metre  candle  (equal  to  very  nearly 
one  candle  at  one  foot)  he  gives  as  the  mininnnn  illumina- 
tion which  should  be  used  for  reading;  daylight  at  an  open 
window  is  equivalent  to  about  300  metre  candles  (equal  to 
about  28  candles  at  one  foot);  he  concludes  that  the  only 
suitable  light  which  should  be  used  in  the  future  is  the  elec- 
tric light.  Mr.  Henry,  in  "  La  Nature,"  Feb.  24,  also  gives 
the  same  figure  for  a  mininuun  illumination  for  reading  and 
writing  without  fatigue  to  the  eyes;  for  normal  da\light  on 
a  well  exposed  surface  he  gives  50  candles  at  one  metre 
(equal  to  about  4.7  candles  at  one  foot);  for  the  light  of  the 
sun  he  gives  50,000  candles  at  one  metre;  the  smallest  illumi- 
nation that  can  be  detected  by  the  eye,  he  says,  is  the  equiva- 
lent of  one  candle  at  a  distance  of  3.4  miles. 

Relative  Light  and  Power  of  Gas. — In  the  "Elek.  Anz. ," 
Feb.,  22,  Mr.  Schwartze  abstracts  Mr.  Bourquin's  recent 
article  mentioned  in  the  Digest  some  time  ago,  showing  that 
more  light  can  be  obtained  by  using  the  gas  in  gas  engines 
for  generating  electric  light  than  by  burning  it  directly. 

Colored  Photography. — According  to  "La  Lum.  Elec," 
J'\"b.  24,  the  electric  light  can  be  used  in  this  process. 

TRANSMISSION  OF  POWER. 

Rotary  Phase  Transmission. — In  a  recent  lecture  by  Prof. 
Silvanus  P.  Thompson,  abstracted  in  the  Lond.  "  Elec.  Rev.." 
March  2,  and  commented  on  editorially  in  the  Lond.  "  Elec," 
March  2,  he  showed  some  interesting  experiments,  one  of 
which  was  to  place  an  ordinary  porcelain  plate  in  the  centre 
of  a  horizontal  Gramme  ring  without  commutator  or  shaft, 
on  which  is  placed  a  large  hollow  copper  ^%%\  on  generat- 
ing a  rotating  field  by  means  of  a  three-phase  current,  the 
^^^  rotated  and  finally  spun  on  its  end.  In  another  ex- 
periment, which  is  more  novel,  a  horseshoe  magnet  wxs  ro- 
tated, a  sheet  of  copper  was  cut  with  two  slots  lengthwise  so 
as  to  form  the  equivalent  of  three  parallel  conductors  having 
connnon  connections  at  their  ends:  on  placing  one  of  the 
ends  of  this  over  the  rotating  magnet,  a  magnetic  needle 
placed  over  the  other  end  began  to  revolve,  thus  illustrating 
in  a  simple  wa\-  the  transmission  of  power  by  three-phase  cur- 
rents; the  apparatus  is  illustrated  in  the  Lond.  "Elec  Rev." 
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ELKCTKic  HAILWAYS.  charging  switches   and   ihe   feeders   un   tu   the   discharging 

Liverpool  Uierhead  Railway.— 'V wo  ^'.x\}i:TS,  one  hy^lGS^T:i.  switcnes;  this  cntailb  puttnig  the  whole  load  of  the  station 

(jreathead  and  Kox  and  an<jther  by  Mr.  I'arkcr,  are  given  in  iiinnigli  a  part  ui  the  batteries,  which  is  out  of  the  quesuon; 

abstract  in  the  Lond.  •  Elec."  and  Lond.  •  Elec.  Eng., '  March  with  tne  arrangement  at  the  liumley  station  (^illustrated  in 

■2;  the  former  deals  with  the  civil  engineering  features  and  tlie  Digest  March  3J,  it  is  not  necessary  to  put  more  than 

the  latter  with  the  electrical  features.     In  the  latter  the  mean  half  the  current  in  the  balancing  wire  tlirougn  the  batteries, 

value  of  seven  tests  gave  an  efficiency  of  88  per  cent,  be-  Central   Utatton   Apparatus.  —  The    Lond.      '  tlec.    Rev.," 

tween  the  indicated   horse  power  and  the  electrical   horse  March  2,  gives  shon  illustrated  descriptions  of  some  of  the 

power  on  the  line;  on  a  run  of  5  1-8  miles  in  24  minutes  57  new  apparatus  introduced  by  tlie  English   Brush  compain, 

seconds  and  in  another  in  23  minutes  and  47  seconds,  with  uluch  are  ^aid  to  be  improvements  oi  an  important  charac- 

slops  of  25  seconds  at  each  station,  the  power  required  was  i^r,   the   object    being   tne   simplihcation   of  central    station 

44.4   indicated   an<l   46  electrical   hor^e   power   respectively;  working  and  the  reuuction  of  risk  of  accidental  stoppages 

the  effect  uhich  a  large  number  of  trains  had  in  bringing  due  to  carelessness.     Among  these  is  the  Kaworth  automatic 


down  the  maximum  current  per  tram  was  very  ai^parenl. 
with  seven  trains  it  was  twice  and  with  twelve  train>  only 
one  and  a  half  times  the  average  current  jier  train,  the  aver- 
age demand  for  power,  continuously,  being  };j  electrical 
lu^rse  p(jwer  per  train;  when  seven  trains  were  running,  the 
loal  used  was  22.5  pounds  i)er  train  mile  and  for  the  later 
sr.nmier  months  about  17  pounds;  the  actual  working  costs 
for  the  later  summer  months  were  a  little  less  than  8  cents 
per  mile;  it  was  found  that  the  line  could  be  run  at  a  cost 
well  within  that  guaranteed  by  the  contractors. 

Cost   0/  Traction    in    Mar^^eilles. — According    to    "  L'Ind. 
i-Iec,"  I'el*.  25.  the  accounts  of  the  Marseilles  railway,  which 


switch  gear  for  couphng  continuous  current  dynamos  in 
parallel;  another  is  an  interlocking  switching  gear  lor  alterna- 
tors in  parallel,  the  switch  of  whicli  cannot  be  closed  until  the 
held  and  the  synchronizing  switches  are  closed  and  the  field 
fully  excited;  another  is  his  interlocking  switching  gear  for 
main  feeders;  the  return  current  fuse,  mentioned  in  tlie  Digest 
last  week,  is  also  illustrated  and  described;  a  universal  contact 
ottering  a  number  of  advantages  is  shown  and  described;  it 
consists  essentially  of  a  hollow  casting  cut  lengthwise  so  as 
to  fomi  a  large  number  of  independent  spring  contacts  with 
large  bearing  surfaces;  an  automatic  regulator  for  the  Brush 
dynamo  field  is  described,  in  which  the  movements  of  a  lever 


was  constructed  by  a  Erench  and  a  .Swiss  company,  show  var}-  the  immersion  of  plates  in  water,  thus  varying  the  re- 
iliaf  the  cost  of  traction,  including  wages,  power,  repairs  and  sistaiice;  a  device  by  .Mr.  Mordey  is  mentioned  lor  auto- 
maintenance,  exclusive  of  the  road,  is  22.4  cents  per  car  mile,      matically    adjusting   the   brushes  of   a    Brush   machine   for 


Regulations. — A  report  of  the  discussion  of  the  Board  of 
Tr.'Kie  rules  is  given  rather  fully  in  the  Lond.  "  Elec,"  March 
2,  and  in  abstract  in  tiie  Lond.  "  Elec.  Rev."  The  subject  is 
discussetl  also  in  a  long  editorial  and  in  some  notes  in  the 
Lond.  "  l^lec,"  .March  2. 

Undergniumi  Raihvay  in  Budapest. — Some  further  details 
regartUng  this  proposed  road  are  given  in  tlic  "  Zeit.  fuer 
Ek'k.,"  I'eb.  15. 

Klectrii;  Parcel  Wagon. — .Vccording  to  the  Lond.  "  Elec. 
i-iig.,"  .March  2,  ]>arcel  vans  run  by  storage  batteries  are  to 
be  introduced  in  London;  the  working  cost  for  a  two-horse 


changes  of  load,  an  adjustment  which  is  usually  made  by 
hand. 

Switchboard. —  The  large  new  switchV»oard  for  low-volt- 
age continuous  currents,  just  installed  in  the  Carnaby  sta- 
tion, which  is  claimed  to  be  one  of  the  best  and  most  com- 
pact, is  described  and  illustrated  in  tlie  Lond.  '  Elec  Eng.," 
.March  2. 

Hivilclting  Dynamos  in  Parallel. — The  apparatus  by  Mr. 
r>renner,  of  Montreal,  is  described  and  illustrated  in  the 
Lond.  "  Elec.  Rev.,"  March  2. 

First  Three-Phase   Plonl  in    the    United  States. — Mr.  Jen- 


vehicle  will  be  4  cents  per  mile,  one  charge  being  capable  of     nings,  in  the  Lond.  "  Elec.  Rev.,"  March  2,  calls  attention  to 


riitming  tliirty  miles. 

I/cihnann  Locomotnc — The  Lond.  "  Elec. Rev.,"' March  2. 
gives  a  well  illustrated  description,  being  apparently  a  trans- 
lation of  the  one  of  Mr.  Hospitalier,  already  mentioned  in 
these  columns.  In  a  communication  of  .Mr.  Lea,  in  the 
.s.-nne  issue,  he  replies  to  the  recent  criticisms  of  that  journal. 
"La.  Lum.  I'"lec  ,"  l-'cb.  24.  contains  a  vor\  well  illustrated 
<lescription. 

Long  Trolley  Wires. — Several  of  the  (lerman  journals  call 
attention  to  the  fact  that  a  Cierman  wire  firm,  Hesse  &  Sons, 
have  succeeded  in  making  single  lengths  of  trolley  wire 
weighing  .V.^fx*  pounds. 

Genoii  Railway.  -'\'\\\:  description  in  "  La  Lum.  KIcc.  '  is 
concluded  in  the  issue  of  l*"eb.  24. 

Raihtkiys.  ~y\x.  Richard's  profusely  illu.stratcd  serial,  taken 
apparently  from  patent  specifications,  is  continue<l  in  "  La 
Lutn.  Elec."  I'eb.  24.  the  greater  part  being  devoted  to 
tnlleys  and  their  details. 

(MONTFJAl.  ST.VTIONS.  P5.ANTM.  SYPTKMS  AN'T^  ArPI.I AN('K.«^. 
Balancing  a  Three-Wir,  .Station  with  One  Afichine. — Mr. 
Thurstield.  in  a  connnunication  to  the  Lond.  "  l{|ec  Rev.." 
.March  2,  discusses  the  scheme  of  Mr.  ( iibson.  abstracted  in 
the  Digest  last  week,  stating  that  the  chief  difficulty  with 
two  armature  windings  is  that  the  relatii^i  between  the  E. 
M.  l'\s.  of  the  two  armatures  is  necessarily  constant  and  that 
it  is  impossible  to  jmxhice  an\thing  but  an  approximatelv 
e(|ual  E.  M.  F.  on  each  fee«ier.  and  that  the  only  way  in 
which  its  regulation  could  be  effected  with  that  apparatus 
would  be  by  connecting  the  generator  armature  on  to  the 


the  fact  that  the  hr.st  transmission  plant  in  the  United  States 
was  at  Rock  Creek,  Lai.,  designed  and  constructed  by 
Messrs.  Pearson  &  Keith,  of  San  IVancisco,  in  i8yo,  a  de- 
scription of  which  was  contained  in  the  "  .Mining  and  Scien- 
tific IVess, "  of  San  IVancisco,  Jan.  3,  i8<)2. 

Stockholm. — The  "Kick.  Zeit.,"  March  i.  gives  a  long  de- 
scription of  this  continuous  current,  three-wire  system,  in 
which  accumulators  are  used;  it  contains  a  large  number  of 
well  selected  illustrations  showing  numerous  details  and 
views. 

London, — ^L1jor  General  Webbers  paper  is  continued  in 
the  Lond.  "  Elec.  Rev."  and  Lond.  "  IClec  Eng.,"  March  2, 
and  concluded  in  the  Lond.  "  Elec."  in  which  the  discussion 
also  is  given. 

Xottingham. — The  description  of  this  plant  is  conclu«Ied 
in  tin-  Lond.  "  ILlec  l-ug.."  .March  2.  in  which  a  large  num- 
ber of  illustrations  <tf  the  architectural  features  arc  given. 

Isolated  Plant  in  France.  — "  L'Klcc.  '  Feb.  24,  gives  a  de- 
scription of  a  small  accunnilat(»r  plant,  which  is  claimed  to 
have  been  very  well  <lesigned;  .several  g«»od  illustrations  arc 
given  of  the  principal  connections. 

Ccfttral  Stations.  "  I.  Ind.  Klec,"  Feb.  25,  ]>ublishcs  as  a 
supplement  under  .separate  cover  the  very  complete  table  of 
statistical  information  regarding  central  stations  in  France 
at  the  beginning  of  the  present  year,  which  table  was  no- 
ticed in  the  Digest  Feb.  24. 

Electric  Ela'Jtors. — It  has  been  proposed  to  erect  elevat- 
tors  between  the  low  and  the  high  portions  of  the  city  of 
Berne;  with  these,  8  h.  p.  obtained  from  water  power  can 
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transport  i,yoo  persons  a  day  throug.h  a  height  of  about  90 
feet. 

Central  Station  Engines. — The  Lond.  "  Elec.  Rev.,"  March 
2,  contains  a  number  of  communications  by  engine  builders 
and  others. 

Evaporative  Condenser. — The  Lond.  "Elec,"  March  2, 
gives  an  illustrated  description  of  a  form  used  on  the  Conti- 
nent. 

Steam  Turbine: — "  La  Nature,"  March  3,  contains  a  well- 
illustrated  descri])tion  of  the  Laval  steam  turbine. 

WIRES,  WIRING  AND  CONDUITS. 
Electric  Lighting  0/  Ships. — Mr.  Muitt  in  the  Lond. 
"  I^lec.  Kev.,"  heb.  23,  does  not  agree  with  Air.  Kennedy  in 
advising  the  adoption  of  single  wiring  and  that  compasses 
are  not  affected  any  more  than  by  dcjuble  wiring;  he  refers 
to  experiments,  which  he  describes  and  which  show  that  this 
does  not  appear  to  be  the  case;  it  has  been  found  that  on 
some  ships  where  the  single  wire  has  been  used,  disturbances 
of  the  compass  from  30  to  70  occur  when  groups  of  lights 
are  thrown  on  and  ofif;  he  advocates  strongly  the  double 
wire  system,  wliich  has  also  other  advantages.  The  Lond. 
"  Elec.  Rev.,"  March  2,  contains  a  number  of  communications 
on  this  subject;  Mr.  Martin  states  that  after  ten  years"  ex- 
perience with  over  200  vessels,  he  has  no  hesitation  in  say- 
ing that  the  single  wire  system  is  far  more  troublesome  and 
more  liable  to  cause  fires;  armored  vv'ire  exposed  in  any  way 
stood  little  better  than  good  teak  casing,  which  latter,  he 
says,  if  properly  put  up  stands  as  well  as  anything  that  could 
be  used,  provided  galvanized  iron  pipes  are  used  in  parts 
where  the  wire  might  be  exposed  to  moisture;  he  criticises 
Mr.  Kennedy's  devices,  mentioned  in  the  Digest  last  week, 
stating  that  much  trouble  has  been  caused  with  these  im- 
proved fittings,  the  fault  being  invariably  in  the  fitting  or 
back  block,  even  in  the  installations  made  by  Mr.  Kennedy 
himself;  in  conclusion  he  recommends  strict  supervision  and 
frequent  tests  by  inspectors.  Mr.  Kennedy,  in  replying  to 
the  criticism  of  Mr.  Muitt,  mentioned  in  the  Digest  last  week, 
states  that  it  does  not  prove  much  one  way  or  the  other,  as 
leads  are  never  run  in  the  v.'ay  they  were  in  those  tests.  Mr. 
Walker  thinks  most  of  the  trouble  lies  in  the  acceptance  of 
the  lowest  bid,  which  generally  means  poor  workmanship. 

TELEGRAPHY,   TELEPHONY   AND   SIGNALS. 

Signaling  Wihout  Wires. — The  Lond.  "  Elec.  Eng  ,"  Feb. 
23,  abstracts  a  Society  of  Arts  paper  of  Mr.  Preece,  in  which 
after  referring  to  the  experiments  described  in  his  recent 
Congress  paper,  he  mentions  a  series  of  experime^t^.  made 
near  I'rodsham,  the  very  satisfactory  results  of  which  will 
shortly  be  published ;  he  states  that  given  the  localities  be- 
tween which  it  is  desired  to  communicate,  it  is  a  mere  matter 
of  calculation  to  show  what  is  to  be  done ;  it  will  be  quite  easy 
to  speak  between  France  and  England  across  the  Straits; 
ordinary  apparatus  was  used  and  it  was  found  that  speak- 
ing by  telephone  across  a  space  of  i  1-4  miles  was  practicable 
and  easy,  the  sounds  being  so  loud  as  to  be  sufficient  to  form 
a  call;  the  apparatus  consisted  of  100  dry  cells,  a  rapidly  re- 
volving rheotome  and  a  Morse  key;  two  Bell  telephones 
joined  in  parallel  acted  as  receivers;  for  transmission  of 
speech,  granular  carbon  microphones  were  used,  through 
which  a  current  of  two  amperes  was  maintained.  He  be- 
lieves to  have  shown  that  earth  conduction  was  not  the  prin- 
cipal factor;  he  found  that  the  apparatus  worked  best  for  one 
particular  frequency,  proving  the  presence  of  resonance,  but 
this  efifect  far  exceeded  in  magnitude  that  due  to  the  natural 
pitch  of  the  disc;  conversation  by  telephone  was  possible 
but  not  practicable.  In  conclusion,  he  refers  to  cosmical 
electricity,  stating  that  "  it  is  not  a  wild  dreani  to  say  that  we 
may  hear  on  this  earth  a  thunderstorm  in  the  sun."  The 
paper  is  given  also  in  abstract  in  the  Lond.  "  Elec.  Rev.," 
March  2. 


Multiple  Switchboard  0/  Great  Capacity. — ■'•  La  Luni 
Elec,"  IVb.  10,  gives  a  short  description  of  a  new  nmltiple 
switchboard  serving  for  30,000  and  even  48,000  subscribers, 
said  to  be  "  astonishingly  simple  in  its  construction,"  one 
switchboard  for  tele]>h<jnic  service,  by  Mr.  Sieur,  which  is 
while  the  largest  at  present  in  use  is  said  to  be  for  6,000; 
owing  to  the  want  of  a  figure,  the  descripti(m  is  not  very 
clear;  it  is  taken  from  "Jour.  Teleg.,"  the  date  of  which  is 
not  given. 

Pacific  Cable. — The  Lond.  •' Elec.  Eng.."  March  2,  con- 
tains a  note  and  an  editorial  on  the  ])roposed  all  British 
I'acific  cable. 

Communications  between  England  and  India. — In  the 
Lond.  ■■  JClec.  Rev.,"  March.  2,  .\lr.  Walker  gives  a  further 
connnunication  on  this  subject. 

Telephone  in  Europe.  —  The  'Jour.  Teleg."  for  February 
gives  in  detail  the  charges  in  a  number  of  European  coun- 
tries; the  ■' Elek.  Anz.,"  Feb.  22,  contains  a  short  article  on 
this  subject  consisting  of  a  brief  summary. 

Bronze  Wires  in  Telegraphy. — The  "jour.  Teleg.  '  for 
February  contains  an  article  bv  Mr.  Buels  in  reply  to  one  by 
Mr.  Miller.  *  '  . 

ELECTRO-CHEMISTRY. 

Purification  of  Sugar. — The  "Elek.  Rund.,"  Xo.  9,  states 
that  Mr.  V .  Lippman  experimented  with  an  electric  process 
in  a  French  beet  root  sugar  factory ;  the  juice  is  treated  with 
a  current  of  30  to  40  amperes  and  4  to  5  volts  between 
electrodes  of  zinc,  the  albumen  is  thereby  coagulated,  carr)- 
ing  down  the  impurities  as  does  also  the  zinc  oxide  which  is 
formed,  leaving  the  juice  free  from  zinc;  an  important  ad- 
vantage of  this  process  is  that  it  avoids  the  necessity  of  heat- 
ing the  juices,  which  is  apt  to  be  injurious. 

According  to  "La  Lum.  Elec,"  Feb.  10,  Mr.  Dupont,  a 
chemist,  has  shown  that  with  a  liquor  having  a  coefficient  of 
23  and  a  degree  of  purity  of  83,  he  has  obtained  by  an 
electric  process  a  coefficient  of  200  and  a  degree  of  purit\'  of 
99.5  and  even  more,  the  cost  not  being  greater  than  that  of 
the  usual  process;  further  information  is  promised. 

Purification  0/ Lead. — Lond  "Elec,  '  Feb.  t6,  describes 
briefly  a  process  for  the  recovery  of  the  silver  and  the  pro- 
duction of  chlorine;  chlorides  of  calcium  and  magnesium 
are  decomposed  with  lead  nitrate;  from  the  lead  chloride  so 
produced  chlorine  is  obtained  by  electrolysis,  while  the 
nitrates  are  heated  for  the  recovery  of  the  nitric  acid,  which 
is  used  to  dissolve  the  crude  lead  forming  lead  nitrate;  silver 
is  precipitated  from  this  by  the  addition  of  spong)-  lead. 

Is  Chemical  Change  the  Reverse  of  Electrolysis.^ — In  an  ed- 
itorial on  this  subject  the  Lond.  "  Elec.  Rev.,"  March  2,  dis- 
cusses Mr.  Veley's  paper  in  the  "  Phil.  Mag." 

MISCELLANEOUS. 

Harmlessness  of  High-Tension  Currents. — According  to  an 
editorial  in  the  Lond.  "  Elec.  Rev.,"  March  2,  Mr.  Blakesley 
?ays  that  the  energy  of  the  discharges  is  mosdy  expended  in 
radiation  w^iich  the  human  body 'does  not  check  and  not  in 
current  through  the  body;  Prof.  Lodge  argued  that  no  seri- 
ous consequences  followed  when  Afr.  Tesla  passed  his  cur- 
rents through  his  body,  because  there  was  not  much  energy 
lieliind  them. 

Aline  Exploders.  — "  L"Ind.  Elec,"  Feb.  25,  publishes  a 
well  illustrated  description  of  the  Manet  system,  in  which  a 
hand  driven,  self-exciting  dynamo  is  used  for  generating  the 
current  (we  understand  that  this  system  is  used  largely  in 
France). 

English  Patent  Ofiice.— The  Lond.    "Elec,    Eng."   March 

2,  susfsrests  some  needed  reforms,  making  it  more  like  the 
system  in  this  country. 

/>enc//  r^r?/.— In  "LT.lec,"  Feb.  24,  ^fr.  Haubtmann 
gives  a  resume  of  the  French  duties  on  electric  goods. 
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Judjce    Ricks'    .New   Opinion. 


liy  a  (lcci.«>i(jii  rendered  1  la sday  ui  last  week  Judge  Kicks, 
<jf  (le\  eland,  (Jliio,  denied  the  motion  of  the  L  niversal 
I'Jectric  (Joinpany  to  dissolve  the  e.xisting  injunction  ob- 
tained against  it  by  the  Mdison  l^lectric  Light  Comijany,  re- 
straining the  I  niversal  ct^nipany  from  infringing  the  Edi- 
^t^n  lamp  i^aunt.  Ihe  L'nivcrsal  comijan>  moved  to  dis- 
Mjlve  the  injuiKtion  on  the  groun<ls  that  by  reason  of  a  cer- 
tiruaic  attached  to  the  Ivliscjn  lanjp  patent  in  if^^j.  which  re- 
ferred to  certain  foreign  palenth  for  the  same  invention,  that 
jjatent  e.vpired  with  the  Mnglish  |»atent  last  Xovendjer,  or,  at 
an\  rate,  that  the  l-jlison  c<jmpany  was  estopped  from  con- 
tending that  it  di«l  not  then  e.viMre. 

Judge  Ricks,  in  his  opini«)n,  states  that  ars  it  is  conceded  by 
the  defendant's  ctnmsel  that  tin-  motion  in  this  case  is  a  close 
copy  of  the  similar  one  tiled  by  the  liuckeye  Mlectric  Com- 
pan\,  fre<|uent  references  will  be  made  to  that  case,  and  he 
pnjceeds  to  compare  the  two.  in  the  liuckeye  case  the  de- 
fendant company  was  organized  in  I'ebruary,  i8</J.  just  after 
Justice  r.radley  had  decided  that  the  Sawyer-Man  patent  was 
invalid,  an<l  when  the  belief  was  genera'  and  had  a  substan- 
tial ft)Undation  that  the  Mdison  patent  wouM  likewise  be  held 
invalid,  in  tlie  early  stages  of  its  business  there  was  no 
a<ljudicalion  showing  tlie  lidison  patent  valid  and  about  the 
same  time  it  had  learned  of  the  correction  on  the  Edison 
patent  limiting  its  life,  hurther.  that  there  had  been  negotia- 
tions, between  the  I'.uckeye  and  ICdison  companies  with  a 
view  to  consolidation  and  at  the  same  time  a  substantial 
ac<|uiescence  in  the  defendant's  infringement  was  fairly 
inferable  from  the  acts  and  conduct  of  the  comi)lainants,  and 
that  the  investmetU  of  the  defendant  had  been  largely  in- 
creased pri(»r  to  tile  ]>lainlifTs'  revocation  of  their  endorse- 
nuni  limiting  the  life  of  the  Edison  patent.  As  a  ct>nse- 
((uence  the  lUickeye  company  was  not  at  any  time  a  wilful 
infringer,  but  had  ma<le  all  of  its  investments  in  good  faith 
previ<ius  to  Judge  W  allace's  decision. 

In  the  case  imder  considerati«>n.  the  I'niversal  I'^lcctric 
(  ompany  was  organized  in  August.  i8<;2.  more  than  a  \ear 
subse(|uent  to  Judge  Wallace's  decision  and  only  a  few 
montlis  prior  to  its  atVnination  by  a  linal  court.  Its  increased 
investmeiUs  seem  to  have  been  $9,(.()o  and  $io,o(X)  in  Janu- 
ary, i.H<;_',  and  May,  iS(;_^,  respectively,  the  latter  sub.sequent 
to  the  date  (»f  the  complainants  attemjjted  revocation  of  its 
tyrant  to  the  public.  In  the  liuckeye  ca.se  the  court  found 
that  the  compans  acted  in  good  faith,  relying  uj)on  the  acts 
ami  conduct  of  the  complainant,  and  that  all  of  its  invest- 
ments were  prior  to  the  revocation.  \\  liile  the  court  de- 
clined to  say  just  what  rights  the  public  accpiired  as  against 
llie  I'.dison  pateiU  in  virtue  of  the  voluntary  linut.iti<»n  of  its 
life,  it  did  find  that  the  IWickeNc  company  had  acquired 
vested  rights  that  could  not  be  disturbed,  in  the  present 
case,  however,  the  defendant  began  business  as  an  infringer, 
.ind  tluir  last  investment  was  made  after  the  revocation  «)f 
.March.  iHi;,V  Again,  if  the  present  defense  had  been  offered 
against  an  injunction  it  woidd  not.  uidike  the  liuckeye  case, 
have  availed.  It  could  not  have  shown  any  such  conduct 
or  acts  on  the  part  of  the  complainant  as  estopped  it  from 
claiming  the  benefits  of  its  rev(»cation  of  March.  iS«;3.  as  the 
lUickeye  company  coidd  have  ilone  in  its  case,  and  for  these 
rea.sons  the  coiut  ditl  not  think  the  defendant  had  made  a 
case  entitling  it  to  dissolution  of  the  injunction  now  in  force. 

Having  decide«l  the  case  upon  the  facts,  an<l  for  the  rea- 
sons stated,  the  court  did  jk^  think  it  necessar>  to  n«)tice  the 
further  conteiuions  made  on  behalf  of  the  complainants,  as 
follows: 

(1)  That  the  proceedings  in  the  Patent  Office  of  Decem- 
ber. iS<),V  were  entirely  void  for  want  of  jurisdiction  of  that 
olTice.  and  that  therefore  the  reconi  made  bv  the  ofTioc  in 
lliose  pnu'cedings  was  not  a  record  of  which  the  |niblic  were 
obliged  to  take  notice,  .ind   could   not   ,io  (Operative,  either 


upon   the   complainant   or   upon   any    one   claiming    rights 
thereunder  by  reason  of  the  complainants  conduct. 

(^2)  That  the  proceedings  in  the  Patent  Utticc  oi  Ueceni- 
ber,  1883,  were  n<jt  bmdmg  upon  one  of  the  complainants 
in  this  case,  to  wit;  The  Edison  General  Electric  Lompau). 
because,  at  the  lime  said  proceedings  were  instituted,  the  said 
Ediscju  General  Electric  Company  had  a  license  fr\jm 
the  patentee  an«l  his  assignee  to  manufacture  under  said  pal 
eiits,  w  hich  license  ran  to  said  company,  aiid  certain  other  as 
sociates  named,  and  that  they  could  not  be  influenced  or  af- 
fected by  such  proceedings  in  the  Patent  Oftice  of  which 
the\  had  no  notice,  and  that  the  iiUerest  of  the  Iidison  Gen- 
eral Electric  Company  was  acquired  by  it  from  the  owners  of 
the  patent  j^rior  to  any  investments  made  by  the  defendant 
in  tiiis  case. 

The  c<jurt  .said  that  both  of  these  projKisitions,  pressed 
with  great  earnestness  by  the  learned  ci>unsel,  might  be  of 
very  great  imp<»rtance  in  connection  with  the  case  if  pre- 
sented in  a  different  phase;  but,  as  before  said,  it  was  now 
not  necessary  to  consider  them  in  connection  with  the  de- 
cision based  ujjon  the  facts  as  stated. 


Storage    Batteries. 


We  have  received  an  interestmg  connnunicati»»n  from  Mr. 
.\lfred  Clarke,  general  manager  of  the  Eastern  Electric  Light 
and  Storage  JJattery  Company,  of  Lowell,  Mass.,  in  which 
he  refers  to  the  recent  paper  on  storage  batteries  contributeil 
by   Prof.  Elihu   Thom.son   to  our  issue  of   March   3    as  a 
valuable  contribution  on   the  subject  and  one  to  be  com- 
mended  to  every   one  interested   m   storage  batteries.      He 
states  that  the  ctjuclusions,  being  the  result  of  careful  in- 
vestigation, confirm  in  every  way  his  own  experience  in  the 
manufacture,  use  and  abuse  of  the  storage  battery,  but  that 
there  is  one  point  that  IVof.  TIkjuisou  omittetl,  to  which  he 
calls  attention,  as  well  as  to  qualify  one  of  the  statements  in 
reference  to  the  dangenms  condition  of  sulphation  of  bat- 
teries under  certain  conditions.     "Prof.  Thomson  states  that 
the  most  economical  rate  of  charging  is  a  low  rate."     This 
is  true  to  a  certain  extent,  but  there  is  a  limit  to  a  k)w  rate 
of  charging.     Too  low    a  rate,  instead   of  pero.xidizing  the 
positi\e  plate  will  produce  the  dreaded  sulphate  t.*\  leatl  and 
should  be  guarded  against.     Glatlstonc  and  Tribe  in  their 
researches  in  the  chemistry  of  the  storage  battery  discovere<l 
this  fact,  and'  reconled  it  in  their  valuable  work  on  the  sub- 
ject, and   I  take  the  liberty  to  (|uote  page  11:        If  we  take 
two  plates  <»f  lead  in  dilute  sulphuric  acid  and  j)ass  a  current 
from  only  one  Grove  cell  a  film  of  white  sulphate,  instead 
of  peroxide,  makes  its  .ippearance  «in  the  positive  pole,  and 
the   action    practically    ceases   very    soon.     If,   however,  the 
current  is  increased  in  strength,  the  sulphate  disappears  and 
peroxide  is   found   in   its  jdace.'      .My   experience  confinns 
this:  hence  the  danger  in  attempting  to  charge  a  secondary 
cell  from  primary  cells.      !'(»  state  the  matter  broadly,  a  sec- 
«  n<lary  cell  ought  not  t<»  be  charge«l  at  a  lower  rate  than 
one-thirtieth  of  its  normal  capacity.     The  best  charging  rate 
is   from   one-tenth    to   one-eighth.     Hence   care   should   be 
taken  in  charging  with  ])rimar}  cells  to  ascertain  the  normal 
capacity   of  the   secondary   cells  which   will    determine  the 
number  of  primary  cells  requisite  to  charge  the  sccondaf}-. 
The  above  applies  to  an\  means  of  charging:  therefore  it  is 
well  t«)  remember  that  there  is  a  limit  to  the  chartrinqf  cur- 
rent: to  go  below  is  positively  cictrimental." 

Mr.  Clark  also  refers  to  the  name  "storage  batter)'"  as  a 
misnomer,  and  t<»  the  mislea<h'ng  character  »if  the  usna! 
analogy  with  a  water  tank,  in  not  giving  the  proper  idea  of 
the  nature  of  a  storage  battery,  which,  he  says,  is  a  chemical 
C(Mubinatii»n  whose  niole.nlar  e<iuilibrium  is  alternately  diV 
t tubed  and  restore*!  by  an  electrical  current.  Referring  to 
the  bright  prospect  of  the  storage  battery  in  this  country, 
he   s.Tvs;  ili.Tf   hitlnito   its  po\\et«.   h,n(    1>,-,mi   overestimated 
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and  capacity  strained,  but  that  since  manufacturers  honestly 
engaged  in  the  business  have  become  conservative  in  their 
claims,  its  applications  have  begun  to  extend.  Mr.  Clark 
thinks  that  in  view  of  the  successful  era  ab(jut  dawning  the 
appearance  of  a  recent  challenge  from  a  storage  battery 
manufacturer,  which  was  pul^lished  in  our  colunms,  is  un- 
fortunate, not  only  from  its  tone,  but,  as  he  thinks,  from  its 
being  apt  to  mislead  and  react  unfavorably  on  the  public. 


A  riodern   Lighting  Plant. 


The  new  electric  light  plant  recently  installed  at  the  State 
Hos])ital  for  the  Insane  at  Norristown,  Pa.,  by  Harry  S. 
Smith  &  Co.,  Limited,  of  Philadelphia,  was  turned  over  by 
the  contractors  to  the  trustees  on  Feb.  5.  The  plant 
has  been  in  operation  several  weeks  and  has  proved  satis- 
factory in  every  respect.  The  plant  consists  of  two  direct 
coupled  125-h.  p.  units.  The  dynamos  are  of  the  well-known 
Waddell-Entz  type,  with  external  armature  of  large  diameter, 
enclosing  internal  field  magnets,  energized  by  a  single  coil  of 
wire  supported  upon  the  hollow  core  joining  the  front  and 
back  magnets,  in  this  case  the  machines  having  10  poles.  In 
these  machines  the  commutators  are  of  an  unusually  large 
diameter  and  with  the  brush  holders  and  special  brush  rais- 
ing and   shifting  devices  are  of  the  latest   improved   type. 


consists  (A  three  i)anels  of  black  enameled  slate  mounted  in 
a  framework  oi  polished  oak.  On  these  panels  are  mounted 
the  instruments  and  switches  controlling  the  different  cir- 
cuits. iJesides  the  dynauKj  switches  there  are  twenty  cir- 
cuit switches  to  C(jntrol  the  lighting  of  the  different  build- 
ings, all  switches  being  polished.  Each  dynam(j  is  furnished 
w  ith  a  voltmeter  and  ammeter.  An  additional  ammeter  and 
voltmeter  are  so  arranged  with  shunts  and  switches  that  the 
voltage  and  number  of  amperes  of  any  of  the  twenty  cir- 
cuits can  be  taken  at  the  switchboard.  The  instruments  are 
station  size,  with  illuminated  dials,  manufactured  by  the 
W'eston  Electrical  Instrument  Company.  In  Fig.  2  is 
shown  the  switchboard,  one  of  the  instruments  having  been 
removed  for  recalibration. 

Hie  plant  was  in.stalled  under  the  supervision  of  Dr.  W.  A. 
Drysdale,  consulting  engineer,  and  no  expense  has  been 
spared  by  the  contractors  to  make  the  installation  complete 
in  everv  wav. 


The  rionthly    fleeting  of  the   Massachusetts    Street   Railwa" 

Association. 

The  monthly  meetings  and  diniv^rs  of  the  Massachusetts 
.Street  Railway  Association  have  always  been  interesting  on 
account  of  the  discussion  of  ])ractical  subjects  by  practical 
men,  and  the  one  wliich  occurred  on  Thursday  afternoon, 


FiG.    1.— DiRECT=CONNECTED  ENGINE    AND  DYNAflO. 


FIG.   2.— THE  SWITCHBOARD. 


These  latter  devices  are  so  arranged  that  the  brushes  can  be 
shifted  individually  or  collectively,  each  separate  brush  being 
capable  of  adjustment  on  the  conmuitator.  Woven  wire 
gauze  brushes  are  used  on  both  machines.  The  dynamos 
are  direct  connected  to  two  16  inches  by  16  inches  Ideal 
engines  manufactured  l)y  the  Harrisburg  Foundry  and  Ma- 
chine Works,  each  engine  developing  138  indicated  horse 
power  at  250  revolutions. 

The  engines  are  furnished  with  extended  shafts  of  large 


March  8,  at  Young's  Hotel,  Boston,  was  not  an  exception 
to  the  rule.  The  special  subjects  for  discussion  were  "Car 
Wheels"  and  "Brake  Shoes." 

Col.  J.  H.  Cunningham,  president  of  the  Association,  in- 
troduced as  the  first  speaker  :Mr.  W.  ^\'.  Sargent,  superin- 
tendent of  the  Fitchburg  and  Leominster  Street  Railwa}- 
Company.  Mr.  Sargent  stated  that  when  his  road  first  adopt- 
ed electricitv  they  used  a  wheel  made  by  a  New  York  firm 
which  had  given   good  service:     they  were"  now,  however. 


diameter,  each  made  in  one  forging,  extending  through  the     trying  some-  of  a  different  make.     The  brake   shoes  they 

hub  f)f  the  armature  spider  to  an  auxiliary  bearing,  the  hub 

being  rigidly   fastened  to  the  shaft  by  keys.     The  engines 

are  especially  heavy  in  construction  and  together  with  the 

dynamos    are    mounted    on    heavy    cast    iron    sub-bases   of 

special    design.     The   engines   are   self-lubricating   and   the 

pillar  blocks  are  cast  \^'ith  troughs  to  catch  and  carr\-  off  oil 

drippings. 

Fig.  I  gives  a  view  of  one  of  the  engines  and  dynamos. 
Provision  has  been  made  for  two  additional  engines  and 
dynamos  to  complete  the  plant. 

The  dynamo  connections  are  lead  encased  and  carried  to 
the  switchboard  in  ducts  built  in  the  floor.     The  switchboard 


had  cast  at  a  local  foundry.  A  soft  shoe  was  used  for  the 
reason  that  it  brakes  a  car  more  (piickly  and  re(|uires  less 
l)o\ver  for  ai>plication  than  a  hard  shoe.  It  is  necessary, 
however,  to  caution  the  ihotorman  against  skidding  the 
wheels.  The  use  of  such  a  shoe  also  does  away  more  or  less 
with  reversing  the  motor,  which  is  so  injurious.  In  the 
matter  of  brake  apparatus  he  suggested  the  use  of  a  com- 
plete auxiliary  h.rake.  o])erated  from  either  end  "of  the  car. 
without  the  motorman  changing  his  position.  Most  acci- 
dents, especially  calamity  accidents,  occurred  by  reason  of 
the  lirake  giving  ^vay.  An  emergency  brake  would  un- 
d('u1tedlv  overcome  this  difficultv. 


410 


THE     ELECTRICAL     WORLD. 


Vol.  XXin.    No.  12. 


Mr.  lienjainin  J.  Weeks,  of  the  Boston  and  Quincy  Street 
Railway   Conij^any,   staterl   that   he   had   tried   all    kinds   of 
wheels  and  up  to  last  winter  had  used  nothing  but  the  or- 
dinary   3f>indi    wheel,    2'/«    tread,    weighting    325    p<mnds. 
La.st  fall  his  attenti«>n  was  called  to  a  new  style  of  wheel,  the 
flange  of  which  was  cogped.  and  jjutting  fr»ur  <>f  these  under 
a  single  plow  he  was  able  to  keej)  his  line  open  with  this  one 
fWow,  the  cogs  <jn   the   rtange'^  acting  as  cutters.     He  ex- 
Ijerenced  no  difficulty  whatever  from  the  wheels  slipping. 
Several  raidroad  men  had  been  out  to  see  the  plow  and  a  trial 
had  been  made  on  solid  ice,  the  plow  going  on  the  ice  almost 
as  well  as  <m  the  rail,  there  being  very  little  slipping.        In 
one   instance,   the   i)low  was  halfway   between    Quincy  aufl 
North  Weymouth  when  the  armature  bumed  out  and  they 
came  back  with  one  mot(jr,  i)lowing  the  snow,  which  was 
8   inches   deep   all   the   way.     He   now  has   a   set    of  these 
wheels  uiuler  a  b»)x  car  and  has  no  doubt  that  they  are  the 
coming  wheel.      In  regard  to  brake  sh(K-s.  he  thought  that 
price  was  not  everything.      The  ordinary  iron  shoe  if  low- 
priced  nuist  necessarily  be  made  of  cheap  material.      If  it  is 
tolerably  hard  metal,  it  will  glaze  over  and  fail  to  hold  the 
car.      if  the  metal  is  very  soft  it  is  at  the  expense  of  the 
wheel,  as  it  will  w(jrk  ver>-  much  like  a  soft  grindstone  and 
what  may  appear  to  be  the  most  economical  shoe  will  prove 
the  most  expensive.     In  the  fall  of  1892  he  tried  one  o'  *' 
Safety  I '.rake  Coini)any"s  shoes  with  wooden  plugs,  and  the 
following  January  began  to  buy  the  shoes  regularly  and  has 
used   no  other  since  that  tinie.     Last  June  he  bought   lOO 
of  them.     They  have  lasted  from  four  to  five  months  each. 
He  states   that   the  woodi-n   plugs  give  more   friction   with 
even  less  pressure  on   the  wheels  and  stop  the  car  quickly 
and  avoid  the  usual  jerking.     The  wooden  i)lugs  permit  the 
use  c)f  a  closer  grainetl  and  somewhat  harder  metal,  which 
will  account  for  the  increased  .service.       This  increase  may 
also  be  due  to  the  less  pressure  required  on  the  brake. 

Mr.  K.  C.  Foster,  general  manager  of  the  Lynn  and  Boston 
Street  Railway  ('om])any.  stated  that  thoy  had  used  difTercnt 
types  of  wheels  front  ditferent  makers,  all  of  which  had  been 
fairly  satisfacton .  The  wheels  they  were  now  using  as  a 
standard  were  30  inches  in  diameter,  2V4  inch 
tread,  '^-inch  flange  and  weighed  350  pounds. 
When  they  first  commenced  to  operate  by  elec- 
tricity they  used  250-poun(l  wheels,  and  increased 
the  weight  up  to  300.  and  finall\  to  350  as  a  stand- 
ard. Most  of  the  wheels  that  they  have  in  service 
under  the  electrical  cars  have  worn  mitil  they 
])ecamr  flat,  which  has  been  <lue  largely  to 
the  aniounf  of  duty  ])erformed  by  the  wheel, 
although  they  have  had  ca.'ics  where  it  was 
caused  b\  the  motorman  applying  the  brake  too  {|uickly, 
thus  allowing  the  car  lo  slip  on  the  rail.  The  shoe  that 
they  have  adopted  as  a  standard  is  one  of  medium  hardness. 
A  very  hard  shoe  would  give  too  great  wear  on  the  wheel 
and  a  too  soft  one  to<»  great  wear  on  the  shoe.  Thev  ha<l 
successfully  operate<l  their  cars  etmipped  with  air  brakes 
last  stuumer.  H«-  did  not  doubt  that  electricitv  could  be 
ai)plied  to  braking  cars  in  case  of  emergcncv  and  at  ven- 
little  ext^ense.  not  exceeding  $15  per  car.  This,  however, 
should  be  used  onlv  as  an  emeriiencv  bnike.  Thev  ha<l 
also  soiuc  experience  with  the  track  brake,  but  had  some 
(liflRculty  with  this  for  the  reason  that  a  tiresttrc  cotiM  be 
created  that  would  raise  a  car  from  the  rail.  Their  experi- 
ence with  a  satid  box  has  not  been  vcr)-  satisfactor\-.  atul 
thev  have  confitied  fhem»;elves  for  the  past  «eason  to  the 
ordinarv  fin  pail  filled  with  sand  and  a  fire  shovel  on  the 
front  platform. 

Mr.  Maurice  Hoopes.  of  the  l.\im  and  B«^ston  Street 
Kailwax.  said  in  ro^.u-d  to  reverse  brakes  that  he  did  n»t 
see  win  more  use  w;i>«  not  ni;ule  of  the  tnotor  for  this  jMir- 
pose.     There  is  a  demand  for  a  method  of  stopping  cars 


over  which  control  has  been  lost.  Such  cars  if  equipped 
with  two  motors  and  a  system  of  wiring  which  does  not 
uarallel  the  armatures  independent  from  the  fields  but  par- 
allels the  two  motors,  may  be  sto])ped  usually  by  siijiply 
throwing  the  reversing  switches,  and  in  the  case  of  the 
.^.  V.  controller  c(juipment.  ])lacing  the  controller  on  one  of 
the  parallel  positions.  L'nfortunately  it  cjften  happens  that 
instead  of  one  motor  overpowering  an<l  reversing  the  field 
of  the  other,  the  tw(j  motors  build  up  exactly  together,  in 
which  case  there  is  no  current,  and  hence  no  retardation. 
In  order  to  make  the  operation  of  this  method  a  certainty,  it 
is  onlv  necessary  to  replace  the  ordinary  overhead  cut-out 
switch  with  single-pole  d(Juble-throw  sw'itches  wired  to  dis- 
connect the  motors  fnjm  trolley  and  connect  to  ground. 
With  this  arrangement,  if  a  motorman  loses  control  of  his 
car  in  all  other  ways  he  may  throw  off  this  switch  and  reverse 
the  car  as  though  power  were  on.  This  makes  the  con- 
trol of  the  car  entirely  independent  of  the  mechanical  brake 
and  of  power  from  the  line.  It  has  an  additional  advantage 
of  stopping  a  car  on  a  slipper}-  track  when  nothing  else 
will.  This  is  because  of  the  fact  that  tJie  braking  is  auto- 
matic to  the  point  of  slipping  without  passing  it.  The  cost 
of  e(iuipping  a  car  is  very  slight. 

Mr.  G.  E.  Cutler,  of  Xew  York,  who  was  the  special 
guest  of  the  Association,  discussed  the  (juestion  of  acci- 
dent insurance.  He  defined  the  various  kinds  of  casualtv 
and  liability  insurance,  giving  the  experience  of  diflferent 
companies,  and  argued  in  favor  of  the  formation  of  an  acci- 
dent insurance  company  by  street  railway  companies,  a  mat- 
ter which  the  Association  has  had  under  consideration  for 
soi'ie  time.  It  was  voted  to  refer  the  qtiestion  to  the  Exe- 
cutive C'onunittec.  with  authority  to  ai)point  a  sub-conunittee 
if  iiecessar\.  A  vote  (»f  thanks  was  given  Mr.  Cutler  for 
his  able  address. 


A    Combination  Thimble    for  Gas  and    Electric    Fixtures. 


.'\    useful    device    has    recently   been    introduced    on    the 
market   by  the   Miller  Electric   Constniction   Company,  of 


NEW  STYLE.  OLD  8TVLK. 

COMBINATION    THIMBLE. 

rittsburgh.  Pa.,  to  provide  for  the  arrangement  of  the  con- 
nections of  the  gas  and  electric  light  fixtures  withiji  thimbles 
or  shells  embedded  within  walls  or  ceilings,  thereby  permit- 
ting of  the  use  «)f  small  can<»pies  for  ccnering  the  mouths 
of  the  shells  or  thimbles. 

By  the  (»I<1  method  the  gas  pipes  arc  usually  so  arranged 
in  houses  that  the  outlet  ends  project  from  two  to  four 
inches  fmm  the  si«le  walls  or  ceiling,  and  on  account  of  the 
size  of  the  insulating  joints  and  fuse-blocks,  and  the  length 
of  the  projecting  ends  of  the  gas  pipe,  the  canopies  used  for 
concealing  these  parts  arc.  on  accomit  of  their  size,  nearly 
as  unsightly  as  the  joints  and  fuse-blocks  themselves.  By 
the  new  method  the  thimbles  arc  so  arranged  in  the  walls 
or  ceilings  that  their  front  edges  will  be  flush,  or  approxi- 
mately so.  with  the  outer  surface  of  the  plaster.  In  case  no 
fixture  is  desire^l  where  the  thimble  is  li^cated.  a  cover  can 
be  screwed  into  the  nmuth  of  the  thitnble  and  can  then  he 
papered  over  or  otherwise  conceaIe<l  .Ml  the  connections, 
such  35  insulating  joints,  fuse-blocks,  etc..  can  be  arranged 
w  ithtn  the  thimble,  which  can  be  close^l  with  a  <;mall  flat  can- 
opv.  Thimbles  desicnied  for  brick  walls  arc  provided  with 
reinforced  seats  for  the  heads  of  the  screw*  employed  in  se- 
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cunng  them  in  position,  but  tlie  thimbles  for  frame  parti- 
tions or  ceiHngs  are  provided  with  wings,  whereby  they  may 
be  secured  to  the  studding. 

The  thimble  will  also  afiford  protection  against  fire,  as  in 
case  of  the  -leakage  of  gas  at  the  joint  and  its  ignition  b\'  the 
electric  current,  the  flame  will  be  confined  within  the  thim- 
ble, which  is  preferably  lined  with  asbestos,  thereby  prevent- 
ing the  ignition  of  any  adjacent  woodwork.  The  thimble 
( -^n  be  used  in  connection  with  gas  fixtures  alone,  in  which 
case  the  nipples  may  be  omitted,  or  the  thimbles  may  be 
secured  in  walls  or  ceilings,  without  connecting  with  a  gas 
pipe,  as  a  support  for  electric  fixtures,  which  can  be  screwed 
directly  to  the  inwardly  projecting  nipple. 


A  Headlight  Switch. 


The  accompanying  cut  shows  a  view  of  a  three-point 
f|uick  break  headlight  switch,  manufactured  by  The  Ohio 
Brass  Company,  of  Mansfield.  Ohio.  The  use  of  this 
switch  simplifies  car  lighting  when  the  electric  headlights 
are  used,  as  one  switch  only  is  necessary  to  control  the  en- 
tire circuit.  It  is  three  and  one-half  inches  in  diam- 
eter and  seven-eighths  of  an  inch  deep  over  all.  The  metal 
parts  are  mounted  on  a  slate  base  which  is  provided  with  a 
metal  covering,  and  the  whole  switch  presents  an  ornamental 
appearance,  in  keeping  with  the  other  interior  furnishing  of 
the  car.  The  blade  of  the  switch  has  pivoted  side  pieces  or 
wings,  which  are  normally  held  together  by  a  spring  fas- 
tened to  the  under  side  of  it.  In  breaking  a  circuit  a 
positive  motion  is  given  to  one  of  the  wings  of  the  blade 
which  leaves  the  contact  piece  first  by  the  centre  arm  which 
is  rigid  to  the  handle.  The  other  wing,  however,  is  held 
between  the  contact  lips  of  the  binding  post  until  the  shoul- 
der on  the  switch  handle  strikes  against  its  projected  flange. 
It  is  then  forced  out  of  the  lios  and  the  tension  which  is 
thus  placed  on  the  soring  tends  to  draw  it  quickly  into  it 
normal  position.     The  switch  is  placed  in  circuit  between 


HEADLIGHT  SWITCH. 

the  Ughts  in  the  body  of  the  car  and  the  headlights,  to  which 
independent  wires  are  run  from  the  binding  posts  of  the 
switch  and  then  grounded.  In  this  way  a  series  of  five 
lamps  is  always  maintained.  Either  headlight  can  be  con- 
trolled independently  of  the  other  or  the  entire  circuit  cut  in 
or  out  at  will. 


A  New   Direct  Current  Arc  Generator. 


The  results  of  extended  and  elaborate  experiments,  car- 
ried on  for  a  long  time  by  the  Westinghouse  Electrical  and 
Manufacturing  Company,  with  a  view  of  obtaining  a  dynamo 


tiiat  would  better  fulfil  the  requirements  of  direct  current  arc 
lighting  than  any  heretofore  in  use,  are  embodied  in  its  new 
direct  current  arc  machine,  which  we  illustrate. 

Tlujugh  the  new  machnic  dififers  very  radically  in  con- 
struction from  former  types,  it  belongs  to  the  well-known 
open  c(jil  continuous  current  class,  which  is  acknowledged  to 
ofYer  special  advantages  for  arc  lighting  work. 

A  machine  (A  this  class  delivers  a  uni-directional  though 
not  continuous  current,  for  while  the  electronnjtive  force  of 
the  terminals  does  not  change  its  sign,  it  nevertheless  pul- 
sates or  fluctuates.  This  pulsating  of  the  electromotive  force 
gives  a  steady  mean  value  to  the  current,  and  makes  it  par- 
ticularly adapted  for  arc  lighting,  as  its  pulsating  character 
keeps  the  mechanism  of  the  lamps  in  a  slight  but  constant 
vibration,  thereby  rendering  them  less  liable  to  become  slow- 
in  action  or  altogether  fail  to  feed. 

The  new  machine  in  general  appearance  is  similar  to  the 
Westinghouse  standard  alternating  current  dynamos,  that 
is,  it  consists  of  a  circular  cast  iron  yoke  parted  horizontally 
and  having  inwardly  projecting  poles.  The  armature  is  of 
the  toothed  type  witli  lathe  woun<l  coils,  especially  heavily  in- 
sulated. 

The  public  are  thoroughly  familiar  with  the  advantages  of 
the  toothed  armature,  which  avoids  the  use  of  band  wires 
and  allows  the  replacing  of  an  injured  coil  with  but  small 
outlay  of  time  and  money.  The  use  of  lathe  wound  arma- 
ture coils  secures  any  desired  degree  of  insulation,  a  most 
important  point  in  the  construction  of  every  arc  dynamo. 
The  armature  is  supported  in  self-oiling  bearings  with 
spherical  seat,  so  that  the  machines  are  self-aligning.  The 
bearings  are  cast  solid  with  the  lower  half  of  the  field,  thereby 
securing  great  strength  and  rigidity  of  construction. 

A  particularly  strong  point  claimed  for  the  machine  is  the 
system  of  regulation.  It  has  absolutely  no  regulating  devices 
or  walls  traps  such  as  have  heretofore  been  the  accompani- 
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DIRECT  CURRENT   ARC  GENERATOR. 


Regulation    is 


uients  of  all  constant  current  machines, 
effected,  as  in  the  Westinghouse  alternating  current  arc  ma- 
chines, by  the  reactive  eilfect  between  the  winding  of  the  field 
and  the  armature.  The  generator  may  be  short  circuited 
and  run  without  injury,  and  is  absolutely  self-regulating 
throughout  its  entire  range  of  load. 

With  the  use  of  direct  currents,  the  commutator  has  al- 
wavs  been  considered  the  weak  point  of  the  system.  Conse- 
quently particular  attention  has  been  paid  to  the  securing  of 
satisfactory  results  here.  This  has  been  accomplished  by  the 
use  of  a  new  type  commutator  which  presents  a  large  bear- 
ing surface  for  the  brushes  and  which  has  the  segments  sep^- 
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rated  by  half  an  inch  of  insulation,  so  that  the  niachijie  is 
particularly  free  from  vicious  sparking'.  Four  sets  of  copper 
brushes  collect  the  current  without  the  use  of  "  blow-outs  " 
(jr  other  troublesome  devices  intended  to  avoid  sparking. 

The  field  coils  are  connected  in  series  with  one  another. 
The  exciting  current  is  supplied  from  a  separate  low  voltage 
machine  so  that  the  use  of  high  potentials  in  the  field  wind- 
ings, a  menace  to  insulaticni  and  life,  is  avoided.  An  effi- 
ciency of  over  90  per  cent,  is  claimed  for  the  new  machines, 
which  far  exceeds  anything  heretofore  available,  as  the  best 
direct  current  series  arc  machines  are  ordinarily  very  ineffi- 
cient. The  speed  varies  from  750  revolutions  for  60-arc 
y)  i-2-amjjere  machines  to  950  revolutions  for  25-arc  ma- 
ciiines. 

'I'he  lamps  supi)lied  with  the  machine  are  of  the  rack  feed 
t\pe,  af'forfling  the  excellent  method  of  regulation  secured 
in  the  W'estiiighouse  constant  potential  lamps.  In  the  con- 
struction of  these  lamps  particular  attention  has  been  paid 
to  making  them  rigid  and  durable,  thus  enabling  them  to 
give  long  continued  service  with  a  mininumi  amount  of  re- 
pairs. The  lamf)s  are  designed  to  suit  the  re(|uirements  of 
all  kinds  of  service.  The  outfloor  lam])s  are  plain  in  ap- 
|)earance.  but  weatherj)roof.  The  indoor  lam])s  are  made 
in  a  variety  of  forms  with  brass  or  galvanized  iron  mount- 
ings, and  with  plain  or  fancy  globes.  The  lamps  use  a  plain 
or  coppered  carbon  5-8  inch  in  diameter,  and  they  will  give 
14  hours'  life  with  one  trinmiing.  These  lamps  are  de- 
signed to  be  used  on  any  direct  current  series  arc  system 
which  supplies  ()  1-2  amperes.  The  lamps  are  sui^portecl 
frf)m  .strong  non-combtistiblc  metal  hanger  bf)ards.  Each 
lamp  is  sui)pli('d  with  an  automatic  cut-out.  so  that  when  the 
carbons  are  burned,  or  if  any  accident  hapj)ens  to  the  lamp, 
it  is  automatically  cut  out  of  circuit  without  disturbing  the 
other  lamj)s  in  use. 


Pole  Fittings. 


We  illustrate  some  j>olc  fittings  made  l)v  I'red.  M.  T-ocke 
^'  Co..  \'ictor,  \.  "N  .,  c(tnsisting  of  an  "indestructible"  in- 
"^nlnfor  pin,  and  an  insulator.  bf)th  of  which  present  some 
novel    fi'.Uures.     The    transDosilion    insulator    illustrated    i"; 


MOW    INSULATOK    AND    i'lN. 


made  of  a  special  (|uaht\   of  ti;inspositii>n  glass.      The  same 
lirm  maimfactmcs  a  triple  petticoat  insulat«)r.  for  use  where 


light  insulation  is  needed. 


New  Conduit  5v.<^tem    niul   Insiilntnr. 


way  system,  illustrated  in  Figs,  i  and  2.  which  also  show  the 
details  of  the  contact  mechanism.  The  method  of  insulation 
shown  in  I'ig.  2  is  illustrated  in  detail  in  Fig.  3.     The  in- 


IICS.    1    AND   2.— NEW   CONDUIT   SYSTEM    AND   INSULATOR. 

sulator  consists  of  a  hanger  of  rubber  with  a  .<ilot  under- 
neath and  a  groove  or  recesses  on  its  upper  interior  surface. 


FIC.   :?.-NK\V   CO.NDUIT   SYSTEM    AND    INSULATOR. 

In  the  hanger  is  placed  a  conical  divided  glass  insulating 
sleeve  provide<l  with  lugs  on  its  outside  surface  whereby  the 
sleeve  is  locked  in  jilace  by  turning  the  lugs. 


5treet    Railway    Bonding;    Chucks. 


Ml.    t  hiulcs    II.    liowen.  of   Washiiii^ton,    I ).    ('..   b;t>   le- 
cenlly  been  granted  letters  patent  for  a  conduit  street  jail- 


There  is  |)robably  no  part  (»f  an  electric  railway  system  so 
im])ortant  as  the  bonding  <»f  the  rails,  and  one  to  which  so 
little  thojight  heretofore  has  been  given.  I'.ngineers  fre- 
<|uently  make  elaborate  calculations  as  to  the  amomit  of 
copper  feeder  wire  required,  and  as  a  residt  of  this  have  sub- 
mitted reports  to  theif  directors  and  comjianies.  drawing  the 
fine  line  of  economy' between  interest  on  the  investment  of 
copper  on  the  one  side  ancl  the  increa.sed  cost  of  the  coal  pile 
due  to  the  other.  These  statements  and  reports  are  of  little 
value  for  the  reascin  that  they  are  all  based  upon  the  track 
resistance  being  ni  a  fixed  and  certain  (ptantity.  The  diffi- 
iulty  is  not  with  the  science,  but  the  fault  lies  entirely  in  the 
practice. 

In  electric  railways  the  track  is  a  part  of  the  circuit,  and 
therefore  an  element  of  resistance  in  the  track  is  as  serious  a 
nmttcr  as  it  would  be  if  in  the  feeders  of  the  line;  and  in  any 
such  system  of  track  bonding  where  there  is  a  possibility  of 
loose  contact,  this  element  becomes  *io  \incertain  as  to  not 
alone  make  these  calculations  above  referre<l  to  of  but  little 
value,  but  fre(]\iently  result  in  sticli  a  loss  of  energy  and  drop 
of  pressure  as  to  cause  the  btirm'ng  <^ut  of  the  motors  upon 
the  line,  and  tlms  run  up  the  cost  of  maintenance  to  a  pro- 
hibitive fii^ure.  ,\tul  where  the  cause  of  this  drop  is  nol_ 
understood,  extra  cop[>cr  is  installed  without  benefit. 
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With   the   bond  we  illustrate,  manufactured  l)y  Stern   & 
Silverman,  707  Arch  street,  Philadelphia,  it  is  claimed  that 


STREET    RAILWAY    BONDING    CHUCK. 

the  contact  is  al\va3s  positive  between  tlie  Ijonding  chuck 
and  the  rail  and  the  wire,  and  the  condition  such  that  loose 
contact  is  a  matter  of  impossibility,  it  is  true  that  a  slightly 
additional  amount  of  labor  is  required  to  install  these  bonds, 
but  this  is  nothing  in  comparison  to  the  amount  of  copper 
feeder  that  is  required  to  compensate  for  the  losses  occa- 
sioned by  other  forms  of  electrical  bonds. 


agitation  or  shocks,  and  renders  its  accuracy  reliable,  it  is 
the  first  time  that  this  system  has  been  applied  to  the  record- 
ing meter,  and  it  is  a  feature  which  will  recommend  it  to  all 
street  railway  men.  The  meter  may  be  used  placed  upon  the 
floor  of  the  car  with  absolute  safety  and  convenience,  and 
gives  perfectly  accurate  readings. 

This  portable  meter  is  normally  rated  at  25  amperes,  in 
testing  street  cars,  however,  the  current  will  frequently,  for 
short  intervals,  very  greatly  exceed  this,  as  when  starting  or 
upon  heavy  grades,  but  this  meter  is  so  constructed  as  to 
record  these  sudden  bursts  of  current  accurately;  and  enor- 
mous overloads  may  be  carried  through  the  meter  for  short 
intervals  without  detriment  U)  the  instrument  or  impairment 
of  its  accuracy. 


Graphite    Sight   Feed     Lubricator. 


Portable   Recording  Wattmeter  for  Street  Car  Testing. 


it  is  frequently  necessary  in  electric  street  railway  practice 
to  test  the  power  consumption  of  the  cars,  and  heretofore 
the  General  Electric  Company  has  furnished  a  500-volt 
meter  mounted  rigidly  within  a  mahogany  box  for  this  pur- 
pose. This  was,  however,  found  not  to  be  without  faults. 
The  mechanism  being  rigidly  mounted,  the  meter  was  sul)- 
jected  to  violent  jars  which  frequently  interfered  with  its  ac- 
curacy, shortened  its  life  and  rendered  it  unsatisfactory.  Ex- 
periments have  been  going  on  for  some  time  past  to  evolve 
a  satisfactory  portable  recording  meter  for  the  purpose 
named,  and  the  General  Electric  Company  now  announces 
one  which  will  satisfy  the  many  requirements  of  street  rail- 
way service. 

The  meter  in  (|uestion  consists  of  a  Thomson  recording 
meter  mounted  on  a  skeleton  metal  frame  and  having  a  ca- 


it  is  well  known  by  engineers  generally  that  pure  flake 
graphite  is  far  superior  to  oil  or  any  other  lubricant,  when 
properly  applied  to  steam  engine  cylinders,  but  being  a  dry 
powder  and  not  mixing  well  with  oil,  the  difficulty  has  been 
to  properly  supply  it  to  steam  chests  and  cylinders  of  engines 
and  pumps.  A  lubricator,  which  we  illustrate,  that  not  only 
feeds  the  graphite  automatically  and  continuously  in  desired 
quantities,  but  also  does  it  visibly,  by  passing  through  a  sight 
feed,  has  recently  been  placed  on  the  luarket  by  the  Lunken- 
heimer  Company,  Cincinnati,  Ohio.  The  cup  should  be  at- 
tached like  any  ordinary  sight-feed  oil  lubricator  to  the  steam 
pipe  above  the  throttle,  but  can  also  be  attached  below  the 
throttle  or  on  the  steam  chest,  with  the  up])er  steam  connection 
above  the  throttle.  Referring  to  the  cup,  A.  is  the  graphite 
reservoir,  B  the  graphite  regulating 'valve,  Cthe  tilling  plug, 
B  the  bullseye  sight  feed  chamber,  £  the  feed  regulating 
valve,  and  A' the  drain  valve.  The  lubricator  is  operated  as 
follows:  Close  the  globe  or  steam  valve  and  stop  cock 
^^and  then  take  off  the  tilling  plug  C,  and  hll  the  reservoir 
with  graphite.  After  replacing  the  filling  plug,  first  open  the 
globe  or  steam  valve,  then  open  the  stop  cock  Z",  then  regu- 
late the  tiow  of  graphite  by  valve  B;  next  regulate  the  stop 
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PORTABLE   RECORDING    WATTHETER. 

pacity  of  25  amperes  at  500  volts,  it  is  mounted  within  a 
polished  w^ood  carrying  case  about  tw^o-thirds  the  size  of  the 
former  type.  Instead  of  being  rigidly  mounted  in  the  case 
the  meter  is  suspended  between  two  networks  of  interlaced 
rubber  cord,  or,  as  it  were,  between  two  rubber  hanmiocks. 
This  method  of  suspension   saves   the  meter   from  violent 


cock  £  carefully,  and  leave  it  so  regulated  that  the  desired 
How  of  graphite  is  fed  visibly  out  of  the  nozzle  D  in  the 
sight-feed  chamber.  As  graj^hite  is  a  very  superior  lubri- 
cant, and  a  very  small  quantity  will  last  a  great  while,  it 
should  be  used  very  economically,  as  a  continuous  feeding 
is  not  necessary,  the  feed  being  occasionally  shut  off. 
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financial  ^nUllxg^nce. 


The  Electrical  Stock  Market. 


New  York,  March  i7,  1894. 

'JKN'KHAL  KLKCTRIC,  after  being  very  strong  during  the  flrHl 
J>art  of  the  week,  was  marie  the  target  of  bear  attacks  In  later 
«layH.  and  lost  a  portion  of  its  gain.  In  these  raids  upon  the 
st'Kik's  quotations,  the  bears  were  helped  along  by  realization 
sales  on  the  part  of  the  bull  pool  that  engineered  the  rise  from  ^2 
to  44,  and  were  anxious  to  rake  In  some  of  their  12-point  paper 
proHis.  The  decline  of  the  last  few  days  has  naturally  been  ac- 
companied by  a  flood  of  bear  stories.  A  director  is  r4Uoted  as 
«aylng  that  the  fJeneral  PMectric  Company  is  at  the  present  time 
•loing  a  business  of  but  between  $600,00*)  and  $700,000  per  month,  or 
ubout  $8,0W,0(X)  a  year.  He  adds:  "We  hope  to  pay  some  divi- 
"iJends  by  and  by,  when  the  capital  account  is  adjusted.  The  de- 
ficit to  be  shown  in  the  annual  report  will  be  large  enough  to 
satisfy  anybody."  Again,  it  Is  stated  that  the  accounts  of  the 
Northwest  branch  are  in  bad  shape,  and  that  orders  are  again  fall- 
ing off  at  such  a  rate  that,  as  soon  as  the  present  contracts  for 
motors  are  filled  there  will  be  another  reduction  in  forces  at  the 
I^ynn  works.  Boston  and  New  York  holders  have,  moreover, 
been  somewhat  disappointed  -  and  have  manifested  their  feelings 
by  selling  stock— at  the  failure  <»f  the  management  to  give  out 
the  long  predicted  statement,  showing  that  the  company  had  no 
floating  <lebt,  which  was  promised  by  March  1.  The  dividend 
fjUHstion  is  still  a  matter  of  the  greatest  uncertainty.  It  has  not 
yet  been  decided  whether  or  not  to  pay  the  deferred  dividend 
«>n  the  preferred  in  April,  as  some  directors  now  are  In  favor  of 
waiting  for  the  regular  June  period  of  distribution,  when  they 
will  <le(rlare  the  whole  pajment  of  7  per  cent.  On  the  other 
hand,  the  frien<ls  of  the  proi)erty  are  as  enthusiastic  as  ever 
In  their  behalf  in  the  company's  future.  Kspecially  great  things 
are  presaged  from  the  fJeneral  Electric  _  Company's  connection 
with  the  Cataract  Electric  Company,  which  has  harnessed  Ni- 
agara Falls  for  the  generation  of  electricity,  and  which  has  just 
secured  H  contract  whicli  gives  the  use  of  St.'ite  canal  lands  for 
tlie  dlstriiiutlon  <>(  electrical  jtower  all  over  the  State.  The 
(Cataract  company  has  secured  most  advantageous  terms  in 
Its      agreement      with      the      State.  Among       the       capitalists 

most  largely  interested  in  the  Cataract  F]Iectric  Compan\- 
are  .1.  I'ierpont  Morgan,  William  K.  Vanderbilt,  H.  McKay 
Twombly  and  other  leaders  In  the  General  Electric  Com- 
pany, and  It  is  but  natural  to  assume  that  the  operations  of  the 
Cataract  company  will  result  In  the  placing  of  large  orders  for 
e(|uii)ment  and  supplies  with  the  General  Filectric  C(jmpany.  No 
merit <'jn  has  recently  be -n  made  \yy  insiders  regarding  earnlnyi, 
and  the  rejiort  to  be  hand"d  in  at  the  next  month's  annual  meet- 
ing Is  awaited  with  a  deal  of  Interest. 

WESTERN  UNION  TELEGRAPH  stock  monopolized  Wall 
Street  attention  at  times  in  the  earlier  part  of  the  week.  Th-- 
stock  has  grine  off  a  ccjuple  of  points  on  the  publication  of  the 
adverse  <iuarterly  report  presented  at  the  directors'  meeting  on 
Wednesday.  The  direc'ors  d<'clared  the  regular  quarterly  divi- 
dend of  P/i  per  cent.,  but  the  statement  shows  that  this  amount 
was  not  earned  in  the  f|uarter  ending  March  .M  next.  The  net 
earnings  for  that  perloil  are  estimated  at  $1,0!JO,000  as  against 
$I,.1S4.4.'?4  last  year  and  $l,.'i49.6.'}7  two  years  ago.  As  there  are 
|!M,S20.()00  stock  (lutstanlliig.  only  sr)-100  of  1  i)er  cent,  was  earned 
on  the  stock,  and,  in  order  to  pay  the  full  dividend  of  1V4  per  cent., 
the  directors  will  have  to  draw  upon  their  surplus  to  the  extent  of 
$.'17S,7.'?7.  The  comparl.soii  of  net  earnings  shows  a  shrinkage  of 
.I.T  per  cent.  In  spite  of  extensive  economies  In  the  operating  de- 
I>i(rtnient.  Nrit  content  with  this,  the  l)ears  lay  stress  on  the 
fact  that  the  directors  are  borrowing  money  to  pay  dividends, 
when  the  physical  condition  of  the  property  is  far  from  good.  There 
really  Is  no  harm  done  to  the  company,  as  the  Western  Union  is 
financially  strong  enough  to  do  this  for  some  time,  but  It  creates 
a  very  bad  Impression.  Insiders  hasten  to  assure  stockholders 
that  things  are  not  really  so  ba<l  as  would  ai>pear  from  the  re- 
port Just  published.  The  loss  In  net  revenue  Is  fully  explained, 
they  say,  by  the  reduc<>d  volume  of  business,  and  would  have 
been  greater,  had  not  tiperatlng  expenses  beeji  reduced  16  per  cent. 
Moreover,  the  Miirch  (itiarter  is  the  worst  one  in  the  year,  and  a 
deficit  of  $.?7S.S00  in  that  <iuartor.  according  to  Insiders,  Is  practi- 
cally certain  to  be  made  good  by  the  surplus  of  some  succeeding 
•  luarters.  Kor  Instance.  thiMc  was  a  surplus  In  the  December 
qunrter  of  $:iOS.n!)4,  and.  If  the  two  ipiarters  aie  taken  together, 
there  is  only  a  dellcil  of  $70.fin  to  lie  made  up.  against  which  the 
Western   Union  has  an  accrurd  surplus  of  nearly  $7,000,000. 

AMERICAN  nELI,  TELEPHONE  has  been  very  strong  In  Bos- 
Ion,  advancing  chieflN-  on  the  covering  by  shorts,  who  have  been 
scared  b.\  the  lncr<>aslng  Indications  that  the  company  will  get 
desired  legislation  In  the  matter  of  the  proposed  Increased  capi- 
talization. The  opposition  to  the  new  stock  Issue  has  been  al 
most  entirely  withdrawn,  and  there  Is  no  question  but  that  the 
t>etltlon  of  the  cntnpan>-  will  be  speedily  granted  Notic  the  loss 
lower  prices  for  the  stock  ni!»y  still  be  counted  on.  True,  the  reg- 
ular quq.rterl,v  dividend  of  3  per  cent.,  payable  April  16,  has  been 


declared,  as  expected  by  stockholders,  but  the  anticipation  that 
the  rate  is  likely  to  be  cut  before  the  year  is  ended  is  gaining 
ground  in  view  of  threatened  competition.  With  an  issue  of  new- 
stock  coming  (which  may  or  may  not  be  sold  by  auction),  and  the 
consequent  increase  in  dividend  requirements,  a  considerable  de- 
cline in  the  price  of  the  stock  would  seem  to  be  an  almost  as- 
sured certainty. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY  of 
Hrr.»oklyn  advanced  this  week  its  quarterly  dividend  rate  from  IVi 
to  1%  per  cent.,  making  the  annual  rate  6  instead  of  5  per  cent.; 
In  consequence  the  stock  has  advanced  several  points.  The  com- 
pany's officials  state  that  the  business  is  spreading  at  a  most 
gratifying  rate,  and  the  increased  dividends  are  ample  evidence 
that  it  is  making  money.  The  contract  for  lighting  Brooklyn 
streets  is  likely  to  be  given,  for  the  greater  part,  to  the  Edison 
company. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY'S  stock 
of  Philadelphia  has  shown  considerable  strength  recently.  The 
stock,  which  was  quoted  two  weeks  ago  at  around  120,  Is  now  sold 
at  132,  and  it  is  reported  a  few  shares  have  gone  as  high  as  140. 
This  security  is  an  8-per  cent,  dividend  stock,  and  is  considered 
one  01"  the  most  valuable  of  Edison  Illuminating  properties. 

THE  NEW  ENGLAND  TELEPHONE  AND  TELEGRAPH 
COMPANY  will  receive  tenders  for  the  sale  to  it  of  $500,000  of  the 
first  series  of  6  per  cent,  bonds,  due  April  1,  1899;  In  no  case  will 
the  company  pay  more  than  $1,020  and  accrued  interest  for  any 
$1,000  bond.  The  New  England  Telephone  Company  is  now  offer- 
ing to  lease  magneto  telephones  for  use  on  private  lines  for  $1  per 
annum  for  each  instrument.  It  is  also  offering  to  lease  the  mag- 
neto call  bell  for  $3  per  annum.  This  bell  is  an  essential  part  of 
the  telephone,  unless  some  other  form  of  signal,  such  as  an  elec- 
tric call  bell  or  tapper  can  be  employed,  without  adversely  aflfecl- 
ing  the  use  of  the  telephone. 

THE  STREET  RAILWAY  AND  ILLUMINATING  PROPER- 
TIES' trustees  have  expended  $200,000  additional  in  the  purchase 
of  preferred  stock  at  an  average  price  of  84.9  per  share. 

ELECTRIC  TRACTION  COMPANY  STOCK  has  again  been 
pressed  for  sale  in  Philadelphia  on  account  of  the  inability  or 
unwillingness  of  holders  to  pay  the  remaining  installments.  This 
week  $10  per  share  was  payable,  and  an  additional  $1.t  per  share 
is  due  April  16,  when  the  stock  will  be  full  paid. 
ELECTRICAL     STOCKS. 


P»r. 

Brush   111.,   New  York 60 

Uetrolt   Electrical    WorJis lU 

Cleveland   General   Electric   Co — 

East    River    Electric    Light 100 

Electric  Con.    &  Supply   Co.,  pref 16 

"              "             "             com 16 

Edl.son   Electric   III.,    New   York 100 

lst« — 

Edison   Electric   111.,    Brooklyn 100 

"        Boston Mill 

Chicago 100 

Philadelphia 100 

EdlRon  Electric  Light  of  Europe — 

"        Bonds  — 

Ore    Milling _ 

Fort   Wayne    Electric — 

Oeiicral  Electric  Company lOO 

deb.  5'a  — 

InUTlor  Conduit  and   Ins.   Co 100 

Mount    Morris    El e<  trie 

Westlnghouse  Consolidated 60 

prof 50 

Wefttorn   Union  TL-legraph — 

American   Bell  Ti-li-phone — 


Bid.  Askp<l. 

20  36 

a  a 

86  'M 

-  tti 

15  lu 

15  IT., 

i»7  l»T  >■' 

103  104 

102  lO.-i 

11-2  u.s 

12.".  130 

130  IS-.; 

-  8 
80  85 
10  U 

4 1".  -12 

84  >3  85 

20  30 

-  ftS 
32  S3 
4  It  .•»0 
8.1^  8.*>'( 

181  182 


New  Incorporations. 

EAU  CLAIRE.  WIS.— The  Brooklyn  Electric  Light  Company  has 
been  incorporated  here.  Fitch  Gilbert  Is  president,  R.  E.  Rust 
Is  vice  president  and  G^«orge  T.  Thompson  Is  secretary-treasurer. 

THE  LOUIS  K.  COM.«TOCK  COMPANY.  Chicago.  111.,  capital 
stock  $20,000.  has  been  formed  to  engage  In  the  business  of  gimoral 
electrical  engineering  and  construction,  etc.  L.  K.  Comstock.  F. 
S.  Richmond  and  P.   V.  Cary  are  the  promoters. 

THE  LYNN  MANUFACTURING  COMPANY.  Portland.  Me.. 
capital  stock.  $10,000.  ha.s  been  formed  to  mantifarfuro  and  deal 
in  all  klncls  of  electrical  supplies.  A.  T.  Hallbauer.  Lynn;  J.  C. 
liarr  and  U.  H.  Weld,  .»r.,  Boston,  Mass..  are  the  promoters. 

THE  BROOK  VI LLE  ELECTRIC  LIGHT  COMPANY.  Kau 
Claire.  Wis.,  capital  sto.-k  $1.').000,  ha*  been  formed  to  an  elec- 
tric lighting  business.  R.  E.  Rust.  G.  T.  Thompson  and  F.  Gilbert 
are  the  promoters. 

THE  VALPARAISO  MANUFACTURING  COMPANY.  Val- 
jiaralso.  Ind..  capital  stock.  $10,000.  has  been  formed  to  manu- 
facture electrical  Instruments,  etc.  The  incorporators  are  .1.  W. 
Elam.  F.  S.  Wenk.  G.  Crumppacker.  C.  B.  Woodard  and  J.  W. 
PtiLaney. 

THE  CLEARFIELD  AND  CONEMAUGH  RAILROAD  COM- 
I'ANY.  Clearfield.  Pa..  <apltal  st<x'k  $1..^10.000.  has  been  formed 
to  con^t^uct  and  operate  an  electric  railway  In  Clearfield  and  Cam- 
bria counties.  .T.  Morgan  C<x»per.  G.  D.  Prentice  and  C.  H.  Sack- 
rider  are   the   Interested   parties. 

THE  CENTRAL  ELECTRIC  ELEVATED  .STREET  RAILWAY 
COMPANY,    Philadelphia,    Pa.,    capital    slock,    $200,000,    has    been 
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formed  to  construct  and  operate  an  elevated  electric  railway  in 
Philadelphia  and  to  Bustleton,  a  distance  of  333  miles.  William 
J.  Hamilton,  J.   Blair  and  J.  Armitage  are  the  promoters. 

THK  MADISON  LIOHl  AND  POWER  COMPANY,  Chicago, 
Ml.,  capital  stock  $10,000,  has  been  formed  to  do  wiring  for  arc 
and  incandescent  lamps,  manufacture  electrical  apparatus,  fur- 
nish electrical  and  steam  power,  etc.,  etc.  The  promoters  of  this 
concern  are  G.   H.  Shippy,   K.  P.  Ames  and   F.  J.  Baker. 

THE  TOLEDO,  MAUMEE  AND  PERRYSBURO  ELECTRIC 
STREET  RAILWAY  COMPANY,  Toledo.  Ohio,  capital  stock 
$150,000,  has  been  formed  to  build  or  acquire  and  operate  electric 
street  railway.  The  organizers  are  J.  K.  Tillotson,  F.  M.  Ohl, 
L.  G.  Richardson,  D.  Atwood  and  N.  McCarty  are  the  incorpora- 
tors. ... 

THE  TOPEKA-HARRISON  TELEPHONE  AND  ELECTRICAL 
COMPANY,  Topeka,  Kan.,  capital  stock  $25,000,  has  been  formed 
to  build  and  operate  telephone  lines  and  to  deal  in  electrical  ma- 
chinery. S.  J.  Bear,  A.  K.  Rodgers,  W.  H.  Rossington,  James  Smith, 
J.  G.  Waters,  Topeka,  Kan.,  and  H.  S.  Buck,  Stewardsville,  Mo.. 
are  the  incorporators. 

CHESTERTOWN,  MD.— A  bill  has  been  introduced  at  Annapolis 
by  Senator  Hepbron  to  incorporate  the  Chestertown  Light,  Heat 
and  Power  Company,  capital  stock  $500,000,  to  furnish  light  and 
electric  communication  between  Chestertown  and  Chesapeake  Bay. 
George  H.  Sharp,  John  D.  Urie.  John  K.  Aldridge,  Charles  T.  Wes- 
cott,  and  William  D.  Burchinal  are  interested. 

ALBANY,  N.  Y. — The  Cataract  General  Electric  Company  has 
been  chartered  to  supply  electricity  with  which  to  operate  boats. 
Thomas  C.  Piatt,  of  the  United  States  Express  Company,  New 
York;  Charlton  T.  Lewis,  counsel  to  the  Mutual  Life  Insurance 
Company,  of  New  York,  and  William  Martens,  of  L.  Von  Hoffmann 
&  Co.,  New  York,  are  interested.  Frank  W.  Hawley,  of  Pitts- 
ford  Farms,  near  Rochester,  N.  Y.,  is  vice  president. 


^pecia:!  ^ovve^pondf^nci^. 
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Office  of  Thc  Electrical  World,        ) 
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THE  STOREY  MOTOR  AND  TOOL  COMPANY,  throu.-?h  a  typo- 
graphical error,  advertised  in  our  last  issue  as  being  located  at  No. 
20,  instead  of  120,  Liberty  street. 

BROOKLYN,  N.  Y. — Sealed  proposals  will  be  received  at  the 
office  of  the  superintendent  of  the  Brooklyn  Bridge,  179  Washing- 
ton street,  Brooklyn,  to  April  5  for  plans,  specifications  and  esti- 
mates for  lighting  the  bridge  cars  by  electricity;  also  for  heating 
and  propelling  them.      C.  C.  Martin  is  chief  engineer. 

THE  OKONITE  COMPANY,  LTD.,  13  Park  Row,  is  presenting 
to  its  friends  and  patrons  a  handsome  piece  of  desk  furniture,  con- 
sisting of  a  glass  paperweight,  with  a  small  clock  in  the  interior. 
The  combination  is  very  neat,  and  the  timepiece  keeps  very  good 
time — neither  of  which  is  true  of  most  articles  of  this  kind. 


New  England  Notes. 
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THE  PROJECT  to  place  electric  wires  underground  is  causing 
much  agitation  in  Boston  and  vicinity,  hearings  being  held  by 
legislative  and  aldermanic  committees  almost  daily. 

THE  BURYING  of  overhead  wires  is  still  being  considered  by 
State  and  city  legislative  committees,  but  any  immediately  defi- 
nite legislation  is  regarded  as  doubtful  by  those  who  ought  to 
be  in  a  position  to  judge. 

THE  TRANSIT  COMMITTEE  of  the  Massachusetts  State  Leg- 
islature is  still  busy  upon  hearings  relative  to  a  subway  in  Bos- 
ton. General  Francis  A.  Walker,  president  of  the  Institute  of 
Technology,  recently  testified  that  he  regarded  elevated  roads  as 
the  least  satisfactory  of  all  modes  of  solving  the  question  of 
rapid  transit.  The  subway  would,  he  thought,  prove  at  least  a 
temporary  solution,  and  would  perhaps  prove  the  foundation  of  a 
more  extensive  system.  Whenever  it  -w  as  necessary  to  relieve  the 
restrictions  it  would  pay  for  itself.  On  general  principles  he  was 
opposed  to  the  referendum,  but  if  there  were  any  peculiar  or 
exceptional  circumstances  in  connection  with  their  proposition  he 
would  not  be  averse  to  submitting  it  to  the  people  for  their  ap- 
proval or  rejection. 

ON  LAST  SATURDAY  EVENING,  in  response  to  an  invitation 
from  Mr.  C.  W.  Holtzer,  24  gentlemen,  nearly  all  of  whom  were 
members  of  the  old  Boston  Electric  Club,  assembled  at  dinner  at 
Young's  Hotel,  Boston.      The  idea  was  to  obtain  expressions  as 


to  the  advisability  of  organizing  another  electric  club  in  Boston, 
and  the  feeling  was  unanimously  in  favor  of  it.  It  was  thought 
that  with  the  experience  of  other  clubs  as  a  guide,  a  club  might  be 
formed  which  could  be  made  both  instructive  and  profitable. 
The  occasion  was  a  very  enjfiyable  onf,  indeed,  and  Mr.  Holtzer 
was  the  recipient  of  universal  congratulations.  Mr.  W.  J.  Denver, 
assistant  manager  of  rth.?  New  England  Telephone  Company,  and 
a  past  president  of  the  Boston  Electric  Club,  officiated  as  toast- 
master  in  his  usual  happy  manner.  Remarks  favoring  the  or- 
ganization of  a  club  were  made  by  Messrs.  Ridlaw,  Hewins,  Or- 
ford,  Farnham,  Lang,  Tuckerman,  Caldwell,  Adams  Ross,  Hatha- 
way and  Key,  and  before  final  adjournment  it  was  voted  that  Mr. 
Denver,  Colonel  Hewins,  Mr.  Ridlaw,  Mr.  Holtzer  and  Mr.  Ross 
act  as  a  committee  on  further  organization.  Those  present  were: 
C.  W.  Holtzer,  W.  J.  Denver,  Colonel  K.  H.  Hewins,  J.  M.  Orford. 
W.  S.  Hill,  I.  H.  Farnham,  E.  J.  Boynton,  S.  G.  Stiness,  G.  L. 
Lang,  G.  W.  Adams,  F.  M.  Kimball,  E.  L.  Caldwell,  F.  S.  Palmer, 
C.  W.  Gates,  R.  P\  Ross,  F.  E.  Donahoe,  W.  A.  Hathaway,  C.  R. 
Remington,  S.  W^  Leedon,  E.  S.  Pillsbury,  W.  S.  Key,  H.  G.  Tuck- 
erman, W.  E.  Holmes,  Frank  Ridlaw  and  W.  D.  Warner. 


Pittsburgn    Notes. 


Pittsburgh,  March  i7,  7894 
THE  McKEESPORT  AND  WILMERDING  ELECTRIC  RAIL- 
ROAD has  ordered  a  new  40-foot  freight  car  to  be  equipped  with 
two  40-h.  p.  Westinghouse  motors.  This  is  made  necessary  by  the 
great  increase  in  freight  traffic  the  company  has  experienced  on 
its  line. 

THE  ALLEGHENY  COUNTY  LIGHT  COMPANY  of  this  city, 
at  a  meeting  of  the  board  of  directors  yesterday  afternoon,  de- 
clared a  dividend  of  l^■  per  cent.  This  is  the  first  dividend  th' 
company  has  declared  since  1890,  and  it  is  expected  that  it  will  be 
continued   permanently. 

A  FEW  DAYS  AGO  ground  w^as  broken  for  the  erection  of  an 
electric  fountain,  which  the  Pittsburgh  Traction  Company  will 
donate  to  the  city.  The  fountain  is  to  be  constructed  in  Schenley 
Park,  and  the  electric  plant  to  be  used  in  connection  with  the 
fountain  will  also  furnish  current  for  the  lighting  of  the  park. 

J.  H.  CARR,  a  young  man  of  McKeesport,  and  a  former  em- 
ploye of  the  Westinghouse  Electric  and  Manufacturing  Company, 
has  invented  an  electric  bicycle  which  is  pronounced  by  experts 
to  be  a  remarkable  and  ingenious  production.  The  battery  of  the 
machine  is  placed  beneath  the  saddle.  The  bicycle  has  no  pedals, 
but  simply  two  bars  for  foot-rests.  It  is  said  that  the  machine 
can   be  run  at  a   wonderful   speed. 


English  Notes. 


(From  our  own  Correspondent.) 

London,  March  7,  1894. 

THE  TESTING  OF  HOUSE  INSTALLATIONS.— The  City  of 
London  Electric  Lighting  Company  has  sent  a  circular  to  its 
clients,  offering,  for  an  annual  fee  of  10  shillings,  to  send  around 
competent  inspectors  ai  regular  intervals  to  test  the  insulation  of 
their  house  wires,  and  to  report  generally  upon  the  condition  of 
their  fittings.  This  idea  should  prove  at  once  remunerative  to  the 
company,  and  useful  to  the  consumers. 

ELECTRIC  RAILWAYS.— The  tunnel  electric  railway,  which  it 
is  proposed  to  run  from  the  terminus  of  the  London  and  South 
Western  Railway,  which  is  on  the  south  side  of  the  Thames,  into 
the  city,  bids  fair  to  be  the  first  completed  of  the  many  under- 
ground electric  railways  for  which  Parliamentary  powers  have 
been  obtained  for  some  little  time.  At  the  recent  annual  meet- 
ing of  the  London  and  South  Western  Railway  Company  it  was 
agreed  to  guarantee  the  company  about  to  construct  the  electric 
railway  a  dividend  of  3  per  cent.,  all  profits  above  the  sum  nec- 
essary to  pay  this  dividend  being  divided  between  the  shareholders 
of  the  London  and  South  Western  Company  and  the  Electric  Rail- 
way Company.  An  interesting  paper  was  read  by  Mr.  Great- 
head  and  Mr.  T.  Parker  before  the  Institution  of  Civil  Engineers 
last  evening  on  the  Liverpool  overhead  railway.  It  was  stated 
that  the  average  actual  coal  consumption  on  the  Liverpool  over- 
1  ead  rallrt^ay  was  about  16  pounds  per  train  mile  for  trains  of 
about  38  tons  weight,  sitting  114  persons  and  running  at  an 
average  speed  of  12  miles  an  hour;  the  coal  being  bituminous 
slack.  Mr.  Greathead  was  very  enthusiastic  about  the  excellent 
qualities  of  the  electric  motor  for  traction  purposes.  He  ehowed 
that  the  weight  of  the  electric  motors  on  the  Liverpool  line  was 
only  20  per  cent,  of  the  weight  of  the  full  train,  whilst  the  weight 
of  the  steam  locomotives  on  most  of  our  London  suburban  lines 
was  40  per  cent,  of  a  fully  loaded  train.  He  also  showed  that 
on  the  Liverpool  line,  the  adhesion  taken  is  one-seventh  of  the 
weight  on  the  driving  wheels,  amounted  to  115  pounds  per  train, 
whilst  on  the  underground  the  figure  was  only  61,  and  similarly 
the  tractive  effort  at  starting  in  pounds  per  ton  of  train  was  in 
the  cas?  of  Liverpool  120  pounds  and  In  the  case  of  the  under- 
ground only  71.     There  were  several  of  our  best  known  railway 
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nianagTS  and  enginct'iH  preiwnl  at  the  meeting,  and  consider- 
able HHtonishment  was  -fxpressed  by  them  at  these  figures,  and  at 
the  remarkable  high  general  efficiency  of  the  line. 


Xlexv^  of  the  Wcci^. 


Telegraph  and  Telephone. 


AKKADi:L,l'JlIA,  AitK.  The  City  Council  has  granted  a  fran- 
chiHe  for  the  construction  of  a  telephone  line. 

H1.,A<;K  hock,  NKAii  HCFPWLO,  N.  Y.— Thoma.s  Fitlon,  of 
'J~H  West  avenue,  is  at  the  head  of  a  movement  among  the  mem- 
bers of  the  Blacit  Kock  Uuslness  Men's  Association  to  organize  a 
telephone  company. 

\VASHlN<JITON,  PA.— The  Washington  Telephone  Company, 
represented  by  John  D.  Braden,  and  the  American  Telegraph  and 
Tf'Icphone  Company  are  asking  for  a  franchise  for  constructing 
liitlr  reHp<*clive  lines,  and  the  matter  will  come  up  at  the  next 
meeting  of  the  Council. 


Electric  Light  and  Power. 


ELKHOU.N,  WIS.,  residents  aic  a.sking  for  electric  street  light- 
ing. 

WINNKTKA,  ILL.  — Electric  lighting  is  being  talked  of  for  Win- 
iietka. 

COCHRAN,  CA.— W.  H.  Mobley  i.s  in  the  market  for  electrical 
machinery. 

STrRCI.S,  MICH. -Sturgis  rcsidvnls  will  \ni.-  ,,n  issue  of  $20,000 
electric    light    bonds. 

WKST  JEKKEHSON.  OHIO.— The  matter  of  putting  in  an  elec- 
tric light  plant  Is  being  considered. 

SKLMA,  ALA.— The  'tas  and  Klectric  Light  C<mipany  has  add"<l 
another  50-light  arc  dynamo  to  its  plant. 

S'lOW  niU';HTr)N,  S.  I.-The  contract  fop  lighting  New  Hrigl;- 
lon   will   be  advertised   for  sale  April   1. 

HLUK  KARTH  CITY,  MINN.— A  franchise  has  been  granted  to 
t  >.  J.  Clarke  to  put  In  an  <b'<trlf  light  plant. 

KASTON,  PA.  The  Common  Council  will  issue  $12.::<m)  in  bonds, 
of  which  $.'{,0(10  Is  for  an  extra  dynamo  and  belting. 

((TTl'MWA,  IOWA.— The  Coughl.m  lOl.-clric  Conipfany  is  seek- 
ing for  a  franchise  to  crt-ct  an  electric  l';;lil  plauv. 

OMAHA.  NF:B.  The  Pardee  Company  is  .sei-klmr  a  ."»  year 
franchlsf  for  th<'  operation  rif  an  electri"  li?<ni   I'l.int. 

ADRIAN.  MINN.  The  town  has  Vf.ted  Ji:{,0(m  to  !..•  exp«ndi<l 
ill    putting   in  a   waterworks   and   elfctric   light   plant. 

KLISSI-'IKLI).  .MICH.  The  village  will  soon  vote  in  the  inatt.-r 
of  granting  an  i-l<-<-lric  lighting  franchise  to  a  prl\at»'  eonipany. 

THOMASVILLK,  <;A..  will  now  have  Incandescent  lights,  as 
the  elfctrlc  light  company  has  ad<li*d  a  1.000-llght  alternator  to 
Its  plant. 

OSHKOSH.  WIS. -Rids  will  be  received  to  March  20  for  tli  • 
llgbling  of  the  city  by  electricity.  W.  T.  Kllsworth  should  b.- 
iiddressefl. 

BAIiTlMORK,   MI). -A    bill  has  b.-ni   introduced   into   ilir    Hovis. 
at    Anna|>o||s   to  Mnlhori/.e   naltlmore   to   purchase  and   operate  an- 
electric    light    plant. 

MKNOMINKK  FALLS.  WIS.  C.  W.  Fraser,  city  clerk,  has  b.-.n 
inslruclitl  to  HSCfMlain  tin-  approximate  cost  of  (lutting  in  an 
•  •h-ctrlc  light  svst<«ni. 

MINNIOAI'OLIS.  .MIN.\. 
will  i-Nli'iiil  lis  oi>iMatl<ins. 
liiistlni^s   Is   si'i'rt  tary. 

MINNKAI'oLlS.  MINN.— F.  VV.  CHp|»eIlen.  city  englne.-r.  n-porlH 
to  Council  the  cost  of  a  municipal  plant,  ami  plans  and  speclflca- 
llons   hav«>   bi«en   prej)ar.Ml. 

gllTMAN.  GA.,  has  recently  closed  a  contract  for  a  munic||ia1 
cb'clrlc  plant.  The  a|>paratus  to  be  Installed  consists  of  a  .'>fl-llgh( 
arc  rl>'nan)o  and  a   .^^w»-|i^;l^|    alternator. 

C.RIi''l''IN.  (LN.,  has  purchased  the  arc  light  plant  In  use  for 
lighting  iho  sin-ets.  and  has  add«>d  a  l.OOO-llffht  alt'-rnator.  Th<' 
plant  will  bi>  operated  as  a  tnuniclpal  plant. 

ToLI'.no.  OHIO.  Th.>  Memorial  Hall  trtist«i-s  hav.-  Instructi-d 
the  cnnimlttee  to  look  into  the  matter  of  electrb-  lighting  for  th«' 
building,    ami    report    at    the    next    meeting.- 

UdCKVILLK.  CONN.  The  <llr.>etors  of  tli<>  Cn  <  nn>l  I'.bMtrl' 
C>>ni|»an>  hiive  voted  to  put  In  a  steam  rngine  in  plaie  of  the  gas 
engines,   to  furnish   power  for  the  electric  light  station. 

FLATHl'SH.  LONC.  ISLAND.  N.  Y.  Janvs  O.'lghan  has  r. - 
lelved  the  conlratt  to  build  an  electric  light  plant  for  Flalbush 
and  Parkvlllc.  and  he  will  be  ready  In  supply  light  alxtut  May  1. 


Till'  Coop.  r-«  'oinplon  Klectric  Cojnpany 
.lohn    .Martin    is   jtresident    and    .\.    W 


CINCINNATI,  OHIO.— The  Gerdes  Hotel  property,  at  Fifth 
and  Home  streets,  is  to  be  remodeled  at  a  cost  of  $21,000,  to  in- 
clude elevators  and  electric  lights.  Dittee  &  Wisenall  are  the 
architects. 

ATHENS,  GA.— The  committee  on  light  has  reported  in  favor 
of  either  purchasing  the  plant  of  the  Athens  Gas  Light  Company 
or  buying  a  new  plant,  to  cost  about  $15,000.  T.  P.  Vincent  is 
chairman. 

MEADVILLE,  PA.— There  is  a  deadlock  in  the  Meadville  Coun- 
cil in  the  matter  of  appointing  a  committee  to  investigate  the 
electric  light  plant.  It  is  admitted  that  its  condition  should 
be    improved. 

LILLY",  PA. — Craig  &  Bowers  are  solicitors  on  behalf  of  Ed- 
ward O'Brien.  George  Brandt.  M.  K.  Piper,  John  R.  Kelly  and 
John  Leap,  who  wish  to  f(.rm  the  Lilly  Electric  Light,  Heat  and 
Power  Company. 

DETROIT,  MICH. — Plans  and  specifications  are  being  made  by 
Donaldson  &  Meier  f<jr  the  erection  of  a  business  building  for 
the  Palms  estate,  for  Edson,  Moore  &  Co.  The  bui'.din;;  is  to  V.e 
lighted   by  its  own  electric  plant. 

POTTS VI LLP:,  PA.— Sealed  proposals  will  be  received  by  the 
comptroller  of  Schuylkill  County  to  2  P.  M.,  March  '20.  for  lighting 
the  court  house  and  city  prison  by  electricity  or  gas  during  the 
year  commencing  April  1.      B.  R.  Severn  is  comptroller. 

NORTH  TONAWANDA,  N.  Y.— A  committee,  consisting  of 
Trustees  Fuller,  (Jillespie  and  Pitts,  has  been  appointed  to  draft 
a  bill  for  presentation  to  the  Legislature,  granting  the  village 
power  to  buy  and  operate  at  any  time  an  electric  lighting  plant. 

BUFFALO,  N.  Y.— The  report  in  favor  of  a  municipal  electric 
light  plant  was  voted  upon,  and  it  was  decided  to  postp<jne  in- 
definitely any  actlf)n.  Alderman  Smither  was  father  of  the  mtive- 
ment  for  a  municipal  plant,  and  he  will  .soon  again  bring  the  mat- 
ter up. 

ST.  JOSEPH,  MO.— The  St.  Joseph  Traction  and  Lighting  Com- 
pany has  been  granted  a  franchise  for  operating  a  steam  plant. 
Mr.  W.  T.  Van  Brunt,  .superintendent,  together  with  four  council- 
men,  inspected  the  plant  at  Springfield.  III.,  recently,  and  reporte.1 
most  favorably..  They  have  already  secured  contracts  for  heat- 
ing a  number  of  the  city  liuildings  and-  also  several  large  hotels 
and  business  blocks.  This  plant  runs  21  hours  a  day  and  has 
about  1,800  h.  p.;  they  intend  utilizing  their  exhaust  steam  for  this 
Iiuritf)se. 

KEAR.NY.  .XKAK  .NKWARK.  -N.  J.— The  ("itizens'  Improve- 
ment As.sociation,  of  which  G.  B.  Reid  Is  president  and  H.  C. 
Greene  and  I.  F.  Bloodgood  are  prominent  members,  are  agitating 
for  a  municipal  electric  lighting  jtlant  at  an  estimated  cost  of 
$20.6.''>0.  The  present  electric  light  contract  expires  on  the  Ist  of 
April,  and  it  proposed  to  endeavor  to  obtain  a  two-thirds  major- 
ity In  favor  of  the  municipal  plant.  It  was  decided  to  wait  until 
Ihr-  Legislature  |)asses  ui>on  tht>  ]>ending  bill  to  allow  the  construc- 
tion   of    such    plants. 

CINCINNATI,  OHIO— Sealed  prf>posal."-  will  Ih.^  ivcelved  at  the 
office  of  the  Moard  of  Administratior.  i<»  Ai»rll  4.  f-ir  on**  comp'ete 
electric  lighting  plant.  io  be  ereci'-d  and  really  l«-r  M-rvlce  at 
I'Men  Park  pumi)lng  station,  to  c  >n;M.-<t  of  n  ptriri'  d.xn.tmo  and  a 
PX)  incandescent  lamp  '.\nanio.  with  sulti»bl<  engines.  Bidd<  I's 
an-  to  furnish  all  specifications  and  state  prop(.sf-<l  make  of  dyna- 
mo ancl  engine,  the  plant  to  l>e  complete«1  rea«Iy  for  steam  con- 
nection, which  will  be  furnished  by  the  Cincinnati  water  depart- 
ment.      A.    P.    Mutterfield    is   clerk. 

THE  WICO.MICO  FALLS  MILLING  AND  ELECTRIC  COM- 
PANY. Salisbury,  Md.,  K.  M.  an<l  \V.  T.  J<»hnson.  proprietors, 
has  pureha.sed  the  pole  line,  franchise,  etc..  of  the  electric  light 
plant  which  was  recently  burnt  out  at  that  place,  and  which  was 
formerly  operat<'d  by  ^team.  They  have  also  purchased  the 
water  power  prl\  lli-ge.^.  whb'h  are  said  to  be  siM^ond  only  to 
those  on  the  Urandywinc  River.  an»l  have  installed  three  Victor 
turbines,  and  constructed  and  thoroughly  ec|ulppod  a  new  stn- 
stjillon  building.  They  lnv«>  now  running  four  l-'dlson  <1yn«mos  in 
tandem   with  godd  suee.-ss.   the  total   <apaclty   being  2,.'>00  lights. 


Ilu*  II  Ice  trie  Railway. 


T<»WA.NDA.  I'.V.  The  piospect  is  faxoiable  l.ir  ;«n  electric  lail- 
Wi«.>    from  Towanda  through  Troy  to  Mansfield. 

HANNIRAL.  M<». -Charles  T.  Havward.  Dr.  U.  H.  Shields  and 
others  are  promoters  of  the  proposed  road  between  Hannibal  and 
Philadelphia. 

TORONTO.  ONT..  C.V.VADA.-  R  Meek  Is  l>efore  the  City  Coun- 
cil on  behalf  of  Mr.  T.  Yarker  and  others,  to  build  an  electric  ro«d 
on    the    Island. 

l'ARKi:RSnrRG.    W     VA— city    Council    has    granted    right    of 

way     for    the     propos<'d     r-Ii<-trie     line  D      T?      .TiiiJ.)      ..f     V■■^^      Ha>en. 

Conn..   Is  Interested. 

NEW  ORLEANS.  LA.,  is  In  v  hi*;  Houtl  wii.i  e|e.ir-.lysis  oj 
water  mains  along  the  line  of  the  .S»  '"bai^s  .Vvinii  .r>i.l  i';«n..II- 
lon   Electric  Railway. 
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READING,  PA.— The  chartering  of  the  Reading  and  Womels- 
dorf  Railway  Cumpany  mean.s  the  building  of  a  42-mile  trolley  luad 
between  those  two  points. 

l^OS  ANGELES,  GAL.— The  county  supervisors  will  receive  bids 
on  March  28  for  a  50-year  franchise  for  a  street  railway  company. 
T.  H.  Ward  is  county  clerk. 

POTTSTOWN,  PA.  H.  E.  .Crilly,  of  AUt-ntown,  Pa.,  has  been 
awarded  a  contract  for  the  building  and  wiring  '<f  the  Ringing 
Rocks  Electric  Railway,  to  be  completed  by  May  1. 

OAKLAND,  CAL.— Ira  Bishop,  receiver  of  the  Consolidated 
Piedmont  Cable  Compaiiy,  has  been  authorized  to  borrow  $16,000 
to  defray  cost  of  changing  the  motive  power  to  electricity. 

BANGOR,  ME.— Conrad  Miller,  president  of  the  Bang(jr  and 
Portland  Railroad,  states  that  the  officials  are  considering  the  ex- 
tension of  the  lines  from  Nazaj-eth  to  Catasauqua,  via  Bath. 

WEST  HARTFORD,  CONN.— The  selectmen  of  West  Hartford 
have  voted  to  accept  the  plans  offered  by  the  Hartford  and  Wesi 
Hartford  Horse  Railroad  Company  for  a  trolley  line  to  their  town. 

BALTIMORE,  MD.— The  Baltimore  City  Passenger  Railway 
asks  for  leave  to  extend  its  lines  to  Lauraville.  It  proposes  In 
bu^ild  sin  electric  line,  if  the  Tuinpike  company  does  not  prevent. 
it. 

HOLYOKE,  MASS.— The  Board  of  Aldermen  have  granted 
a  franchise  to  the  People's  Electric  Railway  Company  to  covei- 
9%  miles  of  streets,  and  the  road  to  be  located  exclusively  in  Ifi'!- 
yoke. 

HARRISBURG,  PA.— The  Clearfield  and  Conemaugh  Railroad 
Company,  capital  stock  $135,000,  has  been  chartered  to  build  a 
railroad  from  Belsena,  in  Clearfield  County,  to  Johnstown,  a 
distance  of  60  miles.  S.  M.  J.  McCarrell,  of  Harrisburg,  is  presi- 
dent. 

NEWBURGH,  N.  Y.— Captain  James  M.  Dickey  and  others 
interested  in  the  proposed  electric  street  railway  aie  now  get  ting- 
consents  of  property  owners  along  Water  and  Golden  streets  and 
Broadway. 

ELIZABETH,  N.  J.— An  ordinance  has  passed  granting  the 
New  Jersey  Consolidated  Traction  Company  the  right  to  operate  a 
system  of  trolley  cars  through  the  streets  of  Elizabeth,  the  lines 
to  be  in  operation  by  July  4. 

DANSVILLE,  N.  Y.— The  building  of  the  new  electric  street  rail- 
way to  the   Lackawanna   station   is  again   a  topic  of  conxersa:  ■  ;ii 
Dr.    James    H.    Jackson,     Superinlendent    Holstead    and     Messrs. 
Blake  &  Beebe,  contractors,  are  interested. 

JACKSONVILLE,  FLA. — The  street  railway  company  is  prepar- 
ing to  adopt  electric  cars  oh  its  lines.  It  has  closed  a  contract  for 
track  material,  and  expects  to  contract  for  electric  apparatus  willi- 
in  the  next  60  days.      Ten  car  equipments  will  be  needed. 

LOCKPORT.  N.  Y.— The  Lockport  "Journal"  states  that  there 
is  a  well  defined  opinion  that  W.  C.  Reed,  a  prominent  electric 
railway  contractor,  has  secured  right  of  way  for  an  electric  road 
between  Lockport  and  W^illiamsville  and  branches  of  same. 

BRIGANTINE,  N.  J.— The  contract  for  the  rebuilding  of  the 
railway  of  the  Brigantine  Transit  Company,  at  Brigantine,  N.  J., 
opposite  Atlantic  City,  has  been  awarded  to  Stern  &  Silverman,  of 
Philadelphia,  and  it  is  to  be  constructed  of  trest'ie  all  along  tne 
oeach. 

SAVANNAH,  GA. — Tho  street  railways  of  this  city  have  all 
been  consolidated.  The  Electric  Railway  Company,  of  Savannah 
which  some  time  ago  bou.ght  up  ihe  Savannah  Street  Railway, 
has  now  scooped  in  the  City  and  Suburban  and  all  its  lines. 
The  consolidated  lines  are  under  the  management  of  the  Electric 
Railway  Company,  with  Mr.  J.  S.  Collins  as  president. 


Miscellaneous  Notes. 


THE  COTTON  STATES  EXPOSITION,  to  be  held  in  Atlanta, 
Ga.,  in  1895,  is  already  an  assured  success.  In  three  days  the 
people  of  Atlanta  raised  $159,360  of  the  total  $200,000  they  propose 
to  give.  The  exposition  is  to  be  held  at  Piedmont  Park.  Mr. 
Fred.  Law  Olmstead  has  been  telegraphed  for  to  lay  out  the 
grounds.  Director-General  H.  E.  W.  Palmer  says  he  intends  hav- 
ing the  electrical  exhibits  a  special  feature  of  the  exposition, 
which  is  to  open  Sept.  1,  1895,  and  to  run  three  months. 

STATISTICS  OF  STREET  LIGHTING  BY  ELECTRICITY.— 
The  National  Statistical  Association  of  Washington,  D.  C,  under 
tVie  management  of  Mr.  Allen  R.  Foote,  has  undertaken  a  work 
of  great  importance  to  central  station  officials,  in  collecting,  for 
'the  benefit  of  companies  about  to  make  new  contracts  for  street 
lighting,  data  relative  to  the  prices  paid  for  street  lighting 
throughout  the  country,  and  the  service  rendered  for  the  compen- 
sation paid.  The  collection  of  these  data  will  be  of  great 
value  to  all  interested  in  the  question.  The  plan-of  the  Statistical 
.Association  is  well  devised,  and  its  consummation  rests  entirely 
with  the  companies;  if  they  co-operate  with  the  association,  and 
furnish  promptly  and  accurately  the  information  asked  for,  valu- 
able results  will  undoubtedly  be  secured,  and  it  seems  that  the 
desired  object  cannot  be  obtained  in  any  other  way. 


THE  AMERICAN  IN.STITUTE  OF  ELECTRICAL  ENGI- 
.XIOKRS  will  hold  its  85lh  meeting  at  headquarters.  12  West  31.sl 
street,  New  York  ('ity,  on  Wednesday,  March  21,  at  8  P.  M.  .\ 
paper  will  be  presented  by  Prof.  William  A.  Anthony,  of  V'ineland. 
-\'.  J.,  past  ijresident,  "On  the  Effect  of  Heavy  Gases  in  the  Cham- 
ber of  an  Incande.scent  Lamp."  The  discussion  will  be  opened  by 
W.  Lispenard  Robb,  of  Hartford.  Conn.  For  the  convenience  >.{ 
Western  members,  and  in  accordance  with  recent  action  taken  by 
the  Institute,  a  meeting  of  members  residing  in  Chicago  and  vicin- 
ity will  be  held  on  the  same  date  and  hour  at  the  Armour  Institute, 
corner  of  3.3d  street  and  Armour  avenue,  Chicago.  Prof.  D.  C. 
.lack.son,  of  Madison,  Wis.,  has  been  invited  to  present  the  paper  of 
Prof.  Anthony  at  Chicago,  and  Prof.  H.  F.  Thomas,  of  Columbus, 
Ohio,  to  open  the  discussion. 


Personal  Notes. 


M>R.    O.   T.   CROSBY  wil 


1,   on   May   1,   sever   his  connection   with 
the  General   Electric  Company,   and   in 
connection  with  Mr.  J.  G.  White,  of  the 
New    York    firm    of    constructing    engi- 
neers, will  do  busine.ss  under  the  name 
of    the    White-Crosby    Company.      The 
company  has  been  incorpcjrated  for  the 
sake  of  convenience,   but  the   associa- 
tion will  be  that  of  partnership.       Mr. 
Crosby    presented    his   resignation   se\- 
eral  months  ago,   but  found  it  difficult 
to   leave   the  post   he   occupied.         Mr. 
Crosby  is  eminently  fitted  for  the  line 
of  work  he  is  taking  up,  and  the  new 
firm    will    undoubtedly    meet    \tith    the 
success  that  the  recognized  abilities  t)f 
its    members    merit.      Mr.    Crosby    has 
had  a  wide  experience  in  the  electric 
railway    field.      He    was    born    in    Louisiana,    and    passed    most   of 
his  boyhood  in  Brookhaven,  Miss.,  from  which  place  he  entered  the 
United    States    Military    Academy    in    1878,    graduating    four    yearp 
later  second  in   rank  in  a  large  class.      On  receiving  his  commis- 
sion  as   an   officer  in    the   engineering  corps,   he  was  stationed  at 
Willets    Point,    N.    Y.,    and    after    two    years    there    was    sent    to 
New   Orleans   for   river  and    harbor   duty.      In    May,    1887,    he .  ob- 
tained  a   six    months'    leave   of   absence   and   soon   after  resigned 
and   joined   the   Sprague   Railway   and   Motor   Company,   soon   as- 
suming  the   duties    of   superintendent   of   that   company.      He    re- 
tained this  position  for  about  21/2  years,  and  then  connected  him- 
self with    the   Weems   Electric   Railway   Company   and   performed 
the  well   known  experiments  in  high-speed  railroading  at  Laurel, 
Md.,  which  gave  us  so  much  information  on  atmospheric  resistance, 
and  which  placed  him  prominently  before  the  public.      Mr.  Crosby 
then  joined  the  staff  of  the  Thomson-Houston  Company,  and  after 
the  consolidation   remained  with   the  General   company,   assuming 
charge  of  the  railway  department,  where  he  has  taken  a  prominent 
part    in    the    development    of    the    street    railway    business    of    the 
company. 


GEORGE  CUTTER  says  that  his  new  swivel  pole  pulley  is 
"just  the  thing,"  and  he  can  show  nice  orders  to  back  his  state- 
ment. 

THF:  MATHER  ELECTRIC  COMPANY,  of  Manchester,  Conn.. 
has  appointed  S.  N.  Blake,  of  Elmira,  N.  Y.,  contractor  for  the 
Mather  apparatus  in  northern  and  western  New  York  State. 

ELLIS  D.  LASH  AND  LYMAN  HANES,  of  Martin's  Ferry, 
Ohio,  have  completed  a  system  of  open  circuit  fire  alarm  at' 
tachments  to  the  regular  Gamewell  system  to  operate  a  bell  in 
each  fireman's   house. 

MR.  ROGERS,  of  the  Eddy  Manufr. -ttii  in?  Cimpiun-.  paid  a 
recent  visit  to  Atlanta.  Ga.,  on  business  with  the  Atlanta  Trac- 
tion Company.  This  company  has  clianged  its  two  SO-h.  p.  Eddy 
generators  for  two  150-h.  p.  Eddy  dynamos. 

THE  R.  THOMAS  &  SONS  COMPANY'S  office  is  now  amalga- 
mated, its  warehouse  being  at  142  liake  street.  Chicago,  where  Mr. 
J.  E.  Way  will  be  permanently  located,  and  all  communications  and 
orders  sent  to  above  address  will  have  prompt  attention. 

PEPPER  &  REGISTER*  Provident  Building,  Philadelphia,  Pa., 
write  us  that  they  have  secured  the  contract  for  bonding  the  lines 
of  the  Electric  Traction  Company,  and  that  the  bond  adopted 
will  be  that  manufactured  by  the  Technic  Electrical  Works. 

FRED.  M.  .LOCKE  &  CO.,  Victor,  N.  Y.,  are  meeting  with  much 
success  with  .  their  indestructible  insulator  pin,  triple  petticoat 
insulators  and  transposition  insulator.  Among  other  large  users 
is  the  Westing-house  Electric  and  Manufacturing  Company.  Pitts- 
burg. 

THE   W.   T.    C.    MACALLEN   COMPANY.    416  Atlantic   avenue. 
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BoHtoii,  hau  iHuued  its  lHif4  catalu^ue  of  Holid  sheet  mica  insulating 
material,  for  electric  railway  work  and  other  purposes.  Numer- 
ous trolley  overhead  devices  are  illustraied,  and  several  forms  -it 
gnu    insulating    Joints. 

Mr.  E.  O.  WAVMIRE,  secretary  and  treasurer  of  the  Dayton 
Fan  and  Motor  Company,  is  spending  some  days  In  Chicago  malt- 
ing arrangements  for  the  handling  of  his  company's  electric  fan 
motor  outfits.  This  company  Is  placing  on  the  market  a  new 
and  exceedingly  handsome  ceiling  fan. 

1..  S.  STAHKKTT,  Athxl.  Mass..  sends  us  a  copy  of  his  18U4 
catalogue  of  line  mechanical  tools,  to  which  a  number  of  additions 
have  been  made.  Including  new  squares,  gauges,  milling  cutters, 
a  speed  indicator  and  several  others.  The  catalogue*  Is  well  i'lus- 
irated  and  shouhl  be  on  llle  In  every  workshop. 

THK  <;KNI:1;AI.  KLKCTHIC  ('(jMI'ANY,  through  its  .S.iutheT.i 
ollice,  has  recently  sold  thi  following;  (juitman.  Ga.,  a  50-llght  ari- 
and  a  500-llght  alternator;  (Griffin,  fia.,  a  1,000-llght  alternalor; 
Thomasvlih-.  fJa.,  a  l,0<X)-llght  altt-rnator;  Selma,  Ala.,  a  50-llg»u 
arc;  ('ourtlan<l  Manufacturing  <'ompany,  Seneca,  S.  C,  an  SOO-llght 
incandescent  plant;  Lanett  Cotton  Mills,  West  Pond,  <Ja.,  a  900- 
llght  plant. 

THK  HKULIN  IKUN  BRIDGE  COMPANY,  of  East  Berlin. 
Conn.,  has  received  an  <.rder  from  the  Calunici  and  Hecl:i  Mining 
Company  for  a  new  Iron  building,  to  be  40  feet  wide  and  \2r>  feet 
long  and  covered  on  the  roof  and  sides  with  the  Berlin  Iron  Bridge 
Company's  patent  antl-condensatlon  corrugated  iron.  Also  an 
order  from  the  E.  W.  Bliss  ('ompany,  Brooklyn,  for  the  Iron  work 
of  a  foundry  extension. 

THK  KLSON  AND  BRKWSTKR  ENGINEERING  COMPANY, 
who  are  the  New  York  representatives  of  the  W.  S.  Hill  Electric- 
Company,  of  Boston,  are  obliged  for  the  second  time  within  ;: 
year  to  move  Into  larger  (juarters,  and  can  now  be  found  at  14  ! 
I..lberty  street,  where,  with  better  facilities  and  a  larger  stock, 
they  will  bf  belter  pr.'i>ared  than  ever  to  lake  care  of  their  con- 
slunlly    Increasing   trade. 

THE  VIADUCT  ELECTRICAL  MANUFACTURING  COM- 
PANY, of  Baltimore,  manufacturers  of  telephone  appliances, 
bells,  etc.,  is  as  busy  as  nailers.  A  visit  to  this  company'.s  factory 
would  convince  any  (»ne  of  the  activity  existing  in  the  telephone 
supply  business.  One  of  the  many  orders  Just  booked  by  this 
company  Is  that  of  1,000  district  telephone  messenger  call  boxes 
of  Its  own  design,  with  all  Ihe  apjiurtenances  thereto  for  the 
City    of    Mexico. 

THE  C.OUBKRT  MANUFACTURING  COMPANY  have  re- 
moved from  .'12  Corllan<lt  street.  New  York,  where  they  have  been 
located  for  many  years,  and  now  occupy  more  commodious  head- 
i|uart<'rs  at  14-16  Church  street,  corner  of  Cortlandt.  The  new 
ollices  are  attractive  In  appearance,  and  In  their  arrangement 
and  furnishing  offer  ever>  convenience  for  taking  care  of  the 
large  business  done  by  the  company  In  the  "(Joubert"  feed 
water  heater  and  "Str;iltrin"  sepinator,  i>f  which  they  are  the 
sole  manufactun-rs. 

J.  HOLT  GATi:S,  with  h.  ailcnuirtt-rs  at  IKJS  and  1140  Monadnock 
Rulldlng,  ChlcHgo.  has  beccme  Western  (•ontra<"tor  for  belted  rail- 
way and  lighting  generators  and  motr>rs  of  the  Mather  Klectric 
Company,  of  Manchester.  Conn.  Mr.  Gates  Is  well  known  In  th'j 
trade  through  his  recent  connecllcjn  with  the  Slemens-Halske  Elec- 
tric Company  and  the  Wad<lell-F]nt/.  Company,  and  has  the  repu- 
tation of  being  one  of  the  most  successful  and  energetic  hustlers 
In  the  West,  which  argues  well  for  the  success  of  the  re-organlzed 
Mather  company'"  apparatus  In  that  territory.  Mr.  Gates  wa.'< 
Working  for  the  Mather  Electric  Company  only  one  day  when  he 
■old     two    500-llght     dynamos. 

THE  CHROME  STEKL  WORKS,  of  Brooklyn.  N.  Y..  whose 
product  is  the  well  known  Chrome  cast  steel.  Is  a  busy  establish- 
ment. The  alninihmce  of  orders  which  has  kept  these  large 
works  running  full  time  with  full  number  of  hands  during  the 
past  year,  despite  the  lengthy  period  of  general  trade  dullness, 
speaks  volumes  for  the  high  favor  which  this  material  has  ob- 
tained In  this  country.  Chrome  steel  Is  very  hard,  tough  and 
dense,  will  not  deteriorate  by  the  contlnui-d  application  of  great 
heat,  anil  can  be  worked  successfully  In  large  masses.  These 
qualities  adapt  It  especially  f«ir  the  maniifacture  of  such  <'nstlngs 
as  gears,  wheels,  pinions,  hammer  dies,  etc..  for  general  machine 
Constriicllon,  and  Its  usi-  In  this  connection  Is  extending  rapidly. 

THK  RAFKTY  lOLKCTHK"  HRAKK  COMPANY.  .10  River  street, 
Chicago,  III.,  has  Issvied  a  prosp«>ctus  calling  attention  to  the 
features  of  Its  electric  brake.  A  separate  handle  Is  not  used 
with  this  brake,  the  nn^chanlsin  of  the  controller  being  such  as 
l«i  apply  'he  brakes  and  run  the  car  with  (he  same  operatln.'; 
handle.  Kiiiili>nnM>ts  are  Installed  coniph«te.  replacing  controllers 
now  upon  the  dashers  by  simple  and  thoroughly  well  made  con- 
troll.-rs.  IncKnllng  the  full  brake  mechanism.  Generally  the  old 
wiring  uv»on  the  <>ar  body  may  be  used  throughout  The  con- 
troller Is  furnished  with  thoroughly  reliable  reversing  gear.  The 
car  Is  operated  In  either  direction  from  either  controller,  and 
while  operating  In  either  illrectlon  the  electric  brake  may  be  ap- 
plied by  the  simple  reversal  or  continuous  movement  of  the 
single   operating   handle. 

THE    GENERAL    ELECTRIC    COMPANY    has    Just    closed    ,1 


large  contract  with  the  Cataract  Construction  Company  f.>r  the 
furnishing  of  about  2,000  h.  p.  of  apparatus  to  be  used  in  the  plant 
of  the  Pittsburgh  Reduction  Company  at  Niagara  Falls,  ilie 
apparatus  in  question  transforming  the  two  phase  current  deliv- 
ered from  the  station  of  the  Cataract  company  at  2,500  volts  into 
continuous  current  at  160  volts  for  the  use  of  the  reduction  com- 
pany. The  plant  of  the  Pittsburgh  company  is  located  at  about 
2,.0OO  feet  from  the  Cataract  company.  There  will  be  furnished 
eight  2«»0-kw.  step-down  transformers  and  four  370-kw.  re- 
volving transform.ers,  for  transforming  two  phase  current 
into  continuous  current.  It  is  believed  that  this  will  be 
the  largest  plant  of  the  kind  in  the  world,  and  the  installation 
will  mark  an  interesting  step  in  the  development  of  the  use  of 
multiphase  currents  for  transmission  purposes  being  again  trans- 
formed into  direct  currents  at  the  point  of  utilization.  In  addi- 
tion to  the  apparatus  above  mentioned,  the  General  company  also 
furnishes  the  necessarv  switchboard  and  appliances  to  handle 
tlie    .same. 

THE  ST.VNWOOD  MANUFACTURING  COMPANY,  Chicago, 
has  set  apart  a  portion  of  its  large  factory  at  17th  and  Clark 
streets  for  repair  work,  and  has  full\  equipped  it  with  all  ne- 
cessary machlner\  and  appliances  to  carry  on.  In  the  best  possible 
manner,  this  new  departure.  This  company  Is  now  in  a  posi- 
tion to  repair,  on  the  shortest  notice,  everything  electrical,  from 
the  largest  dynamo  or  motor  to  the  small  and  delicate  testing 
instrument.*  in  dally  use' everywhere.  The  services  of  Mr.  Earl 
Atkinson  have  been  secured  as  superintendent.  Mr.  Atkinson  has 
had  an  exhaustive  experience  in  building  and  repairing  electrical 
apparatus  of  all  kinds.  He  began  his  mechanical  career  when 
17  years  of  age,  and  after  serving  a  number  of  years  In  the  large 
machine  shops  of  English  &  Humber.  of  Torontn.  became  con- 
nected with  the  Hall  Electrl<-  CiinMjan.v.  of  the  sanit- city,  and  In  188S 
entered  the  marine  shops  of  the  Delamater  Iron  Works,  of  New 
York  City,  where,  in  a  short  time,  he  became  foreman.  After  the 
death  of  Mr.  Delamater.  Mr.  Atkinson  entered  the  laboratories  of 
Thomas  A.  Edison,  at  Orange  N.  J.,  and  soon  became  the  head  of 
the  department  there.  Later  on  he  went  West,  and  until  re- 
cently has  been  In  the  employ  of  the  General  Electric  Company. 

JOHN  B.  Mccormick,  the  widely  known  turbine  manufac- 
turer, of  H<jlyoke,  Mass.,  has  Issued  what  Is  perhaps  the  most 
unique  calendar  that  has  appeared  for  many  a  year.  On  the  up- 
per part  of  the  calendar  Is  printed  a  well  executed  engraving  en- 
titled "An  Allegory  "  (a  copy  of  which  appeared  in  our  ad- 
vertising columns  on  March  10,  page  xxl.).  consisting  of  a  central 
picture  with  a  Greek  architectural  framing.  The  flanking  col- 
umn.s  are  decorated  with  different  forms  of  water  wheels,  tur- 
bines, and  at  the  foot  of  one,  a  picture  of  a  double  turbine  form- 
ing the  body  of  a  camel,  below  which  Is  the  following  Inscription: 
"A  double  hump  discovered  and  exhumed  In  the  vicinity  of  Keene. 
N.  H.  Supposed  to  have  run  away  from  the  battlefield  (at  the 
Holy<jke  Water  Power  Company's  testing  flume),  and  chose  as 
a  hiding  place  the  locality  In  which  It  was  found."  In  the  cen- 
tral picture  the  main  figure  Is  that  of  Hercules,  with  a  turbine 
for  a  body,  facing  another  turbine  (the  only  one  In  propria  p.*r8onai. 
upheld  by  female  personllicatlons  of  science,  mechanical  genius  and 
understanding,  which  he  addrvsses  in  these  words:  "Behold!  a 
greater  than  1  Is  here."  Surrounding  Hercules  are  a  number  of 
dismembered  dragons  with  turbine  bodies  and  similarly  con- 
structed hunian  and  animal  forms.  Issuing  from  a  mouthpW  ■.e 
attached  to  the  triumphant  turbine  Is  the  following:  "I  was  con- 
ceived and  bniught  forth  by  Thought,  born  of  Wisdom,  and  was 
guided  through  adversity  and  along  the  dark  paths  of  ignorance 
and  superstition  by  Understanding,  assisted  by  Science  and  the 
cultured  head  of  Mechanical  Genius.  I  am  here  to  assist  In  In- 
terring the  old.  and  prepare  for  the  welcoming  of  the  new— the 
twentieth  century.  1  will  grind  a  parchment  from  the  trees  of  the 
forest,  that  Truths  may  be  rec<irded  thereon.  I  will  create  electri- 
cal forces  to  carry  them  to  the  uttermost  ends  of  the  earth,  that 
the  veil  of  Ignorance  may  be  lifted,  never  again  to  be  let  down. 
I  will  cause  the  busy  wheels  of  Industry  to  revolve  more  rapidly, 
that  the  burdens  may  be  lifted  from  the  poor  and  oppressed,  and 
thus  assist  In  fulfilling  the  prophecies  of  the  great  Victor  Hugo.' 
Owners  and  users  of  w.it«  r  power  should  procure  a  copy  of  thl« 
remarkable    production    for   their   ofllccs. 

WESTINGHOUSE,  CHURCH.  KERR  &  CO.  have  removed 
their  ofllces  from  No.  17  t""oitlandl  street,  where  the>'  have  been  for 
ten  >ears,  to  the  Havem-yer  Building.  No.  2(5  Cortlaii<lt  street.  Al- 
though only  ten  years  old  this  Arm  Is  now  n'cognlzed  as  "an  old 
I'stabllshe'l  house."  It  may  be  said  that  ther«>  Is  scarcely  another 
firm  of  just  the  same  kind,  for  they  arc  not  agents,  although  sell- 
ing the  pro<lucts  of  others;  they  are  not  exactly  manufacturers, 
althovigh  owning  and  operating  shops  covering  ten  acres  of 
ground  In  Chicago;  they  are  not  precisely  consulting  engineers, 
although  consulted  by  a  large  cllent.tge;  they  cannot  properly 
be  styled  contractors,  although  constantly  executing  Important 
contract  work  They  are  rather  a  kind  of  their  own  making, 
wherein  professional  engineering,  consulting,  manufacturing  and 
contracting,  and  especlilly  the  developing  of  new  things  are  com- 
bined, and  they  claim  that  this  Idea  Is  original  with  them.  The 
general  plan  of  the  company  si-ems  to  be  the  development  of  one 
thing  at  a  time,  and  wh»n  that  Is  In  condition  to  need  no  further 
attention,   Its   manufacture   and   sale  are   conducted    through    or- 
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dlnary  channels,  and  another  new  product  is  taken  up.  Among  the 
various  undertakings  which  have  been  successfully  developed  by 
the  company  are  the  Westinghouse  engine,  invented  by  Mr.  H.  H. 
Westlnghouse  and  built  by  the  Westinghouse  Machine  Company, 
for  the  perfection  of  which  Westinghouse,  Church,  Kerr  &  Co.  are 
responsible.  They  were  also  among  the  earliest  and  strongest 
advocates  of  subdivided  power.  In  the  change  from  simple  to 
compound  engines  some  years  ago,  they  claimed  to  have  had  some 
hundreds  of  compound  engines  sold  and  in  operation  before  other 
engine  builders  were  fairly  alive  to  the  demand.  In  the  mechan- 
ical stoking  of  coal  they  were  also  early  in  the  field,  and  have  been 
leaders  in  its  development.  The  utilization  of  mechanical  exhaust 
draft  was  another  thing  which  they  early  took  up,  and  which  has 
been  thoroughly  developed  in  their  hands.  The  steam  loop  is  still 
another  evidence  of  their  foresight.  The  latest  special  subject 
which  they  have  taken  in  hand  is  refrigeration  and  icemaking. 
They  have  an  excellent  and  simple  form  of  compressor  and  con- 
denser, and  have  introduced  various  improvements  in  the  methods 


of  construction  of  refrigeiating  plants,  and  lia\e  perfected  a  new 
and  ladicai  process  of  manufacturing  artificial  ice.  Throughout 
the  financial  depression  of  the  past  six  mrmths  or  more,  Westing- 
house, Church,  Kerr  &  Co.  have  been  one  of  the  few  firms  that 
have  held  a  substantial  trade,  which  Is  due  in  part  to  their  bus- 
iness methods,  and  in  part  to  their  diversity  of  interests.  Their 
new  oflfices  consist  of  a  suite  of  four  large  rooms  and  private  hall 
on  the  sixth  fioor  of  the  Havemeyer  Building,  and  they  are  to  be 
cf)ngratulated  upon  theii-  larger  and  better  accommodations. 


'§n^xnB^^  notice. 


BATTERY  CUT-OUT.  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  Improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  Syracuse,  N.  Y. 
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U.    S.    PATENTS   ISSUED   MARCH   6,    1894. 
(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,  New  York.) 

515,751.  ELECTRIC  SWITCH  SIGNAL;  T.  L.  and  N.  W.  Dalton. 
Sandy  Hill,  N.  Y.  Application  filed  Aug.  5,  1893.  The  combi- 
nation of  a  signal  circuit  and  a  trolley  circuit,  of  a  forked  con- 
tact piece  between  the  same  and  a  trolley  contact,  one  of  the 
circuits  lying  in  the  crotch  of  the  fork,  whereby  the  trolley  wire 
is  moved  in  contact  with  the  signal  wire  and  the  signal  operated. 

515,755.  ELECTRIC  MOTOR;  G.  S.  Bunn,  New^  York,  N.  Y.  Ap- 
plication filed  July  29,  1893.  A  dynamo  or  motor  having  a  field 
magnet  so  mounted  that  it  can  approach  and  recede  from  the 
armature,  and  a  brake  for  the  armature  controlled  by  such 
movements  of  the  field  magnet. 

515.761.  SYSTEM  FOR  SIGNALING  AND  COMMUNICATION; 
T.  F.  Gaynor,  Louisville,  Ky.  Application  filed  Dec.  30,  1891. 
The  combination  with  a  circuit  having  a  call  box  mechanism, 
of  an  armature  mechanism  adapted  to  actuate  a  combined 
stamp  and  answer  back  mechanism. 

515.762.  ELECTRIC  SIGNAL  BOX;  T.  F.  Gaynor,  Louisville,  Ky. 
Application  filed  Feb.  4,  1892.  The  combination  of  a  shaft  having 
a  series  of  signal  wheels  loosely  and  rotatably  mounted  thereon, 
and  separate  keys  fitted  to  the  shaft  and  signal  wheels  for  ro- 
tating them. 

515.778.  ELECTRIC  METAL  WORKING;  H.  Lemp,  Lynn,  and 
W.  S.  Moody,  Chelsea,  Mass.  Application  filed  May  26,  1891. 
The  combination  with  a  secondary  bar  or  conductor,  of  two 
adjustable  contacts  in  electrical  connection  with  an  intermedi- 
ate part  of  the  bar,  and  adapted  to  bear  upon  the  work  placed 
between  the  terminals  of  the  secondary. 

515.779.  STRAIN  INSULATOR;  H.  H.  Luscomb,  Hartford,  Conn. 
Application  filed  Nov.  4,  1893.  An  insulator  consisting  of  a 
pair  of  eyes  having  integral  shanks,  bearing  washers  of  lami- 
nated insulating  material,  and  enlarged  heads  integral  with 
the  shanks,  but  insulated  from  each  other,  and  a  sectional 
metallic  drum  surrounding  the  enlarged  heads  and  the  washers 
on   the   shanks. 

515,797.  TELEPHONE  RECEIVER;  C.  Selden,  Baltimore,  Md.  Ap- 
plication filed  Dec.  10,  1889.  The  combination  of  a  diaphragm 
and  two  or  more  magnets,  the  pole  ends  of  which  are  disposed 
near  the  diaphragm,  the  magnets  being  connected  and  placed  in 
circuits,  forming  links   in  a  chain   of  induction. 

5^5,806.  ELECTRIC  LIGHTING  SYSTEM;  H.  J.  Wells,  Osceola 
Mills,  Pa.  Application  filed  Aug.  20,  1892.  The  combination 
of  a  single  rotary  shaft  having  separate  pulsatoi's  mounted 
thereon,  contacts  leading  current  from  the  generator  to  each 
pulsator,  constant  pole  transmitters  mounted  on  the  shaft  on 
each  side  of  the  pulsators,  the  transmitters  being  connected 
with  separate  contacts  of  the  pulsators,  and  separate  working 
circuits  connected  to  the  transmitters. 

515,822.  ELECTRIC  CABLE;  T.  J.  Dewees,  Palmyra,  N.  J.  Apli- 
catlon  filed  Dec.  15,  1893.  An  Insulated  electric  conductor  hav- 
ing a  moisture  absorbing  material,  such  as  lime,  applied  to  its 
Insulating  covering. 

515,827.  WATER  ALARM  FOR  BOILERS;  C.  A.  Hatch,  Hartfora, 
Conn.  Application  filed  March  23,  1893.  In  a  water  alarm, 
the  combination  of  baskets  depending  from  a  lever,  and  a  float 
or  buoy  located  between  the  baskets  and  adapted  to  sound  an 
alarm  or  close  an  electric  alarm  circuit  as  the  float  is  raised  or 
lowered. 

515,845.  TELEGRAPH  REPEATER;  W.  E.  Sloan,  Chicago,  111. 
Application  filed  July  14,  1893.  This  comprises  two  electromag- 
nets and  armatures  therefor,  the  movements  of  which  operate 
to  open  and  close  mam  and  local  circuits,  each  magnet  being 
provided  with  two  sets  of  coils,  both  of  which  are  in  the  main 
circuit  when  the  latter  is  closed,  and  only  one  of  which  is  in 
circuit  with  the  local  battery  when  the  main  circuit  is  open. 

515,850.      ELECTRIC  ARC   LAMP;  J.  J.   Wood,   Fort  Wayne,  Ind. 


Application  filed  June  7,  1893.  The  combination  with  an  arma- 
ture and  armature  lever  of  a  strip  of  conducting  material  ar- 
ranged to  conduct  the  current  between  the  armature  and  lever, 
and  a  spring  plate  overlying  the  strip  and  serving  to  press  it 
into  conductive  contact  with  the  armature  lever 

515,882.  DYNAMO  ELECTRIC  MACHINE;  J.  E.  Maynadier. 
Taunton,  Mass.  Application  filed  Aug.  ao,  1893.  This  comprises 
a  plurality  of  field  magnets,  shafts  and  ring  conductors,  bell 
conductors  connecting  one  edge  of  each  ring  conductor  to  on-.- 
shaft  with  a  ring  conductor  on  the  other  shaft;  and  conductors 
connecting  the  other  edge  of  each  ring  conductor  with  a  ring 
conductor  on  the  same  shaft. 

515,885.  ELECTRICAL  TRANSMISSION  OF  POWER;  C.  F. 
Scott,  Pittsburgh,  Pa.  Application  filed  March  27,  1893.  A 
main  generator,  a  motor  generator  driven  thereby,  and  a  cir- 
cuit fed  by  the  latter,  in  combination  with  a  supplementary 
generator,  the  field  magnet  strength  of  which  is  controlled  by 
the  current  from  the  motor  generator,  and  the  electromotive 
force  of  which  is  added  to  that  of  the  main  generator 

515,900.  ALTERNATING  CURRENT  MOTOR;  C.  E.  L.  Brown. 
Baden,  Switzerland.  Application  filed  June  13,  1893.  A  non- 
synchronous  alternating  current  motor,  having  its  induced 
winding  provided  with  a  collector  and  brushes  connected  and 
adjusted  to  produce  poles  in  the  induced  winding,  the  position 
and  action  of  which  poles  produce  a  turning  moment  and 
start  the  motor,  and  means  for  producing  the  short  circuiting 
of  the  induced  winding,  after  the  motor  has  attained  its  nor- 
mal speed. 

515,905.  SPLICE  COVERING  FOR  ELECTRIC  WIRES;  T.  J. 
Dewees,  Palmyra,  N.  J.  Application  filed  July  25,  1891.  A 
tubular  sheath  of  paper  having  an  internal  diameter  substan- 
tially equal  to  that  of  the  twisted  joint  of  the  wires,  and  sup- 
ported at  its  middle  directly  by  the  twisted  joint,  and  at  its 
ends  by  the  insulation  of  the  two  wires. 

515,907.  HANGER  FOR  TROLLEY  WIRES;  G.  Forbus,  Williams- 
port,  Conn.  Application  filed  September  6,  1893.  The  com- 
bination with  two  plates,  of  teeth  or  projections  on  the 
inner  faces  thereof. 

515.939.  TELEPHONE  EXCHANGE  SYSTEM;  E.  Pope,  Quebec. 
Canada.  Apph-jation  filed  Aug.  3,  1892.  The  combination  with 
a  subscriber's  circuit,  of  a  test  battery  normally  in  connection 
therewith  and  mechanism  controlled  by  the  subscriber  for  break- 
ing the  connection  with  the  test  battery. 

515,971.  PORTABLE  REGULATOR  FOR  ELECTRIC  CUR- 
RENTS; E.  E.  Ries,  Baltimore,  Md.  Application  .iled  April 
4,  1893.  This  comprises  means  for  graduating  the  flow  of  cur- 
rent, a  plug  adapted  to  incandescent  lamp  sockets,  and  con- 
nection for  coupling  the  current  graduating  devices  to  a  trans- 
lating   device. 

515,977.  ALTERNATE  CURRENT  MOTOR:  W.  Stanley.  Jr.,  J. 
F.  Kelly  and  C.  C.  Chesn?y,  Pittsfield,  Mass.  Application  filed 
April  1,  1893.  The  method  of  operating  electric  motors,  hav- 
ing independent  field  magnets  and  mechanically  connected  ar- 
matures, the  coils  of  which  are  connected  together  In  closed 
circuit,  which  consists  in  setting  the  poles  of  one  field  at  an 
angl  to  those  of  the  other,  and  directing  through  the  two 
fields  respectively  alternating  currepts  of  different  phase,  and 
then  when  the  motor  is  brought  to,  speed,  turning  the  poles  of 
the  two  fields  into  alignment  and  directing  through  both  al- 
ternating currents   of  the   same   phase. 

516,025.  ELECTRIC  CIRCUIT  BREAKER;  D.  S.  Schureman. 
Rockford,  111.  Application  filed  July  19,  1893.  This  consists 
of  a  frame  gear  .-supported  in  a  frame,  having  a  pivotal  con- 
nection with  a  stationary  support,  an  armature  holding  the 
frame  stationary,  an  electromagnet  w-hen  energized  r-ausing  the 
armature  to  release  the  frame,  and  an  electric  connection  witn 
the  frame,  which  is  changed  after  the  frame  has  been  released. 

515.940.  TELEPHONE  SYSTEM;   E.   Pope.  Quebec,  Canada,      Ap- 
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plication  filed  Sept.  2,  IHH2.  The  combination  with  the  8ub- 
Hciib«;rH'  circuitH  of  .separate  tfst  wires  normally  wiihout  bat- 
tery connectionH,  re«i>e<tively  therefor,  two  lioureeH  of  current 
under  ('<»ntrol  of  an  oi>erator,  and  m»-an«  for  conneetInK  Haid 
HourceM  of  current  n-Hpeetivt-ly  with  the  test  wires  <»f  any 
two   .subHcriberH'    circuits. 

&15,aeO.  AlTO.MATiC  (MTT-Ml'T  FOU  IN<'A  .N'I>KK( 'IvNT  I..\.M1'S; 
IC.  H.  Joiinson,  New  York,  N.  Y.  Application  liled  May  17, 
1886.  A  separate  switch,  composfd  of  twi>  wires  |iK-ated  in 
HolderltiK  proximity  and  bridgi-d  by  an  arc  inducing  material, 
which  is  normally  an  insulator,  but  which,  by  heat,  is  reduccij 
to  a  conducting  sla'.e,  in  combination  with  separable  circuit 
connections. 

&l!,,96iJ.  Al.TKKNATINi;  Cl'HHKNT  MOTOK:  J.  K.  Kelly.  Pitts- 
held,    Mass.       yXppllcatlon    ril.-<|    .March    1'7.    1S9.'!.       Tli.-    in.lhiKl    .if 


NO.  .'.l.'i,93U.— TKiJ:i'H().\K  KX('H ANf'.l-:  SYSTKM. 

openitliiK    motors    having    Independent    lields    and    riffidiy    con 
/lected  armatures,  which  consists  in  energizing  the  lields  simul- 
taneously  by  alternating  currents  of  the  same  phase,  and  ener- 
gizing the  armatures  by  alternating  currents  of  different   value. 
(Sec   lllustrallon.) 

t,\t,.'M'j.     uK(;i;i.ATiN<;  socket  for  KLKCTKKWI.  APFAKA- 

Ti:S;  K.  ]•:.  Kles.  Haltlmore,  Md.  Aiipllcation  filed  Jan.  2i. 
\H'J'.l.  A  reaction  coil  and  a  holder  for  the  same,  composed  of 
two  lijix'ks  of  refractory  material,  ciam|>ed  iogelh»*i'  and  {•>  tin- 
rea<lion  c<ill   by   the  sh.dl  of  the  socket. 

&iri,»70.  1<:1J:«'THIC  CUUKKNT  ltK<;iII.AT<)K;  K.  K.  Kles.  Haiti- 
more,  Md.  Application  lllcd  Feb.  J,  IK'.m.  A  rheostat,  ccmslsling 
of  a  carbon  helix.  h.ixinK  convolutions  of  graduall.\'  increasing 
Ihlckiies,  and  means  for  coin|iresslng  the  helix  and  lliereby 
short  circuiting  the  convolutions  upon  each  otln-r  b.v  insen- 
sible  degrees.       (See    illustration.) 

r.l6,o:{8.  AHTOMATIC  SWITCH  FOK  STOUAf'.K  MATTIOKY  ISi:: 
T.  A.  WlllanI,  Norw.ilk,  Ohio.  A). filiation  lllcil  Jnl.v  1.  \s'x: 
The  lomblnation  of  .l  shunt  wound  nnignet  In  combination  with 
Its  armature,  provide. I  with  |h.|.-s  and  wound  with  coils  in 
series  with  the  main  circuit,  an  armature  lever  supporting  tin- 
arnuilur*',  j-ontact  point  adapted  to  close  the  nuiln  circuit  whei. 
the  nnignet  altracis  (he  armature,  imd  a  spring  adjustment 
therefor. 

&l6,04:t.      TMFHMOSTAT;    K.    I'.;irney.    Schnectady,    V      V        Apiili- 


NO.   r>ir..!t6:'.-   Al/PKUNATINt;   I'lTRKKNT    MoTnU 

cation  tiled  Sept.  LM),  l.s'.i:!.  This  comprises  a  conducllnn  base 
hiiving  a  iiost  niotmted  in  a  box  thereon,  a  bhule  secured  to  tbi- 
post,  formcil  of  materials  of  dIfTering  exi'ansiblHt.v  rlvet»'<l  to- 
gether, posts  lnsulale<I  on  the  base.  (<ontact  sm-ws  n^ountiHl 
hn>l7,(»ntally  in  the  posts  and  exteniling  opposite  the  free  end 
of  the  blade,  binding  sci  ews  insulated  on  the  base  and  con- 
nected with  the  conta'l  i>osls.  and  a  third  binding  |»ost  on  the 
base  and  in  electrical  contact  therewith. 
616.071.  KKFrTHU'  HIOATINd  ArPAUATlTS;  A.  F..  Appleynnl. 
Huston.  Mass.  Application  filed  Jan.  16.  1893.  This  compri.<«e« 
H  core  externally  coated  with  an  Insulating  material,  and  pro- 
vided  with   a  continuous  seamless,   electrically  deposited   melat- 


.1^.11,2.       KLECTKICAI. 
Application   filed  Jan. 
i.-1-ed    externally    with 
a  helix   wire  of  high 
helix    and    tube,    but 
formed    between    the 


lie  shell  covering  and  extending  over  the  ends  of  the  core. 

.'.le.oy-i.  Kl.KCTKIC  HADIATOK;  S.  H.  Jenkins,  Boston.  Mas.s. 
Application  filed  Maich  Sit,  18S>3.  A  series  of  removable  sec- 
tions, each  provided  with  an  interrupted  flange,  or  row  of  cores, 
in  combination  with  electric  heating  devices  applied  to  the 
said  c<ires,  and  fastening  and  supporting  devices  for  the  sec- 
tions. 

HEATKR;    A.    Cochrane.    I^jw^ll.    Mass. 

G,  1893.      The  combination  of  a  tube,  cov- 

a    non-conductor   of   heat    and    electricity. 

resistance,  a  perforated  lube  inclosing  the 

if    such    diameter    that    there    is    a    space 

outer   and    inner    lubes,    and    ring   shaped 

heads  In  which  the  ends  of  the  lubes  are  secured. 

.'.1C.161.  EMOrTRIC  CABl.E  JOINT;  T.  C.  L^e,  New  Y'ork.  N.  Y. 
Application  filed  Aug.  14,  1893.  A  splice  in  an  electric  cable 
or  similar  flexible  lead  covered  construction  ha\'ing  protecting 
sleeves  applied  about  <hc  cables  at  the  joint,  and  extending  out- 
side the  Joini. 

.-d6.167.  APPARATl'S  F'OR  GENERATING  .STEAM  HY  ELEC- 
TRICITY; H.  E.  Rld.-r  and  J.  H.  I>ewis.  New  York.  N.  Y.  Ap- 
plication filed  Feb.  17,  l>'i»3.  An  electric  healer,  consisting  «-f 
an  electric  conductor  <jf  sufflciently  high  resistance  to  develop 
heat  on  the  passage  of  a  suitable  electric  current  therethrough, 
an  insulator  surrounding  said  conductor,  and  a  wrapjn-d  cover 
ing  Wound  upon  the  insulator. 

.-.16.170.  ARMATURE  FOR  DYNAMtJ  ELECTRIC  MACHINES; 
M.  Waddell  and  J.  H.  Entz,  Hrldgepcjrl,  Conn.  Application 
liled  May  13.  189.3.  In  an  armature,  the  combination  of  a  spider 
of  magnetic  metal  and  a  fastening  of  non-magnetic  metal  united 

thereto. 


EXPIRED   FEH.  20.  1894. 

1S7.674.      CIRcriT    CLOSER    FOR    HFRGLAR    .\LARMS;    W.    H. 
Sawyer.    Philadelphia.    Pa       Fili  <1    .T;in     Ifi     ISTT.       Tli.-   combin.i- 
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lion 


1A8.163. 
E.   J. 
Wis. 
eat^-h 


if  a  <as.-,  spring,  in.'^ulators  and  valve  seated  contacts. 
EXPIRED    MARCH    6,    18V4. 
Cui;i'LINGS   FOR    RAILROAD  TRAIN    TELEGRAPHS 
McRavey.    F.    W.    McRavey   and   J.   Schwartz,    Milwaukee. 
Filed  April  13,  1876.      A  coupling  consisting  of  two  parts, 
constructed    of    two    springs.    separat-<l    by    an    insulating 
portion   running   diagonally    between   them. 

IVS.179.  FIRE  ALARM  TELEGRAPH  REPEATERS;  C.  H.  Pond. 
Jackson.  Miss.  Filed  F»b.  26.  1.S77.  A  transmitter  actuated  by  a 
local  battery  in  combination  with  main  line  magnets,  the  trans- 
mitter being  controlled  by  the  l<K'al  points  of  the  loop  In  which 
the  circuit   is  first   interrupted. 

1VX.180.  FIRE  ALARM  TELEGRAPH  SIGNAL  BOXES;  C.  H. 
Jackson.  Miss.  Filed  Feb.  26,  1877.  A  signal  box  hav- 
ing a  vertically  moving  circuit  bar  dropped  by  gravity  when  its 
containing  box  is  op<>ned  to  a  position  for  signaling  and  raised 
by  a  spring  driven  train  to  signal. 

1SH.181.  FIRE  ALARM  TELEGRAPH  REPEATP:RS;  C.  H.  P<ind. 
Jackson.  Miss.  Filed  Feb.  19.  1877.  A  mercury  tulx»  acting  to 
close  the  circuit  Immediately  after  it  Is  broken,  thus  |>utting 
the  apparatus  in  n  to  respond  to  the  next  break. 

1M.182.      SIGNAL    1  -    FOR    FIRE    ALARM    TELEGRAPHS: 

C.  H.  Pond.  Jackson.  Miss.  Filed  Feb.  1».  187".  A  detent  for 
reN-aslng  an  alarm  train  held  In  position  by  a  hiHik.  a  rack  bar 
released  from  the  gear  by  a  pinion,  and  a  secondary  train  falling 
by  gravity  whenever  the  main  line  circuit  Is  broken  by  the 
operation  of  any  l>ox. 

l.<«.18.1.  BELL  STRIKERS  FOR  FIRE  ALARM  TELEGRAPHS: 
C.  H.  Pond.  Jackson.  Miss.  Filed  Jan.  4.  1S77.  A  tripping  de- 
vice for  «»i»eratlnK  vulve  m«*chanl8m  of  a  single  pneumatic  en- 
gine, the  piston  ntd  of  which  operates  the  bell  hammer. 
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THE  HEILMANN    LOCOMOTIVE. 

At  first  sight  the  Heihnann  system  of  electric  traction 
seems  to  have  httle  to  recommend  it  to  American  engi- 
neers, and  were  it  not  for  the  serious  attention  which  it  has 
received  in  France,  and  the  evident  abihty  with  which  the  de- 
tails have  been  worked  out,  it  would  excite  little  or  no  in- 
terest on  this  side  of  the  water.  Among  the  strongest  argu- 
ments in  favor  of  the  system  are,  that  it  admits  of  higher 
speeds  being  attained,  the  locomotive  is  more  tiexible,  there 
is  less  wear  on  the  rails,  and  tractive  power  is  more  eco- 
nomically generated  and  better  distributed.  In  answer  to 
most  of  these  claims  it  may  be  said  that  in  America  no 
practical  difficulty  has  been  met  in  attaining  a  speed  of  over 
I  GO  miles  with  steam  locomotives,  and  that  the  Empire  State 
Express  has  even  reached  a  speed  of  114  miles  without  show- 
ing that  this  was  at  all  a  limit.  Experience  with  high  speeds 
has  also  shown  that  injury  to  the  track  from  the  '"  pounding  " 
action  of  a  steam  locomotive  is  largely  a  bugbear.  Even  if 
some  evils  were  mitigated  by  this  system,  the  complication 
of  machinery,  including  eight  motors  under  the  locomotive, 
would  introduce  other  and  perhaps  much  greater  evils.  The 
claim  of  greater  economy  in  the  use  of  fuel  even  cannot  be 
accepted  in  the  absence  of  direct  data.  It  is  said  that  a  mod- 
ern steam  locomotive  can  produce  a  horse  power  under 
favorable  conditions  with  2.7  pounds  of  coal,  and  we  can- 
not see  that  this  can  be  equalled  with  the  most  economical 
engine  than  can  be  used  in  the  Heilmann  system,  taking  into 
consideration  the  losses  between  the  generator  engine  and 
the  axles  of  the  locomotive. 


THAT  $50,000   PRIZE. 

It  is  rumored  that  the  Metropolitan  Traction  Company 
applied  the  original  time  limit  and  withdrew  its  offer  of  a 
$50,000  prize  on  March  i,  assigning  as  a  reason  for  not  ex- 
tending the  time  that  the  State  Railroad  Commission  had 
not  accepted  its  offer  to  act  as  a  referee.     A  daily  newspaper 
has  published  a  statement  supposed  to  emanate  from  the 
traction  company  to  the  effect  that  more  than  1,500  plans 
had  been  submitted  in  competition  by  inventors.     In  re- 
turn for  the  time  and  trouble  thus  expended  inventors  have 
received  no  benefit  whatever,  while  the  traction  company 
has  had  placed  at  its  temporary  disposal,  at  no  cost  to  it,  a 
collection  of  ideas  from  which,  had  it  so  chosen,  it  could 
-have  obtained  information  of  great  value  if  the  original  in- 
tention of  using  some  conduit  system  on  its  lines  is  to  be 
carried  out.     It  is  not  too  much  to  say  that  inventors  have 
not  been  fairly  treated  in  this  so-called  competition.     The 
time  allowed  to  construct  and  operate  a  practical  system  was 
so  absurdly  short  that  it  was  taken  for  granted,  assuming 
that  the  competition  was  to  be  a  real  one,  that  it  would  be 
extended.     The  condition  that  the  State  Railroad  Commis- 
sion should  act  as  a  referee  was  also  seen  to  be  an  im- 
possible one,  as  lying  entirely  beyond  the  province  of  that 
body,  but  here  again  the  promise  of  the  passage  of  a  bill  to 
give  the  necessary  authorization  was  doubtless  relied  upon. 
It  is  true  that  such  a  bill  was  introduced  in  the  Legislature, 
and  might,  it  seems  reasonable  to  suppose,  have  been  easily 
pressed  to  passage,  but,  as  far  as  we  know,  it  was  never  heard 
of  aftc-  its  first  introduction.     It  is  little  likely  that  inven- 
tors will  soon  again  allow  themselves  to  be  thus  trifled  with, 
and  the  whole  affair  is  ver>''  little  to  the  credit  of  the  corpora- 
tion concerned. 
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INSTITUTE   LOCAL    MEETINGS. 

Those  wlio  have  I'avorcd  the  poHcy  of  holding  local  meet- 
ings of  members  of  the  American  Institute  of  Llectrical  En- 
gineers, the  adoption  of  which  at  one  time  seemed  proble- 
matical, will  feel  gratified  at  the  complete  contirmation  of 
their  views  thnnigli  the  brilliant  success  of  the  inaugural 
meeting  held  in  Chicago  last  week.  Every  promise  is  given 
by  this  new  feature  toward  the  extension  of  the  usefulness 
of  the  Institute  and  the  growth  of  its  prestige,  while  the  na- 
tional interest  that  will  thus  be  taken  in  its  conduct  will  go 
far  toward  suppressing  petty  practices  in  its  management. 
One  point  in  this  connection  still  requires  attention,  and  that 
is  to  provide  for  the  many  who  would  attend  the  meetings 
and  yet  are  either  not  members  or  not  eligible  to  member- 
ship. At  the  recent  Chicago  meeting,  for  example,  only 
about  one-third  of  those  in  attendance  were  members,  and  it 
is  pnjbable  that  every  meeting  there  and  in  New  York  would 
be  largely  and  regularly  attended  by  non-members,  such  as 
students  and  others,  if  some  provision  existed  for  attaching 
them  to  the  meeting  in  an  auxiliary  capacity.  Aside  from 
the  further  extension  of  the  usefulness  of  the  Institute 
through  the  adoption  of  this  policy  is  the  question  of  assist- 
ing by  this  means  in  providing  for  the  local  expenses.  If 
all  of  the  Chicago  members  were  to  contribute  pro  rata  to 
the  expense  of  a  stenographic  report  and  the  other  inci- 
dental expenses,  the  amount  would  approach  that  of  the  an- 
nual Institute  dues,  while  at  the  several  other  places  where 
local  meetings  are  possible,  it  would  exceed  this  sum.  We 
trust  that  among  the  other  matters  requiring  legislative  ac- 
tion that  will  coiiie  before  the  annual  meeting  of  the  Insti- 
tute this  will  be  included,  and  we  would  suggest  that  the 
Chicago  membership,  being  most  directly  affected,  take  the 
initiative  and  present  a  plan  for  consideration,  which  might 
also  include  other  points  that  their  experience  has  suggested 
would  further  contribute  to  the  success  of  local  meetings. 

THE  PKOVISIONAL   MAGNETIC   UNITS. 

The  most  important  step  ever  taken  by  the  American  In- 
stitute of  Electrical  I'jigineers  was  the  adoption  at  the  re- 
cent meeting  of  the  several  provisional  magnetic  units  which 
have  been  before  it  for  consideration  for  some  time.     Should 
the  units  fail  to  meet  with  acceptance  much  of  the  prestige 
gained  by  the  Institute  by  its  able  work  in  connection  with 
the  recent  International  I'lectrical  Congress  will  be  lost,  but 
happily  this  is  nn  eventuality  little  probable  of  realization. 
The   units  provisionally  adopted  are  not,  as  supi)osed   by 
many,  the  same  as  those  that  were  considered  at  the  Chicago 
Congress.     The  latter  were  a  system  in  which  arbitrary  mag- 
nitudes were  assigned  in  order  to  more  nearly  correlate  mag- 
netic units  with  the  existing  practical  electrical  units.     The 
result,  however,  was  unfortunate,  not  only  in  the  extremely 
iin|)ractical  values  of  several  of  the  units,  Init  also  in  the  lack 
of  a  |)roper  rcl.ition  between  the  proposed  gilbert  and  gauss. 
In  the  criticisms  from   foreign  electrical  bodies  and  other 
authoritative  sovirccs,  the  system  was  almost  unanimously 
coiideimud.  and  in  almost  ever)'  case  an  opinion  expressed 
that  the  magnitudes  of  the  C.  G.  S.  magnetic  units  were  such 
as  to  render  that  system  the  proper  one  for  practical  adop- 
tion, and  the  action  of  the  Institute  seems  to  be  ba«icd  on 
this  verdict.     In  view  of  the  extreme  improbabilitv  of  ever 
successfully  devising  any  coherent  practical  system  on  the 
lines  of  the  one  condemned  at   Chicago,  and  of  the  fact 
that  the  magnitudes  of  the  C.  G.  S.  oflfcr  no  real  practical 
(li.Ticultics.  it  may  be  concluded  that  there  can  be  no  valid 
criticism  to  their  adoption  as  practical  units,  pnrticnlarlv  as 
they  have  been  thus  used  for  years.     The  criticism  in  regard 
to  the  names  however,  is  not  without  reason.     It  is  con- 
tended that  the  policy  of  giving  Greek  names  to  the  C.  G.  S. 
units  should  lie  obser\-ed:  that  all  of  the  proprieties  will  be 
violated  bv  a  mixed  system  in  which  the  dyne  and  erg  will 


be  jostled  by  tlie  oersted  and  gilbert     On  the  otlier  hand,  it 
is  said  tliat  thus  far  no  Greek  names  have  been  proposed  for 
the  magnetic  units,  even  by  those  who  liave  most  strenu- 
ously urged  that  such  should  be  adopted;  that  as  the  mag- 
netic units  are  to  be  practical  units,  tliey  should  have  tlic 
&ame  nomenclature  as  the  other  practical  units;  and  tliat  the 
opportunity  thus  given  to  pay  homage  to  other  great  names  in 
electrical  science  snould  not  be  sacririced  to  mere  purist  con- 
siderations.    As  the  adoption  of  the  names  of  the  units  will 
depend  almost  entirely  upon  practical  men,  there  is  little 
doubt  as  to  which  argument  they  will  favor.     In  regard  to 
the  names  themselves,  every  one  will  recognize  the  justice  of 
honoring  Weber  and  Gauss,  one  of  whose  names  at  least 
should  have  been  used  with  the  older  system  of  practical 
units.     As  the  founders  of  the  systems  of  measurement  upon 
which  all  units  are  based,  they  deserve  a  recognition  which, 
now  being  given,  should  go  far  to  outweigh  the  demands  of 
purists  for  Greek  names.     As  much  cannot  be  said,  however, 
for  the  other  two  names,  gilbert  and  oersted.     While  the 
former  had  perhaps  one  of  the  greatest  minds  of  his  cen- 
tury, yet  we  are  not  aware  that  the  "  De  Magnete  "  had  the 
slightest  inHuence  on  the  development  of  electromag^etism, 
cither  directly,  or  indirectly  through  influencing  the  minds 
of  the  real  fathers  of  the  science.     Oersted's  claims  are  still 
less;  his  discovery  of  the  deflection  of  a  magnetic  needle  by 
a  current,  even  if  the  first  as  regards  time,  is  of  the  class 
that  implies  the  exercise  of  no  other  faculties  than  those  of 
sight   and    curiosity — both    equally   possessed    by   a   child. 
With  names  at  hand  like  those  of  Eranklin,  Maxwell,  Hertz, 
Kelvin  and  others  there  is  reason  for  objecting  to  the  choice 
of  gilbert  and  oersted.     Of  the  four  units  the  gauss  is  par- 
ticularly welcome.     Instead  of  referring  to  the  intensity  of 
induction  of  a  material  as  so  many  lines  of  force  per  square 
centimetre  we  can  now  say  that  the  working  flux  of  wrought 
iron  is,  for  example,  I5,c<x)  gausses,  etc.,  thus,  besides  the 
convenience,   enabling   much    more   concrete   ideas  to   be 
formed.     Next  in  order  of  usefulness  is  perhaps  the  weber, 
as  we  can  now  express  the  fields  of  d}  namos  very  concisely 
in  megawebers  instead  of  in  so  many  million  lines  of  force, 
dynamo  fields  ranging  from  two  to  loo  megawebers  in  value. 
.\t  present  the  field  of  usefulness  of  the  t>ersted  and  gilbert 
seems  to  be  rather  restricted.     With,  however,  something 
tangible  and  concrete  now  to  work  with,  we  may  soon  ex- 
pect the  oersted  to  play  the  same  part  in  magnetism  that  its 
analogue,  the  ohm,  does  in  electricity,  with  the  consequent 
result  of  greatly  simjjlifying  magnetic  calculations.     While 
the  practical  values  of  reluctances  will  be  small,  the  history 
of  telegraphy  has  shown  that  the  use  of  prefixes  are  unob- 
jectionable, and  we  may  therefore  expect  that  the  use  of 
millioersted    will    cause    no    inconvenience.     Whether    the 
gilbert,  which  is  practically  the  value  of  an  .8  ampere  tum, 
will    displace   the   expression   now    used    is   problematical, 
though  the  magnitude  is  particularly  convenient.  Should  it  not 
<lo  so,  no  other  unit  of  magneto-motive  force  can  do  better, 
as  it  is  extremely  improbable  that  any  change  will  ever  be 
made  which  wi'l  enable  such  a  unit  to  express  the  value  of 
nn  amjKTe  tuni  by  unity,  or  by  ten  or  one  of  its  powers. 
The  workers  in  practical  electricity  have  now  presented  to 
them  a  system  of  practical  magnetic  units  which  seems  as 
well,  if  not  bf^tter.  suited  to  their  needs  than  any  yet  devised. 
With  them  its  failure  or  success  entirely  lies,  for  however 
much  the  devotees  of  pure  science  may  object  (we  are  not 
aware  that  they  will  generally  object),  if  the  system  once  l>c- 
comes  gcncrallv  used  in  electro-technics  they  will  be  com- 
pelled to  fall  in  line.     While  the  system  will  be  presented  for 
adoption  in  Europe,  the  verdict  of  this  coimtrv.  on  account  of 
its  preponderating  practical  influence,  will  determine  the  ver- 
dict of  the  world,  and  therefore  .\merican  electricians  have  a 
double  reason  for  giving  the  matter  the  careful  considera- 
tion which  it  deser\es. 


MaUCH  'M,  ISD-k 


the:    e^lecxrical    world. 
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Coupling  Alternators  in   Parallel. 


To  the  Editor  of  The  Elecincal  World  : 

I  desire  to  call  attention  to  an  error  of  omission  in  Mr. 
Steinmetz's  paper  describnig  his  most  successful  attempts  in 
synchronizing  alternators,  ihe  machines  used  have  been 
made  for  several  years  and  are  not  used  in  parallel,  because 
as  at  present  installed  they  cannot  safely  be  coupled  nor  eco- 
nomically run. 

Obviously  then  there  is  something  different  in  the  method 
of  driving  these  machines  which  is  miportant.  On  this  im- 
portant point  Mr.  Steinmetz  says  nothing  whatever. 

I  am  inclined  to  think  that  if  any  one  takes  Mr.  Stein- 
metz seriously  and  runs  his  machines  up  as  described,  the  re- 
sults in  some  cases  would  be  disastrous. 

Will  Mr,  Steinmetz  then  inform  us  how  the  alternators 
were  driven  and  what  type  of  engine  was  used,  as  it  has  for 
some  time  been  known  that  the  parallel  running  of  alterna- 
tors is  purely  a  mechanical  problem — not  an  electrical  one? 

Gloucester,  N.  J.  WILLIAM  SMITH  HORRY. 


Referring  to  Air.  Horry's  question  on  the  mechanical  con- 
ditions which  have  to  be  fulfilled  for  successful  parallel  run- 
ning of  alternators,  I  may  state  that  there  is  only  one  condi- 
tion, and  that  is  that  the  alternators  are  run  at  exactly  the 
same  frequency,  or,  in  other  words,  that  the  number  of  poles 
X  number  of  revolutions  is  the  same  in  all  machines  which 
shall  be  run  in  parallel. 

Before  throwing  the  alternators  in  parallel,  it  is  necessary 
therefore  to  bring  them  to  exactly  the  same  frequency.  It 
is  not  necessary,  though  desirable,  for  avoiding  an  instan- 
taneous fluctuation  in  the  system,  that  the  alternators  which 
shall  be  synchronized  are  brought  to  about  the  same  voltage. 

Equality  of  frequency,  however,  means  not  only  equality  of 
number  of  revolutions  X  by  number  of  poles,  but  means  that 
during  each  revolution  the  speed  must  be  constant  and  uni- 
form. Especially  in  direct  connected  generators,  driven  by 
badly  regulated  steam  engines  with  insufficient  flywheel  ca- 
pacity, during  each  revolution  the  speed  may  fluctuate  con- 
siderably, which  is  disadvantageous  for  good  parallel  run- 
ning. 

Before  attempting  to  synchronize  alternators,  it  is  neces- 
sary, therefore,  to  determine  whether  the  driving  power,  as 
transmission,  etc.,  is  such  as  to  enable  the  alternators  to  run 
at  the  same  frequency.  This  is  best  done  by  loading  both 
alternators  up  to  full  load  independently  and  then  noticing 
whether  the  phase  indicator  shows  if  the  frequencies  are  near 
enough  the  same.  If  this  is  not  the  case,  the  speed  has  to 
be  varied  by  adjusting  the  engine  speed,  changing  the 
pulley,  etc.,  so  as  to  get  the  alternators  to  run  at  the  same 
frequency.  As  soon  as  this  is  the  case  they  may  be  thrown 
into  parallel  at  any  time  without  any  further  precautions  and 
without  any  danger  of  getting  into  trouble. 

CHARLES    p.     STEINMKTZ. 


The  rieetlng  of  the  American  Institute  of  Electrical  Engineers. 


The  eighty-fifth  meeting  of  the  American  Institute  of 
Electrical  Engineers  was  held  Wednesday  evening,  March 
21,  at  headquarters,  12  West  Thirty-first  street,  with  Presi- 
dent Houston  in  the  chair. 

By  a  vote  of  the  meeting  the  report  of  the  Committee  on 
Units  and  Standards  was  taken  from  the  table.  The  dis- 
cussion on  the  units  proposed  for  provisional  adoption  was 
participated  in  by  Messrs.  Houston,  Kennelly,  Crocker,  Geyer 
and  Pupin,  who  advocated  the  adoption  of  the  report,  and  by 
Messrs.  Wolcott,  Hutchinson  and  Bradley,  who  criticised  it. 
Special  stress  was  laid  by  several  of  the  first  named  speakers 
on  the  convenience  for  teaching  purposes  of  having  definite 
names  for  units,  and  it  was  also  claimed  that  practical  men 
had  difficulty  in  understanding  the  significance  of  a  unit  until 


a  concrete  name  were  given.  Mr.  Wolcott  objected  to  the 
use  of  proper  names  for  C.  G.  S.  units,  and  advocated  the 
substitution  of  Greek  derivatives  similar  to  erg  and  dyne. 
iJr.  Hutchinson  took  the  ground  that  the  names  proposed, 
vveber,  gauss,  oersted  and  gilbert,  had  been  repudiated  Dy  the 
international  Congress  irrespective  of  their  magnitude,  and 
therefore  stood  little  chance  of  being  considered  in  other 
countries.  Mr.  Bradley  thought  that  the  names  should  be 
submitted  to  the  various  foreign  electrical  bodies  before  be- 
ing adopted.  The  first  criticism  was  met  by  the  argument 
that  as  the  proposed  units  were  practical  units  they  should 
have  names  of  the  same  character  as  the  other  practical  units, 
notwithstanding  the  difference  in  magnitude.  In  answer  to 
the  criticism"  of  Dr.  Hutchinson,  it  was  maintained  that  as 
the  function  of  an  international  congress  is  merely  to  approve 
what  has  already  been  generally  adopted  by  tne  electrical 
public,  the  action  referred  to  had  no  significance  in  view  of  the 
fact  that  the  units  laid  before  it  then  had  not  this  recommen- 
dation, and  that  any  system  would  first  have  to  pass  through 
a  state  of  probation,  as  proposed,  before  active  consideration 
by  such  a  congress  could  be  given.  In  answer  to  Mr. 
Bradley,  it  was  explained  that  the  units  were  to  be  merely 
previously  adopted;  and  therefore  his  objection  did  not  ap- 
ply. 

Prof,  W,  A.  Anthony  then  read  his  paper  on  the  "Effect 
of  Heavy  Gases  in  the  Chamber  of  an  Incandescent  Lamp," 
which  maintained  that  the  use  of  bromine  vapor  in  the 
chamber  prevented  blackening  and  maintained  the  candle 
power  and  efficiency  more  uniform.  In  the  discussion  Prof. 
Robb  supported  the  views  of  Prof.  Anthony,  and  !\Iessrs. 
Howell  and  Doane  strongly  opposed  them  and  advocated  the 
superiority  of  the  vacuum  lamp;  a  great  portion  of  this 
part  of  the  discussion  was  merely  a  resume  and  exten- 
sion of  various  points  brought  up  in  the  recent  Novak 
lamp  suit  by  the  same  gentlemen.  Written  communication? 
from  Elihu  Thomson  and  E.  P.  Thompson  were  read,  and 
remarks  made  by  Messrs.  Moses,  Hammer,  Doane,  Olan 
Bohm  and  others.  The  discussion  lasted  until  almost  mid- 
night and  extended  much  beyond  the  scope  of  the  paper. 
There  was  a  substantial  agreement  that  the  cause  of  black- 
ening is  the  evaporation  of  the  carbon  filament,  and  that  the 
presence  of  a  dense  vapor  retards  it,  but  the  difference  of 
opinion  as  to  the  ultimate  benefit  of  such  a  vapor  was  wide. 
Through  the  courtesy  of  the  Metropolitan  Telephone  and 
Telegraph  Company,  the  American  Telephone  and  Telegraph 
Company,  and  the  Chicago  Telephone  Company,  telephonic 
communication  was  established  between  the  Chicago  meet- 
ing, where  Professor  Anthony's  paper  had  been  read,  and 
was  being  simultaneously  discussed.  The  possibility  of 
bringing  distant  audiences  in  touch  with  the  author  of  a 
paper  was  satisfactorily  established,  and  before  adjournment. 
President  Houston,  at  New  York,  spoke  over  the  wire  to  at- 
tentive listeners  in  both  cities,  extending  congratulations 
upon  the  success  of  the  dual  meeting,  and  informing  the  Chi- 
cago members  that  the  report  of  the  Committee  on  Units 
and  Standards  had  been  approved.  About  eighty  members 
and  guests  were  present  at  the  New  York  meeting,  and  fort}- 
in  Chicago. 

At  the  council  meeting  in  the  afternoon,  the  following  As- 
sociate Members  were  elected: 

Agnew,  Cornelius  R.,  New  York  City;  Billberg,  C.  O.  C,  Philadel- 
phia, Pa;  Bliss,  William  L..  Brooklyn,  N.  T.;  Carichoff,  E.  R.. 
New  York  City;  Coho,  Herbert  B.,  New  York  City;  Galletly,  J 
Fred.,  Chicago,  111.;  Jackson,  Henry,  Horwich,  Bolton-le-Moors, 
Lancashire,  England;  Keljer,  Edwin  R.,  Philadelphia,  Pa.;  Kirk- 
land,  John  W.,  Schenectady,  N.  Y.;  Phillips,  Leo  A.,  Newark,  N! 
J.;  Rouquette,  "William  F.  B.,  New  York  City;  Rowland,  Henry  A., 
Baltimore,  Md.;  Smith,  J.  Brodie,  Manchester,  N.  H. ;  Voit,  Dr. 
Ernst.  Munchen,  Germany. 

The  following  Associate  Members  were  transferred  to  full 
membership  upon  recommendation  of  the  Board  of  Ex- 
aminers: 

Almon,  Geo.  H.,  Boston,  Mass.;    Egger,  Ernst,  Vienna,  Austria; 
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Brenner,  W.  H.,  Montreal,  R  Q.;  HaskinH.  Clark  C,  Chicago,  111.; 
>'itzrnaurlce,  James  ti.,  Sydney,  N.  S.   VV, 

Upon  rccorumcnclatioii  of  the  Sub-Committee  on  Papers 
and  Mccliiig.-.,  it  was  voted  to  hold  the  annual  and  general 
meetings  of  the  Institute  in  Philadelphia,  May  15  and  16. 

As  required  by  the  rules,  tlie  council  also  canvassed  tlie 
nominations  received  from  the  membership  during  the  month 
(A  1-ebruary,  and  prepared  the  following  ticket  lor  the  Cum- 
ing election,  ballots  for  which  will  be  issued  in  April:  For 
President,  Pnjf.  Edwin  J.  Houston;  for  Vice  Presidents,  Prof. 
Wm.  A,  Anthony,  Prof,  l-rancis  B.  Crocker  and  Mr.  James 
Hamblct;  for  .\Janagers,  Messrs.  A.  E.  Kcnnelly,  \V.  D. 
Weaver,  Chas.  S.  Bradley  and  Wm.  H.  Vansize;  lor  Treas- 
urer, Mr.  Ceo.  M.  Phelps. 


THK   CHICAGO    MEKTING. 

The  meeting  was  called  to  order  by  Mr.  Edward  Caldwell, 
and  upon  motion  of  Mr.  B.  J.  Arnold,  Mr.  liibbard  was 
named  chairman.  Prof.  Anthony's  paper  was  then  read  by 
Prof.  D.  C.  Jackson,  of  the  University  of  Wisconsin.  The 
discussion  was  opened  by  Mr.  E.  E.  Jackson,  of  the  Ceneral 
Electric  Company,  who  had  come  from  the  Harrison,  X.  J., 
lamp  works  to  exhibit  diagrams  of  Edison  and  Xovak 
lamps,  and  reply  to  some  of  I'rof.  Anthony's  statements,  the 
same  points  being  made  as  at  the  Xew  Vork  meeting  by 
Mr.  Howell.  Further  discussion  was  carried  on  by  B.  J. 
Arnold,  Lu<lwig  Cutmann,  and  Mr.  Kammcr,  of  the  Sun- 
beam company,  i'roi.  Stine  also  took  a  hand  in  the  dis- 
cussion by  reading  quite  a  lengthy  paper  ])repared  in  ad- 
vance. Prof.  Jackson  then  answered  a  number  of  questions 
and  closed  the  discussion  on  behalf  of  the  author  of  the 
paper.  Before  the  discussion  the  niccting  adjourned  to  an 
adjoining  nxjin,  where  about  40  receivers  were  connected 
with  the  Institute  head(|uarters  at  New  Vork,  and  listened  to 
President  Houston's  conversation;  all  could  hear  very-  dis- 
tinctly, and  this  feature  of  the  first  local  meeting  was  thor- 
oughly enjoyed.  At  the  close  of  the  discussion  of  the 
paper,  a  vole  of  thanks  was  tendered  to  Mr.  Hibbard,  as  the 
representative  of  the  Chicago  Telephone  Company,  and  to 
Mr.  Hall,  as  the  representative  of  the  New  York  company, 
for  the  use  of  the  telephone  lines,  and  also  to  Prof.  Jackson 
and  to  Mr.  F.  E.  Jackson  for  their  interest  in  coming  such 
long  distances  to  attend  the  meeting.  Prof.  Stine  and  the 
Armour  Institute,  which  have  placed  admirable  facilities  at 
the  (lispo.sition  of  the  local  meeting,  also  came  in  for  a  very 
hearty  vote  of  thanks  for  their  hospitality.  Prof.  Stine,  B.  J. 
Arnold  and  Edward  Calflwell  were  appointed  a  committee 
to  devise  means  to  pay  local  expenses  and  to  arrange  from 
tiine  to  time  for  the  hoUling  of  meetings.  Among  the  mem- 
bers present,  besides  those  mentioned  above,  were  Lieut. 
k<»dman,  Mr.  Mcl*addcn,  Mr.  Comstock,  C.  C.  Haskiii<, 
and  others.  Among  non-members  were  Mr.  Terry,  of  the 
Sunbeam  company;  .Mr.  Kammcr,  of  the  same  company, 
and  a  number  of  telephone  people,  and  others  connected 
with  the  city  Electric  Light  Ins|)ection  Department,  the  en- 
tire attendance  numbering  more  than  fortv. 


Lamp  Socket   Decl.<«lon<». 


Judge  Coxc  lar.t  week,  in  the  case  of  the  Edison  Electric 
Light  Company  against  the  Syracuse  Electric  Engineering 
and  .Supply  Company,  rendered  an  (Opinion  in  regard  to  four 
patents  relating  (o  incandescent  lamp  sockets. 

t^ne  of  these  (No.  205.311)  is  a  fundamental  patent  cover- 
ing sockets  adapted  to  be  placed  upon  a  gas  pipe  or  other 
suitable  support  and  provided  with  contact  plates  for  the  cir- 
cuit terminals.  This  patent  was  declared  valid,  but  it  was 
also  decided  that  it  had  expired  in  r)cccml>er,  1801.  with  the 
Russian  patent. 

Another  fundamental  patent  (251. 506).  relating  to  the  com- 


bination of  the  interior  insulating  portion  of  a  socket  with 
circuit  connections  and  an  exterior  metal  portion  forming  a 
covering,  was  declared  invalid. 

Two  patents  covering  the  Edison  type  of  socket  and  the 
use  of  a  removable  rubber  ring  in  a  socket  were  sustamed. 


Communications   with    Vessels. 


While  electricians  are  trying  to  solve  the  problem  of  com- 
munication with  a  vessel  by  electrical  means,  others  are  ap- 
parently having  great  success  with  a  very  simple  acoustic 
apparatus  consisting  of  an  ordinary  bell  as  a  transmitter  and 
a  metallic  diaphragm  as  a  receiver;  the  two  must  be  tuned 
to  the  same  note,  in  w  hich  case  the  water  at  a  suflficient  depth 
will  transmit  the  Morse  signals  quite  readily. 


The  Lightinj;  of  New  York's  Greatest   ANcnue. 


About  a  year  and  a  half  ago  the  low  tension  system  of 
street  lighting  was  introduced  for  the  first  time  in  New 
York  oil  Fifth  avenue.  It  had  been  found  that  some  su<?li 
device  must  be  resorted  to,  for  series  arc  lamps  were  little 
demanded  on  that  avenue  for  commercial  purposes,  and  the 
expense  of  laying  the  wires  for  conduits  for  street  lighting 
alone  was  so  great  as  to  be  practically  prohibitive.  Accord- 
ingly the  Edison  Illuminating  Company  solved  the  difficulty 
very  satisfactorily  by  employing  a  low  tension  system,  in 
which  a  pair  of  arc  lamps  on  cacli  post  were  used  instead  of 
a  single  lamp  with  dead  resistance,  as  had  been  tlie  case  in 
previous  attempts  at  low  tension  ^rc  lighting.  Each  of  these 
lamps,  which  were  of  the  Bergmann  t\pe,  manufactured  by 
the  General  Incandescent  Arc  Light  Company,  took  five 
amperes  at  approximately  50  volts,  so  that  practically  the 
same  amount  of  energy  was  used  as  in  the  high  tension  arc 
lamp  on  the  series  circuit.  The  low  tension  system  also  pos- 
.sessed  a  number  of  advantages  over  its  older  rival.  In  the 
first  place  it  was  possible  to  connect  the  lamps  directly  to  the 
I'^dison  low  tension  mains,  thus  effecting  a  great  economy 
and  adding  to  the  convenience  and  tlexil)iliiy  of  the  system ; 
secondly,  the  light  was  more  effective  on  account  of  better 
diffusion,  as  the  casting  of  shadows  was  practically  obviated. 

An  ornamental  post  was  employed  made  in  three  parts, 
the  base,  the  shaft  and  the  arm  section.  Instead  of  placing 
the  resistance  in  the  hood  of  the  lamp,  it  was  located  in  the 
base,  and  the  lamps  were  lowered  and  raised  from  witliin 
the  shaft,  to  which  access  was  had  by  means  of  a  door  in  tlie 
biise,  the  key  of  which  was  carried  by  the  trimmer.  The 
lamps  are  fed  by  a  sliding  contact,  so  that  when  they  are 
lowered  tlie  current  is  entirely  shut  oft'  and  the  trimmer  is 
perfectly  safe  from  even  a  low  tension  shock.  The  lamps  are 
supplied  from  the  mains  by  the  ordinary  house  service 
method,  wires  running  through  the  gas  pipe  which  forms 
the  centre  part  of  the  shaft. 

One  of  the  gre.^t  advantages  of  this  system  of  lighting  is  the 
ornamental  appearance  of  the  posts  and  the  lamps,  which 
greatly  sur])ass  in  this  respect  the  older  type  of  series  lamp. 
This  system  has  been  found  to  operate  most  satisfactorily 
during  the  past  eighteen  months,  and  the  only  criticism 
passed  upon  it  was  that  the  avenue  was  not  as  brilliantly 
lighted  as  had  been  anticipated.  The  Edison  company  re- 
cently decided  to  overcome  this  difficulty  by  doubling  the 
number  of  lamps,  and  accordingly  have  inserted  at  the  centre 
of  each  block  another  post  carrying  two  lamps.  There  are 
now  114  posts,  which,  with  t\vo  lamps  each,  makes  a  total  of 
228  lamps.  This  has  had  the  desired  effect,  and  as  may  be 
seen  from  the  illustration  on  the  opposite  page,  Fifth  avenue 
is  one  of  the  most  brilliantly  illuminated  thoroughfares  in 
the  city.  At  the  same  time  the  light  is  much  more  soft  and 
pleasing  than  that  which  is  given  by  high  tension  lamps. 
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Laboratory     Notes — XVII. 


UY    LIEUT.    F.    JAkVIS    PATTEN. 

Before  leavinj^  this  subject,  it  seems  worth  while  to  in- 
quire \s hat  the  nature  of  the  field  will  be  when  produced  by 
two  independent  currents  having  quite  different  frequencies, 
one  having  a  frequency  that  is  some  whole  multiple  of  the 
frequency  of  the  other,  and  the  tw<j  acting  as  before  in  the 
same  magnetic  system  along  a.xes  at  right  angles  to  each 
other. 

The  simplest  case  is  that  shown  in  Fig.  44,  which  indi- 
cates two  currents,  jr  andv,  thelatter  having  just  double  the 
frequency  of  the  first,  and  their  zero  periods  occurring  at 
the  same  instant.  Dividing  the  time  ])criod  /„  to  /,,  a^ 
before,  into  a  convenient  number  of  equal  parts  and  plot- 
ting the  intensities  and  directions  of  the  resultant  forces,  we 


kk;.  44. 

determine  the  j)oint.s  1,  2,  3,  etc..  Fig.  45,  of  a  singular  curve 
that  indicates  clearly  the  action  of  the  field  with  respect  to 
the  axes  A' A' and  /'^'during  one  complete  period  of  the 
current  of  lower  fre<|uei»cy  A"  A-,  which  cycle  is  constantly 
repeated.     Here  the  field  has  some  resemblance  to  a  rotar\' 


KIO.  45. 

field,  but  reverses  polarity  at  every  half  revolution  and  then 
goes  backward  ;  tlius  it  ^wmgs  through  the  arc  a  to  6  with 
the  clock,  and  then  reverses  and  swings  over  the  arc  c  to</ 
against  the  dock,  making  a  field  of  reversing  polarity,  like 
a  single  alternating  current,  but  one  that  also  rotates  through 
a  part  of  the  circumference.  With  sufficiently  low  fre- 
quencies such  devices  may  find  some  use  for  synchronizing 
apparatus  ami  serve  to  show  what  a  variety  of  moving  fieUl 
can  be  obtained  by  combinations  of  two  currents  in  a  single 
system. 

Figs.  4^'  iuul  47  show  the  effect  ot  two  currents,  v  x  and 
yy,  that  have  frequcncici*  of  three  to  one.  and  Figs.  48  and 
49  show  the  motion  of  the  field  when  the  currents  have  fre- 
quencies of  two  to  three.  The  effect  here  is  jieculiar.  as  then" 
is  an  almost  complete  n»t.ition  of  the  field,  with  the  intensit\ 
varying  comparatively  little,  as  indicatetl  by  the  full  curve: 
then  the  direction  of  moti«Mi  reverses  and  makes  an  almo.st 
complete  revolution  in  the  opposite  direction,  as  showTi  bv 


the  dotted  curve.  Examining  the  two  figures,  we  see  that 
f  the  current  indicated  by  the  curve  jj'  is  reversed  at  each 
half  cycle,  that  is,  at  the  time  corresponding  to  the  ordinate 
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FIG.  46. 


12,  in  l""ig.  48,  then  the  field  due  to  the  last  half  cycle  would 
be  identical  with  that  due  to  the  first  half  and  a  pulsating 
rotary  field  would  result  that  describes  nearly  a  complete 
revolution,  and  then  jumping  an  arc  of  about  45  degrees,  re- 
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FIG.  47. 


peats  itself,  which  may  be  likened  to  rotan,-  motion  in  which 
there  is  one  dead  point  in  a  revolution  instead  of  two  cr 
more,  as  is  generally  the  case. 

Though  resorting  to  the  rectification  of  such  currents  to 
obtain  a  desired  effect  is  a  little  like  begging  the  question,  as 
we  are  then  practically  returning  to  the  construction  of  a 
sort  of  direct  current  machine,  it  is  none  the  less  interesting 
to  see  what  possibilities  these  different  modifications  will 
pfTer.  We  have  thus  far  considered  only  the  behavior  of 
these  currents  of  different  irequencv  where  both  are  applial 
to  the  same  magnetic  field  or  acting  along  different  axes  of 
the  same  magnetic  system. 

If  one  of  them  be  applied  to  a  ring  field,  as  before,  and  the 
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FIG.  48. 

otiier  to  the  revolving  part,  or  antiaiure,  an  entirely  new 
set  of  combinations  will  arise. 

As  an  illustration  of  this,  take  the  two  currents  indicated 
in  Fig.  49,  having  frequencies  of  one  to  three,  and  let  the 
low  freque;icy  current  .v  .v  be  introduced  to  the  revolving 
part,  or  armature,  and  the  one  of  higher  frequency,  ^j',  to 
the  field,  as  indicated  in  tlie  diagram,  Fig.  50,  which  rcpre- 
:Ncnts  a  ring  field  where  the  higher  frequency  current  jfj' 
enters  at  three  equi-distant  points,  120  degrees  apart,  and 
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leaves   at   three   others   intermediate   between   them,    thus 
making  a  six-pole  field. 

The  other  current  is  introduced  to  the  revolving  part 
through  a  pair  of  brushes,  and  a  two  part  commutator,  as 
shown.  The  current  in  the  field  and  the  field  poles  will  re- 
verse three  times  to  one  reversal  of  the  armature,  and  if  the 


ing  periods  of  two  to  one,  and  let  the  current  x  x  of  lower 
frequency  be  supplied  to  a  ring  field  at  the  extremities  of  a 
given  diameter,  while  the  other  is  supplied  to  the  armature 
Ai  of  the  machine,  shown  in  the  diagram  in  Fig.  51,  in  four 
successive  positions,  o,  b,  c,  d,  of  a  single  revolution. 
In  the   starting  position,  51a,  the  polarities  are  as  indi- 
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FIG.     5i. 


current  in  the  latter  is  rectified  at  each  half  revolution,  con- 
tinuous rotation  will  ensue  in  this  system  by  the  rectifica- 
tion of  the  current  of  slow  period  only.  Thus,  suppose  the 
armature  with  a  north  polarity,  as  indicated  by  the  arrow 
pointing  to  the  left,  it  will  tend  to  leave  this  position  and 
go  one  way  or  the  other  toward  a  south  pole;  suppose  that 
motion  ensues  clockwise,  then  when  the  armature  reaches 
the  next  pole  of  the  field   it  will  have  changed  to  north,  and 
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FIG.    43 


motion  will  continue  because  the  armature  has  not  changed 
its  polarity;  the  same  thing  will  happen  at  the  next  pole, 
the  field  poles  changing  as  the  armature  approaches  them 
continues  the  movement  in  the  same  direction  until  three 
poles  have  been  passed,  v^hen  the  armature  would  reverse 
direction,  owing  to  reversal  of  its  current,  but  at  this  point 


FIG.  50. 

the  commutator  rectifies  the  armature  current  for  the  next 
half  revolution  and  motion  continues  in  the  same  direction. 

A  machine  can  be  made  operative,  however,  with  currents 
of  different  frequencies  in  the  fixed  and  moving  parts  with- 
out the  aid  of  commutator  or  any  rectifying  devices. 
Take,  for  instance,  the  two  currents  indicated  in  Fig.  44,  liav- 


cated,  and  motion  will  be  clockwise.  When,  however,  the 
armature  has  turned  a  quarter  revolution,  as  in  position  b, 
its  current  begins  to  change,  and  there  is  repulsion  at  both 
poles  of  the  field  in  the  same  direction  as  the  former  at- 
traction. When  another  quarter  revolution  is  completed, 
as  at  c,  both  field  and  armature  simultaneously  change  po- 
larity in  such  a  way  as  to  continue  the  motion  by  attraction 
at  both  poles,  and  by  change  of  the  armature  current  after 
another  quarter,  while  the  fields  still  remain  the  same,  re- 
pulsion again  takes  place  for  another  quarter,  thus  complet- 
ing the  cycle,  and  motion  continues  this  way,  if  the  machine 
can  once  be  started,  which  operation  is  attended  with  the 
difficulties  common  to  a  single  phase  machine,  which  it  is 
in  one  sense  of  the  word,  as  there  are  two  dead  points  in 
each  cycle,  or  single  revolution. 

By  using  an  auxiliary  device,  however,  this  machine  can 
be  made  self-starting.  The  plan  hardly  requires  illustra- 
tion. Another  ring  field  is  supplied  by  two  circuits  at  right 
angles  to  each  other;  in  one  of  these  the  field  current  is  m- 
troduced  as  before,  and  in  the  other  a  transformed  current 
that  is  derived  from  the  first  in  such  a  way  as  to  produce  a 
slight  rotary  field  effect,  which  acts  upon  an  independent 
closed  circuited  armature  secured  to  the  same  spindle  as  the 
other.  The  effect  of  this  second  armature  being  always  in 
the  same  direction,  will  start  the  first  and  bring  it  to  syn- 
chronism, when  the  starting  device  can  be  dispensed  with. 

(.To  be  continued.) 


On  Parallel  Working  with  Special   Reference  to  Long  Lines.* 


liV  \V.  M.  MOHDEV, 

In  his  reply  at  the  end  of  "the  discussion  on  his  Niagara 
paper,  Prof.  Forbes  alluded  to  some  experiments  which  he 
had  witnessed,  and  which  he  considered  showed  that  alterna- 
tors of  my  design  would  not  run  properly  in  parallel.  The 
passage  is  as  follows:.  "At  th'=  time  when  I  recommended 
the  Mordey  machine  I  said  that,  before  deciding  to  adopt  it, 
tests  must  be  made  with  a  resistance  between  the  dynamos 
in  parallel.  Does  Mr.  Mordey  forget  that,  when  he  kindly 
placed  at  my  disposal  the  means  of  making  this  test,  by  put- 
ting '  sunbeam '  lamps  in  series — that  is  to  say,  betw^een  the 
two  dynamos  working  in  parallel — the  lamps  went  up  and 
down  in  brightness  with  the  periodicity  of  a  few  seconds,  and 
that  the  tendency  was  to  rise  to  maximum  brilliancy,  sho\v- 
ing  that  the  dynamos  were  rather  working  in  series  than  in 
parallel?  From  the  moment  of  those  experiments.  I  felt  that 
that  type  of  machine  was  no\  suited  for  our  purposes,  though 
I  never  mentioned  that  until  I  v.as  compelled  to  by  Mr. 
Mordey's  claims  for  his  special  mode  of  working."  I  heard 
his  remarks  with  the  utmost  astonishment,  as  the  experi- 
ments, rightly  interpreted,  appeared  to  afford  the  very 
strongest  proof  of  the  exceedingly  powerful  synchronizing 

*  Extract  from  a  paper  presented  to  the  London  Institute  of  Elec- 
trical Engineers. 
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effort  exerted  by  these  machines,  and  because  1  then  heard  a 
contrary  view  expressed  for  the  first  time.  And  in  another 
passage  Prof.  Forbes  stated  tliat  they  must  have  alternators 
at  Niagara  tliat  will  run  without  any  s) nchronizing  or  waste 
current. 

The  matter  is  of  some  moment,  and  demands  an  explana- 
tion. With  your  pennission,  1  will  make  this  explanation 
the  text  and  starting  point  of  a  paper  on  parallel  working, 
and  on  the  allied  subject  of  the  use  of  alternators  as  syn- 
chronous motors,  Ihe  experiments  were  made  in  July, 
1891,  and  were  mentioiied  in  the  "Electrical  Review"  and 
elsewhere,  in  each  case  as  having  afforded  an  illustration  of 
the  thoroughly  satisfactory  parallel  working  of  alternators 
when  directly  coupled  to  high  speed  engines — a  matter  witii 
regard  to  which  llierc  was  at  that  time  some  uncertainty.  It 
liad  been  supposed  that  some  llexible  or  yielding  coupling 
was  necessary  between  the  engine  and  aliernator.  I'ur 
my  own  part,  1  never  had  any  doubt  on  the  subject;  but  in 
order  to  place  the  matter  beyond  dispute,  some  tests  were 
carried  out  by  the  Brush  Electrical  Engineering  Company 
and  Messrs.  \\  illans  and  Robinson.  The  former  provided 
two  of  my  alternators,  the  latter  fitted  them  to  two  W'illans 
engines.  Among  others.  Prof.  Forbes  received  an  invita- 
tion to  witness  the  trial,  and  was  present. 

When  all  the  tests  of  ordinar}-  parallel  working  had  been 
satisfactorily  carried  out — including  shutting  the  steam  off 
the  engine  driving  one  of  the  alternators,  and  then  applying  a 
brake  to  its  flywheel  in  a  vain  attempt  to  force  it  out  of  step 
— a  further  test  was  made  (as  an  interesting  experiment  bear- 
ing on  the  suijject  <jf  synchronous  motors)  to  ascertain  what 
would  occur  if  the  two  alternators  were  coupled  together 
with  a  resistance  between  them  so  great  that  the  resistance 
alone  would  be  sufficient  to  absorb  the  whole  power  of  one 
machine,  even  if  the  machine  at  the  other  end  were  at  rest; 
and  the  remarkable  fact  was  established  tliat  even  under 
these  conditions  (which  would  be  al)s(jlutely  absurd  or  im- 
possible in  practice)  the  two  machines  did  not  break  out  of 
step.  The  resistance  used  consisted  of  "  sunbeam  "  lamps, 
which  happened  to  be  the  only  suitable  resistance  available. 
These  lamps,  being  made  for  80  volts  and  about  5  amperes, 
would  have  a  resistance,  hot,  of  about  20  ohms  each,  and  a 
much  higher  resistance  when  cold — probably  more  than  30 
ohms.  Seven  of  these  lamps  -Nvere  placed  in  scries  between 
the  alternators.  There  was  no  other  external  circuit.  It  was 
then  found  that  there  was  a  current  passing  through  them 
which  rose  and  fell  with  a  slow  pulsation;  the  alternators. 
although  not  actually  breaking  out  of  step,  evidently  getting 
a  good  deal  out  of  true  co-phasal  synchronism,  and  only  be- 
ing pulled  in  when  this  slowly  pulsating  current  rose  to  a 
considerable  amount.  Synchronism  being  regained,  the 
current  decreased  again.  This  current  was  not  measured, 
but  was  probably  about  seven  amperes,  as  the  lamps  were  a 
good  deal  over  incandesced.  The  experiment  was  then  dis- 
continued. Properly  interpreted,  this  test  appeared  to  show 
that  cveu  when  a  line  of  ;ui  enormously  high  resistance  was 
inteq^oscd  between  two  alternators  arranged  to  run  in  par- 
allel (or  one  as  generat<ir.  the  other  as  synchnmous  motor), 
and  when  no  adjustments  were  made  to  help  them  to  keep 
together,  the  tendency  to  get  out  of  step  was  corrected  with  a 
suiprisiug  .Tinouiit  of  success,  the  correction,  in»;tead  of 
being  instantaneous  and  powerful,  as  with  machines  con- 
nected through  a  small  resistance  only,  being  shiggish,  and 
greatly  weakened  by  the  very  high  resistance  of  tlie  line. 

To  show  how  utterly  unfair  and  unjtist  Prof.  Forbes'  in- 
tcrpietation  is.  and  to  reassure  those  who  mav  desire  to  use 
synchronous  motors,  it  is  onlv  necessary  hrieflv  to  examine 
the  conditions  t^f  the  test.  The  two  alternators  used  in  the 
experiment  were  37.5-k\v.  2.000-volt  machines.  At  full  load 
each  would  therefore  give  nearly  20  amperes.  Now.  sup- 
pose it  is  desired  to  nm  one  marhtne  as  a  generator.  dri\nng 


the  other  as  a  synchronous  motor  (to  take  the  illustration 
that  may  best  suit  the  case  of  power  transmission  over  a  con- 
siderable distance),  it  will  be  seen  that  if  the  line  is  to  be  de- 
signed to  give  such  a  percentage  loss  as  is  proposed  for  the 
Xiagara-Buffalo  transmission — that  is,  3.5  per  cent. — the  loss 
at  full  load  should  be  70  volts,  and  the  maximum  current 
being,  say,  20  amperes,  the  line  resistance  should  be  3.5  ohms. 
In  the  actual  experiment,  the  machines  did  not  break  out  of 
>tep  even  when  the  line  resistance  was  more  than  100  ohms — 
that  is,  relatively  more  than  30  times  greater  than  Prof. 
I'orbes  proposes  to  use  even  for  his  long  distance  transmis- 
sion. This  is  the  more  striking  as  a  proof  of  their  powerful 
sMichronizing  when  it  is  considered  that  even  if  it  had  been 
intended  to  expend  the  whole  power  of  the  generator  in  tlie 
line,  that  line  should  only  have  had  a  resistance  of  100  ohms. 
That  these  machines  did  not  act  quite  perfectly  in  parallel 
under  these  conditions,  even  with  no  load,  is  not  to  be  won- 
dered at.  The  only  cause  for  surprise  is  that  they  exerted 
any  sensible  synchronizing  effort  at  all.  It  is  exactly  as  if 
an  attempt  had  been  made  to  run  two  1,200-kw.  alternators 
in  parallel  through  a  line  constructed  to  allow  a  reasonable 
loss  for  a  couple  of  40-kw.  machines.  Even  unloaded,  such 
a  test  would  be  unreasonable.       *     *     *     * 

The  condition  of  entire  absence  of  synchronizing  current 
or  of  correction  can  only  be  obtained  by  driving  by  engines 
that  are  very  even  in  power  always.  I  think  this  is  more 
likely  to  be  approached  by  turbines  than  by  reciprocating 
engines.  By  "  synchronizing  current "  I  do  not  mean  nec- 
essarily an  actual  current  passing  from  one  alternator  to  the 
other — this  only  occurs  when  one  of  them  is  driven  as  a 
uKttor — T  mean  the  variations  of  the  current  contributed  by 
each  machine  to  the  circuit.  But  I  would  like  to  point  out 
that  the  condition  laid  down  by  Prof.  Forbes  as  an  essential 
— namely,  that  they  must  have  alternators  at  Niagara  that 
will  run  without  any  synchronizing  or  waste  current — is  an 
absolute  impossibility.  Alternators  will  run  without  syn- 
chronizing current  only  when  there  is  no  necessity  for  them 
to  e.xert  any  synchronizing  effort.  However,  I  am  glad  to 
find  that  Prof.  Forbes  has  set  himself  to  solve  this  problem 
of  getting  an  alternator  motor  to  run  without  any  current 
(for  that  is  what  it  amounts  to\  because  T  am  sure  that  in 
solving  it  he  will  also  have  disposed  forever  of  that  other  in- 
teresting problem — making  a  motor  that  will  run  without 
any  back  E.  M.  F.  This  is  a  new  and  significant  outcrop  of 
the  "  perpetual  motion  "  idea. 

T  am  sure  that  if  Prof.  Forbes  had  really  considered  or 
miderstood  this  matter  he  would  not  have  expressed  the 
opinion  which  T  have  quoted.  At  the  same  time.  T  wish  to 
say  T  am  convinced  that  his  criticism  was  not  unfair  bv  in- 
tention. At  the  end  of  the  passaee  quoted  from  Prof. 
Forbes,  it  will  he  seen  that  he  states  that  he  had  never  men- 
tioned the  matter  imtil  compelled  to  do  so  hv  some  claims 
of  mine  for  a  special  mode  of  working.  T  do  not  know  wV.at 
claims  arc  referred  to.  nor  do  T  know  what  compulsion  he 
was  under:  but  T  do  know  that  in  making  these  statements 
pnbliclv.  without  first  mentioning  the  matter  to  me  or  to 
some  of  my  colleagues  and  giving  us  an  opportnnitv  of  ex- 
pressitirr  onr  vie>vs  or  rivinn'  .in  explan.Ttion.  he  exhibited  a 
want  of  courtesy  and  of  ordinan'  consideration  which  T  ven- 
ture to  think  onite  exceptional.  Tn  the  frequent  friendiv 
conversations  which  T  have  had  with  him  there  liave  been 
nmnle  opportunitie*;  for  the  di«;cn«:^ion  of  cuch  matter*:.  No 
doubt  ho  had  a  rieht  to  advice  hi«  company  a«  he  thontrht 
proper:  hut  T  maintain  that,  without  the  yen*  fullest  iustifira- 
tion  for  his  statements,  he  had  not  a  neht  to  come  to  thU 
Tnstittition.  and  in  the  most  ptihlir  manner  utter  charores 
«erion«;lv  afTectin"'  the  eVtararter  and  rapahilTiiV<:  of  a  tr»dinr 
|'ot^^nr>n^•'s  mnntifarfnre^.  T  <:tibmit  that  in  hi<:  ctrirtnrpc  on 
the  svnchronirinr  no\yer  of  mv  alternators  ^■<r>  "•:^t;  absolutely 
without  such  instification. 
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The  Heilmann   Electric  Locomotive. 


The  Heilmann  electric  locomotive,  which  was  tried  in  Jan- 
uary on  the  Havre  section  of  the  Chemin  de  Fer  de  I'Ouest  in 
France,  is  a  wide  departure  from  the  usual  methods  of  elec- 
tric traction,  and  at  first  sight  seems  to  rather  mark  a  retro- 
grade movement  than  an  advance.  The  system  consists  of  a 
locomotive  which  carries  a  boiler  and  engine  to  furnish 
power  to  an  electric  generator,  which  supplies  current  to 
gearless  motors  on  the  eight  axles  of  the  locomotive. 

It  is  claimed  that  by  this  method  of  driving  a  greater  sta- 
bility or  smoothness  over  the  steam  locomotive  is  attained 
at  high  speeds,  due  to  the  smaller  wheels  that  can  be  used  at 
a  greater  number  of  revolutions  and  the  absence  of  oscilla- 
tions. The  adherence  and  flexibility  are  greater,  as  a  greater 
weight  can  be  distributed  and  in  a  more  advantageous  man- 
ner with  sixteen  wheels  than  with  four,  to  which  the 
steam  locomotive  is  limited  in  order  to  possess  sufficient 
flexibility  to  round  curves.  The  boiler  capacity  in  the  new 
system  can  be  made  much  larger,  and  by  the  use  of  eco- 
nomical engines  power  can  be  supplied  more  cheaply  even  at 
the  points  of  final  application  than  with  wasteful  locomotive 
engines.     Accessory  advantages  claimed  are  that  all  parts  of 


the  pressure  is  i6o  pounds.  A  coal  bunker  and  water  tank 
of  6  and  lo  tons  capacity  respectively  are  placed  on  each  side 
of  the  boiler.  The  engine  is  of  the  compound  type,  the  high 
and  low  pressure  cylinders  being  on  opposite  sides  of  the 
cranks,  which  are  at  an  angle  of  i8o  degrees.     Its  weight  is 


MOTOR  OF  HEILMANN  LOCOMOTIVE. 

I  i,oco  pounds,  or  20  pounds  per  effective  horse  power.     The 
consumption  of  steam  is  2^,  pounds  per  horse  power  hour. 


HEILilANN    ELECTRIC   LOCOMOTIVE. 


the  machinery  requiring  attention  are  readily  accessible  and 
as  directly  under  the  eye  of  the  attendant  as  the  machinery  of 
a  steamship;  the  analogy  is  further  carried  out  by  the  fire 
room  and  machinery  being  entirely  separated.  The  lubri- 
cation is  more  efficient  and  easily  attended  to,  and  the  track 
is  subjected  to  lighter  wear  on  account  of  the  absence  of  the 
"  pounding  "  incident  to  the  use  of  steam  locomotives. 

The  locomotive  is  52  feet  long  between  buffers,  and  sup- 
ported by  two  trucks  with  four  axles  each,  with  an  electric 
motor  on  each  axle;  the  entire  weight  is  iic  tons. 

The  boiler  is  of  the  marine  locomotive  type  with  a  corru- 
gated furnace.  It  is  26  feet  in  length  and  somewhat  over  6 
feet  in  diameter,  with  1,550  square  feet  of  heating  surface; 


The  engine  is  direct  connected  to  a  6-pole  ring  armature, 
continuous  current  dynamo,  which  is  so  wound  as  to  work 
w  ith  three,  two  or  even  one  pair  of  carbon  brushes.  The  ex- 
ternal diameter  of  the  frame  is  79  inches  and  of  the  arma- 
ture 49  inches.  The  dynamo  is  separately  excited  by  a  com- 
pound dynamo  run  by  a  small  engine,  and  with  360  revolu- 
tions produces  an  available  horse  power  of  600,  w-ith  a  maxi- 
mum horse  power  of  800  with  800  revolutions.  If  the 
dynamo  stops  at  one  of  the  engine  dead  point,  the  exciter  is 
connected  to  the  armature  for  an  instant,  which  causes  the 
former  to  work  as  a  motor  and  carry  the  engine  beyond  the 
dead  point. 

The  motors  have  four  poles  and  steel  frames  cast  in  a 


430 


THE      ELECXKICAL      WORLD. 


VOL.  XXIU.      No.  IS. 


single  piece.  The  toothed  armature  is  25  inches  in  diameter, 
with  a  large  air  gap  to  reduce  eddy  currents.  It  is  mounted 
on  a  steel  tube,  supporting  the  whole  weight,  which  is  fitted 
on  the  axle  with  a  bushing  of  woodite,  an  elastic  insulating 
material  impervious  to  oil.  The  steel  tube  terminates  at  one 
of  its  extremities  in  an  elastic  coupling,  which  prevents  jerk- 
ing in  starting.  The  eight  motors  form  two  groups,  each 
comprising  four  motors  coupled  in  parallel.  In  starting  the 
two  groups  are  connected  in  scries  and  then  in  parallel  after 
a  certain  speed  has  been  attained. 

At  the  trials  in  January  a  load  of  90  tons  was  hauled  up 
gradients  of  3  and  8  in  1,000  respectively  at  a  speed  of  5c 


QHNSRATOR  Or    HEILMAN.N    LOCOMOTIVE. 


current  induced  in  the  secondary  coil;  and  if  this  exciting 
current  be  increased  until  the  voltmeter  indicates  100  volts 
and  be  maintained  constant,  we  can  then  replace  our  high 
permeability  core  with  one  we  desire  to  test. 

All  the  conditions  now  being  the  same  as  at  first,  except 
the  primarj-  core  which  wc  are  testing,  the  voltmeter  in  the 
secondar}-  will  indicate  in  proportion  to  the  number  of  lines 
of  force  cutting  the  secondary  coil.  The  number  of  tliese 
lines  of  force  depends  upon  the  permeability  of  the  metal 
being  tested,  and  if  the  voltmeter  now  indicates  but  75  volts 
we  may  know  that  the  permeability  of  that  piece  of  iron  is 
but  75  per  cent,  of  that  of  the  first. 

Such  an  instrument  as  this 
is  very  easily  constructed,  tiie 
only  part  not  readily  at  hand 
in  almost  any  workshop  or 
laboratory  being  a  standard 
bar  to  compare  with,  but  even 
this  is  not  necessary  where  it 
is  only  wanted  to  detennine 
the  best  of  a  few  samples  of 
iron. 

(Jf  course  it  is  understood 
that  an  alternating  current  is 
used  as  an  exciting  current, 
and  that  any  alternating  cur- 
rent voltmeter  will  do  for  use 
in  the  secondary. 

I  might  add  that  where  it 
would  be  inconvenient  to 
maintain  a  uniform  exciting 
current,  two  of  these  instru- 
ments (just  alike)  could  be 
used,  one  for  the  standard  bar 
and  one  for  the  iron  to  be 
tested,  the  primaries  being 
connected  in  series,  thus  tak- 
ing the  same  current.  Two 
voltmeters  would  be  used, 
one  in  each  secondar>-,  and 
compared  directly  with  each 
other. 

l\)r   further   accuracv   the 


miles  per  hour  in  the  former  case  and  35  miles  in  the  latter, 
the  train  being  in  legular  duty  for  several  days. 


standard  to  be  tested  could  be  changed  from  one  instrument 
to  the  other  and  the  voltmeters  compared  again. 


A    Modified   Instrument    for  th2   Determination   of  theL^?»  ^ 

Curves  of  Iron. 


An  Unpatented  Improvcn^.cnt   in  the  na^ncto    Telephone. 


nV   II.  W.  SCHROEDER. 

An  article  on  this  subject,  which  appeared  in  The  Elec- 
trical World  of  I'cb.  24,  1S94,  called  to  my  mind  a  very 
siujple  method  invented  by  myself  some  time  ago  for  meas- 
uring the  relative  permeability  of  different  grades  of  iron. 

I  use  a  soft  J  -shaped  yoke,  between  the  legs  of  which 
is  placed  the  piece  of  metal  to  be  tested  and  aroimd  which  is 
wrapped  the  exciting  coil.  .Xt  the  curved  end  of  the  yoke 
is  placed  a  coil  which  is  connected  to  a  voltmeter  reading 
from  I  to  100  volts. 

In  fact,  my  instrument  may  be  looked  upon  as  a  simple 
transformer  from  which  the  primary  core  may  be  removed 
and  replaced  by  the  cores  to  be  tested. 

W^e  will  treat  it  as  such,  and  will  call  the  coil  surroimd- 
ing  the  removable  core  the  primar>*  and  the  coil  at  the  bent 
end  of  the  yoke,  with  which  the  voltmeter  is  connected, 
the  secondarv. 

Now.  it  follows  thnt  if  a  piece  of  iron,  the  pcrincal)iln\  of 
which  is  high,  be  placed  between  the  legs  of  the  yoke 
and  used  as  a  primary  core,  and  an  exciting  current  sent 
through  the  primary  coil  surroundirxg  this,  there  wnll  be  a 


BV  C    r    OIFKOKP 

Now  that  the  fundamental  Bell  patents  on  the  magneto 
telephone  have  expired,  the  writer  desires  to  give  to  the 
public  an  idea  developed  by  him  fifteen  years  ago. 

This  idea  was  simply  the  application  of  a  closed  secondary 
circuit  of  lo\v  resistance  to  the  exterior  surface  of  the  coil  of 
a  magneto  telephone  for  the  puq^ose  of  overcoming  self- 
induction.  The  jirinciple  involved  has  become  familiar  from 
the  study  of  the  alternating  transformer,  etc..  but  so  far  as 
the  writer's  observation  extends  it  has  not  been  applied  to 
the  telephone  by  others. 

Perhaps  some  mathematician  of  the  class  that  are  wise  in 
their  own  conceit  but  not  in  reality  will  proceed  to  show  a 
heavy  absorption  of  energy  by  this  closed  secondary.  Let 
him  remember  that  clearness  of  articulation  is  the  great 
tiesideratum  in  a  telephone,  and  that  self-induction  is  the  arch 
enemy  of  such  distinctiveness.  Practically,  the  loudness  of 
the  telephone  will  not  be  found  in  any  manner  impaired  (the 
writer  has  found  it  to  be  rather  the  opposite),  and  the  im- 
provement in  definition  is  ver>*  marked,  especially  in  case 
magneto  instruments  are  used  both  in  transmitting  and  re- 
ceiving. 
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A  close  fitting,  thin  metal  case  of  any  non-magnetic  metal 
(non-magnetic  that  it  may  not  deflect  the  magnetic  lines  in 
an  undesirable  manner)  in  the  form  of  an  inverted  flat- 
bottomed  cup  with  the  bottom  perforated  for  the  projection 
of  the  core  of  the  coil,  will,  when  slipped  over  said  coil  and 
properly  secured,  be  found  to  answer  the  purpose  admirably. 

The  case  may  be  suitably  made  of  copper  or  brass,  with 
soldered  joints,  and  may  be  supplemented  by  a  disc  of  the 
same  or  other  suitable  metal  placed  beneath  the  coil.  Cheaper 
makeshifts  of  tinfoil,  separated  from  the  coil  by  paper,  may 
be  made,  but  are  hardly  advisable. 

On  lines  using  several  instruments  in  series,  the  articula- 
tion would  be  improved  by  also  sheathing  the  coils  of  the 
call  bells. 

Where  instruments  are  "  bridged  on  "  or  used  in  multiple, 
nothing  but  the  coils  of  the  receivers  should  be  sheathed, 
and  battery  transmitters  should  be  arranged  to  shunt  by 
pressing  a  button,  as  is  now  customary. 

Condensers  properly  adjusted  and  properly  used  may  also 
serve  the  same  purpose,  but  the  simplification  of  the  above 
arrangement  makes  it  far  preferable. 

When  this  arrangement  was  first  used  by  the  writer,  the 
iron  grip  of  the  monopoly  robbed  telephone  patents  other 
than  their  own  of  any  peculiar  attractions,  so  the  matter  was 
kept  quiet.  It  might  be  well  for  the  public  to  benefit  by 
the  above,  if  they  care  to,  before  some  bright,  "  original "  in- 
ventor tries  to  lock  it  up  with  a  "  fundamental "  patent. 


Inoperative  Unipolar  Machines. 


matical  proofs  of  any  kind,  so  in  the  following  I  will  con- 
fine myself  as  closely  as  possible  to  graphical  constructions, 
first  calling  especial  attention  to  the  law  of  magnetic  cir- 
cuits, "The  strength  of  the  magnetic  field  equals  the  mag- 
netomotive force  divided  by  the  magnetic  resistance." 

When  we  have  several  paths  by  which  the  lines  can  reach 
the  opposite  pole,  as  in  Figs.  2  and  3,  by  the  spokes  or  across 
the  air  space,  the  number  in  each  path  would  be  inversely  as 
its  magnetic  resistance.  The  resistance  of  air  being  hun- 
dreds of  times  as  great  as  iron,  only  an  inappreciable  amount 
would  leak  across  this  way.  The  dotted  lines  in  Figs,  i,  2 
and  3,  representing  the  lines  of  force,  the  arrow  heads  giv- 
mg  the  direction,  are  drawn  on  this  basis  and  the  particular 
point  to  be  noticed  is  the  direction  in  which  they  thread 
through  the  coil  a  in  diffcent  positions  of  the  armature, 
viz.:  first,  in  neither  direction;  second,  right-handed;  third, 
left-handed;  one-twelfth  of  a  revolution  further  on  it  w'ould 
still  be  left-handed  and  one-twelfth  further  on  as  in  Fig.  i 
again.  Lrom  this  we  might  infer  that  an  alternating  volt- 
age could  be  obtained  from  the  terminals,  and  part  of  his 
experiment  seems  to  bear  this  out. 

There  is  some  tendency  in  a  machine  of  this  character  to 
generate  an  opposing  E.  M.  F.,  due  to  the  changing  length 
of  magnetic  circuit,  depending  on  the  relative  dimensions 
and  amount  of  winding,  but  I  do  not  wish  to  take  space  to 
discuss  this,  for  in  all  probability  the  machine  in  question 
generated  voltage  enough  to  be  measured  by  proper  instru- 
ments, or  these  not  being  at  hand,  some  difference  ought  to 
be  noticed  in  the  power  required  to  drive  it  on  open  circuit 
and  absolute  short  circuit. 


BY   G.   M.  WARNER. 

I  have  noticed  several  articles  recently  discussing  the 
probable  effect  on  the  magnetic  field  of  rotating  either  the 
iron  core  or  the  exciting  coil,  and  whether  in  such  cases  the 
so-called  lines  of  force  follow  the  movement  of  the  core  or 
the  coil.  Many  of  the  cases  cited  are  of  interest,  though 
none  seem  to  me  to  bear  directly  on  the  subject,  neither 
proving  nor  disproving  the  question  in  dispute,  as  all  have 
a  rotating  spider  form  tending  to  bring  in  various  complica- 
tions. 

Take,  for  instance,  Mr.  Ford's  machine,  described  in  the 
issue  of  Feb.  24,  the  essential  features  of  which  I  have  eni- 


The  Underground  Trolley    in  New  York. 


FIGS   1,   2   AND   3. 

bodied  in  Figs,  i,  2  and  3,  using  less  pole  pieces  to  save  com- 
plication. l"he  stationary  poles,  A;  are  all  of  one  polarity, 
the  opposite  pole  being  at  the  centre  or  hub.  The  rotating 
armature  is  shown  in  three  successive  positions  one-twelfth 
of  a  revolution  apart. 

The  idea  was  that  the  linesTeaving  the  poles,  N,  and  en- 
tering the  armature,  cutting  the  winding,  would  complete  the 
circuit  to  the  opposite  pole  by  the  spokes  only,  following 
them  in  their  rotation,  thus  avoiding  the  cutting  of  the 
winding  in  leaving  the  rim. 

The  failure  of  the  machine  to  generate  any  voltage  that 
would  afifect  any  direct  current  instrument  was  taken  as  a 
proof  of  the  falsity  of  the  assumption,  but  this  does  not 
necessarily  follow,  for  granting  the  assumption  to  be  true,  as 
I  surely  do,  there  is  still  a  good  and  sufficient  reason  for  the 
experiment  resulting  as  it  did. 

I  know,  the  general  public  has  a  sort  of  mistrust  in  mathe- 


The  Metropolitan  Traction  Company,  it  is  stated,  is  now 
considering  a  proposition  from  Siemens  &  Halske  for  the 
installation  of  an  underground  system  similar  to  that  which 
has  been  in  use  at  Budapest  for  some  time,  that  firm 
offering  to  equip  the  Twenty-third  street  cross-town  line  at 
its  own  expense.  It  is  also  stated  that  the  proposition  will 
probably  be  accepted,  but  not  without  a  strong  effort  on  the 
part  of  the  General  Electric  and  Westinghouse  companies 
to  defeat  their  foreign  rival. 

The  system,  if  adopted,  will  be  used  only  on  those  lines 
where  the  traffic  is  not  heavy  enough  to  warrant  the  expense 
of  a  cable.  The  Belt  Line  is  said  to  be  one  on  which  it  can 
be  advantageousl}'  applied,  as  the  route  travelled  is  thirteen 
miles  long,  and  the  company  has  only  one  stable.  The 
horses,  therefore,  are  worked  very  hard,  especially  as  there 
is  heavy  traffic  in  the  downtown  portions  of  the  route,  which 
necessitates  frequent  stoppages  and  delay. 

This  system  was  fully  described  in  The  Electrical  World 
of  Oct.  24,  1891. 


An  Alleged    Anticipation  of  Bell. 


It  is  reported  that  an  English  officer,  named  Harrington, 
has  discovered  in  India  a  working  telephone  between  the  tvvo 
temples  of  Pauj  about  a  mile  apart.  The  system  is  said  to 
have  been  in  operation  at  Pauj  for  over  2.000  years.  In  tins 
connection  we  niay  observe  that  Egyptologists  have  found 
unmistakable  evidence  of  wire  communications  between 
some  of  the  temples  of  the  earlier  EgAptian  dynasties;  but 
whether  these  served  a  telegraphic,  telephonic  or  other  pur- 
pose is  not  stated. 


Honors    to  a    Delegate  to    the  Chicago  Congress. 

Dr.  Emil  Budde.  of  the  firm  of  Siemens  &  Halske,  Berlin, 
has  received  the  honorary  title  of  Professor,  in  recognition  of 
his  sen-ices  as  a  delegate  of  the  Ipinerial  German  Govern- 
ment to  the  late  Chicago  Electrical  Congress, 
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Kope   Driving.— X.' 


BV  J.  }.  KLATHKk. 

From  these  assumptions  the  following  tables  of  the  values 
of  I    —2  have  hcen  computed  : 

1  ABLfc  IV.— VALUES  OK  i  —  s  KCK  A   \VOkKlN<;    slKKivS    JXjUIVALEM    TO 

30b  iT-  I'orsirs. 

Vd<x;iiy  in  fc«< 
|M-r  miaulc. 

5500 


Vel<MHly  in  feet 
|icr  iiiiiiulc. 

1000 

2000 

2500 

3000 

3500 

4000 

4500 

5000 


Value*  oi 
I  —  s. 

0.98 

.94 

.91 

.87 

.83 

.78 

.72 

.65 


cooo 

650O 
7000 
7500 
SOOO 
SaOO 


Valueii  <•! 
I  —  i- 

0.58 
.50 
.41 
.32 
.22 
.11 
.0 


It  will  be  seen  from  the  above  that  when  the  velocity   of 
the  rope  is  as  great  as  8,500    feet    per    minute,   1        s;  ;-^  o, 

that   is.     /■  -      /,         o,    an<l. 


hei)cc  log. 


7' 

and  T^  ^=  1 


r. 


therefore,  no  power   will  be  transmittoil  unless  the  assumed 
working  tension.  /,  be  e.xcee<letl. 

In  average  work  the  lesser  arc  of  contact  embraced  by  the 
rope — generally  on  the  smaller  pulley — will  be  about  165", 
and  this  value  may  be  assumed  for  apj)roxiniate  calculations 
with  a  working  degree  of  accuracy.  If  the  angle  in  degrees 
is  known,  its  value,  <r,  in  circular  measure,  can  be  obtained 
from  Table  W.  in   which  a  —  0.0:75  a'^. 

TABI,K  v.— ANC.LE   K.MBRACEO  BV  ROI'K. 


a' . 

105 
120 
135 
150 

180 
19f. 
210 
240 


Circular  measure, 
n. 
1.83 
2.09 
2.35 
2.62 
2.8R 
.1.14 
.1.43 
3.66 
4.19 


Kractiuii  <■! 

CirfuiiilerciiCf, 

j6c 

ft". 

0.29 
.33 
.37 
.42 
.46 

.o4 

..SS 
.66 


If  we  n«)W  assume  the  coefticient  of  friction  </'  to  be  c.\i 
{or  a  45°  groove,  we  may  obtain  the  value  of  the  ex- 
pressions 


and 


/;- 


/; 
/' 


r  —  I 

In  order  to  simplify  calculation,  the  following  table  (\  I.) 


contams  value^  o|    ; 


and    ,  which  wil 

/  —  i 


enable  the  horse 


power  transmitted  by  a  rope  to  be  deternnne<l  with  a  degree 
of  accuracy  depending  upon  the  assmnption  of  the  c<:)eflicient 
of  friction: 


«/>    M    ( 


1  ABI.K.  VI 

-KKKIIO.N  ANI»  srkK-SS  SU)Ul 

LI. 

f\ 

r             7; 

('  - 

/) 

'-y-:       7 

—   I        P 

0.1 

Lll 

10.41 

0.2 

1.2.1 

5.40 

0.3 

i.r. 

,3.80 

0,4 

1.4lt 

3.02 

0,B 

1.65 

2,54 

0.6 

1.82 

2.22 

0.7 

2.01 

1,M 

0.8 

n  •>'* 

1.82 

0.9 

2  ^c^ 

1,«8 

1,0 

0   ~n 

l.M 

1,1 

3.00 

l.W 

1,3 

3.33 

1.43 

1.3 

S.67 

1.87 

1,4 

4  (^ 

l.SS 

1,6 

4  4s 

1.29 

The  foIK)winp  application  will  show  the  use  of  the  tables. 
Let  it  be  required  to  determine  the  h6rsc  power  transmitted 
by  a  rope  i  inch  in  diameter  numing  at  a  velocity  of  4.CXX) 
feet  per  minute  over  a  pulley  with  45<^  grooves.     Assuming 

•  For  iHst  section  of  ttils  nrtlclo  soc  Tho  Elortrlcal  World  <«f 
Feb,  24. 


an  arc  of  contact  of  165°,  we  find  from  Table  V.  or  ^^  2.88  ; 
for  the  required  velocity,  4,000  feet  per  minute,  Table  I\'. 
gives  o,  78  as  the  \  alue  of  1  —  z:  therefore  assuming  the  co- 
efficient of  friction  ^  ^^  .31,  we  obtain 

^  a  {I  —  z)  —  0.31  X  2-88  X  -78  =  .69. 

From  Table  \I.  the  value  of  -^,  corresponding    to  0.69, 

is  about    1.99.   and  as   J\-^  200  d*  —:  200   pounds  in     the 

7' 

present    case,  we    lind    P  —  — ~  -^     100    pounds;    since 


P  r 


1.99 


-  li.    p.,  there    is  obtained  h,  p.  .= 


100  X4000 


33c^o  •  33000 

(2.  15,  rei)resented  by  the  ordinate/  m  in  Fig.  30. 

The  loss  due  to  centrifugal  force  may  now  be  obtained 
by  assuming  the  latter  reduced  to  zero,  in  which  case  the 
factor  I  —  :;  is  eipial  to  unity  ;  therefore  log.  r  _  .434  4>  a, 
from  which,  with  the  previous  conditions,  we  obtain  P  = 
120  and  the  corresponding  h.  p.  — ^  14.5, 

This  value  is  represented  on  the  diagram.  Fig.  30.  by  the 


|-M<;.  .-so. 


CKNTHIFUr.AL  KFFKCTS  I.N  UOPKS. 


ordinate  /  «,-  the  dilTerence  between/  ti  and  /  ;«  mn 
will  then  be  the  loss  due  to  the  centrifugal  force  set  up  in  the 
rope        H.5  —  12,15        2.35  horse  power. 

I'or  any  .special  case  where  the  data  are  known  or  may  be 
•  letermincd,  the  formulas  and  tables  alreailv  given  should  be 
used  to  ascertain  the  horse  power  transmittc«l,  or  diameter 
and  numl)er  of  n»pes  recjuircd  for  a  certain  work,  as  the  case 
may  be.  I'or  average  work,  however,  it  will  be  found  that 
the  assumed  values  of  a  and  <P,  previously  noted,  will  give 
very  satisfact«»ry  results,  and  ui)on  thc^c  assumptions  the 
writer  has  computed  the  following  table  of  horse  power,  for 
various  sized  ropes  running  at  varying  speeds. 

TAKLK     VII,-H«>ItSK     TOWKR     THANSMITTKD     BY     ROPES. 

WOItKINC,  STRAIN  =--  2O0  tP    POU.VnS 
Velocilv  »i( 


mpo  iji  fpft 
I>«*r  minute 

l)i' 

.   58. 

,>  4 

I. 

I  14 

1  I -a. 

1  34 

2. 

1.000 

1.24 

2.25 

3.57 

6.69 

8.02 

10.85 

14.20 

2.000 

2,70 

3.84 

<iM 

10.6S 

15.39 

20.93 

K 

2.600 

3.30 

4.71 

S.3K 

1,1  10 

18,86 

25.W 

» 

3.000 

3,83 

5.46 

ff.SO 

1.^  .19 

21,87 

29.74 

*     ^  V 

.n.500 

4.30 

6,23 

11  lr> 

17  .^.l 

24.94 

34.03 

4  4  ...". 

4.000 

4,74 

6X3 

11'  l.^ 

is  US 

27.33 

37.17 

»v  :.r> 

4.600 

6,01 

7,24 

12.S9 

20.15 

29.00 

^.it> 

51.57 

R.OOO 

6.20 

7.47 

13.29 

20.76 

29.89 

40. 6,"; 

53.15 

6.600 

.>.2'.» 

7.«0 

lR..-.:t 

21.14 

.W.4.*» 

41. nn 

54.11 

6.000 

B.O.s 

7.32 

13.10 

20.. 16 

2:«.32 

.39.77 

.=i2.12 

6.600 

4.74 

6.83 

12.13 

19.00 

27.34 

37.21 

4S.6S 

7.000 

4,12 

5.93 

10.64 

16.47 

23.72 

32.26 

42,18 

7.500 

3.26 

4.67 

8.52 

IS.OO 

18.73 

25.42 

33.23 

The  graphic  representation  of  these  values,  Fig.  31,  shows 
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per  cent,  faster  at  the  increased  speed;  therefore  taking  the 
life  of  the  rope  as  well  as  the  first  cost  into  consideration,  the 
relative  cost  to  transmit  a  given  horse  power  at  the  speeds 
the  effect  of  centrifugal  force  in  diminishing  the  power  trans- 
mitted under  an  assumed  working  tension,  and  would  indi- 
cate that  with  tensions  of  200  d"  pounds  the  speed  should 
not  exceed  5,500  feet  per  minute.  The  increasing  effect  and  loss 
of  power  due  to  centrifugal  force  in  the  rope  can  also  be  seen  in 
the  diagram,  Fig.  3c,  which  represents  the  horse  power  trans- 
mitted by  an  inch  rope  under  an  assumed  constant  tension  of 
200  pounds.  The  straight  line  A  B  shows  the  power  which 
would  be  transmitted  if  centrifugal  force  were  neglected,  and 
is  obtained  by  making  z^o'iw  the  general  equation 

Log  r  =  0.4343  ^  a  {\  —  z); 
the  curve  A  C  represents  the  power  transmitted  when  cen- 
trifugal force  is  taken  into  account,  and  the  curve  ^.5 shows 
the  power  absorbed  by  centrifugal  force — this  latter  curve 
is  obtained  by  subtracting  the  vertical  ordinates  between  the 
straight  liiie  A  B  and  the  curve  A  C. 

By  a  consideration  of  the  diagram  it  will  l)e  seen  that  at 
speeds  less  than  2,000  feet  per  minute  the  power  absorbed 
by  centrifugal  force  is  very  small  and  may  be  neglected  as 
far  as  practical  results  are  concerned.  Beyond  this  speed, 
however,  the  loss  from  this  cause  increases  very  rapidly,  un- 
til, as  previously  shown,  at  a  speed  of  about  8,500  feet  per 
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FIG.  31.— EFFECT  OF  CENTRIFUGAL,  FORCE. 

minute,  the  whole  of  the  allowable  tension  is  absorbed.  As- 
suming that  the  maximum  power  is  transmitted  by  a  rope  at 
a  velocity  of  about  5,500  feet  per  minute,  it  is  evident  that 
the  first  cost  of  the  rope  will  be  a  minimum  for  a  giveii  power 
when  running  at  this  speed.  The  ratio  of  the  first  cost  of  the 
rope  running  at  any  other  speed  may  be  obtained  by  divid- 
ing the  horse  power  at  5,500  feet  per  minute  by  the  horse 
power  at  the  required  speed.* 

Thus,  if  the  first  cost  of  an  inch  and  quaiter  rope  which 
will  transmit  21.14  h.  p.  at  5,500  feet  per  minute  be  repre- 
sented by  unity,  the  cost  at  3,000  feet  per  minute  will  be 

21-14  „ 

=  1-38, 

15.39 


since  an  inch  and  quarter  rope  running  at  3,000  feet  per 
minute  will  transmit  15.39  h.  p. 

The  relative  first  cost  for  a  given  diameter  of  rope  to  trans- 
mit the  same  horse  power  at  varying  speeds  is  shown  in  the 
accompanying  table: 

TABLE    VIII.— RELATIVE    FIRST    COST    OF    ROPE    DRIVING. 


Velocity  of  rope 

Relative  first 

Velocity  of  rope 

Relative  first 

in  feet 

cost  per 

in  feet 

cost  per 

per  minute. 

horse  power. 

per  nninute. 

horse  power. 

1,000 

3.78 

4,500 

1.05 

2,000 

1.89 

5,000 

1.02 

2,500 

1.62 

5.50(f 

1.00 

3,000 

1.38 

6,000 

1.03 

3,500 

1.22 

6,500 

1.12 

4,000 

1.10 

7,000 

1.28 

Although  the  first  cost  of  i.  rope  to  transmit  a  given  horse 
power  is  a  minimum  for  a  speed  of  about  5,500  per  minute, 
yet  the  econom.y  is  not  as  great  as  would  appear  from  the 
foregoing  table,  for  the  eftect  of  wear  must  be  considered. 
The  causes  of  wear,  internal  and  external,  have  been  pre- 
viously discussed;  it  will  be  sufficient  to  note  here  that  the 
internal  destructive  effect  produced  by  bending  and  distort- 
ing the  fibres  and  the  wear  due  to  external  contact,  slipping, 
or  wedging  in  the  grooves  of  the  pulleys  may  within  the 
limits  of  ordinary  practice  be  considered  as  directly  propor- 
tional to  the  velocity  of  the  rope.  What  this  wear  is  in  terms 
of  the  velocity  there  is  not  sufficient  data  to  determine,  but  if 
the  coefficient  be  represented  by  c,  the  re/a/we  wearmay  be 
determined  from  c  v,  in  which  the  wear  increases  directly 
with  the  velocity,  but  not,  however,  directly  with  the  horse 
power  transmitted. 

If  we  assume  the  coefficient  to  be  such  that  the  wear  on  a 
rope  at  1,000  feet  per  minute  is  equal  to  unity,  then  the  wear 
on  the  same  rope  at  any  other  speed  will  be: 

Required   speed 


Relative  wear 


1,000 


To  determine  the  relative  wear  per  horse  power  trans- 
mitted by  a  given  rope  at  varying  speeds,  it  will  be  necessary 
to  determine  the  wear  per  horse  power  for  the  rope  running 
at  any  required  speed,  and  then  divide  this  value  by  the  wear 
per  horse  power  when  running  at  1,000  feet  per  minute. 
Let  it  be  required  to  determine  the  wear  of  a  rope  trans- 
mitting a  given  horse  power  at  5,500  feet  per  minute,  as  com- 
pared to  what  it  would  be  at  1,000  feet  per  minute. 

The  horse  power  transmitted  at  1,000  feet  per  minute  is 
found  to  be  3.57  for  a  one-inch  rope,  at  which  speed  we  have 
assumed  that  the  wear  is  equal  to  unity,  hence  the  wear  per 
horse  power  may  be  considered  equal  to 

=  .28. 


!,■>. 


At  a  speed  of  5,500  feet  per  minute  the  horse  power  trans- 
mitted l)y  the  same  rope  is  13.53,  but  the  wear  at  this  speed  is 
assumed  to  be  five  and  a  half  times  greater  than  at  i,coo  feet, 
other  conditions  being  the  same,  therefore  the  wear  per  horse 


power  =  -^-^_ 


1-3 

13- ^j 


406  ;   that  is,  the  wear  of  any  rope  trans- 

.406 

=  1. 4s  times 


•C.  N.  Hunt,  in  Trans.  A.  S.  M.  E.,  vol.  XII. 


mitting  1  h,  p    at  5,  >oo  feet  per  minute  is 

.  28 

the  wear  which  would  occur  at  1,000  feet  per  minute. 

From  this  it  will  be  seen  that  although  the  first  cost  of  a 
rope  is  cheaper  at  the  higher  speeds,  the  rope  lasts  longer 
while  running  at  the  slower  speeds— conditions  remaining 
constant. 

Taking  the  case  we  have  been  considering,  it  is  found  that 
the  relative  first  cost  of  the  rope  is  inversely  as  the  horse 
power  transmitted  or 

Cost  of  rope  at  1,000  feet  13.53 

Cost  of  rope  at  5,500  feet         3.57"     .3./^. 
that  is,  the  first  cost  is  3.78  times  greater  for  the  slower  speed, 
but  it  is  shown  above  that  the  rope  will  wear  out  nearly  50 
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noted  will  be  ^^^  —  2.6  timesgreaterfor  the  slower  speed. 
1.45 


In  the  same  way  the  relative  cost  per  horse  power  of  a 


rope  running  at  these  speeds  will  be  — -   =   0.8  ; 


or    20 


This  can  be  determined  more  conveniently  by  assuming  H 

--.-.  horse  power  transmitted  at  V  feet    per    minute.     //,  —  per  cent,  less  for  the  greater  speed.     The  accompanying  dia- 

horse   power   transmitted   at    K,  feet  per  minute  where  //j  gram.  Fig.  32,  represents  these  relative  values  graphically,  to 

^  11  and  Fj  ^  V.      The  wear  per  horse  power  in  each  case  which  is  added  tlie  curve  of  relative  first  cost.     It  will  be 

V       ,   ^'1     .,         ,  .•      /2    »         i      r  ♦!  «  , ^  noticed  that  although  the  first  cost  of  a  rope  is  a  minimum 

wi     then  be  —  and  —  ;  the  relative  first  cost    of  the  rope  .     t            r    .                          ,                 •              >      j 

yy          y/, '  for  a  speed  of  5,500  feet  per  minute,  when  wear  is  considered 

per  horse  power  running  at  the   lesser  speed,  compared  to  the  minimum  cost  occurs  at  a  speed  of  4,500  feet  per  mmute. 

that    when    running   at    ihe  greater,  will  be  as //j  is  to //; 


(To  be  continued.) 


hence  the  ratio  of  relative  cost,  taking  wear  into  account,  is 

V 


The    Calculation  of    Alterratini!:  Current  riotors.— VII. 


/A 


ii 


jh: 


TABLE    IX.— RELATIVE    WEAR    AND    COST    OF    ROPE    PER 
HORSE   POWER   TRANSMITTED. 

Relative  cost  of 
rope  per  H.   P. 
vransinitted 
cuiisideriiig  Wear. 
1 

.54 
.45 
.40 
.36 
.347 

.345 

.36 
.38 
.44 
.62 
.80 
1.36 


BV  E.  .\RNOLD. 


Velocity  in  feet 
per  minute. 
1,000 
2,000 
2,&C0 
3.000 
3,500 
4,000 
4.500 
6.000 
6,500 
6,000 
6.500 
7.000 
7.500 


Relative  wear  per 

horse  power  trans. nitted. 

1. 

1.03 
1.06 
1.10 
1.13 
1.18 
1.25 
1.34 
1.45 
1.64 
1.93 
2.40 
3.22 

Table  IX.  has  been  calculated  upon  the  above  basis  of 
comparison,  namely,  that  the  wear  in  a  rope  at  1,000  feet  per 
minute  is  c(iual  to  unity  and  increases  directly  as  the  speed; 
and  also  that  the  cost  of  ropes  for  a  permanent  installation 


THE    BEHAVIOR    OF   A    MULTIPHASE    MOTOR    WHEN    THE 
ARMATURE   IS   IN    MOTION. 

HK  armature  is  supposed  to  turn  with 
an  angular  velocity />,.  when  the  differ- 
ence between  the  angular  velocities  of 
the  primary  field  and  the  armature  (or 
the  amount  of  slip)  is 

^  />.  —  Pr 

We  now  refer  again  to  Fig.  9  and  the 
general  equation  (49)  applicable  to  a 
rotary  field,  which  reads 

\^R,  /.  +  i'  p,  M  /,   cos  0  J 

The  E.  M.  F.  induced  in  one  phase  of  the  armature  is  now 

/>,!  M  1, 


•^1 


„         in 


This  induced  E.  M.  F.  is  balanced  by  two  E.  M.  Fs.: 

(i)  The  E.  M.  F.  exi>ended  in  overcoming  the  resistance 


i^  proportional  to  the  square  of  the  ratio  of  the  power  trans-      j^^  ^^;,^^  eq^^^l     t„  j^^  /^      ^2)  jhe  E.  M.  F.  induced    by 

the    secondary    rotary    field.       The  angular  velocity  of  this 
rotary  field  relative  to  the  armature  is  ^  />,  —  />,;  therefore 

If  we  form  a  triangle  of  these  three  E.  .M.  Fs.,  and  re- 
member that  /:'^  is  jierpendicular  to  .^,  /,,  and  that  the  angle 
opposite  Eg=^  ^,.  and  abbreviate  by  letting 


r=    I    AV  +  ^(A 


/>,)•  ^A 


i  t  folhnvs  from  the  figure  that 


cos  0,  = 


sin  ^',  ^^  - 


Sf  (A  —  ^:)   A 


2  r 


(71) 


Putting  these  values  in  ccjuatitin  (49),  and  for  the  sake  of 
brevity  letting 

A-  =  ^V.*  ^/  f^:  4-  ^  (/» -  /'.)•  r:  ^'/ 
4  4 


FIO. 


n  «  10  c 

VtlOCITY  IN  rrtT  TER  MINUTE  «».»,  HWM 

32.— RELATIVE   WEAR   AND  COST  OF   ROPE  PER   H. 


m 


2 

tft*  s 


-A  (/>.-/>,)* '1^'>^.^^ 


ift 


-A'CA-AVC-l/'-AA)*- 


]• 


then 


mittcd  at  different  speeds  multiplied  by  the  inverse  ratio  of 

the  corresponding  speeds.     To  ascertain   the  relative  wear 

per  horse  power  of  a  roitc  running  at  any  given  speeds,  it 

will  only  be  necessary  t(>  form  a  ratio  between  the  values  in 

the  table  corresponding  to  the  given   speeds.     Thus,  the 

wear  per  horse  power  at  5,000  feet  per  minute,  as  compared 

1. 74 
to  that  at  2,500  feet,  will  be  — ^ -r  -^  1.26. 

1.06 


//  = 


A"   ' 


(70 


(73) 


The  torque  is  equal  to  the  work  done  on  the  armature 
divided  by  the  difference  between  the  angular  velocities 
Px  n"il  A- 

•  For  la»t  section  of  this  arlicle  see  The  Electrical  World  of 
F«b.   10. 
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or 


/?  = 


m""    -S    (1\    —     /'.)     ^1^'    ^l'      ^2 


8  yV 

Substituting  the  value  of  A^,  gives 


(75) 


n  = 


/.,  in 


„  7^2     6'2 


/>.)  ^1  ^.  + 


^  i^  Z,  L,  p,^  {p,  -  />2)^  (I  -  l'-^.  (76) 


When  p„_  =  o,  this  equation  agrees  wi\h  equation  (51).. 

If  we  put  the  leakage  =  0,  or  b  =  i,"'and  divide  numer- 
ator and  denominator  by  (p-^  —  p^)  R^,  the  denominator 
will  have  the  following  value: 


/>! 


z„ 


s„ 


K^   L^  ni 


This  expression   becomes  a  minimum,   or  the   torque  a 

b 


H HI [LI Ml 


iiiiimniiiiLii 


MM'I'I ' Niuiinjll- 


-t-J« 


:;fi 


Elec.  World 

FIG.  16. 

maximum,  for  a  certain  ratio  of  L^  \  L^,  or  for   a  transform- 
ing ratio 


z 


\  IPx  —  Pi  ^^ 


(77) 


P\  ""     -"2 

The  E.  M.  F.  induced  in  the  secondary  winding  is 

tn 

E,^{p,—p.)MI,—,  (80) 

This  value  substituted  in  equation    (74)    gives,    when    K 
represents  half  the  number  of  poles, 

s, K  E.J  R,_ 

(A -A)  \R--^'^kP.-P^L-\    ^^'^ 

4 


2 


The  term  —  (p^  —  p^'^  LJ  can  be  neglected  in   practical 
4 

cases,   as   the   self-induction   I.^  of  the   armature,    and  the 

slip,  p^  —  />2,  are  small.      Representing  the  mean  secondary 

E.  M.  F.,  Z'j  :  ya,  by  E^,  we  have 

z?  =  -^fi5L,.  (82) 

(A— A)^'^  ^     '' 

The  output  0/  the  motor  in  watts,  which  we  represent  by 
W,  is 

W=  ^,D, 


In  Fig.  16  /"  represents  the  iron   core  of  the  field  and  A 
that  of  the  armature. 
Furthermore,   let 

E^  (=  E^   :  -\/2)  be  the  mean  primary  E.  M.  F.  per  phase. 

B,  the  intensity  of  the  rotary    field    per  square    centimetre 
in  the  air  space  6  (Fig.  16). 

b,  the    width    in    centimetres  of   the    iron  of  the    inductor 
and  the  field. 

d,  the  dianieter  in  centimetres  of  the  inductor. 

7/2,  the  number  of  revolutions  per  minute  of  the  motor. 

A',  the  number  of  pairs  of  poles. 

h\.  the  number  of   wires    per   phase  on   the  inner  circum- 
ference of  the  field. 
\N^,    the  number  of  wires  per  phase    on    the    circumference 
of  the  inductor. 
For  ring  winding, 

Aj  =  Sj ;  ^2  =  2. 
For  drum  windine, 

^\  =  2  Si ;  X„  =2  2. 
The  circumferential  velocity  of  the  rotary  field  per  second 


IS 


Then 


and 


or 


^, 


t 

2 

d 

7T 

"1 

d 

2 

K 

K 

E, 

10' 

.22  n 

,d 

0  z\/ 

h 

2. 

22 

"1 

d 

;,  /?  ^ 

lu'^  \ 


b,  b. 


a: 


'I  "2-r  ^1  z'- 


(To  be  continued.) 


Flying  Machines. 


(85) 
(86) 
(87) 


Although  electric  power  was  thought  to  be  of  advantage 
in  solving  the  problem  of  flying  machines,  yet  it  seems  that 
the  apparatus  of  Mr.  Lilienthal,  of  which  some  interesting 
instantaneous  photographs  are  reproduced  in  "Cosmos," 
Feb.  4,  enables  a  man  to  fly  without  the  use  of  any  power  but 
that  of  the  wind.  He  has  successfully  flown  down  from  the 
top  of  a  hill  and  has  during  his  flight  even  risen  higher 
than  the  starting  point,  using  the  wind  for  power.  From  his 
description,  it  looks  as  if  the  coming  sport  for  young  men 
will  soon  be  the  use  of  such  machines,  quite  a  little  dex- 
terity being  required  to  keep  up  the  proper  balance.  They 
consist  simply  of  a  pair  of  large  fixed  wings  and  a  large  tail, 
there  being  apparently  no  power  used  but  that  of  the  wind 
and  the  balancing  of  the  body.  His  experiments  seem  to 
disprove  some  of  the  theories  formerly  held.  Some  time 
ago  we  reported  that  an  electrically  driven  trolley  balloon 
is  to  be  used  to  convey  visitors  to  and  from  the  coming  Ant- 
werp exhibition. 


K 


or 


W  = 


P. 


(83) 


J<i  Pl—P2 

Letting  t;  represent  the  slip,  so  that,  for  instance,  for  two 
per  cent,  shp  v  =  0.02,  we  shall  have 

A  =  A(i— z'),  (84) 

and 


s    /  ' 
R. 


I  . 


(85) 


The  secondary  E.  M.  F.,  E^,  can  be  easily  found  from  the 
dimensions  and  winding  of  the  motor  when  the  primary 
E.  M.  F.  is  given. 


Very  Long  Distance  Telephony 

In  a  somewhat  speculative  conclusion  of  a  recent  paper, 
Mr.  Preece  mentioned  the  effects  of  an  aurora  on  telephone 
circuits  and  stated  that  it  was  not  a  wild  dream  to  say  tliat 
we  may  hear  on  this  earth  a  thunderstorm  in  the  sun. 

Gas  vs.    Steam  Engines. 

The  reports  of  the  installations  in  Germany  show  that  the 
number  of  private  installations  driven  by  steam  engines 
were  reduced  by  more  than  50  per  cent,  during  one  year, 
while  those  run  by  gas  engines  increased  at  about  the  same 
rate,  and  there  are  now  more  than  twice  as  many  of  the  latter 
as  there  are  of  the  former. 
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NoTK, — Owing  to  the  irinuded  ct/ndittun  of  this  Ji-partiiu-nl  th^  Joiiinoin^ 
changes  will  be  made,  the  object  being  to  enable  more  sptue  and  attention  to  be  given 
to  abstracts  0/  articles  and  papers  0/  a  more  important  nature.  Almost  every 
issue  0/  each  0/  the  Joreign  /ournals  contains  descriptions  and  data,  o/tett  with 
illustrattuns  and  tables,  oj  local  central  stations  and  isolated platUs  ;  unless 
they  appear  to  be  oJ  special  interest  they  will  not  be  noticed  hereajter.  Kejer- 
ernes  to  descriptions  uj  steam  and  gas  engitus,  boilers,  fuels,  etc.,  and  all  other 
subjects  not  belonging  under  the  heading  oJ  electricity  and  niagtutism,  will  m 
general  be  omitted.  'J'tu  Swiss  monthly  -'jfournal  'J'elegraphique  "  fin  tlu 
J'rench  language)  contains  probally  the  Oest  telegraph  and  telephone  statistics 
of  the  world,  and  as  this  Journal  is  doubtless  accessible  to  those  specially  in- 
terested in  this  subject,  rejeretues  to  such  statistics  and  descriptions  in  that 
Journal  will  hereajter  be  omitted.  Serials  in  tlu  nature  of  a  treatise  on  a 
subject  will  be  noticed  only  once  ;  this  will  apply  also  to  paters  which  are 
continued  in  seiu-ral  issues  and  which  are  nurely  referred  to  in  these  columns 
as  distinguished  Jrom  being  abstracted.  H'/ien  the  sanu- paper  or  article  is 
reprinted  or  abstracted  in  several  journals,  only  the  first  appearatue  will  be 
noticed,  except  ij  the  original  is  m  a  Joreign  language  and  l/ie  reprint  is  an 
English  translation,  in  which  case  the  rejeretues  to  the  translation  will  also 
be  given,  as  usual,  ^ery  good  abstracts,  generally  longer  than  can  be  given 
here,  are  published  in  the  monthly  journal  oJ  the  Jnstitution  of  Electrical 
Engineers  (London),  and  m  the  I'roceedings  of  the  Jnstitution  oJ  Civil  Engi- 
neers (London) ,  which  abstracts  will  beiiot iced  only  in  case  tlie  origimil article 
has  not  been  mentioned  m  these  columns. — ('.  //. 


ELECTllU-l'HYSICS. 

1/if.^h  /''rrijurmy.  -  \u  rcfc-rriiig  to  a  rcccMit  article  by 
Lieut,  i'attcn  for  obtaining  higli  frequencies  by  means  of 
generators,  the  Lond.  "  Elec.  Rev.,"  Marcli  9,  states  edi- 
lorially  that  if  an  electromagnetic  frequency  equal  to  that  of 
the  vibrations  of  light  could  be  set  up  by  a  generator  the 
waves  would  then  be  light  waves,  but  that  at  frequencies  con- 
siderably less  than  these  all  conductors  of  electricity  become 
perfectly  opacjue  and  electricity  at  such  frequencies  could 
not  pass  through  copper  wire;  altjiough  such  frequencies 
could  probably  be  obtained,  the  currents  could  not  be  dis- 
tributed by  any  kn(jwn  means;  it  is  tlurefore  concluded  that 
in  such  a  system  the  high  lre(Hiency  must  be  produced  at  the 
point  where  the  light  is  recpiired,  and  it  is  therefore  not  a 
generator  which  is  wanted,  but  a  converter  of  frecjuencies;  it 
should  be  remembered  that  electromagnetic  waves  of  any 
fre(|ucncy  can  pass  freely  tner  .space  or  through  insulators. 

Proftai^iilion  of'  Kin  Ir icily  in  Coniiui/nrs.-  —  "\.:i  I.iini, 
Elcc,"  March  3,  publishes  at  some  length  a  mathematical 
article  by  Mr.  Blondin. 

Pdritlhlogram  0/  Forces. —  The  "P'lek.  .\nz.,"  March  4. 
contains  another  article  by  Mr.  Schwartze,  in  which  he  at- 
tempts to  prove  that  the  usual  conrcption  of  the  parallelo- 
gram of  forces  is  entirrly  wrong. 

/>./;; s A"" '"'/'"«  'if  Eltclrn  CuncnH.  Trol.  Thomson's 
recent  lecture  is  abstracted  and  criticised  in  "  Ind.  and  Iron," 
March  9,  where  some  interesting  analogies  are  illustrated  by 
simple  diagrams. 

MAC.NETI.'SM. 
Densily  iin<f  .M<ii^nctotnolivc  Force.  -I'nder  this  headiui: 
the  "Elek.  Zcit.,"  March  i,  abstracts  briefly  the  article  on 
page  146  in  The  Electrical  World.  Feb.  3:  the  editor  be- 
lieves to  have  found  an  error  and  claims  that  the  formula  for 
the  magnetojnofivc  force  is  wrong,  as  the  value  should  have 
been  multiplied  by  the  length  of  the  coil,  from  which  cor- 
rected formula  he  deduces  the  dimensions  of  the  quantities, 
.showing  that  the  dimensions  of  the  magnet'^motive  force  are 
the  same  as  those  of  the  electric  current.     (The  author  of  the 


original  article  discussed  the  formulas  as  they  are  often 
given,  and  they  are  doubtless  correct;  the  editor's  mistake 
lies  in  deducing  dimensions  of  a  quantity  from  a  formula 
which  does  not  contain  all  the  quantities  found  in  its  dimen- 
sions, owing  to  the  fact  that  they  are  equal  to  unity;  tlie 
original  formula  for  the  magnetomotive  force,  for  instance, 
is  for  that  which  is  generated  in  one  centimetre  of  length, 
which  factor,  length,  therefore,  does  not  appear  in  the  I'or- 
nmla,  although  it  belongs  in  the  expression  of  the  dimen- 
sions. That  the  author  did  not  commit  an  error  is  shown  in 
the  original  article,  in  which  he  also  introduces  the  factor 
length,  in  his  proof.  It  might  be  said,  without  committing 
any  error,  that  magnetizing  force  is  magnetomotive  force 
per  unit  of  length,  in  which  case  there  is  no  ambiguity  be- 
tween the  two  formulas,  provided  the  proper  distinction  is 
made  between  the  total  number  of  ampere  turns  and  the 
number  per  unit  of  length.) 

Farlh's  Magnetism. — In  the  "Elek.  Kcho, "  Feb.  17,  Mr. 
Kutschcra  endeavors  to  explain  die  earth's  magnetism  by 
assuming  currents  in  tlie  earth's  crust  running  from  east  to 
west;  he  gives  a  chart  showing  the  calculated  and  observed 
directions  along  an  earth's  meridian;  he  assumes  that  these 
earth  currents  are  generated  as  they  would  be  in  a  dynamo, 
assuming  the  sun  to  be  the  source  of  the  field  magnetism; 
tile  results  are  somewhat  elaborately  worked  out. 

UNITS.    MK.VHURKMKNTS   AND   INSTRUMENTS. 

Fleclro-Dynotnomtlers  Used  as  Wa/tmelers.  —  "I/Elec, 
March  3,  contains  tlie  conclusion  of  Mr.  Meylan's  article,  the 
tirst  part  of  which  was  abstracted  in  the  Digest  March  10. 
He  discusses  the  errors  due  to  the  self-induction  of  the  ftne 
wire  coil;  the  results  only  of  his  deductions  can  be  given" here. 
In  such  a  wattmeter  it  is  the  impedance  and  not  the  ohmic 
resistance  on  which  the  shunt  current  depends;  he  gives  the 
usual  formula  lor  the  impedance,  in  which  the  quantity  rep- 
resenting the  self-induction  is  constant  only  f«»r  torsion  watt- 
meters (that  is,  those  in  which  the  two  coils  are  always  at 
right  angles);  in  those  in  which  there  is  a  deflection,  the  self- 
induction  varies  with  the  j>osition  of  the  coil.  If  the  shunt 
2^must  be  negligible  compared  with  the  resistance;  he  deduces 
/Current  is  to  rei>rcsent  the  voltage,  the  reactance  {2  tt  i  -r-  7) 
."  formula,  giving  tin*  value  of  the  coefficient  of  self-induction, 
which  must  not  be  exceeded  in  order  that  the  error  in  the 
measurement  docs  not  exceed  a  given  amount;  for  instance. 
ft»r  300  ohms  resistance,  a  frequency  of  125  and  an  error  of 
1-2  per  cent.,  the  coefficient  <»f  self-induction,  as  fomid  from 
his  formula,  will  lie 0.383  henry;  there  arc  no  great  «liflFiculties 
in  making  an  apparatus  to  satisfy  these  conditions  for  icx) 
volts,  but  below  50  volts  it  is  difficult  an<l  even  impossible. 
He  then  discusses  the  ca.se  where  the  apparatus  c«>nsuming 
the  energ\-  produces  a  difTerence  in  phase:  in  this  case  if 
there  is  absolutely  no  reactance,  the  shtmt  current  will  have 
the  same  phase  as  the  voltage,  and  the  mechanical  couple 
will  then  be  proportional  to  the  tnic  watts:  he  discusses  the 
case  in  which  the  shunt  coil  produces  a  lag  and  shows  that 
when  there  is  no  lag  in  the  external  circuit  the  wattmeter 
measurements  are  too  small,  as  in  a  voltmeter;  if  the  lag  in 
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the  external  circuit  is  positive  and  less  than  half  that  in  the 
coil,  the  error  is  negative,  if  they  are  equal  it  is  zero,  and  if  the 
former  is  greater  it  is  positive;  no  matter  how  small  the  lag 
in  the  shunt  coil,  therefore,  the  error  may  become  very  great 
if  the  lag  in  the  external  circuit  is  very  great;  a  given  ap- 
paratus can  therefore  be  used  only  between  certain  limits,  for 
the  calculation  of  which  he  gives  the  formula;  he  shows  that 
in  certain  cases,  as,  for  instance,  with  condensers,  choking 
coils,  etc.,  such  a  wattmeter  cannot  be  used ;  with  his  formula 
the  limits  of  any  wattmeter  can  be  determined;  he  reduces 
this  formula  to  the  form  of  curves  which  facilitate  its  appli- 
cation; in  conclusion  he  states  that  good  wattmeters  may  be 
made  of  electro-dynamometers  for  measurements  in  which 
the  voltage  lags  behind  the  current,  when  this  lag  is  not  too 
great,  but  that  under  these  conditions  the  apparatus  must  be 
constructed  strictly  to  meet  the  requirements. 

Photometers. — An  Institution  paper  read  some  lime  ago 
by  Messrs.  Barr  and  Phillips  is  reprinted  in  the  Lond. 
"  Elec,"  March  9.  A  number  of  papers  are  discussed,  and 
it  is  shown  that  the  eye  is  the  only  suitable  method  of  meas- 
urement. A  diagram  is  given  for  selenium  grids  showing 
the  inconstancy  of  their  resistance  ratio,  which  falls  very  ap- 
preciably and  in  an  erratic  manner,  in  the  course  of  a  number 
of  weeks  after  they  are  prepared.  A  number  of  substances 
are  mentioned  by  which  light  may  be  measured  by  its  actinic 
effect,  among  which  are  the  formation  of  hydrochloric  acid 
by  the  action  of  light  on  a  mixture  of  its  constituents,  a 
method  by  which  curves  have  been  plotted  which  are  used 
in  photography;  the  most  promising  effect,  they  claim,  is 
the  mechanical  expansion  of  chlorine  gas  upon  exposure  to 
light,  an  effect  which  is  entirely  independent  of  heating,  and 
the  gas  recovers  its  volume  upon  darkening;  this  they  think 
is  the  only  known  direct  mechanical  effect  of  light.  In  dis- 
cussing photometers  they  give  a  diagram  of  the  percentage 
errors  of  the  most  generally  used  photometers,  from  a  large 
number  of  experiments  made  under  the  direction  of  Prof. 
Ayrton;  the  small  star  spot  screen  is  shown  to  be  the  most 
efficient  of  all,  the  percentage  error  being  about  0.35,  while 
for  a  large  grease  spot  the  error  is  nearly  i  per  cent.;  the 
star  screen  is  made  by  cutting  a  star  out  of  the  centre  of  two 
sheets  of  stiff  white  paper  and  pasting  the  papers  from  which 
they  are  cut  together,  with  a  semi-translucent  paper  between 
them.  In  conclusion,  they  suggest  two  principles  for  photom- 
eters; in  one  a  cylinder  is  filled  with  carbon  monoxide  and 
chlorine,  which  upon  exposure  to  white  light  is  changed  into 
carbonyl  chloride,  during  which  process  the  volume  is  re- 
duced to  one-half;  a  manometer  gives  a  magnified  indication 
of  the  pressure,  the  heat  effects  being  compensated.  In  the 
second  method  two  selenium  screens  are  used,  the  object 
being  to  eliminate  any  variations  of  the  selenium;  they  are 
arranged  in  differential  circuit  with  a  differential  galvanom- 
eter, both  being. exposed  to  the  standard  in  succession,  the 
deflections  being  made  equal  by  adjustable  resistances;  when 
both  are  exposed  to  the  same  light  there  will  be  no  deflec- 
tion ;  two  lights  may  then  be  compared  by  moving  one  or  the 
other  until  no  deflection  is  obtained,  a  galvanometer  deflec- 
tion indicating  simply  a  difference  between  the  two  illumina- 
tions; this  requires  that  the  grids  remain  constant  only  for  a 
moment  at  a  time.  In  an  editorial  attention  is  called  to  the 
recent  researches  of  Abney  and  Festing,  showing  that  when 
two  surfaces  are  illuminated  to  an  equal  brightness  with  red 
and  green  light  respectively,  and  if  the  light  is  then  dimin- 
ished in  the  same  ratio,  the  two  surfaces  no  longer  have  the 
same  brightness  as  judged  by  the  eye. 

Photometry  of  Projectors. —  "L'Ind.  Elec,"  Feb.  25,  con- 
tains an  article  giving  in  detail  the  principal  parts  of  a  re- 
cent paper  by  Mr.  Fery,  abstracted  in  the  Digest  Jan.  20;  in 
it  he  shows  that  for  a  perfect  projector  the  illumination  re- 
mains constant  up  to  a  certain  distance,  after  which  the  law 


of  the  inverse  squares  applies;  a  diagram  of  the  intensities 
at  different  distances  is  given  (it  resembles  roughly  a  steam 
engine  indicator  diagram  for  a  cut-off  at  one-third  stroke); 
a  table  is  given  of  the  calculated  and  observed  results,  show- 
mg  an  approximate  agreement  (although  the  error  in  some 
cases  is  over  50  per  cent,  of  the  observed  value);  simple 
formulas  and  an  example  are  given,  no  account  being  taken 
of  reflection  and  absorption;  it  concludes  that  the  figures 
given  regarding  the  Chicago  searchlight  are  not  wrong;  it  is 
believed  that  all  confusion  could  have  been  avoided  if  strictly 
scientific  language  had  been  used.  In  "  La  Lum.  Elec,"  Feb. 
24,  Mr.  Fery  replies  to  a  recent  article  by  Mr.  Guilbert,  ab- 
stracted in  the  Digest.  Feb.  24,  correcting  some  statements 
made  therein;  he  states  that  the  cross-section  of  the  beam 
passes  through  a  minimum,  the  illumination  at  that  point 
passing  through  a  maximum;  this  maximum  point  is  at 
about  100  times  the  true  focal  distance  from  the  apparatus. 

Locating  Faults  in  Street  Mains. — In  the  Lond.  *Elec.," 
March  9,  Mr.  CoUis  illustrates  and  describes  a  simple  method 
in  which  a  bare  wire  is  laid  in  the  street  above  the  faulty 
main,  insulated  from  the  earth  and  connected  at  the  ends  to 
the  faulty  section ;  a  current  is  passed  through  the  main,  and 
therefore  a  shunt  current  will  pass  through  this  wire;  by 
grounding  one  end  of  a  galvanometer  and  moving  the  other 
end  over  this  wire,  the  fault  will  lie  below  the  point  at  which 
a  balance  is  obtained;  the  arrangement  is  an  ingenious  adap- 
tation of  the  Wheatstone  bridge  principle,  no  calculations  be- 
ing required. 

Liquid  Rheostat.  —  "La  Lum.  Elec./'  March  3,  describes 
and  illustrates  the  Hirschmann  rheostat,  consisting  of  a  liquid 
in  a  rubber  tube,  which  may  be  compressed  more  or  less  by 
means  of  a  screw. 

Humphrey  &'  Green's  Meter.  —  "La  Lum.  Elec,"  March 
3,  publishes  a  well  illustrated  description;  a  movable  and  a 
fixed  piece  of  iron  in  a  series  coil  measure  the  currents, 
which  are  registered  periodically  by  another  solenoid  oper- 
ated by  clockwork. 

Theory  of  Units. — The  paper  mentioned  in  the  Digest, 
March  17,  is  reprinted  in  "  La  Lum.  Elec,"  March  3. 

DYNAMOS   AND   MOTORS. 

A  New  Alternator. — An  alternator  of  novel  construction 
made  by  a  Swiss  firm  is  illustrated  in  the  Lond.  "  Elec," 
March  9.  The  field,  which  is  stationary,  is  made  of  a  cast 
steel  ring,  having  a  U-shaped  cross-section  containing  a 
single  coil;  between  the  two  annular  poles  revolves  a  cast 
steel  ring  (apparency  not  laminated),  having  a  number  of 
projections,  which  nearly  fill  the  space  between  the  polar  sur- 
faces, as  shown  in  the  adjoining  figure;  the  armature  coils 
are  fixed  on  the  stationary  part,  there  being  twice  as  many 
as  there  are  projections;  the  only  movable  parts  are  the  shaft 
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and  the  cast  steel  notched  ring;  a  very  high  peripheral  speed 
is  obtained  and  the  mechanical  strains  on  the  coils  are  ob- 
viated ;  it  is  said  to  suppress  completely  all  magnetic  leakage 
and  that  the  excitation  requires  about  one-sixth  of  the 
energy  that  other  alternators  do;  a  275-kilowatt  alternator 
absorbs  but  three-tenths  of  i  per  cent  and  the  variation  be- 
tween no  load  and  full  load  is  less  than  20  per  cent.;  the  in- 
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ternal  resistance  is  very  low,  owing  to  the  high  magnetic 
densities  used,  the  armature  self-induction  is  weak  and  the 
machines  are  very  easily  worked  in  parallel. 

Aliernalora  in  Parallel. — In  a  correspondence  to  the  Lond- 
"  Elec.  Eng.,'  March  9,  Mr.  Metzger  discusses  the  practica- 
bility as  distinguished  from  the  possibility  of  running  alter- 
nators in  parallel;  he  finds  that  the  system  of  having  many 
circuits  any  of  which  can  be  switched  on  to  any  machine  is 
much  more  reliable  than  coupling  alternators  in  parallel;  ne 
believes  that  the  engineers  in  charge  of  stations  in  which 
alternators  can  only  be  run  in  parallel  would  prefer  either  of 
theother  systems;  such  engineers  do.  not  design  their  own 
stations  and  the  designers  do  not  have  the  responsibility  of  a 
heavy  winter's  run. 

Starling  Shunl  Molors. — Mr.  Baumgardt  in  the  "  Elek. 
Zeit,"  March  i,  refers  to  a  previous  article  abstracted  in  the 
Digest  Jan.  6,  in  which  he  stated  that  in  order  to  make  the 
starting  resistance  as  small  and  cheap  as  possible,  the  start- 
ing current  should  be  taken  as  large  and  as  ccjnstant  as  pos- 
sible; he  states  that  if  the  starting  current  is  apprcjximately 
constant,  a  shunt  motor  will  start  with  a  nearly  constant 
acceleration:  he  discusses  at  some  length  all  the  factors  in- 
volved in  the  starting  o[  a  motor  and  in  conclusion  gives  a 
calculated  curve  for  the  relation  between  the  starting  time 
and  the  accelerated  speed. 

Theory  of  Non-Synchronous  Molors. — A  serial  of  a 
mathematical  nature  by  Mr.  Arnold  is  being  continued  in 
tin-  numbers  of  the  "Zeit.  fucr  Elek.";  it  appears  to  contain 
somewhat  more  than  his  recent  article  in  The  Electrical 
World  on  the  same  subject. 

Kkclric  Motors  in  Factories. — The  Lond.  "Elec.  Rev.," 
March  9,  describes  the  installation  of  motors  at  the  Henley 
telegraph  works,  giving  a  full-page  illustration  of  the  switch- 
board and  its  connections,  the  illustration  being  given  also 
in  the  Lond.  "  Elec.  Eng." 

A/iplicalion  o/ Motors. — In  Mr.  Richard's  well-iUustratcd 
.serial  in  "'  La  Lum.  Elec," March  3,  are  given  descriptions  of 
traveling  cranes,  elevators,  fans  and  other  devices. 

Patin  fn"  Levdvasseur  Dynamo. — An  illustrated  translation 
of  the  dcscriptit)n  of  this  machine,  mentioned  in  the  Digest 
March  17,  is  given  in  the  Lond.  "  Elec.  Eng.,"  March  9. 

ARC  AND  IN'CANDESCENT  LKIHTS. 
Illumination.  -Dr.  C'ohn's  article,  mentioned  in  tiie  Digest 
last  week,  is  abstracted  more  fully  in  "  La  Lum.  Elec," 
March  3;  besides  what  was  given  in  the  former  abstract,  the 
following  may  be  of  interest:  The  llrabowski  rellector  is 
described  for  ;in  ovcrheail  arc  lamp;  it  rcsenjbles  an  inverted 
dishpan  with  a  shghtly  concave  bottom;  the  upper  part  is  a 
simple  difTuser  painted  white,  while  the  sides,  which  are 
slightly  convex  inward,  are  made  of  wire,  coated  with  a 
white  substance;  a  small  concave  opal  glass  shade  is  placed 
below  the  lamp  and  a  glass  ring  with  a  prismatic  cross-sec- 
tion is  placed  around  the  lamp  just  below  the  level  of  the 
arc;  a  sectional  diagram,  which  is  not  very  clear,  is  given; 
the  disposition  of  the  parts  is  such  that  3<;  per  cent,  of  the 
light  is  reflected  directly  from  the  upper  part.  42  per  cent, 
passes  through  the  glass  prism  and  is  refracted  and  rellected 
from  the  white  wires,  and  the  i<)  per  cent,  falling  on  the  hemi- 
spherical globe  below  is  partially  transmitted  and  partially  re- 
llected on  t»»  the  upjKM-  rellector;  10  per  cent,  is  lost  in  the  glass 
prism.  Measurements  showed  that  in  a  lecture  hall  12  gas 
lamps  over  the  table  gave  17  metre  candles,  K)  incandescent 
lamps  at  50  volts  and  25  amperes  gave  18  metre  candles,  from 
a  mean  of  20  measurements  an  arc  lamp  with  this  reflector 
gave  yj  metre  candles  and  a  simple  arc  lamp  16  metre 
candles:  directly  below  a  bare  arc  lamp  he  found  17  metre 
candles,  while  with  this  reflector  it  was  X2  metre  candles.  Tn 
another  measurement  he  showed  that  there  was  practicallv 
no  loss  by  using  .t  reflector  (which  signifies  that  the  gain  of 


the  rays  usually  lost  is  equal  to  the  loss  in  the  reflection); 
the  reflector  costs  as  much  as  the  arc  lamp.  A  reflector  for 
side  arc  lamps  in  the  upper  corner  of  a  room  is  also  described, 
and  consists  of  two  reflectors  with  straight  sides  shaped  like 
the  frustum  of  a  cone  open  at  the  large  end;  the  large  one 
is  placed  in  back  of  the  lamp  and  has  a  diffusing  reflector, 
while  the  smaller  one  is  placed  in  front  of  the  lamp  and  acts 
both  as  a  partial  transmitter  and  a  partial  reflector;  tlie 
former  is  placed  eccentrically  with  the  lamp;  one-half  of  the 
light  is  reflected  once  and  the  other  half  is  partially  trans- 
mitted and  partially  reflected  twice;  the  whole  apparatus 
resembles  a  large  luminous  body  illuminated  nearly  equally; 
at  1.7  metres  from  the  lamp  he  found  1 1.6  metre  candles,  at 
4.1  metres  he  obtained  7.8  metre  candles,  and- at  10  metres 
I  3  metre  candles. 

An  Early  Incandescent  Lamp. — The  ''  Zeit.  fuer  Elek..' 
March  i,  reprints  an  article  by  Mr.  Jona  from  the  Italian,  in 
which  he  quotes  from  a  sort  of  patent  granted  to  Brusotti 
I'erdinando  di  Rosasco,  dated  Xov.  30,  1877;  it  describes  a 
lamp  in  which  a  refractory  material  is  heated  to  white  heal 
by  being  in  contact  with  a  conductor;  he  speaks  c»f  the  con- 
ductor having  a  small  cross-section  and  great  length;  for  the 
conductors  he  suggests  metals  and  for  the  refractor)-  material 
calcium,  magnesium,  etc.;  he  recommends  enclosing  it  in  a 
glass  bulb  from  which  the  air  has  been  exhausted  as  much 
as  possible;  he  recommends  running  the  lamps  in  parallel: 
one  of  his  lamps  is  still  preserved  by  a  society  in  Milan. 

Latnp /or  Lantern. — The  Borland  arc  lamp  is  illustrated 
in  the  Lond.  "  Elec,"  March  9;  it  consists  of  two  inclined 
carbons  at  the  end  of  two  levers,  which  are  moved  by  two 
solenoids  at  the  other  ends  of  the  levers;  the  cost  is  said  to  be 
considerably  less  than  that  of  the  usual  limelight 

El  ECTRIC    RAILWAYS. 

Heilmann  Locomotive.  — "  L'Elec. ,  "  March  3.  i^'^ives  a  dia- 
gram of  the  connection,  which,  besides  what  has  already  been 
stated  in  these  colunms,  shows  that  the  exciter  current  can  be 
passed  through  the  armature  of  the  main  generator,  making  it 
a  motor,  in  case  the  steam  engine  stops  at  its  dead  point;  there 
is  no  resistance  between  the  generator  and  the  motors;  it  ap- 
pears that  it  takes  four  men  to  run  the  locomotive;  the  steam 
admission  is  constant,  the  variable  quantities  being  governed 
by  the  speed  of  the  machine;  there  is  a  hand  governor. 
Diagrams  are  given  of  the  profile  and  the  speeds,  whidi 
latter  are  also  given  in  two  full-page  tables.  In  the  data 
about  the  train  it  is  stated  that  the  locomotive  is  supposed  to 
start  and  draw  on  a  level  45c  tons  and  over  a  cur\e  of  125 
metres  radius;  the  maxinmm  horse  power  of  the  engine  is 
800;  the  weight  of  the  locomotive  is  1 13  tons  and  the  weight 
of  the  train  70  tons,  making  the  weight  of  the  train  two- 
lifths  of  the  total ;  at  a  speed  of  45  kilometres  per  hour,  the 
drawl)ar  pull  was  1,980  pounds  and  the  horse  power  150. 

In  an  editorial  in  the  Lond.  "  Elec.  Rev.,"  .March  9,  the 
system  is  again  discussed  unfavorably;  it  is  claimed  that  there 
is  absolutely  no  value  in  the  contention  that  such  a  portable 
engine  will  prove  more  economical  than  an  ordinary  loco- 
motive, which  can  be  compounded  as  well  as  the  Heilmann 
engines;  it  is  claimed  that  the  principal  ]>oint  is  whether  it 
can  be  shown  that  with  an  electrical  efliiciency  of  70  per  cent, 
any  engine  c^n  be  designed  for  a  traveling  platform  which 
will  be  as  economical  in  fuel  as  a  locomotive  burning  about 
17  pounds  of  coal  per  mile;  it  is  claimctl  that  the  steam  loc(»- 
motive  is  an  economical  running  engine,  and  it  is  feared 
that  the  present  attempt  will  tend  to  bring  the  advocates  of 
electrical  traction  into  contempt. 

Li'Yr pool  Railway.  —  In  the  ciiscussion  of  the  two  rccen' 
papers  mentioned  in  the  Digest  last  week,  reprinted  in  ab- 
stract in  "  Ind.  and  Iron,"  March  9.  Mr.  Grcathcad  called  at- 
tention to  the  fact  that  the  weight  of  the  motor  was  only  20 
per  cent,  of  that  of  the  train,  while  the  steam  locomotive  of 
the   London   underground    railway   was  40  per   cent;  the 
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tractive  effort  of  the  latter  per  ton  of  train  was  yi  pounds, 
as  against  120  pounds  of  the  former;  the  adhesion  was  115 
pounds  of  the  electric  motor,  as  against  61  pounds  of  the 
steam  locomotive  per  t(jn  of  train;  the  pull  was  738  pounds  at 
Liverpool,  367  pounds  on  the  City  and  South  London  line, 
and  234  pounds  on  the  underground  steam  railway  per  ton 
of  train,  all  of  which  are  greatly  in  favor  of  having  motor 
cars  as  against  motor  engines.  The  Liverpool  overhead 
railway  cost  about  $450,000  per  mile  (presumably  for  the 
n^ad  alone). 

Electric  Vehicles. — An  illustration  of  the  C'lubbe  electric 
onmibuses,  mentioned  in  the  Digest  last  week,  is  given  in 
"  Ind.  and  Iron,"  March  9;  it  shows  an  ordinary  parcel 
wagon  with  the  batteries  on  a  suspended  train  below  the  rear 
wheel  axle  and  switches  near  the  driver's  seat. 

CENTRAL  STATIONS,  PLANTS,  SYSTEMS  AND  APPLIANCES. 
Parallel  Working  nf  Long  Lines. — The  Lond.  "Elec. 
Eng.,"  March  9,  reprints  in  full  an  Institution  paper  by  Mr. 
Mordey.  The  first  portion  is  devoted  to  a  reply  to  a  recent 
statement  by  Prof.  Forbes  in  his  Niagara  Falls  paper,  re- 
garding the  Mordey  alternators;  this  is  reprinted  in  full  in 
another  column.  Regarding  the  "  hunting  "  or  regular  pul- 
sation of  the  current,  he  states  that  while  it  may  have  been 
caused  by  self-induction,  he  thinks  the  cause  must  be  looked 
for  elsewhere,  as  the  effect  of  self-induction  in  his  experi- 
ments would  have  been  inconsiderable;  he  thinks  the  true  ex- 
planation lies  in  the  character  of  the  resistance  and  in  the 
governors  of  the  engines;  the  change  in  the  resistance  of  the 
filaments  of  incandescent  lamps  accounts  largely  for  the  pul- 
sation ;  an  indicator  diagram  supports  the  view  that  the  gov- 
ernors of  the  engine  must  also  be  considered;  such  a  dia- 
gram is  given  and  consists  of  a  very  heavy  black  line  for  the 
descending  curve,  showing  that  the  steam  varied  widely  dur-' 
ing  the  taking  of  the  card.  He  described  some  tests  made 
three  years  ago  with  a  25-kw.  alternator  used  as  a  motor, 
which  tests  prove  his  assumptions  in  his  reply  to  Prof.  Forbes 
to  be  justified;  other  tests  are  described  with  a  50-kw.  alter- 
nator as  a  motor,  the  object  .of  which  was  to  ascertain  the 
effect  of  inserting  resistance  between  two  alternators,  in  one 
of  which  the  motor  ran  without  a  load ;  the  results  are  given 
in  a  table  showing  that  as  the  resistance  increased  the  cur- 
rent became  unsteady,  but  there  was  no  hunting;  the  results 
support  the  explanation  as  given,  showing  that  a  resistance 
of  about  thirty  times  a  reasonable  working  amount  had  to  be 
inserted  before  synchronism  was  interfered  with;  if  the  ex- 
citation of  the  motor  had  been  raised  above  that  required  for 
the  minimum  armature  current,  it  would  be  found  that  it 
would  go  out  of  step  with  a  smaller  external  resistance  than 
before.  Other  tests  are  described  with  a  25-kw.  alternator 
used  as  a  motor,  which  was  loaded  with  a  constant  load,  re- 
sistance being  placed  in  the  circuit  between  the  alternators; 
even  with  a  very  large  resistance  steady  running  was  ob- 
tained if  there  is  sufificient  difference  between  the  volts  of  the 
generator  and  the  motor;  when  the  motor  was  loaded  the 
steadiness  improved  with  the  addition  of  the  line  resistance ; 
the  idle  current  was  very  small ;  the  relative  lowering  of  the 
E.  M,  F.  of  a  synchronous  motor,  he  says,  is  a  necessity  in 
order  to  obtain  good  results  in  power  transmission  for  long 
distances;  the  excitation  of  the  motor  must  be  lowered  in 
such  a  case  to  give  the  right  E.  M.  F.  He  describes  some 
tests  of  two  lOG-kvv.  alternators  to  find  whether  they  could 
be  paralleled  with  a  considerable  resistance  between  them 
and  their  load ;  with  a  half  load,  a  voltmeter  across  the  load 
kept  perfectly  steady;  with  full  load  and  8  ohms  in  the  cir- 
cuit, there  was  a  very  noticeable  but  not  violent  pulsation  in 
the  synchronizing  lamp,  but  at  the  load  the  pulsation  was 
very  slight;  in  another  test  the  two  machines  were  run  in  par- 
allel with  a  load  close  to  one  of  them,  but  separated  from  the 
other  by  16  ohms,  corresponding  to  a  line  loss  of  about  40 


per  cent.;  there  was  a  pulsation,  but  they  showed  no  inclina- 
tion to  get  out  of  step.  In  conclusion  he  gives  son.e  inter- 
esting analogies  of  alternators  in  parallel  by  comparing  them 
with  two  steam  engines  which  drive  a  common  shaft  by  spur 
gearing,  the  teeth  representing  the  successive  waves  of  cur- 
rent; after  referring  to  the  operation  of  coupling  when  in 
step,  he  carries  the  analogy  to  the  synchronizing  abilities  of 
various  alternators,  comparing  alternators  with  unyielding 
fields  to  teeth  with  great  stiffness  and  small  armature  reaction, 
while  those  with  yielding  fields  to  teeth  of  yieUling  elastic  ma- 
terial, such  as  soft  rubber;  in  conclusion  he  shows  how  un- 
necessary it  ought  to  be  to  reduce  the  number  of  magnetic 
teeth  or  periods  in  order  to  get  satisfactory  and  smooth  driv- 
ing, either  singly  or  in  parallel,  saying  that  it  was  only  in 
cases  where  the  electrical  spur  wheels  are  so  designed  that 
the  teeth  cannot  get  in  that  a  small  number  of  periods  can 
be  of  any  service.  The  discussion  is  given  briefly,  but  was 
apparently  not  revised,  and  will  therefore  not  be  abstracted 
until  the  revised  report  is  published. 

Fusible  Cul-Ouls. — In  the  first  part  of  an  article  by  Mr.  An- 
ney  in  "  LTnd.  Elec.,''  Feb.  25,  on  the  present  conditions  of 
electric  wiring  of  houses,  he  proposes  to  criticise  the  ap- 
paratus used,  in  which  he  says  very  little  progress  has  been 
n.iade  (presumably  referring  to  French  apparatus).  The 
present  section  is  on  fusible  cut-outs ;  after  examining  a  num- 
ber of  the  commercial  forms,  he  states  that  they  do  not  fulfill 
the  requirements;  he  discusses  the  effect  of  the  length  of  the 
fusible  wire  on  the  fusing  current,  for  which  he  gives  some 
experimental  data;  no  rule  seems  to  have  been  followed  re- 
garding the  lengths  nor  the  maximum  voltage  at  the  ter- 
minals; fuses  should  be  constructed  for  a  different  length  for 
each  current;  he  proposes  to  use  one  length  for  i  to  15  am- 
peres and  another  for  15  to  3c;  the  lengths  of  those  ex- 
amined were  insufficient  even  for  100  volts,  none  of  them 
being  able  to  stand  a  short  circuit  without  causing  a  persist- 
mg  arc,  the  force  of  which  was  sufficient  to  explode  the  case ; 
he  discusses  the  effect  of  the  terminal  plates,  claiming  that 
to  fasten  the  wire  under  a  screw  is  very  bad  practice;  round 
wires  of  more  than  about  120  mils  in  diameter  should  not  be 
used;  only  bands  should  be  used  for  high  currents;  to  pro- 
portion wires  for  a  constant  amperage  per  square  mil  is 
wrong;  for  bands  of  a  constant  thickness,  however,  it  is  cor- 
rect to  increase  the  width  in  proportion  to  the  current,  which 
he  proves  by  an  experimental  investigation;  it  should  not 
be  possible  to  place  a  large  fuse  in  a  holder  for  a  small  one ; 
an  important  improvement  is  to  arrange  the  fuses  so  that 
no  metallic  tools  are  required  for  their  insertion:  another 
improvement  in  three-wire  systems  is  to  have  an  insulating 
partition  to  prevent  inserting  the  fuse  between  the  Avrong 
terminals;  metallic  covers  should  never  be  used. 

Balancing  a  TJiree-  Wire  Station  ivith  One  Machine. — In  the 
Lond.  "  Elec.  Rev.,"  March  9,  ]\Ir.  Gibson  replies  to  the  criti- 
cism of  Mr.  Thursfieki,  \\:hich  he  claims  is  incorrect,  as  any 
current  in  the  balancing  wire  could  easily  be  dealt  with  in 
that  battery  by  moving  the  discharge  switches,  only  half  the 
1)alancing  current  being  required  to  be  passed  through  the 
cells;  the  E.  JNI.  F.,  he  claims,  can  be  kept  exactly  equal,  or.  if 
necessary,  slightly  higher  on  the  proper  side. 

Automatic  Interrupter. — The  Leconte  interrupter  is  illu  s 
trated  in  "La  Lum.  Elec,"  March  3;  the  contact  is  made  by 
mercury  in  a  retaining  vessel,  the  bottom  of  which  is  held  on 
bv  springs;  a  solenoid  operated  by  a  battery  and  a  clock 
opens  the  bottom  at  a  predetermined  time  allowing  the  mer- 
curv  to  run  out  and  open  the  circuit. 

Policy  of  Electric  Supply  Companies. — An  editorial  in 
'•  Ind.  and  Iron."  March  9.  calls  attention  to  the  importance 
(^f  filling  out  the  load  diagram,  but  gives  nothing  new;  it  ad- 
vocates special  rates  for  work  of  such  a  nature  as  to  preclude 
*^he  possibility  of  any  clashing  with  existing  full  load  periods ; 


uo 


IMh:      KJ.KC  I  KIC^I.      WORLD, 


Vol..  XXI II.       -\o.  13. 


it  believes  that  companies  are  not  devoting  as  much  atten- 
tion to  this  as  they  ought  to. 

Train  Lighting. ~.\  translation  of  the  article  by  Mr. 
Grawinkel  on  the  lighting  of  the  German  postal  cars  is  given 
in  abstract  in  the  Lond.  "  F'llec.  Eng.,'"  March  9,  with  an  illus- 
tration of  tlic  switchboard. 

Rules  and  Rugulalions. — The  rules  adopted  in  the  city  of 
Kouen  are  given  in  "  L'Elec,"  March  3,  and  in  abstract  in 
the  Lond.  "  Elec.  Eng.,"  March  9. 

Traveling  Crane. — The  Lond.  '  Klec.  Eng.,'  March  y, 
publishes  a  working  drawing  of  a  lo-cwt.  crane  constructed 
in  1'"  ranee. 

Electricity  on  the  Stage. — Lond.  "Lightning,"  March  8, 
begins  an  illustrated  article  by  Mr.  Xiblett  on  *  Electricity  in 
Stageland." 

WIRKS,  WIRING  AND  CONDUITS. 
Weight  0/  Copper  in  Lines. ~-h\  i\\Q  "Kick.  Kund.,'"  No. 
1 1 ,  Prof.  Krcbs  discusses  mathematically  the  relation  of  the 
weight  of  copper  to  the  energy  transmitted  with  continuous, 
and  with  one,  two  or  three  phase  alternating  currents,  on  the 
basis  that  in  all  of  them  there  shall  be  the  same  amount  of 
heating;  the  results  are  n(jt  given  conveniently  for  abstract- 
ing; comparing  one  of  them  with  that  of  Mr.  Weaver  in  his 
article  recently  published  in  these  columns,  he  obtains  5.83 
for  two-phase  currents,  for  which  Mr.  Weaver,  on  the  basis 
of  e(|ual  losses,  obtained  6. 

Ferranli  Cables. — "  La  Lum.  Elec,"  March  3,  publishes 
some  good  illustrations;  eai-h  wire  is  contained  in  a  tube  oi^ 
an  insulating  material  made  of  a  longitudinal  piece,  which  is 
wrapped  .spirally  with  aiKJther,  leaving  considerable  air  space 
between  the  wire  and  the  tube,  so  that  the  wires  may  lie 
loosely  therein;  these  tubes  are  then  bunched  together,  being 
compressed  into  suitable  sliapes  to  make  a  cable  of  circular 
cross-section. 

TELICGRAl'HY.   TKI.KPHONY   AND  SIGNALS. 

Telegraph  Cable  in  the  .St.  (iothard  Tunnel. — The  Lond. 
"  Elec,"  Feb.  23,  describes  the  cable  and  the  laying  of  it, 
which  was  adtled  a  few  months  ago  to  those  already  in  the 
tunnel;  a  cross-section  of  the  cable  is  given;  the  conditions 
were  imusually  severe,  the  chief  among  them  being  the 
chemical  intluences,  the  unconmionly  high  temperature  in 
the  tunnel,  and  the  danger  of  mechanical  injury.  The  cable- 
was  made  by  I'elten  &  Guilleaume  and  consists  of  7  cables 
each  of  7  strands,  taped  and  tarred  and  enclosed  in  a  double 
lead  covering,  which  is  again  ser\ed  with  insulating  material. 
over  which  are  25  peculiarly  shaped  wires,  which  interlock 
and  form  an  extremely  close  and  firm  sheathing,  which, 
though  strong  mechanically,  is  nevertheless  flexible;  this  is 
covered  with  asphallum,  the  outside  diameter  being  2 
inches;  the  chief  difticulty  in  the  laying  was  in  the  making  of 
the  joints,  owing  to  the  moist  state  (<f  the  atmosphere  in  the 
tunnel. 

Multiplv  Sxvttchboiirds  for  Tele  phony. --\\\\:  Lond.  "Elec. 
Eng.."  .March  (),  calls  attcntifin  to  a  recently  published  pamph- 
let in  German  by  Mr.  Sack,  the  late  director  of  the  Cicrman 
telephone  service,  in  which  the  three  systems.  Scribner.  Kel 
logg  I'v  Mix.  and  Gcnest,  are  compared,  the  latter  being  con 
sidercd  the  best;  the  illustrations  are  said  to  be  sufficientlv 
clear  for  tho.se  who  cannot  read  the  German  language. 

Duplex  Telegraphy. — An  illustrated  report  nt  the  legal 
proceedings  of  Muirhcad  vs.  the  Connnercial  Cable  Com- 
pany is  given  in  the  Lond.  "Elec,"  March  9:  also  a  brief 
editorial  discussion;  the  report  is  published  in  the  I^nd. 
"  Elec  Rev." 

KI.RCTR(%CHKMISTRV. 

Electrolysis  0/  .ilkalinr  Sa/ta. — The  Lond.  "  Elec.  Rev.,' 
March  q,  discusses  the  electrolysis  of  the  mixed  electrolyte, 
stating  that  secondary  actions  of  great  impoitance  and  some 
t|uite  unexpected  ones  are  often  observed  in  mixtures  imder 


various  voltages.  In  a  note  in  the  same  issue  on  the  elec- 
trolysis of  alkali  salts,  it  states  tnat  when  secondar>-  reaction- 
take  place  preventing  the  continuous  accumulation  of  these 
products  of  electrolysis,  the  E.  M.  F.  required  is  determined 
almost  solely  b\  these  secondary  reactions,  and  if  the  result 
of  the  latter  is  the  same  as  with  alkali  salts,  the  E.  M.  F.  re- 
quired for  decomposition  will  practically  be  the  same  also, 
which  has  been  shown  by  recent  e.xperiments,  which,  if  con- 
firmed, will  obviate  the  necessity  of  assuming  the  primary 
decomposition  of  the  water. 

'TheryC'Oblasscr  Accumulator. — The  Lond.  'Elec  Rev.," 
March  9,  discusses  unfavorably  the  recent  favorable  report  of 
Dr.  Fleming  on  this  battery  (see  reference  in  the  Digest 
Feb.  10;  a  perforated  envelope  of  celluloid  encloses  the 
platesj;  the  rep<jrt  is  given,  in  which  it  is  shown  that  7.14 
and  6.44  ampere  hours  per  pound  of  plates  was  obtained 
when  the  discharge  was  2CO  and  180  ampere  hours  respec- 
tively. The  criticism  claims  that  the  tests  are  too  few  and 
too  short  to  allow  of  any  conclusion  being  drawn,  tlie  ques- 
tion <)f  durability  l)eing  the  most  important  one;  that  the 
battery  has  a  greater  capacity  than  others  is  claimed  to  be 
incorrect;  it  is  not  believed  that  this  battery  is  an  advance 
over  some  existing  and  well  established  types;  electricians 
and  users  have  agreed  for  some  time  that  the  best  t}pe  of 
battery  in  existence  is  based  on  the  Plante  process,  and  that 
the  use  of  paste,  whether  com.pressed  or  not,  must  be  con- 
sidered as  a  retrograde  step. 

Rubber. — According  to  "La  Lum.  Elec."  Feb.  24.  it  has 
been  discovered  that  cells  containing  caoutchouc  are  con- 
tained in  plants  in  which  it  has  not  before  been  found; 
among  them  are  the  W'inuneria,  Salacia  and  Plagiopteron ; 
large  (juantities  of  rubber  trees  have  also  recently  been  dis- 
covered in  Madagascar. 

Electricity  0/ the  Skin.-— \ccord\v\g  to  the  "  Elek.  Echo," 
b'eb.  24,  Prof.  YarclianofT  has  shown  that  any  irritation  of 
the  skin  generates  quite  a  perceptible  current;  the  opening 
and  closing  of  the  eyelid  also  generates  a  noticeable  current. 
5  Thermo-Hydrometer for  Accumulators. — The  Lond.  "Elec. 
kev.,"  I'eb.  23,  mentions  an  instrument  recently  brought  out 
by  a  London  firm  which  consists  of  a  combination  of  a 
thermonieter  with  a  hydrometer  and  intended  to  overcome 
the  objection  to  the  use  of  the  latter  alone,  as  it  gives  no 
accurate  values  of  the  strengths  of  solutions  unless  the  tem- 
peratures are  also  determined.  It  mentions  the  rules  which 
.Mr.  IVeece  has  adofited  in  measuring  the  cells  in  his  private 
installation,  in  which  he  uses  a  hydrometer  in  each  cell  and 
states  that  it  is  possible  and  easy  to  indicate  with  absolute 
accuracy  to  i  ampere  hour  (apparently  of  a  330  ampere 
hour  cell)  the  quantity  of  charge  which  has  been  taken  out 
of  a  cell  and  the  quantity  which  remains  in  it. 

Electric  (iahanisiug.  —  "  Ind.  an<l  Iron."  ^L^rch  2.  contains 
a  plan  and  elevation  of  a  plant  on  the  Cowper-Colcs  system; 
the  diagrams  sitnply  show  the  four  tanks  with  a  revolving 
crane  placed  in  the  centre  between  them.  In  hot  galvaniz- 
ing the  thickness  of  the  zinc  can  be  varied  only  within  very 
narrow  limits,  while  in  the  cold  process  it  can  be  varied  from 
a  few  grains  per  square  foot  to  i  1-2  ounces;  another  advan- 
tage is  that  the  surface  is  much  smoother,  rendering  iron 
plates  more  suitable  for  the  hulls  of  fast  vessels.  A  table  is 
given  for  the  various  deposits,  from  which  it  appears  that  for 
the  extremes  of  1-2  ounce  and  2  ounces  of  zinc  per  square 
foot,  the  thickness  is  0.861  and  3.444  mils  and  the  time  of 
iuMuersion  5  and  20  minutes  respectively. 

Tmprovements  in  Ltclanche  Cells.  —  Mr.  Wolflf  in  the  "  Elek. 
Zeit.,"  March  1.  describes  an  improved  form,  in  which  the 
carbon  electrode  is  made  of  a  porous  carbon  cell,  in  which 
the  inner  filling  may  be  replaced:  it  is  much  wider  at  the 
bottom,  making  a  sort  of  shelf  half-way  up.  on  which  is  a 
porcelain  ring  supporting  the  zinc,  which  is  made  in  the 
form  of  a  cylinder  of  sheet  metal.     For  the  solution  he  gives 
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the  formula  84  grains  salamnioniac,  24  grains  kitchen  salt 
and  42  grams  of  a  50  per  cent,  solution  of  zinc  chloride,  the 
latter  being  made  by  dissolving  an  excess  of  zinc  in  hydro- 
chloric acid  and  diluting  the  resulting  solution  until  it  has  a 
specific  gravity  of  1,52,  representing  a  50  per  cent,  solution; 
the  object  of  this  is  to  prevent  the  crystals  from  adhering  to 
the  zinc;  the  object  of  the  kitchen  salt  is  to  prevent  creeping 
salts  from  forming;  in  place  of  the  zinc  chloride  a  little 
hydrochloric  acid  may  be  added  to  the  cell  when  it  is  first  set 
up. 

Purification  0/  Sewage. — The  tests  at  Worthing  are  de- 
scribed in  "  Ind.  and  Iron,"  March  2;  the  unfavorable  report 
recently  published  is  not  confirmed  by  these  experiments, 
which  bear  out  the  favorable  view;  the  apparatus  consists  of 
revolving  zinc  discs  as  negative  electrodes  and  rods  of  brass 
wrapped  with  platinum  gauze  as  the  positive  terminals;  3aj 
amperes  at  6  volts  are  used;  the  circulation  continues  until 
there  is  0.5  grain  of  free  chlorine  per  litre;  galvanized  iron 
is  employed  for  tanks  and  pipes,  in  which  a  coating  soon 
forms  which  protects  the  metal;  great  uncertainty  seems  to 
exist  in  regard  to  the  cost  of  connecting  the  dwelling  houses 
with  the  supply  pipes.  According  to  an  abstract  in  the  Lond. 
"  Elec.  Eng.,"  March  2,  Mr.  Hermite  said  that  the  solution 
could  be  brought  to  the  houses  for  25  cents  per  head  per 
annum,  allowing  9  gallons  per  head  (per  day?),  sufficing  not 
only  for  flushing  purposes  but  also  for  washing  floors. 

Galva  no  plastic  Bath. — The  Thofehrn  bath  is  illustrated 
in  "La  Lum.  Elec,"  March  3:  the  li(|uid  is  kept  in  circula- 
tion by  a  pump  and  an  elevated  tank. 

MISCELLANEOUS. 

Electricity  in  Plants.  —  "La  Luni.  Llec,"  March  3,  calls 
attention  to  the  fact  that  in  all  fruits  an  electric  current  can 
be  noticed  between  the  eye  and  the  stem,  also  between  other 
parts  of  plants,  and  it  suggests  that  besides  using  the  electric 
light  in  plant  culture  it  might  be  possible  to  decompose  the 
chemical  products  in  the  soil  by  an  electric  current,  thereby 
producing  fruits  and  flowers  of  greatly  increased  size. 

Reproduction  0/  Diamonds. — In  an  Academy  paper  by 
Mr.  Moissan,  reprinted  in  "  L'Elec,"  March  3,  he  reports 
that  he  obtained  better  results  by  utilizing  bismuth  instead  of 
iron  and  immersing  it  in  liquid  lead,  but  even  then  the  crystals 
were  very  small;  some  of  the  diamonds  were  striated  like 
some  natural  diamonds. 

Lightning.  —  In  the  "Zeit.  fuer  Elek. , "  March  1,  Mr.  Lar- 
den  describes  a  peculiar  freak  of  lightning  during  an  ascen- 
sion of  the  Matterhorn,  a  prominent  mountain  of  the  Alps. 

Aluminiutn. — According  to  "La  Lum.  Elec,"  March  3, 
the  Neuhausen  factory  has  reduced  the  price  to  5  francs  per 
kilogram  (equal  to  44  cents  per  pound),  which,  it  is  said, 
brings  the  price  down  to  that  of  an  equal  volume  of  the  usual 
metals. 


An  Electric  Brake. 


The  electric  brake  we  illustrate,  the  invention  of  E.  B. 
Skinner,  Ogden,  Utah,  is  intended  by  its  inventor  for  gen- 
eral railroad  and  street  railwa}-  work.  Special  features 
claimed  for  it  are  that  an  arrangement  is  provided  whereby 
the  brake  shoes  are  held  pressed  against  the  wheels  after 
the  brake  is  set,  thereby  dispensing  with  the  continuous  ap- 
plication of  the  electric  current;  for  street  railway  work 
where  the  trolley  system  is  used  the  hand  brake  can  be 
promptly  applied  in  case  the  current  from  the  trolley  should 
fail  from  any  cause,  both  the  electric  and  hand  brakes  being 
adapted  to  operate  the  same  set  of  shoes. 

Referring  to  the  figure,  the  brake  is  shown  released.  To 
set  the  brake,  a  current  through  the  solenoid  0  raises  the 
lever  L.  releasing  the  pressure  of  the  shoe  .S" :    a  current  in 


the  solenoid  MD  then  draws  in  the  plunger  and  brake  arm  A, 
when  the  current  is  discontinued  and  the  brake  held  by  the 
pressure  of  the  shoe  S  through  the  lever  arm  L  by  means 
of  the  spring  R.  ,  To  release  the  brake  a  current  is  sent 
through  the  solenoid  0,  which  through  the  lever  L  releases 


ELECTRIC   BRAKE. 


the  shoe  S,  and  the  brake  plunger  is  forced  out  by  the 
spring  D.  G  is  an  air  valve.  A  special  switch  is  used  to 
govern  these  various  operations.  • 


A  New  Electric   Fan. 


A  new  electric  fan,  manufactured  by  the  Dayton  Fan  and 
Motor  Company,  Dayton,  Ohio,  has  a  powerful  field,  and  at 
the  same  time  is  so  well  proportioned  and  peculiarly  ar- 
ranged as  to  be  very  compact  and  unobtrusive.  The  small 
field  coils  are  made  possible  by  almost  completely  enclosing 


IMPROVED   ELECTRIC   FAN. 

the  armature  in  the  pole  pieces,  thus  utilizing  every  possible 
square  inch  of  air  gap  and  reducing  the  magnetic  re- 
luctance to  a  very  small  amount.  The  pole  pieces  which 
thus  enclose  the  armature  serve  another  important  purpose 
in  forming  a  shell  which  completely  covers  the  motor  and 
which — finished  in  black  enamel  or  cream  and  gold  line — 
makes  the  motor  of  highly  artistic  and  ornamental  appear- 
ance. The  stationary  shaft  is  kept  bathed  in  oil  irom  the 
chamber,  as  shown  in  the  cut.  The  results  of  this  excellent 
designing  wfll  be  shown  in  the  following  figures: 
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These  fans  are  built  regularly  in  windings  to  suit  no  or 
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220  v(jlts  direct,  or  6  i  -2 — <>  i  -2  amperes  arc,  and  of  250  volts, 
two  to  be  used  in  series  on  a  500-volt  circuit.  A  500-volt 
fan  which  has  been  running  in  a  street  railway  500volt 
power  house  for  six  months,  only  stopping  when  the  plant 
was  shut  down,  anfl  in  which  the  pressure  varied  from  450 
to  650  volts,  showed  no  traces  (A  wear  except  for  1-4-inch 
of  carbon  dust  and  soot,  and  was  as  good  as  when  started.  The 
manufacturers  state  that  they  will  not  i)Ut  their  500-volt  fan 
regularly  on  the  market  until  after  a  scas«jn's  exi)ericnce  with 
hglitning  stfjrms  in  various  parts  of  the  c<nmtry  to  demon- 
strate the  capacity  of  its  necessarily  delicate  wires,  should 
the  lines  be  struck. 


cept  when  otherwise  requested,  when  any  desired  decoration 
can  be  procured.  Fig.  3  represents  a  switch,  which  has  been 
specially  designed  for  breaking  500-volt  currents,  and  is 
therefore  peculiarly  adapted  f(»r  railway  and  power  circuits. 
It  is  extremely  small,  being  (jnly  2  1-4  inches  in  diameter, 
and  the  same  mechanism  is  used  as  in  the  double  pole  switch, 
but  by  a  different  arrangement  of  the  screw  working  device, 
a  break  of  I  1-4  inches  is  obtained,  or  more  than  one-ihirJ 
on  each  side,  a  result  which  has  not  previously  been  attained. 
This  is  a  particularly  desirable  switch  for  railway  work,  be- 
ing neat,  and  suitable  for  car  work. 


New  Quick    Break  Switches. 


The  Burnley  Cartridge   Battery. 


\\\-  illustrate  several  forms  of  the  Tiibbs  switch,  manu- 
factured by  the  Perkins  l^lectric  and  .Manufacturing  Com- 
pany, Hartford,  Conn.,  which  is  based  upon  an  interesting 


The  battery  we  illu>trate.  manufactured  by  the  Miamisburg 
I^lectric  Company.  Miamisburg.  ( )hio,  is  a  modified  form  of 
Leclanche  cell,  having  the  c(jntaining  jar  and  zinc  rod,  with  a 
special  form  of  porous  cup.     The  porous  cup  or  cartridge  is 


I  KiS.    I,    2    AND   3 QUICK    BREAK     SWITCHES. 


principle.  Referring  to  l-ig.  1  the  .«>lem  ul  the  handle  has  a 
screw  thread  and  is  connected  by  a  spiral  spring  to  the  in- 
sulating bhtck,  in  the  centre  of  which  a  mU  fits  loosel}. 
When  the  handle  is  turne(|  the  si)ring  is  put  in  tension  and 
at  the  same  time  the  nut  is  raised  until  it  clears  its  lock  in 
the  base,  when  the  insulating  block  revolves  with  great  ra 
pidity  for  a  (piarter  turn;  the  luU  then  drops  in  its  seat,  where 
it  is  firmly  held  until  the  .switch  is  again  oi)erated.  The  parts 
revolve  in  one  direction  only.  The  instilating  bhick  is  fitted 
with  two  compact  pins,  passing  entirely  through  the  insula- 
tion and  these  are  lilted  loosely  in  their  positions,  so  as  to 
allow  of  automatic  adjustment  between  the  ui)per  and  lower 
spring  copper  bnishes.  When  in  contact  the  insulating 
block  is  free  to  move  slightly  in  any  direction,  and  camioi 
possibly  bind  the  contact  pin>.  .Ml  the  parts  are  >troiig  and 
not  liable  to  give  out,  but  to  protect  against  any  trouble,  they 
are  made  absolutely  interchangeable.  an<l  can  b«'  replaced  in 
a  moment  should  any  breakage  occur. 

I'ig.  2  represents  the  (iibbs  Hush  .switch  for  residence  and 
office  in.stallatioiis.  which  can  be  made  to  be  <»perated  only 
by  keys,  so  that  no  one  except  duly  authorized  persons  can 
have  access  to  them.  These  latter  are  fitted  with  a  spring 
lock,  which  fastens  the  Hush  plate  to  the  cast  iron  box  so 
that  no  t»ne  unprovided  with  a  specially  designed  kev  can 
ren)ovc  the  plate  to  operate  the  switch,  a  provisi<»n  peculiarlv 
acceptable  in  in.>;anc  asylums  and  «nher  institutions.  .\n- 
othcr  form  of  the  (nbbs  switch,  the  outside  of  which  is  made 
entirely  of  porcelaiti.  is  designe<l  for  specially  fine  or  orna- 
mental work,  and  in  which  the  cover  screws  to  the  base.  The 
w.M-king  parts  are  the  same  as  in  the  ojher  types  of  Gibbs 
switches,  and  plain  white  porcelain  is  Jisually  furnished  ex- 


matle  oi  >pecially  prepareil  jiaperboard.  with  sufficient  rig- 
idity to  withstand  the  necessary  compressi.Mi.  The  top  of  the 
cartridge  is  specially  paraffined  to  resist  the  action  of  creep- 
ing salts.  Hy  this  construction  choking  by  the  deposi- 
tion of  reduced  salts  within  the  pores  of  the  cartridge,  as  is 
often  the  case  with  earthen  cups,  is  avoided.  The  reduced 
salts  as  formed  a<lhere  to  the  extremely  fine  .shreds  always 
|)resent  on  pai)er.  and  having  a  flimsy  support  soon  drop 
b\    their  increased  weight   to  the  bottom  of  the  jar.     Ex- 

ten«letl  |)ractical  experieiice  has  pn)ved 
that  the  i)a]>er  c«»mi)osing  the  cartridge 
will  not  slough  off.  but  remains  as  firm  in 
texture  after  two  years'  use  as  it  was  after 
the  first  two  hours. 

The  inlern.1l  arrangement  of  the  de- 
polarizing compound  of  carbon  and 
mang.inese  surrounding  the  negative 
electrode  is  such  as  t«»  utilize  all  the 
oxygen  present  in  the  manganese.  an<l 
tints  a  smaller  bulk  of  this  material  can 
be  used.  thereb\  reducing  the  size  of  the 
cell,  while  maintaining  its  efficiency  as 
compare<l  with  other  forms  of  cells.  It 
is  claimed  that  by  this  arrangement  of 
the  <lepolarizing  material  the  cell  is  en- 
abled to  kee]i  up  a  more  constant  E.  M.  1*".  than  with  other 
forms  of  Levdanche  cells,  while  its  life  is  equal  to  the  best  of 
the  latter. 

The  novel  construction  of  the  cartridges  is  such  that  they 
are  onh  one-half  the  size  of  the  ordinary  porous  dtp.  being 
5  3-8  inches  high  and  only  2  inches  in  diameter,  permitting 
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the  use  of  a  small  containing  jar.  The  weight  of  the  cart- 
ridge, filled  and  ready  for  use,  is  between  14  and  15  ounces, 
which  is  only  one-third  the  weight  of  other  porous  cups. 
Being  composed  of  a  tough  and  fibrous  paper,  they  cannot 
be  accidentally  broken,  an  important  consideration  and  much 
in  their  favor,  which,  also,  in  connection  with  their  small 
size  and  light  weight,  reduces  transportation  charges. 


A    New  Telephone. 


The  telephone  which  was  recently  placed  upon  the  market 
by  the  Western  Telephone  Construction  Company,  of  Chi- 
cago, and  which  was  illustrated  in  The  Electrical  World  of 
March  10,  is  here  shown  more  in  detail.  Reference  to  the 
accompanying  illustrations  will  give  an  adequate  idea  of  its 
construction  and  operation.     The  magneto  generator  is  of 
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FIG.  1.— A   NEW  TELEPHONE. 

the  well-known  type  ordinarily  used  for  signalling  bells  and 
telephone  lines.  The  permanent  magnets  of  the  magneto 
generator  are  placed  with  the  poles  against  the  door  or  front 
of  the  enclosing  case.  The  armature  of  the  generator  is 
surrounded,  as  is  usual,  with  soft  iron  pole  pieces  which  form 
the  cylinder  in  which  the  armatures  rotate.  The  disc,  prefer- 
ably of  non-magnetic  material,  is  adapted  to  cover  the  arma- 
ture and  support  the  axis  upon  w^hich  the  armature  rotates. 
Connected  with  the  soft  iron  pole  pieces  are  soft  iron  ex- 
tensions projecting  through  the  cover  of  the  case  and  to 
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FIG.  2.— A  NEW  TELEPHONE. 

these  extensions  are  attached  the  angular  soft  iron  pieces, 
upon  the  ends  of  which  are  wound  the  coils.  The  angular 
pieces  are  thus  in  magnetic  connection  with  the  permanent 
magnets  of  the  magneto  ringer.  The  ends  of  the  angular 
pieces  project  through  the  coils  and  in  close  proximity  with 
the  diaphragm,  which  is  rigidly  supported  at  its  periphery 
in  the  case,  which  is  provided  with  a  moutlipiece.  The  dia- 
phragm is  of  the  u:,ual  construction  of  soft  iron. 

The  receiver  is  of  ordinary  construction,  but  instead  of 
using  a  straight  bar  magnet,  one  of  horseshoe  form  is  em- 
ployed.    To  the  ends  of  this  horseshoe  magnet  are  secured 


and  riveted  soft  iron  extensions,  around  which  are  wound 
coils  of  fine  wire.  The  ends  of  these  soft  iron  pieces  arc 
brought  into  close  proximity  with  the  diaphragm. 

As  will  be  seen  from  the  diagram,  Fig.  2,  the  line  from 
the  subscriber's  outfit,  or  from  one  station  of  a  private  line, 
starting  from  the  ground,  passes  through  the  contact  point 
when  the  switch  is  down,  thence  through  the  ringer  and  out 
to  the  line  to  ground  at  the  exchange  or  the  other  station, 
or  back  again  to  the  starting  point,  in  case  of  a  metallic  cir- 
cuit. When  the  telephone  is  taken  off  the  hook  contact  is 
made  with  the  point,  as  shown,  when  the  circuit  is  through 
the  two  coils  of  the  transmitter,  thence  through  the  coils  of 
the  receiver,  thence  by  line  to  the  exchange  or  through 
station  and  back  again,  as  before. 

It  has  been  found  that  the  connection  of  the  two  coils  of 
the  receiver  in  multiple  arc  produces  the  best  results  and 
the  construction  of  the  telephone  is  such  that  it  not  only 
utilizes  the  i)ernianent  magnets  of  the  ringer,  which  are  usu- 
ally powerful,  but  accomplishes  the  same  results  as  an  or- 
dinary battery  transmitter  in  a  much  more  compact  and  con- 
venient form. 

The  coils  of  the  transmitter  are  connected  in  circuit  in 
series  so  that  double  the  voltage  is  secured  that  would  be 
obtained  were  but  a  single  coil  used,  or  were  the  coils  con- 
nected in  multiple. 

Many  advantages  are  claimed  for  this  form  of  construction, 
and  the  tests  over  both  long  and  short  distance  lines  have 
proved  most  satisfactory. 


New  Books. 


DIE  ELEKTRICITAETSWERKE,  ZU  KOELN  UND  AMSTER- 
DAM. (Central  Stations  of  Cologne  and  Amsterdam.;  B\- 
Carl  Coerper.      Price,  $25. 

This  volume  is  by  far  the  largest  and  most  elaborately  pre- 
pared work  of  the  kind  which  has  ever  come  to  our  notice. 
Its  size  is  15  by  22  inches,  and  the  greater  part  of  it  con- 
sists of  well  executed,  double-page  plates  on  cardboard.  As 
the  title  indicates,  the  volume  describes  the  alternating  cur- 
rent stations  in  the  cities  of  Cologne  and  Amsterdam  and  the 
apparatus  of  the  Helios  Company,  of  Cologne,  which  erected 
these  stations;  this  company  represents  in  Germany  the 
well  known  Austrian  firm  of  Ganz  &  Co.,  whose  apparatus  is 
that  devised  by  their  engineers,  Zipemowsky,  Deri  and 
Blathy,  who  were  among  the  earliest  workers  in  the  alternat- 
ing current  field. 

A  full  description  of  the  stations  is  given  in  the  text,  to- 
gether with  a  large  number  of  illustrations.  Besides  the  de- 
scription and  data  ui  the  stations,  including  tabulated  in- 
formation, load  diagrams,  etc..  there  is  a  chapter  on  the  de- 
tails, such  as- the  transformers,  meters,  lamps,  motors,  switch- 
boards, etc. ;  among  the  double-page  plates  are  colored  plans 
of  the  cities,  showing  the  distribution:  also  external  and  in- 
ternal photographic  views  of  the  stations,  colored  switch- 
board diagrams,  a  large  number  of  views  of  the  engines  and 
direct  driven  alternators,  etc. 

A  description  of  the  Cologne  station  was  published  in  our 
colunms  some  time  ago,  and  a  number  of  these  cuts,  diagrams 
at  id  tables  were  there  given,  further  references  having  been 
given  in  our  Digest,  but  those  who  are  specially  interested 
in  central  station  work  will  find  much  new  matter  to  interest 
them  in  this  volume.  These  stations  doubtless  form  two  of 
the  best  of  those  on  the  Continent  using  the  alternating  cur- 
rent system.  We  have  just  been  informed  by  the  publishers 
that  the  English  edition  of  this  work  has  recently  gone  to 
press. 

The  author  of  the  work,  'Mr.  Carl  Coeper.  is  the  director  of 
the  Helios  Company,  who,  although  representatives  of  the 
firm  of  Ganz  &  Co.,  of  Budapest,  have  made  many  import- 
ant improvements  entitling  them  to  be  included  among  the 
independent  companies. 
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ELEMENTARY  MANUAL  OF  MAGNETISM  AND  ELECTRIC- 
ITY. Specially  Arranged  for  the  Use  of  First  Tear  Science 
and  Art  Department  and  Other  Electrical  Students.  By  An- 
drew Jamieson,  M.  I.  C.  E.  Third  edition.  London:  Charled 
Griffen  &  Co.,  Ltd.  Ih94.  297  pages,  profusely  illustrated. 
Price,   ?l.ii5. 

This  manual,  we  learn  frum  the  preface,  has  been 
written  expressly  for  elenientar}-  and  first  year  students,  and 
while  covering  the  elementary  stage  of  the  Science  and  Art 
Department  examination,  is  yet  intended  to  be  sufficiently 
general  for  students  who  have  not  these  examinations  in 
view. 

It  seems  to  be  an  unfortunate  necessity  tliat  compels 
British  writers  to  conform  to  a  government  programme  in 
writing  their  text  books,  h'rom  an  author  with  the  well- 
known  i)ractical  accomplishments  of  Prof.  Jamieson,  we 
naturally  expect  a  treatment  far  removed  from  the  time 
honored  academic  methods  which  do  not  consider  the  ob- 
ject of  the  knowledge  taught  nor  the  relative  weight  of  its 
dififereiit  parts,  and  were  he  free  from  the  handicap  referred 
to,  there  is  every  evidence  in  the  present  work  that  we  would 
not  be  disappointed.  To  illustrate  what  disadvantages  an 
author  has  to  labor  under,  and  how  students  suffer  from 
this  system  of  ofifirial  re(|uircmcnts  for  text  books,  it  may 
be  said  that  even  after  finishing  the  study  of  this  book,  the 
student  would  probably  be  unable  to  understand  scarcely  one 
of  the  important  commercial  applications  of  electricity.  It 
may  be  said  that  such  books  are  intended  to  merely  teach  the 
principles  of  electrical  science  and  thus  prepare  the  student 
tf)  understand  their  applications,  but  a  sufticient  reply  is  that 
these  principles  should  be  taught  as  far  as  possible  in  con- 
nection with  their  practical  applications,  and  not  uniformly 
with  reference  to  laboratory  models  and  apparatus. 

The  practical  bent  of  Prof.  Jamieson  is  visible  in  many 
places,  as  where  he  illustrates  an  Edison-IIopkinson  dynamo 
as  an  example  of  a  short  magnet;  in  the  appendices,  where 
practical  flirections  are  given  to  make  numerous  experi- 
mental apparatus,  a  compass,  a  detector  galvanometer, 
an  electric  bell,  shellac  varnish,  etc.;  and  in  the  fine  type  de- 
scriptions of  commercial  apparatus  which  he  interpolates. 

Most  of  the  illustrations  seem  to  be  (original,  and  in  their 
suggestiveness  are  far  superior  to  those  usually  seen  in  text 
books.  The  text  is  clear  and  to  the  point,  and,  as  far  as  the 
limitations  of  the  book  seem  to  permit,  makes  use  of  practi- 
cal illustrations  to  iin|)rcss  princi|)les. 

THE  PRACTICAL  ELECTROPLATER.  A  Comprehensive  Tn  u- 
tlae  on  Elpctr.iplafiiig,  with  Notes  on  Ancient  and  Modtrn 
Gliding  nnd  KrjrnuilaH  for  New  Solutions.  298  pages.  Illu-'- 
tratcd.      New  York:     Emlle   Prunnr.      Pi  ire,  $10. 

The  external  appearance  of  this  volume  is  somewhat  that 
of  an  edition  de  luxe  of  a  literary  work,  which  impression 
might  be  further  borne  out  ))y  the  extra  (piality  of  paper  upon 
which  it  is  printed,  the  frontispiece  portrait  of  the  author, 
the  tailpieces  and  wide  margins  were  it  not  removed  when 
we  come  to  pages  of  advertising  at  the  end  of  the  volume. 

Of  the  298  pages  of  the  book.  70  are  given  to  electrotyping 
and  perhaps  as  much  more  space  to  historical,  personal  and 
miscellaneous  matters.  The  remainder  of  the  work  is  de- 
voted to  the  practical  operations  of  electroplating,  gilding, 
dipping  and  oxidizing,  much  more  space  being  given  to  the 
latter  subjects,  however,  than  to  electroplating  proper.  The 
directi(Mis  of  the  author  arc  explicit,  and  the  information 
being  the  result  of  long  and  ■successful  personal  experience 
is  necessarily  more  reliable  and  practical  than  that  found  in 
most  other  publications  on  the  subject.  \  cut  of  a  familiar 
looking  dynamo  is  given  twice  in  tJie  book  over  the  caption 
"  Prunor's  Perfected  Dynamo."  although  the  name  plate  on 
the  machine  plainly  reads  "  Crocker  &  Wlieelcr,"  In  view 
of  the  acknowledgment  of  the  author  in  the  preface  to  Prof. 
Crocker  and  Dr.  Wheeler  for  aid  in  compiling  the  hook.  '  ^e 
are  rather  sun»nsed  at  some  of  the  electrical  niatter.  as.  f  ^r 
evample.  the  discussion  of  the  electrical  word  "intensitv." 


THE  PRACTICAL  MANAGEMENT  OF  DYNAMOS  AND  MO- 
TORS. By  Francis  B.  Crocker  and  Schuyler  S.  Wheeler.  D. 
Sc.  With  a  Special  Chapter  by  H.  A.  Foster.  Second  edi- 
tion, revised  and  enlarged.  New  York:  D.  Van  Nostrand 
C-ompany.     205   pages,   99  illustrations.      Price,    Jl. 

That  the  first  edition  of  this  ver>'  useful  little  book  was 
exhausted  within  a  year  is  evidence  that  its  undoubted  value 
has  been  appreciated,  and  we  predict  that  its  popularity  will 
steadily  increase  in  the  future.  For  those  who  have  to  do 
with  the  practical  operation  of  dynajiios  and  motors  this 
work  has  a  practical  value  which  few  books  possess,  and  there 
is  none  other  with  the  same  object  that  approaches  it  in 
comi)leteness  and  reliability,  nor  in  clearness  and  conciseness 
of  expression. 

The  second  edition  is  considerably  enlarged,  many  addi- 
tions having  been  made  to  the  section  on  e.xamination  and 
testing.  Part  IV.  has  been  added,  giving  special  instruc- 
tions for  handling  Thomson-Houston,  Brush,  Fort  Wayne, 
Sperry  and  Excelsior  dynamos  on  account  of  the  special 
character  of  these  machines;  the  section  on  the  Thomson- 
Houston  machine,  contributed  by  Horatio  A.  Foster,  is  par- 
ticularly full,  the  most  minute  directions  being  given  for 
its  operation  and  repair  and  the  remedy  of  the  various 
troubles  to  which  it  is  subject. 

The  mechanical  execution  of  the  book  is  not  in  keeping 
with  its  contents.  The  cuts  are  unusually  poor,  the  paper  is 
of  inferior  quality  and  the  margins  are  cut  down  to  a  mini- 
mum. 

ENGINEERING  EDUCATION;  Being  the  Proceedings  of  Section 
E  of  the  World's  Engineering  Congrress.  Held  In  Chicago.  111.. 
July  31  to  Aug.  5,  1893.  Edited  by  De  Volson  Wood,  Ira  O. 
Baker  and  J.  B.  Johnson.  Published'  by  the  Society  for  the 
Promotion  of  Engineering  Education.      342  pages.      Price,  $2.50 

We  referred  at  the  time  of  the  Congress  to  the  important 
character  of  the  papers  read  before  section  E  of  the  World's 
Engineering  Congress  and  of  the  formation  of  the  Society- 
for  the  Promotion  of  Engineering  Education  as  an  outcome 
of  the  meeting,  and  a  closer  examination  in  this  volume  of 
the  proceedings  of  the  Congress  and  of  the  plans  of  the  new 
society  confirms  our  opinion  of  the  value  of  the  former  and 
the  prospects  of  good  results  from  the  latter.  Sixteen  papers 
arc  printed,  whose  value  and  that  of  the  discussions  ap- 
pended become  more  apparent  from  the  following  list  of 
some  of  the  authors  and  those  who  took  part  in  the 
discussions:  Profs.  Rurr.  Bull.  Johnson.  De  \'olson  Wood. 
Thurston.  Jacobus.  Spangler.  Carpenter.  Hele-Shaw,  Jamie- 
s(»n.  Merriman  and  Lanza.  Some  thirty  pn^fessors  of  engi- 
neering participated  in  the  proceedings,  and  the  live  in- 
terest shown  by  all  of  them  augurs  well  for  the  future  of  the 
society  then  founded.  To  those  interested  in  education, 
whether  directly  or  indirectly,  this  work  will  be  of  more  than 
usual  interest. 

PARI.T.VMENTARY  TACTICS  AND  RULES  FOR  DEBATE  FOR 
THE  USE  OF  THE  PRESIDING  OFFICER  AND  PUBLIC 
SPEAKERS.  Arrnnpod  by  Harry  W.  Hoot  New  York:  The 
Scientific  Publishing  Company.     52  p.ipes.     Price.  BO  cents. 

This  little  book  has  been  prepared  to  meet  a  demand  for 
M>mething  that  would  settle  all  questions  of  parliamentan* 
law  inmiediatel;. ,  without  referring  to  text-b<^oks.  which  in 
themselves  are  not  only  voluminous,  but  tend  to  con- 
fuse and  embarrass.  The  author  has  used  great  care  in  pre- 
serving the  substance  of  each  question,  yet  abbreviating  to 
the  greatest  possible  extent,  and  whatever  may  he  found  in 
any  manual  now  in  use  will  be  found  in  this  in  a  very  few 
words,  yet  sufficient  to  be  quickly  and  thoroughly  under- 
stood. 

The  index  is  found  upon  the  margin,  where  each  question 
is  placed  in  its  relative  order.  The  question  having  the 
highest  order  of  precedence  is  placed  at  the  top.  and  de- 
scending in  regular  order  to  those  in  the  next  order  of  pre 
cedence.  to  the  lowest.  Thus  can  be  seen  at  a  glance,  and 
without  turning  a  page,  whether  a  motion  tR  "  in  order," 
and  on  eacli  page  are  all  the  rules  concerned. 
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INDUCTION  COILS  AND  COIL-MAKING.  A  Treatise  on  the 
Construction  and  Working  of  Shock,  Medical  and  Spark  Coils. 
By  F.  C.  AUsop.  London:  E.  &  F.  N.  Spon.  162  pages,  118 
illustrations.      Price,   $1.25. 

The  author  in  his  preface  states  that  in  compiling  this  book 
it  has  been  his  aim  to  produce  a  practical  manual  that  will 
prove  of  service  not  only  to  those  engaged  professionally  in 
the  construction  and  repairing  of  coils,  but  also  to  the  medi- 
cal man  and  amateur  coil  makers.  Dimensions  and  full  de- 
tails are  given  for  constructing  different  kinds  of  coils,  ac- 
companied by  practical  hints  and  suggestions  as  to  their 
working  and  derangements. 

In  addition  to  instructions  how  to  make  shock,  medical 
and  spark  coils,  there  is  a  chapter  on  induction,  and  others 
on  accessor}^  appliances  for,  and  the  application  of,  medical 
coils,  on  experiments  with  spark  coils,  batteries  for  coil  work- 
ing, faults  in  medical  and  spark  coils,  and  on  figures  pro- 
duced by  electric  discharges  on  photographic  plates. 

The  author,  in  addition  to  his  own  contributions,  has  col- 
lected together  much  information  from  other  sources,  and 
the  work  can  be  recommended  as  probably  the  best  that  has 
yet  appeared  on  the  subjects  treated. 

ELECTRICITY  AND  MAGNETISM.  An  Elementary  Course.  By 
C.  G.  Knott  (Edin.),  F.  R.  S.  E.  Philadelphia:  J.  B.  Lippin- 
cott  Company.  1894.  239  pages,  175  illustrations.  Price,  75 
cents. 

This  is  a  work  written  on  typical  academic  lines  and,  were 
it  not  for  one  or  two  of  the  numerous  cuts,  would  give  little 
evidence  that  it  was  not  written  in  1853  instead  of  1893. 
From  the  preface  we  learn  that  the  book  is  designed  pri- 
marily to  suit  the  needs  of  students  entering  the  first  stage  of 
the  English  Science  and  Art  Department,  and  that  the  exer- 
cises at  tiie  end  of  most  of  the  chapters  are  in  part  compiled 
from  the  examination  papers  of  the  same  department.  The 
work  is  thus  written  for  a  special  English  audience,  and  the 
writer  is  therefore  not  wholly  responsible  for  the  entirely 
academic  character  of  the  book.  If  used  merely  as  part  of  a 
course  of  mental  training,  in  which  the  practical  bearing 
of  the  knowledge  taught  has  no  weight  whatever,  as,  for  in- 
stance, in  schools  for  girls,  the  book  may  serve  a  useful  pur- 
pose, but  otherwise  it  has  little  value  as  a  first  book  in  elec- 
tricity and  magnetism  in  comparison  with  other  text  books 
in  which  there  is  a  more  practical  perspective. 


We  have  received  from  the  Oerlikon  Company,  of  Zurich, 
Switzerland,  an  interesting  set  of  photographic  views  of  their 
traveling  beam  electric  cranes,  showing  a  number  of  details 
of  construction;  also  of  a  crane,  traveling  on  a  surface  track 
taking  its  current  from  the  trolley  wire;  also  illustrated  price 
catalogues  of  cranes  and  elevators,  hanging  boring  ma- 
chines and  a  very  useful  tool  for  a  workshop  in  the  form  of 
a  boring  machine  carried  on  a  light  truck  and  operating  the 
drill  through  the  medium  of  a  flexible  shaft;  all  of  these  are 
driven  electrically,  and  the  constructions  are  characteristic  of 
the  good  workmanship  for  which  this  company  is  noted. 


"  Telephone  Lines  and  Their  Properties,"  by  Prof.  Will- 
iam J,  Hopkins,  has  passed  into  another  edition,  which,  the 
title  page  states,  is  revised  and  enlarged.  Xo  indication  is 
given  as  to  the  extent  of  the  revision  or  the  character  of  the 
additions  in  the  preface  or  elsewhere,  though  we  find  that  the 
pages  have  been  increased  from  258  to  ^ji.  The  success 
of  this  work,  which  we  predicted  in  our  review,  follows  not 
only  from  its  intrinsic  value,  but  also  because  it  is  the  only 
work,  aside  from  Preece  and  Stubbs'  treatise  (to  which  it  fur- 
nishes an  admirable  complement  and  extension)  that  deals 
with  the  modern  aspects  of  telephony.  (Xew  York:  Long- 
mans, Green  &  Co.     Price,  $1.50.) 


NOTES. 


"'  The  Book  of  the  Fair,"  now  being  issued  in  parts  of  40 
pages  ($1.00  each),  will,  when  completed,  form  a  magnifi- 
cent volume  of  1,000  pages,  twelve  by  sixteen  inches  in  size. 
The  paper,  typography,  engraving  and  letter  press  are  all 
in  keeping  with  the  high  aims  of  the  publishers,  which  are 
doubtless  to  produce  a  memento  of  the  World's  Fair  that 
will  be  as  much  superior  to  publications  relating  to  previous 
expositions  as  the  Chicago  Exposition  was  superior  to  all 
of  its  predecessors.  Part  XL,  which  is  devoted  mainly  to 
the  electrical  features  of  the  fair,  treats  this  portion  ver>'  satis- 
factorily. The  subjects  for  illustration  have  been  well  chosen 
and  the  engravings  are  fine  specimens  of  photographic  re- 
production, the  Franklin  statue  being  particularly  well  exe- 
cuted in  a  fine  full-page  engraving.  The  list  of  subjects  is 
necessarily  somewhat  brief,  but  the  descriptions  are  techni- 
cally correct,  which  is  not  always  the  case  in  works  of  this 
character.  (The  Bancroft  Company:  Chicago  and  San 
Francisco.) 


The  Smithsonian  Report  for  1891,  which  has  just  been 
issued,  contains  a  translation  by  William  Hallock  from  the 
German  of  an  address  delivered  before  the  Royal  Bavarian 
Academy  of  Sciences  by  Eugene  Lommel  on  "  The  Scientific 
Work  of  George  Simon  Ohm."     (Washington,  D.  C.) 


"  Electricity  Up  to  Date,"  by  John  B.  Verity,  has  again  ap- 
peared in  a  new  edition,  the  fourth;  15,000  copies  have  al- 
ready been  sold,  which  is  evidence  of  a  due  appreciation 
of  a  work  by  the  popular  audience  for  which  it  has  been 
written.  The  present  edition  has  been  largely  rewritten,  and 
a  new  chapter  added  on  electric  heating  and  cooking. 
(London:  Frederick  Warne  «&  Co.     Price,  75  cents.) 


The  National  Electric  Light  Association  has  issued  its 
report  of  the  sixteenth  convention,  held  at  St.  Louis,  Feb. 
28 — March  2,  1893,  which  forms  a  handsome  volume  of  430 
large  octavo  pages,  and  contains  a  frontispiece  photogravure 
of  Mr.  James  I.  Ayer,  the  president  of  the  St.  Louis  meeting. 
The  character  of  papers  read  gives  this  volume  a  permanent 
value  not  possessed  by  some  of  the  other  reports  of  the 
.Association.  Nikola  Tesla,  Prof.  Forbes,  Dr.  Bell,  L.  B. 
Stillwell  and  C.  S.  Bradley  are  some  Of  those  who  read  papers 
of  especial  value,  while  most  of  the  other  papers  and  parts  of 
the  discussion  contain  much  information  of  practical  im- 
portance.    (New  York.) 


The  "Physical  Review"  for  March-April,  1894,  contains  a 
frontispiece  portrait  of  Heinrich  Hertz  and  a  biographical 
sketch  by  Prof.  F.  L.  Nichols.  Prof.  Carhart  gives  the  re- 
sult of  some  experiments  as  to  the  effect  of  the  surrounding 
medium  on  the  electrical  cojiductivity  of  copper,  and  con- 
cludes, contrary  to  the  opinion  of  Prof.  Sanford,  that  sur- 
rounding medium  has  no  effect.  John  Daniel  continues  his 
paper  on  "  A  Study  of  the  Polarization  Upon  a  Thin  Metal 
Partition  in  a  Voltameter,"  discussing  in  this  section  tlie 
passage  of  ions  through  a  gold  leaf  partition  in  a  voltameter, 
and  the  minimum  or  critical  current  at  which  ions  are  de- 
posited visibly  upon  the  partition  for  various  electroljtes. 
He  finds  thar  in  such  a  voltameter  as  was  used  in  his  ex- 
periments, there  is  no  passage  of  copper  ions  through  a 
gold  leaf  partition,  and  gives  tables  of  the  critical  current  for 
a  numb-ir  of  electrolytes.  Knut  Angstrom  gives  a  quanti- 
tative detennination  of  radiant  heat  by  the  method  of  elec- 
trical compensation,  Profs.  Nichols  and  Moler  describe  an 
apparatus  for  generating  oxygen  and  hydrogen  by  electrol- 
ysis, and  Louis  W.  Austin  has  a  note  on  the  effect  of  ex- 
treme cold  on  magnetism.  Prof.  Macfariane  reviews  Mc- 
Aulay's  "Utility  of  Quaternions  in  Physics,"  and  J.  J. 
Thomson's  "  Notes  on  Recent  Researches  in  Electricity  and 
Magnetism  "  is  reviewed  by  H.  B.  Loomis.  The  electrical 
contributions,  as  will  be  seen  from  the  above  enumeration, 
form  a  goodly  proportion  of  the  contents.  (Macmillan  & 
Co.) 
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*♦  ♦Y-^-j.-rt*  *x  attacks.      Announcements   are   made   on  all   sides  of   forthcoming 

A'lnnnCtitl    ^HtCiilrtClXtv^  competition.      For  instance,  it  is  stated  that  a  syndicate,  including 

^^  w  -*-» Philadelphia  traction  magnates,  Standard  Oil  interests  and  Penn- 

■ sylvania   Railroad   officials   have  purchased   for   $250,000   a   French 

The   Electrical  Stock    Market.  telephone  patent  known  as  the  Clamond  system  and  that  they  will 

operate  these  telephones  to  compete  with  the  Bell  company.  Again 

N«w  YoKK,  March  24.  •»»4-  it  is  announced  that  next  week  the  Bell  Telephone  Company  will 

/...v..>T.  .  .     ,.,  ,...^,  ...     .,0.  ....    V.        u   ^    ..„    ..c=„=>i    111.K     .1  •>•-'  made  the  defendant  at  Toledo,  Ohio,  in  a  patent  suit  involving 

OI^XtKAL    KLK^^HIJ    STOCK    has    had    Its    "J"^'    "J^  J  ,,,,„, ^,  damages  for  appropriating,  as  alleged,  a  multiplex  switch- 

down«  this  week.      Tiiere  i«  a  '»^^'"hood    however   f  ^J^  «J^^  ^^ '^^^'^  Uoard  invented  by  M.  J    Carney,  at  one  time  in  the  employ  of  the 

being  put  to  higher    igures.  although   »^%P^P  *;.J^^f  ^  ^'.^^^^'^'^^^.^  company.      In  relation  to  the  report  that  the  Western  Union  Tele- 

Hi.Kk     rom  ^2  upward  are  taking  ^;^^-^"^«%"' ;;  .f"?      There  ^snt  ^raph  Company  may  enter  the  telephone  field  by  buying  hand  lele- 

preHerU  prices  to  market  Kome  of  the  r  i'-^'^J'-f]^.   J  n'w  bul  Phones   and   attaching   them   to   its   wires  upon   the   expiration.   In 

much   «tock   of   thiH   kind   left    for  «^'*'.    h.>«o^er    and   a    ne«  bull  .  ^8^^  ^^^  American  Bell  Telephone  Company,  it 

pool  encouraged  by  the  success  of  l^»>f/»^«J,^;^^.'».^»'^^«  th^Drice  »«  ««'<!  that  the  Western  Union  Company  has  less  than  six  copper 
Ing  In  proflls  of  10  and  12  points,  has  been  formed  to  push  the  price  j  u.  „.    .,       r^^^  t.,  ^-toi  t  1   .,,-.  r.y,  r-^.^ 

I        •    .        .Ill   »     .i  i/..„i^.„o   ...i.K    tt,^  r.r>mr.anv   ha«  wires  betweeii  New  \urk  and  Boston.      The  Postal  Telegraph  Com- 

Heveral   po  ntH  «t    1   further   up.      Business   with   the  companj    nas  ,    ,         ,<•  •         v,  .  .i,„  ,„.     „i.i.^„  „„.i   r.,,..  k5=. 

I  I     r  I    .  t     i!,.!.^.  .    1  1,.  .v,,..^  ,.<.iiimn«  \uat  wf.-u  pauy  clalms  16  copper  wires  between   the  two  cities  and  four  big 

been  v'-ry  pood  of  late.      A«  Intimateo  in  tnese  coiumn.s  i<i8i  weeK,  r  .  ...      .  >  rwt.  1 

.u      .  1     ..«     .<  /    1   .         ,      *„     .V,      I'oto-.jof     vi^r-trio    Pom  ''■•Jn   w  res.  which   they  say  are  as  good  as  copper.      The  annual 

the    Ident  ficatlon     of    Interests    In     the    Cataract     Klectilc    Com-  •  „  ,,  ,        ..    T  u   1  1   ..„   «.iii    k^   u^\a   ^«   .»,« 

,     ..        .,  ,     .,,     .   ,       ,,  . „„,,     .  „„     i,^„„     .,f     ,y,..  meeting  of   the   Bell   company  s   stockholders  will    be   held   on   the 

pany     and     the     General     tlectrlc     Company     has     been     01     ine  ._  ,    ,  .^  ^  ^       ;.  n   v.       1     .   j         j 

.     .         .  .        .u        /-   »..»„i       fi  !,...4„      r'^.»,^o„^       0=      it  -<lh  in.st..   when  officers  for  the  ensuing  year  will  be  elected,  and 

greatest    value      to     the      General      Electric      Company,      as      it  .       ._       .      .  .,.»...  1,  v     -  .  j 

?        .     .     ,         ,  .        .     „,,.»,   .v,     ,-.„,„^„„,   „,„,,„„,.  z,^,.  tinnrinn  such  other  busmess  as  comes  before  the  meeting  Will  be  transacted, 

has  Just  signed  contracts  with   the  Cataract  company  for  JIOO.OOO  " 

worth    of    machinery,     which     will     be    built    at     Lynn.      This    Is  THE  COMMERCIAL  CABLE  COMPANY  has  declared  a  regular 

but  th<r  beginning  of  a  source  of  business  that  will  develop  enor-  quarterly  dividend  of  1%  per  cent.,  payable  April  2.      The  stock  re- 

mouM  proportions.      Then   the  General   Electric  Company  has  just  mains  steady  around  125. 

•  loiied  an  Important  contract  with  the  Edison  Electric  Illuminating  THE  NASSAU  ELECTRIC  RAILWAY  COMPANY  is  a  Brook- 
Company,  of  Brooklyn,  f<jr  several  large  electric  dynamos  and  a  |yn  corporation  that  intends  to  build,  at  an  expenditure  of  over  $12.- 
i-onslderable  «iuaiitiiy  of  underground  apparatus,  conduits,  etc.  UOO.OOO,  100  miles  of  electric  road  in  Brooklyn  and  it.«  vicinity.  Th«- 
The  order  amounts  to  ov<r  $100,000,  and  the  work  Is  to  be  done  at  electrical  companies  are  eagerly  competing  for  the  contract,  so  far 
I  hi-  Schenectady  shops.  There  are  still  .some  bears  op  the  stock,  unlet,  for  furnishing  electrical  equipment.  It  is  likely,  however, 
however.  In  the  face  of  these  announcements.  They  maintain  that  the  order  will  be  divided  among  the  General  Electric.  West- 
iliat,  while  business  is  evidently  increasing,  profits  are  an  unknown  inghouse  and  other  companies.      Attention  Is  called  to  this  for  the 

•  luantlty.  It  is  ass<'rled  that  new  business  Is  bt'ing  taken  at  ruin-  reason  that  It  is  a  well-known  fact  that  all  the  companies  are  un- 
oUH  lati'H.  and  fHrnlngs.  so  far  as  any  one  Is  aw-ire  of  their  extent.  derbidding  each  other  in  the  motor  field.  Thus,  the  Curtis  corn- 
do  not  suggest  early  payment  of  dividends.  The  most  persistent  pany.  a  concern  that  has  just  entered  the  field,  recently  got  the 
argument  they  use  relates  to  the  question  of  cutting  down  the  capi-  Brooklyn  City  contract  away  for  80  motors  from  both  the  General 
tal.  In  this  connection  a  leading  dln-ctor  of  the  General  Electric  Electric  and  Westinghouse  companies,  and.  it  Is  said,  at  a  price 
Company  Is  ([Uoted  by  Dow,  Jones  &  Co.  as  saying:  "  The  Idea  of  below  $1,000  per  car  equipment.  There  was  a  time  when  $3,600  per 
tfdui-Ing  th«'  capital  Is  a  su>!g<-stlon  which  has  originated  outside  of  car  was  consiflered  but  a  fair  price.  In  the  same  way  the  Phlla- 
ihe  company  and  has  not  yet  been  considered  Inside.  It  .seems  to  delphia  Traction  Company  recently  awarded  a  big  contract  at  less 
be  a  popular  suggestion,  especially  at  Boston.      As  to  the  New  York  than  $1,000  per  car  equipment 

State   law   In    regard   to  Imi.alrment  of  capital.    It   ai.plles   to  pay-  ^^^j.,    KDISON    ELECTRIC     ILU'MINATING    COMPANY,    of 

ment  of  dlvldeiMls  only  out  of  profits.      When  capital  Is  impaired,  it  phila.ieli)hla,    has   declared    its    usual   quarterly    dividend   of  2   per 

Is  a  misdemeanor  to  pay  .lividends."      The  annual   meeting  of  the  ^^^^    ^^^  ^^  extra  dividend  of  1-:,  per  cent.      If  this  rate  of  dlvl- 

Mtockhol<l<-rs  Is  calleil  for  April  10  at  S<  henectady;  Its  outcome  and  j^j^^,  continues  for  two  years  the  company's  security  will  have  the 

the  reading  of  the  annual  report  are  awaited  by  Wall  Street  with  dlstlncti.m   of   being  a   28   per   cent,   stock.      Considering   the   hard 

a  deal  of  Interest.  times   this  company's  earnings   for  the  past    three  months  are  re- 

WKSTI.VCHOl'SK     ELECTRIC     matters    continue    featureless;  markable  and  indicate  the  value  of  this  illuminating  proi>erty. 
none  the  h'ss  both  preferred  and  common  stocks  hold  very  strong.  I'LECTRICAI      STOCKS 

Some  figun-s  Just  compilejl  in   Boston  confirm  the  statement   pub-  "  '  p  r 

llshed    In   these  columns   two   weeks  ago   that   "the   Westinghouse  B^u^h  III..  New  York 50  20"*         ^'m"" 

comi>Mny  does  7t)  p<t  cent,  of  the  entire  business  handletl  bv  11  and  Petrolt    KlCtriral    Work* »u  }•  S 

the  (Seneral  Ele<-trlc  Company,  an.l  on  a  <apitaii/.ation.   par  value.  piV^'j^l^-er'^Er^ulc'' UphVr*;::::^  .100  *  IS 

of  $'4t.OK!l.64(l,  as  compared  with  the  General  Electrics  capital  of  $44,-  Klociric  Con.    *   Supply   Co..   prof....! 1*  1»  10 

70H.1.00."    The  Boston  expert  this  week  figures  the  capitalization  ..f  ^-^,^,,"^,301,10  III.,  New  yorr::::::.:::::::::.:.":     iw        w       im'' 

the   Westinghouse  company  at  $9,692,000,  and   that  of  the  (;eneral  ••  ••  ••       ihu —  105  105»4 

Klectrie  Company  at  ov.r  $44.<»(mi.<mK).  and  remarks  that  the  former  FA\M>n   Electric  II!.,   Brooklyn 100  102  105 

...  ,,,.,     ..  1.    1      .      1        <•    .1       1    ..  11  "  Boston UNI  ii'j  II.-) 

company.       with    one-fifth    the   <apital    stock    of   thi-    latter.    Is   be-  •  ■•  ••        ('hl<airo 100  125  130 

lleved    to    be    doing    iiractlcallv    the    same    gross    and    a    relatlvelv  "  "  "        I'hiladplphl* 100  ISO  182 

...  ...  I     11      .1         »,  .u      »»•      .1       w        "  B(li»on  F.IectrIc  Light  of  Euroi* —  —  S 

better     net   business.        As   an    Indication    how    the    Westinghouse  ..        nond*    .... —  RO  85 

company  Is  pushing  matters.  It  may  be  noted  here  that  the  West  "       Ore    Milling —  10  11 

End  Street  Railway  of  Boston  has  <iosed  a  contra.t  with  the  West-  ^^^Ki^t!^'i^j;^;,y "::"::::::::::::::::::""::    loo        **>,       42^ 

InghoUHe    eiimpany    for    l.'>0   car   equipments,    and    .^o    a<I<lltlonal,    if  "  "  "  deb.  6'«  —  gaVs  Si 

needed.      This   Is   the   first   contract    ever   made   with    the   Westing-  m",!!;[',"'m  '  ui.'"*.  .^.■".:."!:.".*rL'.""""'::         '^  '2  m 

house  coiniiaiiy,  all  previous  contracts  having  been  made  with  the  Wostinghn.™     v  v»..  oiid»t*d 50  33  SS 

General  Electric  Company.  ...    ,  "     i„."I„  t  ilL..  i.  •"*' *°  «.  'S^ 

W  i'Nt<<rn   L  nion  lelo|jra|>h —  8S<«  ^.jV 

W1:STI:R.N'    U.N'K).\     riM-EGItAIMI    stock    has    been    strong   all  American  BcU  T.'l..p»ionc -  itW  IM 

the  week,  and  Its  course  In  considered  one  of  the  best  tests  of  the 

solidity  of   the  whole  st«M'k   market.      The  st<K>k   has  been   quoted  M«.»\».    In  -     f-r\         it" 

"ex"  the  regular  dividend  since  Monday  ond  n<overed  the  IVi  per  l^eW     IllCOrpOra  IIOIIS. 

cent.  In  the  face  of  the  had  showing  miide  by  the  winter  quarter's  

earnings.       A    good   deal   of   tli.-   rise    has   been    due   to  covering   by  THE   Nc^HTHKUN    ELE«'TKIC   U.MLWAY.   Chicago.   111.,  capl- 

shorts.  who  relied  upon  the  bad  .March  stotement  to  break  the  price  tal  stock  $.'ifl.(>oo.  has  Iw^n  formed  to  construct  and  operotc  dummy 

of  the  stock  wide  open.      In  this  they  were  disappointed,  as  there  nnd  street  railroads,  etc.      R.  McMurdy.  F.  W.  Job  and  M.  S.  OU- 

was   no    liquidation.      Mr.    tfcorge   Gould    denies    emphatlcolly    the  bert.    are    the   jirninoters. 

revived  rumors  current  that  he  and  other  large  holders  of  Western  ^HE    WYOMING     ELECTRIC    LK^.HT     AND    POWER    COM- 

u."":"u".V"   ';;•';;;'■"•'">    >'"'"»^^«<'   '^eir  imen^      He   insists  that  p^^^^y     Wyoming,    Pa.,    capital    st.^k    $r..0O0.    has    been    formed    to 

his  Individual   holdings  and  also  the  hobllngs  of  the  G..uld  estate  f„^,„^,,  „^^,    ^,.^^  ^^,,    ^,,^^^       ^   ^   Pettehone.  R.  E.  Pltchlns  and 

are  larger  than  even  a  year  ago.  due  to  the  declarathm  of  the  re  j    >•    ^.„^^  ^^^  ,^„  ,„ooriwators 
cent  scrip  dividend.  ^..        _    _ 

.....^  .V.  ...  ,.  ^r-^w^  ,.  ,  ,....^,  ..^.iw.  ,      ,  ...         ,.     .  ...  T^m*'    nOWER    MACHINE    COMPANY.    Chicago.     III.,    capital 

KDIS    N  ELECTRIC  ILLUMINATING,  of  New  York    st-nk  has  ,,„^^   „,^    ^„^  ,^^„   ^„^^^^   ,„  purchase  and  sell  electrical   de- 

beon   qui  o  strong  this  week.      Bond   experts   .ecommend   the   pur-  ,.,^^^    machines  and  other  apparatus,      C.  O.  Johnson.  F.  F..  Tavlo. 

chase  of  the  company  s  5  per  cent,  bon.ls  around  101.  on  the  gn.unl  ^,„,  j    ^    ^^.^.^^  are  the  or^ranlzers 
that  the  stock  hns  recently  gone  up  from  90  to  p«r,  and  these  bonds 

are  convertible  Into  common  st-nk  at  par  up  to  .Tulv  21.  is?.''.        Kl.  ■  "^"^  CAPITAL  CITY   LIGHT   AND   FUEL  COMPANY.   Talla- 

tricnl  circles  fin.l  interest  In  .;  circular  lust  Issued  bv  the  conu-u,.  hassee.  Fla..  capital  st.x-k.  $.10,000.  has  been  form«Hl  to  operate  ga*. 

to  laiKc  u.-.ers  of  Its  lamps,  stating  that   prices  are  being  reduco.1  »'"'  -'"'Tic  li>:hl   works,  etc.      W.  M.  Mcintosh.  W.  A.  Rawls  and 

materially   ff'tn   tho.^,<  recently  quoted   to  patrons  who  will   make  r>oupal.l   MrL^hlan  are  the  promoters. 

contracts  to  take  all  the  lamps  they  may  require  for  the  next  five  THE    CITIZENS'    ELECTRIC    LIGHT    COMPANY.    Leadvllle. 

years    from    the    comp.nnv.      It  Is  supposed  thai   this  Is  due  to  th>-  Col.,  capital  sti>ck  $2S.OO0.  has  been  formed  to  furnish  electric  light. 

coming  expiration  of  the  patent,  nnd  Is  n-ganled  as  a  shrew. I  m->ve  etc  .    to  the  town  of  l.K^advllle   and   vicinity.         P,    Jm   Salle.    R    .7 

on  the  part  of  the  company  »"ary  and  G,  P.   Brown  are  the  pr<imoters. 

AMERICAN  BELL  TELEPHONE  conflnue.u  the  .«ubJ.iM  of  bear  THE  COLORADO  SPRINGS  OAS  AND  ELECTRIC  COMPANY, 
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Colorado  Springs,  Col.,  capital  stock  $150,000,  has  been  formed  to 
produce  electricity  and  gas.  T.  H.  Edsall,  J.  A.  Hayes  and  1. 
Howbert,  Colorado  Springs,  Col.,  are  interested  parties. 

THE  AMERICAN  ELECTRIC  COMPANY,  Toledo,  Ohio,  capital 
stock  $10,000,  has  been  formed  to  buy  and  sell  electrical  apparatus 
and  patents  incident  thereto.  O.  S.  Brumback,  F.  H.  Hurd,  C.  F. 
Wall,  C.  A.  Thatcher  and  S.  C.  Schenck  are  interested  parties. 

THE  READING  AND  WOMELSDORF  I'^LECTRIC  RAILWAY 
COMPANY,  Reading,  Pa ,  capital  stock  $30,000,  has  been  formed  to 
construct  and  operate  an  electric  railway  in  Berks  .County,  Pa. 
M.  C.  Aulenbach,  A.  B.  Hawk  and  S.  E.  Rigg  are  the  promoters. 

THE  BREESE  AND  MANSFIELD  COMPANY,  Jersey  City, 
N.  J.,  capital  stock  $100,000,  has  been  formed  to  buy  and  deal  in 
machinery  pertaining  to  electricity,  etc.  C.  P.  Breese,  New  York: 
E.  J.  Emerson  and  F.  Mansfield,  of  Jersey  City,  N.  J.,  are  the  pro- 
moters. 

THE  EATON  ELECTRIC  LIGHT,  POWER  AND  ICE  MANU- 
FACTURING COMPANY,  Eaton,  Ohio,  capital  stock  $50,000,  has 
been  formed  to  produce  electricity,  ice,  etc.  The  incorporators 
are  H.  C.  Aydelott,  J.  S.  Banner,  D.  W.  Cooper,  W.  C.  Dove  and  C. 
C.  Aydelott. 

THE  LYCOMING  IMPROVEMENT  COMPANY,  Jersey  City, 
N.  J.,  capital  stock  $1,000,000,  has  been  formed  to  build,  purchas.; 
and  sell  plants  for  producing  and  furnishing  light,  heat  and  power. 
J.  R.  T.  Davis,  G.  G.  Davis,  Philadelphia,  Pa.,  and  C.  N.  King,  Jer- 
sey City,  N.  J.,  are  the  promoters. 

THE  BLUEFIELD  ELECTRIC  RAILM'^AY  COMPANY,  Blue- 
held,  W.  Va.,  capital  stock  $20,000,  has  been  formed  to  construct 
and  operate  a  railway  between  Bluefield,  W.  Va.,  and  Graham, 
Va.  The  organizers  are  J.  M.  Wiryman,  W.  H.  Triol,  J.  W.  White 
and  F.  W.  Halsey,  Philadelphia,  Pa. 

THE  NORTH  BALTIMORE  WATER  AND  ELECTRIC  COM- 
PANY, Baltimoi'e,  Md.,  capital  stock  $80,000,  has  been  formed  to 
operate  and  maintain  a  system  of  waterworks,  electric  light  and 
power  plants,  etc.  G.  E.  Downing,  L.  Wooster,  C.  W.  Jones,  A.  G. 
Henry  and  J.  Richank  are  the  promoters. 

THE    KINSMAN    AND    FARMDALE    RAILWAY    COMPANY, 

Kinsman,  Ohio,  capital  stock  $10,000,  has  been  formed  to  construct 
and  maintain,  by  electrical  or  other  means,  a  standard  gauge 
railway.  D.  M.  Yeomans,  J.  A.  Russell,  F.  W.  Forbes,  E.  R. 
Rrackin  and  Allen  Jones  are  the  promoters. 

THE  HOUSTON  AND  SUBURBAN  STREET  RAILWAY  COM- 
PANY, Houston,  Tex.,  capital  stock  $100,000,  has  been  formed  to 
construct  and  operate  a  street  railway  in  Houston  to  be  operated 
by  electrical  or  other  means.  A.  Christeson,  W.  A.  Wilson,  Jr., 
and  E.  W.  Cove,  Houston,  are  the  incorporators. 

THE  OHIO  AND  INDIANA  PIPE  LINE  COMPANY,  Jersey. 
City,  N.  J.,  capital  stock  $1,000,000,  has  been  formed  to  construct 
and  operate  electric  light  plants,  etc.  E.  R.  Chapman,  S.  M.  Brice, 
T.  W.  Scarborough,  New  York;  S.  Shortridge,  Brooklyn,  N.  Y., 
and  A.  Williams,  Paterson,  N.  J.,  are  the  promoters. 

THE  EASTERN  AUTOMATIC  TELEPHONE  COMPANY,  Jer- 
sey City,  N.  J.,  capital  slock  $500,000,  has  been  formed  to  manu- 
facture and  construct,  etc.,  electrical  and  other  apparatus.  The 
promoters  are  C.  H.  Scrymser,  Brooklyn;  C.  L.  Tappan,  Babylon, 
L.  I.,  N.  Y.,  and  C.  E.  Renshaw,  East  Orange,  N.  J. 

THE  CLARKSBURG  TELEPHONE  COMPANY,  Clarksburg, 
W.  Va.,  maximum  capital  stock  $1,000,000,  has  been  formed  to  pur- 
chase, manufacture  and  sell  telephone  apparatus,  and  to  operate 
telephone  and  telegraph  lines,  etc.  The  organizers  are  D.  P.  Mor- 
gan, N.  J.  Coplin  and  T.  M.  Hickman,  all  of  that  town. 

THE  EUREKA  LIGHTING  COMPANY,  San  Francisco,  Cal., 
capital  stock  $250,000,  has  been  formed  to  manufacture  and  deal 
in  electricity  for  all  purposes.  J.  H.  Livingston,  William  Cliit, 
W.  D.  Clark,  Hy.  Williams,  H.  M.  A.  Miller,  San  Francisco;  O.  G. 
Miller,  Oakland,  and  Joseph  Hutchinson,  Palo  Alto,  Cal.,  are  the 
organizers. 

THE  COLLEGE  HILLS  AND  PARK  LINE,  Sherman,  Tex., 
capital  stock  $100,000,  has  been  formed  to  maintain  a  street  rail- 
way to  be  operated  by  electricity  or  other  power  in  and  through 
that  town.  J.  P.  Harrison,  W.  M.  Scott,  L.  C.  Chapman,  R.  S. 
Dorchester,  D.  A.  Simmons,  H.  N.  Tuck,  J.  R.  Cole,  J.  M.  Cullers 
and  Geo..  F.  Henry,  all  of  Sherman,  are  interested. 


^pecml  &^ovv^^pond^xxci^. 


New  York  Notes. 


MR.  CHAS.  E.  CHAPIN,  136  Liberty  street.  New  York,  Eastern 
agent  for  the  sale  of  the  Packard  incandescent  lamp,  reports  hav- 
ing recently  received  several  large  orders  for  this  well-known  lamp. 

THE  BALL  &  WOOD  COMPANY,  Elizabethport,  N.  J.,  has 
sent  an  invitation  to  its  friends  in  the  vicinity  of  New  York  to  visit 
its  works  on  March  31,  to  inspeft  a  new  type  of  vertical  engine  of 
600  h.  p.,  previous  to  its  shipment  to  the  Chicago  Edison  Company. 

THE  MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 
.50  Broadway,  NVw  York,  and  Equitable  Building,  Baltimore,  has 
been  appointed  by  the  Buckeye  P^lectric  Company,  of  Cleveland, 
Ohio,  as  its  sole  agents  for  New  York  and  Baltimore  and  their 
vicinities. 

THE  SWITCHBOARD  of  the  United  Electric  Light  and  Power 
Company's  station  on  West  29th  street,  and  part  of  the  building 
were  destroyed  by  fire  on  Monday  morning.  In  pulling  the  switches 
when  the  flames  were  observed,  the  engineer,  Samuel  Hicks,  was 
burned  about  the  face.  The  fire  is  reported  to  have  been  caused  by 
a   short   circuit. 

MR.  THOMAS  L.  SCOVILL,  who  during  the  past  seven  years 
has  been  the  New  York  agent  of  Holmes,  Booth  &  Haydens,  will 
on  April  1  sever  his  connection  with  the  above-named  firm.  Mr. 
Scovill  has  accepted  the  presidency  of  the  Mechanical  Boiler 
Cleaner  Company  (working  under  the  Stewart  patent),  and  will 
be  located  at  32  Park  place.  His  company  will  also  deal  in  brass  and 
insulated  wire,  together  with  articles  manufactured  in  brass  and 
aluminium. 

BROOKLYN,  N.  Y.— The  Atlantic  Avenue  Railway  Company, 
owned  by  the  Brooklyn  Traction  Company,  has  the  following  of- 
ficers: President,  Benjamin  Norton;  secretarj^-treasurer,  W.  J. 
Richardson;  auditor,  Charles  Colne;  superintendent,  H.  R.  New- 
kirk;  purchasing  agent,  W.  M.  Tobias.  There  are  44  miles  of  road, 
and  440  cars,  of  which  233  are  Westinghouse  motor  cars.  The 
Brooklyn  Traction  Company's  offices  are  in  the  Bartlett  Building, 
Philadelphia.      C.  F.  Stevens  is  secretary  and  treasurer. 

PRIMARY  BATTERY  SUIT.— On  March  13,  Judge  Aldrich,  of 
the  United  States  Circuit  Court,  of  the  District  of  Massachusetts, 
ha.nded  down  a  decision  sustaining  the  patent  on  the  agglomerate 
cup  of  the  well-known  Holtzer  cylinder  battery,  manufactured  by 
the  New  York  Carbon  Works,  New  York  City.  The  Judge  decided 
that  the  complainant's  invention  "  must  be  accepted  as  a  valuable 
improvement  upon  the  means  previously  employed  in  this  kind  of 
battery,"  and  ordered  a  decree  for  an  injunction  and  an  accounting. 

MR.  CYRUS  ROBINSON  has  severed  his  connection  with  the 
General  Electric  Company  and  has  accepted  one  as  designing  en- 
gineer with  the  Jeffrey  Manufacturing  Company,  of  Columbus, 
Ohio.  Mr.  Robinson  has  been  with  the  General  Electric  Com- 
pany as  designing  engineer  for  the  power  and  mining  department. 
The  Jeffrey  company  has  been  in  the  mining  business  for  a  num- 
ber of  years,  and  it  is  its  intention  to  increase  its  business  and  com- 
mence the  building  of  electrical  mining  plants,  including  gener- 
ators, mining  machines,  haulage  plants,  pumping  and  hoisting  ap- 
paratus, etc.,  for  coal  and  ore  mines.  ISIr.  Robinson's  past  experi- 
ence well  fits  him  for  his  new  position. 


New  England  Notes. 


Office  of  Tue  Electrical  World,        ) 
41  Park  Row  J^fi'  York,  March  26   1894.  J 

THE  PECKHAM  MOTOR  TRUCK  AND  WHEEL  COMPANY, 
26  Cortlandt  street.  New  York,  has  opened  a  Boston  office,  of  which 
Vice  President  A.   W.   Field  will   have  charge. 


Branch  Office  of  the  Electrical  World, 
Room  gi,  Hathawav  Building:,  620  Atlantic  Ave., 
BosTO.M,  Mass.,  March  24,  1S94. 

PRESIDENT  M.  J.  FRANCISCO,"  of  the  National  Electric 
Light  Association,  and  his  son,  were  in  Boston  this  week. 

THE  SHAWMUT  FUSE  WIRE  COMPANY,  of  Boston,  has  a 
new  manager  in  Mr.  M.  Metcalf,  a  young  gentleman  of  business 
ability,  succeeding  Mr.  McFerriday,  who  is  absent  in  Colorado  for 
his  health. 

THE  WESTINGHOUSE  ELECTRIC  COMPANY  has  secured  its 
first  order  from  the  West  End  Street  Railway  Company,  of  Boston, 
and  it  is  a  pretty  good  one,  as  it  is  for  150  car  equipments  positively 
and  50  additional,  if  needed. 

THE  PHILLIPS  INSULATED  WIRE  COMPANY,  of  Pawtucket, 
R.  I.,  with  its  new  and  handsome  building,  is  quite  the  attraction 
electrically  in  that  city  just  at  present,  and  Mr.  H  O.  Phillips  and 
Secretary  Smith  are  never  happier  than  when  expatiating  upon 
t^heir  delightful  home  and  surroundings. 

THE  D WIGHT  SLATE  MACHINE  COMPANY,  of  Hartford, 
Conn.,  a  corporation  enjoying  an  excellent  reputation  as  manu- 
facturers and  dealers  in  machinery,  tools  and  supplies,  makes  a 
splendid  display  in  its  new  warerooms  at  13  Central  Row,  opposite 
the  post  office.  Its  popular  and  capable  manager,  H.  N.  Hinckley, 
complains  a  little  of  the  dull  times,  but  says  he  is  kept  busy. 

MR.  JOHN  M.  FOX,  electrical  engineer  and  contractor  and  deal- 
er in  electrical  supplies,  Portland,  Me.,  has  removed  to  larger  and 
more  commodious  quarters  at  No.  66  Union  street,  that  city.  The 
change  was  necessitated  by  his  rapidly  increasing  business.  In 
addition  to  a  complete  and  large  line  of  electrical  goods,  Mr.  Fox 
now  carries  an  excellent  supply  of  gas  and  electric  fixtures,  shades, 
etc. 

MR.  CHAS.  W.  HOLTZER,  of  the  Holtzer-Cabot  Electric  Com- 
pany, Boston,  has  obtained  a  favorable  verdict  from  Judge  Aldrich, 
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of  the  United  StatoH  Circuit  Court,  District  of  Massachusetts.  In 
his  suit  against  th<;  Con.solldated  Klectric  Manufacturing  Company 
for  lnfrlngc-m<i;it  of  his  patent  on  the  construction  of  galvanic  bat- 
teries, under  Letters  Patent  No.  327,878  and  known  as  the  "Holtzer 
Cylinder  liattery." 

MR.  ri'.ANK  S.  DK  UONDE,  general  sales  agent  for  the  Stan- 
dard Paint  Company,  of  New  York,  was  In  Boston  this  week  and 
favored  this  office  with  a  call  In  company  with  Mr.  Chas.  B.  Price, 
of  Pettlngell-Andrews  company.  Its  representative  in  New  Eng- 
land. The  presentation  of  Mr.  De  Ronde's  card  was  accompanied 
with  one  of  the  "P.  &  B."  Porfectos,  the  choice  fragrance  of  which 
must  still  linger  In  the  memory  of  all  who  were  fortunate  enough 
to  get  one  at  the  recent  Washington  convention. 

MR,  J.  F.  HUBERT  has  succeeded  to  the  construction  and 
engineering  departments  of  Claflln  &  Kimball,  formerly  general 
agents  of  the  Mather  Electric  Company,  and  has  opened  an  office 
In  Room  71,  Hathaway  Building,  620  Atlantic  avenue,  Boston.  Mr. 
Hubert  Identified  him.self  with  the  Mather  company  In  18S4. 
and  In  1887  assumed  charge  of  the  construction  and  englnet-r- 
Ing  departments  for  Claflln  &  Kimball,  general  agt-nt.s.  He  pos- 
sesses exceptional  ability  an<l  valuable  experience  In  these  partic- 
ular branches  of  electrk-al  work,  and  will  unquestionably  meet  with 
the  success  he  Justly   deserves. 

ELECTRICITY  AND  PRtJPJJSED  LEGISLATION  thereon 
have  been  quite  promln-nl  In  Boston  this  week.  The  dally  paper.** 
are  devoting  consMerable  space,  sensationally  of  course,  to  the 
"breezy  tilts"  between  ••x-C(»ngressman  Geo.  Fred  Williams  and 
Attorney  Hyde,  of  the  West  End  road.  In  connection  with  the  al- 
dermanlc  hearing  on  the  burying  of  overhead  wires.  The  street 
railway  transfer  question  has  also  cut  quite  a  figure  In  state 
legislative  committee  meetings,  and  the  struggle  between  the 
electric  railways  and  steam  roads  has  been  made  decidedly  man- 
Ifi'St   owing   to   proposed   amen<lments   relative   to  grade  crossings. 

THE  WEST  END  STREET  RAILWAY  COMPANY  has  per- 
fected plans  for  the  extension  of  the  electrical  service  the  coming 
season,  and  the  following  are  the  districts  that  are  to  be  thus 
equipped:  All  of  East  Boston,  the  Incompleted  portion  of  Brook- 
line,  Mt.  Auburn  street  and  Huron  avenue  in  Cambridge,  Maiden 
and  Medford  and  minor  extensions  in  Somerville  and  other  sub- 
urbs. The  electric  track  welding  machine,  whose  work  was  seen 
last  season  In  Cambridgi;  and  on  Shawmut  avenue,  has  been  im- 
proved to  meet  certain  deli«  lencies  that  were  demonslraled  by  ex- 
perience, and  Is  expected  to  be  put  at  work  again  here  soon  after 
April  1. 

ALMON  &  SARCtENT,  electrical  engineers  and  contractors,  is 
the  iltle  of  a  new  llrm,  with  offices  just  oi)ened  In  the  Hathaway 
Huildiiig,  620  Atlantic  avenue.  Boston.  The  members  of  the 
llrm,  however,  are  not  new  to  the  electrical  public,  both  of  them 
having  been  connected  with  the  construction  departments  of  the 
'riioinson-Housion  and  (Jeneral  Electric  companies,  of  the  former  ot 
which  Mr.  Almon  was  superintendent  for  a  long  time.  Their  ablll- 
lies  are  as  well  known  inid  rec.ignized  as  they  lheinsel\»s  are. 
The  firm  will  also  act  <is  general  agents  for  the  Belknai)  Motor 
Company  find  L.  P.  *  I>.  Transmitter  Company,  with  offices  in 
Boston  and  New  Yt>rk.  Mr.  Almon  has  for  some  tbne  been  dolni; 
some  very  successful  work  In  New  York  for  these  companies. 

THE  L<JN(i  AND  I'.ITTER  CONTEST,  on  the  one  side,  at  least, 
between  the  town  of  Waki  Held,  Mass.,  and  the  ('Itlzen's  (Jas  and 
Electric  Light  Compimy,  Is  aboiit  at  an  end.  as  the  award  of  Com- 
inlssloners  K.  H.  Hale.  S.  L.  I'owers  and  I.  T.  Drew  has  been  (lied  in 
court,  iind  Is  to  the  effect  that  the  town  must  pay  $l.j4.60«t  for  the 
plant.  This  litigation  was  one  of  the  ffrst  In  the  interest  of  mu- 
nicipal lighting  and  the  Citizen's  company,  through  its  well  and 
favorably  known  vice  president,  H.  C.  Buck,  has  from  the  com- 
mencement oeeu|>led  shnply  a  defensive  position.  The  dorlsion 
of  the  <onimlsslon<-rs  is  In  accord  with  the  statute  compelling  a 
town  to  take  the  existing  |>lant  If  It  votes  twice  to  establish  a 
llghtinK  plant.  The  pla.nt  of  the  Citizen's  c<mipany  Is  n  model  ouo 
In  every  respect. 


Canadian   Notes, 


rmoMTo.   Maivh  a;,  1894. 
Tin:  l'K<irUli;T()KS  ..f  Wlnomi  Park  ha\e  decided  to  refuse  to 
allow   the  Hamilton.  Grimsby  and   Beamsvllle  Electric  Railway   to 
use  the  park  for  excursions,  as  they  deslr*-  It  for  the  \iHe  <»f  lot 
owners  only. 

THE  BOARD  ol'  MANA«;1:RS  of  the  Gall  and  PresL-n  Electric 
Hiillwny  met  on  Sntmd  «y  lost,  and  opened  tenders  riTolved  for  the 
construction  of  the  electrical  pnrt  of  the  road.  The  contract  wa» 
given  to  Ahearn  &  Sopor,  of  Ottawa. 

THERE    IS   CONSIDERABLE   TALK    of   again    submitting    the 
question  of    Sunday  cars    to    the    vote  of     the  p«*ople  hi  TV^ronlo 
It    has    now   been    twice   defeated,    but    Sunday    car   odvtx'ates   are 
determined  to  keep  at  the  matter  until  cars  are  permitted  to  run 

on  Svmdny 

A  BILL  HAS  BEEN  BROUGHT  up  In  the  L,*K>al  Hous«>  to  ln- 
eor|iornte  the  Toronto  nn.l  Richmond  Hill  Electric  RhIIw.iv  It  Is 
proposed   to  extend    the   present   line  of  th  ^   Metro^xdltan    Rntlwny 


right  up   Yonge  street  to  Richmond  Hill,   a  distance  of  alx)Ut  20 
miles. 

AT  A  GENERAL  MEETING  of  the  shareholders  of  the  Montreal 
Street  Railway,  held  on  the  19th  inst..  it  was  resolved  in  increase 
the  capital  stock  of  the  company  from  J2,000,000  to  J4,000,000,  and  the 
directors  were  empowered  to  issue  new  bonds  to  the  extent  of  the 
increase  at  such  times  and  In  such  amounts  as  they  might  see  fit. 

A  VERDICT  has  been  given  by  the  Privy  Council  in  the  case  of 
the  Winnipeg  Street  Railway  versus  the  new  Winnipeg  Electric 
Railway  favorable  to  the  electric  company  on  all  the  points  In- 
volved. The  old  horse  car  line  claimed  to  have  been  granted  a 
monopoly  of  Winnipeg  streets,  but  the  decision  sets  this  claim 
aside,  and  the  electric  railway  will  now  proceed  with  numerous  ex- 
tensions to  Its  system. 

THE  RELATIONS  between  the  Niagara  Falls  Electric  Railway. 
the  Queen  Victoria  Park  Company  and  the  town  of  Niagara  Falls 
were  discussed  thoroughly  the  other  day  In  this  city  by  representa- 
tives of  the  three  respective  interests  mentioned.  The  chief  points 
under  discussion  were  the  double  tracking  of  the  railway  line,  the 
condition  of  the  roadbed  between  the  rails,  and  the  nature  and 
maintenance  of  the  road  alongside  the  line  at  certain  points.  The 
ground  was  fully  gone  over  and  a  substantial  agreement 
reached  on  several  points. 

CONSIDERABLE  DiSCUSSluN  is  going  on  at  present  in 
Toronto  as  to  the  pos.sibility  of  establishing  a  direct  street  car 
service  between  the  city  and  the  Island,  and  various  schemes  have 
been  proposed  with  that  object  In  view.  The  City  Council  has 
been  giving  the  matter  a  good  deal  of  attention,  and  several  con- 
ferences have  been  held  with  the  street  railway  company,  but 
nothing  very  definite  has  as  yet  been  done.  A  bridge  from  th' 
Queen's  wharf  was  sugg-.'Sted.  but  as  the  estimated  cost  of  such  a 
structure  would  be  in  the  neighborhood  of  $150,000,  the  proposition 
has   been  dropped. 


English  Notes. 


(From  our  own    Correspondent.) 

LuNixw.  lAarcb  14.  1894. 

AN  ELECTRICAL  PARCEL  VAN.— The  daily  newspapers  con- 
tain an  announcement  that  an  electrically  driven  van  for  the  con- 
veyance of  parcels  has  been  perambulating  the  streets  of  London 
with  much  ease,  and  attracting  considerable  attention  from  those 
interested  in  the  matter.  As  a  van  of  this  kind  must  contain  a 
heavy  load  of  accumulators,  motors,  etc.,  and  must  be  capable  of 
steering  amongst  the  crowded  and  narrow  streets  of  the  city,  and 
of  being  pulled  up  sharply,  even  on  the  down  gradient.  It  does  not 
seem  as  If  there  was  any  probability  of  such  vans  b-  :  com- 

mon.     If  they   do,   however,   it    Is   to  be   hoped   that   ..  -    inents 

will  be  made  to  mitigate  the  anxiety  generally  depicted  on  the 
laces  of  those  responsible  f^>r  the  driving  of  these  cumbersome  con- 
trivances. 

BRUJHTON.  This  town,  which  was  one  of  the  first  In  the 
country  to  be  lit  by  electric  light.  Is  now  supplbnl  with  electric 
current  f<ir  public  and  domestic  lighting  from  the  Corjniratlon 
ElectrU-  Light  Station.  This  Is  one  of  the  most  successful  munic- 
ipal stations  in  this  country.  During  the  last  twelve  months  It 
has  doubled  the  number  of  domestic  consumers,  and  the  rate  of 
increase  of  the  demand  for  current  Is  still  very  great.  One  of 
the  most  Interesting  features  of  the  Brighton  system  Is  the  plan 
of  difTerentlal  charges  which  has  been  devised  by  Mr.  Arthur 
Wright,  the  coiporatlon  electrical  englneer.The  object  of  this  syis- 
tom  Is  to  encourage  steady  consumption  of  current.  Up  to  a 
certain  point,  depending  uj>on  the  m.iximum  of  current  taken  by 
the  consumer,  each  con.-iun^  r  Is  charged  ot  a  maximum  rate  ;  but 
beyond  that  point  he  Is  charged  at  only  half  this  rate.  The  max- 
imum current  taken  by  each  consumer  is  indicated  by  a  "demand 
meter,"  the  Invention  of  Mr.  Wright.  This  meter  registers  the 
maximum  omperos  token  by  the  consumer  during  the  month,  as 
well  as  Indlontlng  to  the  <-<  nsumer  by  means  of  a  scale  the  number 
of  units  h»  must  consume  before  he  can  get  the  benefit  of  the 
lower  price.  This  system  has  been  found  greatly  to  encourage 
the  use  of  electricity  In  the  private  rxioms  In  shopkeepers'  houses. 

DT'PLEX  SUBMARINE  TELEGRAPHY.— An  Important  case 
Involving  both  a  potent  covering  a  system  of  dnplox  submarine 
telrgrophy  and  an  Interesting  jxiint  of  patent  low,  came  before  the 
court.-*  on  We<lni>sdoy  last.  The  action  Is  brought  by  Messrs. 
Mulrheod  ngolnsf  the  Commercial  Cable  Company,  and  has  al- 
ready occupied  the  attention  of  Quei^n's  Bench  Court  HI.  for  8«ven 
days,  the  l»est  counsel  of  the  l»ar  being  engaged  on  one  side  or 
the  other.  The  Commercial  Cable  Company  Kn^ame  licensees  of 
Messrs  Mulrhiod  under  the  United  States  patent  of  1S80.  the 
agreement  betwet>n  the  parties  reciting  the  various  patents  taken 
out  by  these  gentlemen,  among  them  being  the  English  patent 
No  2.^64  of  1S76.  and  an  United  States  patent  234. 4W  of  1880;  It 
»>elng  furth«-r  agreed  that  any  differences  of  opinion  orlsing  should 
he  tried  before  nn  English  court  The  C.mim.-'rclal  Cable  Cnni- 
n;«nv    allegi>    that    the    American    patent    of    IRRO    contains    nothing 
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more  than  one  of  the  many  methods  of  duplex  working  specified 
in  the  English  patent  of  1876,  now  expired.  They  therefore  argue, 
that  they  are  no  longer  under  an  obligation  to  pay  royalty  under 
the  United  States  patent  of  1880,  since  this,  under  the  American 
patent  law,  must  have  expired  contemporaneously  with  the  Eng- 
lish patent,  of  which  it  is,  they  argue,  nothing  more  than  a  later 
edition.  If  the  contention  of  the  Commercial  Cable  Company  is 
correct,  they  will  relieve  themselves  from  annual  payments 
amounting  in  all  to  something  like  £45,000,  their  payments  to  the 
patentees  running  on  under  the  American  patent  to  1897.  It  is 
somewhat  curious  that  the  question  of  the  simultaneous  expiring 
of  an  American  with  the  earliest  similar  foreign  patent,  which  has 
been  the  source  of  so  much  argument  with  you,  should  give  rise 
to  costly  litigation  in  this  country  also,  and  that  the  action  Bate 
Refrigerating  Company  v.  Hammond,  which  has  cropped  up  so 
frequently  in  electrical  litigation  in  the  United  States,  should  be 
quoted  in  our  own  law  courts. 


Telegraph  and  Telephone. 


ATLANTA,  GA. — A  large  delegation  of  telephone  men  connected 
with  the  Southern  Bell  Telephone  and  Telegraph  Company  held  a 
meeting  in  Atlanta  last  week.  The  visiting  delegation  came  to 
inspect  the  handsome  new  building,  switchboard  and  underground 
sj'stem  of  the  Atlanta  Telephone  Company,  recently  completed. 

TOLEDO,  OHIO. — Within  the  next  week  a  patent  suit  involving 
$5,000,000  will  be  filed  in  the  United  States  Court  by  the  American 
Electric  Company,  of  Toledo,  against  the  Central  Union  Telephone 
Company,  the  Bell  Telephone  Company,  and  the  Western  Electric 
Company,  of  Chicago,  for  appropriating  a  multiplex  switchboard 
invented  by  M.  J.  Carney,  of  this  city. 

LAGRANGE,  IND.— The  Lagrange  and  Rome  City  Telephone 
Company  has  been  organized  here  by  the  election  of  D.  A.  Fawce.  t 
as  president  and  J.  E.  Franks  secretary.  The  line,  twelve  miles 
long,  will  be  in  operation  within  ten  days,  and  President  Fawcett 
says  extensions  will!  be  made  to  Kendallville,  Fort  Wayne  and 
Goshen.  The  stock  in  the  company  is  held  at  Lagrange,  Ken- 
dallville and  Fort  Wayne. 


Electric  Light  and  Power. 


ASHEBORO,  N.  C.-Aii  electric  plant,  boilers,  etc.,  will  be 
bought  by  B.  J.  Fisher. 

BEAUMONT,  TEX.— The  Beaumont  Ice,  Light  and  Refrigeration 
Company  is  in  the  market  for  electrical  machinery. 

WEYMOUTH,  MASS.— Residents  are  complaining  of  the  quali- 
ty and  quantity  of  electric  light  now  being  furnished. 

NEWTON,  N.  J. — A  petition  is  now  being  circulated  asking  the 
authorities  to  issue  bonds  for  an  electric  lighting  plant,  to  cost 
about  $4,000. 

LOGANSPORT,  IND.— The  special  electric  light  committee  has 
made  plans  for  a  municipal  electric  light  plant.  William  Dolan, 
of  the  committee,  will  give  details. 

MILWAUKEE,  WIS. — Jacob  Cloos,  manager  and  electrician  of 
the  Manitowoc  Electric  Light  Company  for  nearly  five  years,  has 
resigned  to  accept  the  appointment  of  electrical  engineer  to  the 
Pabst  Heat,  Light  and  Power  plant. 

ROODHOUSE,  ILL.— The  city  of  Roodhouse,  111.,  is  ready  to  re- 
ceive bids  for  lighting  the  city,  as  per  plans  and  specifications 
which  have  been  adopted.  The  city  will  grant  a  franchise  for 
iiom  five  to  ten  years.      W.  G.  Armstrong  Is  mayor. 

BUFFALO,  N.  Y.— Architect  Fred  Mohr,  of  East  Utica  street.  Is 
making  plans  for  important  improvements  for  the  property  of  the 
Elmwood  Beach  Improvement  Company,  on  Grand  Island,  to  in- 
clude an  electric  lighting  plant.  William  Zlegle,  the  Buffalo  brewer, 
is  interested  and  Charles  Wagner,  of  Buffalo,  will  be  manager. 


The  Electric  Railway. 


HARTFORD,  CONN.— Both  Boards  of  Council  have  given  the 
Hartford  Street  Railway  permission  to  equip  with  the  trolley  sj's- 
tem. 

POTTSTOWN.  PA.— Contactor  CrlUy  has  begun  work  on  the 
trolley  railway  to  connect  Pottstown  and  Ringing  Rocks,  a  distance 
of  five  miles. 

McKEESPORT,  PA.— The  Citizen's  Passenger  Railway  Company 
proposes  to  extend  Its  lines  this  coming  summer,  but  no  details 
have  been  made  public. 

PHILADELPHIA,  PA.— Jones  &  Wallace,  of  Wissahlckon,  Pa., 
have  been  awarded  the  contract  for  the  proposed  extension  of  the 
Wissahickon  Electric  Railway. 


HENDERSON,  KY.— The  Henderson  Electric  Street  Railway 
Company  has  decided  to  build  three  and  on^-half  miles  of  electric 
road.      E.  G.  Sebree,  Jr.,  is  manager. 

WARREN.  N.  H.---An  item  is  going  the  rounds  of  the  press  that 
a  scheme  is  being  pushed  to  build  an  electric  railway  from  War- 
ren, N.  H.,  to  the  summit  of  Mount  Moosilake, 

CENTRAL  FALLS,  R.  I.— The  Town  Council  is  considering  the 
petition  of  the  Pawtucket  Electric  Street  Railway  Company  to  lay 
a  double  track  and  operate  cars  on  Broad  street. 

KANSAS  CITY,  MO.— Surveys  have  been  completed  for  eight 
miles  of  the  Westport  and  Waldo  electric  road.  No  contracts 
have  yet  been  let.  W.  E.  Winner,  415  American  Bank  Building, 
Kansas  City. 

STiLLWATER,  ILL.— The  Stillwater  Electric  Railway  Com- 
pany will  soon  be  sold  at  Sheriff's  sale.  It  is  reported  that  a  stock 
company  will  be  organized  amongst  the  residents  of  Stillwater  for 
the  purchase  of  the  road. 

MEDINA,  N.  Y.— About  the  1st  of  April  work  will  be  begun  upon 
the  proposed  Batavia  and  Lake  Ontario  Railroad,  of  which  Captain 
Beecher  is  president  and  J.  W.  Holmes,  of  Batavia,  Is  chief  en- 
gineer.     It  will  be  a  one-track  elevated  road. 

BALTIMORE,  MD.— Daniel  Keller  and  others  of  the  Twelfth 
District  have  asked  the  Baltimore  county  commisioners  for  a  re- 
newal of  the  charter  granted  them  for  an  electric  railway  from 
O'Donnell  street,  in  Canton,  to  Keller's  Pavilion,  by  way  of 
Mount  Carmel. 

RALEIGH.  N.  C— On  the  14th  of  April,  at  the  court  house,  wUl 
be  .sold  at  the  Instance  of  the  Mercantile  Trust  and  Deposit  Com- 
pany, of  Baltimore,  the  property,  rights  of  every  kind  and  fran- 
chise of  the  Raleigh  Street  Railway  Company.  R.  T.  Gray,  com- 
missioner, Raleigh,  N.  C,  will  give  details. 

LITHIA  SPRINGS.— An  electric  railway  will  be  constructed  to 
Lithia  Springs  from  Atlanta,  Ga.  The  eight  miles  of  line  to  the 
Chattahoochle  River  will  be  constructed  at  once,  and  the  re- 
maming  seven  miles  from  the  river  to  Lithia  Springs  later.  The 
Chattahoochle  River  Is  to  be  crossed  by  electric  launches  like 
those  in  use  at  the  World's  Fair. 

LAWRENCE,  MASS.— The  Lowell,  Lawrence  and  Haverhill 
Street  Railway  Company  has  begun  to  relay  its  double  tracks  on 
Essex  street,  a  work  which  was  stopped  last  fall  owing  to  the 
stringency  in  the  money  market.  The  double  track  extension  to 
Barker's  Grove,  Methuen,  will  be  started  soon.  Messrs.  Soule  & 
Dillingham,  Boston,  are  the  contractors. 

BROOKLYN,  N.  Y.— W.  A.  Boland,  of  Boston,  has  secured  the 
contract  to  construct  100  miles  of  street  railroad  through  Brooklyn 
and  suburban  towns  for  the  new  Nassau  electric  railroad  of  this 
city.  The  contract  calls  for  the  completion  of  half  of  the  system 
by  July  15,  and  the  i-emalnder  before  the  end  of  the  year.  Sev- 
eral other  Boston  capitalists  are  Interested  in  the  concern. 

AUBURN,  ME.— General  Manager  E.  W.  Gross  has  applied  for 
right  to  erect  poles  and  string  wires  for  change  of  motive  power 
to  electricity  for  the  Lewiston  and  Auburn  Railway,  and  the  mat- 
ter has  been  referred  to  a  special  committee  of  three.  Mr. 
Gross  states  that  contracts  for  rails,  etc.,  will  be  placed  as  soon 
as  permission  is  granted. 

DETROIT,  MICH.— The  Township  Board  of  Springwells  has 
granted  to  a  Detroit  syndicate,  headed  by  Elmer  T.  Hance,  post- 
master of  Detroit,  a  franchise  to  run  an  electric  street  railway  on 
Michigan  avenue  from  the  city  limits  to  the  Dearborn  line,  to 
be  completed  within  six  months.  The  name  of  the  new  company 
will  be  the  City  and  Suburban  Traction  Company. 

LOCKHAVEN,  PA.— The  McDonough  Construction  Companj,  ..f 
New  York,  has  offered  to  build  a  railway  on  the  bind  plan.  Lock- 
haven  to  raise  $10,000  on  bond  issue,  and  60  per  cent,  of  the  stock 
to  remain  with  the  local  company,  which  would  control  the  road. 
L.  M.  Patterson,  R.  D.  Peck  and  T.  H.  Harmon  have  been  ap- 
pointed a  committee  of  Lockhaven  citizens  to  raise  $10,000  on  issue 
of  bonds  by  the  road.      It  is  proposed  co  bond  the  road  for  $100,000. 


Personal  Notes. 


PROF.  L.  L.  NICHOLS  will  go  to  Europe  In  June  on  a  year's  va- 
cation. 

MR.  J.  J.  CARTY  delivered  a  lecture  at  Cooper  Union  on  March 
12  on  "The  Telephone,"  being  one  of  the  course  of  Uni\  ersity  Ex- 
tension lectures. 

MR.  ALBERT  L.  CLOUGH  read  an  able  paper  on  electric  rapid 
transit  before  the  Manchester  (N.  H.)  Board  of  Trade,  on  March  13, 
and  urged  the  grant  of  an  electric  franchise  for  Manchester. 

WILLIAM  MAVER,  JR.,  delivered  a  lecture  at  Cooper  Union  on 
March  19,  on  "Electric  Alarms  and  Signals,"  being  one  of  the  Uni- 
versity Extension  Course  lectures.  Fire  and  burglar  alarms,  police 
patrol  signals  and  railway  electric  block  signalling  were  considered 
among  others,  and  the  complicated  details  of  some  of  these  little 
known  systems  were  clearly  and  thoroughly  explained. 

MR.  FREDERICK  BATHURRT  is  making  a  tour  of  the  prin- 
cipal industrial  countries  of  Europe  in  order  to  note  the  state  of 
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electrical  development  In  each  as  compared  with  the  United  Slates 
and  England.  He  flndH  that  Switzerland  at  the  present  moment 
Is  much  ahead  In  the  application  of  electricity  to  power  and  light- 
ing, and  has  brought  to  J  1  perfection  the  simple  and  two 
and  three-phased  alternai  ■               i-^fms. 

MR.  MAX  LUHN.  chief  engineer  of  the  Helios  Company,  of 
Cologn*-.  fi»'rmany,  and  also  manager  of  the  company's  branch  of- 
t\rc'  In  H«-rlln,  arrlv»-d  March  2.'.,  on  the  American  Line  "New 
York  ••  for  a  tour  of  insp*  ctlon  of  th«-  electrical  f.-atures  of  the 
principal  American  cllles.  Mr.  Luhn  visited  this  <ountry  about 
HlghK'i-n  months  ago  and  made  many  friends,  who  will  be  glad  of 
an  opportunity  of  sf-.-lng  him  again,  and  learning  more  regarding 
thf  work  hlH  c.mpanv  is  d-iiig  In  (;.-rniany.  His  permanent  ad- 
dress whll.-  In  America  will  !>.•  In  care  of  C.  S.  Chamberlain.  Times 
Building,   New   York. 

MK.  H.  F.  PAHSHALL.  it  wa«  recently  rumored    conlemplate.1 

leaving  the  employ  of  the  General 
K)<-<irlc  Company  and  connecting 
himstif  with  a  w»-ll-kno\vn  manu- 
facturing firm.  \V»-  are  informt-d. 
however,  that  arrangements  have 
been  made  by  which  Mr.  Parshall 
is  to  continue  with  the  fleneral 
Klectric  Company  in  the  capacity 
uf  consulting  engineer.  He  is  to 
sail  for  Paris  the  last  of  March 
and  will  spend  several  months  In 
Hurope  in  the  Interests  of  the 
company.  Mr.  Parshall.  both  oy 
education  and  experience  Is  well 
fitted  for  the  line  of  work  he 
has  been  following.  He  received 
his  technical  education  In  the  uni- 
versities of  Cornell  and  Lehigh. 
His  i)ractlcal  experience  began 
with  the  Sprague  Electric  Rail- 
way and  Motor  Company,  where 
he  spent  e<.nsld. table  time  designing  stationary  and  street  car 
motors.  P'or  a  brief  period  he  was  connected  with  th»'  Wen- 
Btrom  Dynamo  and  Motor  Company,  of  Baltimore,  and  during  that 
time  designed  what  Is  claimed  to  be  the  first  multipolar  single  re- 
duction motor  that  was  successfully  operated  In  this  country. 
The  armature  was  of  ihe  Ironclad  tyi)e  ami  drum  wound  and 
differed  little  from  the  best  street  car  motors  of  to-day.  He  was 
engaged  by  the  Kdlsr.n  General  Electric  Company  as  an  engineer 
at  the  Schenectady  works  until  the  consolidation  of  the  two  great 
C(»mi>anies.  since  which  time  he  has  been  at  Lynn  in  charge  of 
the  calculating  d.-partm  -nt,  In  which  all  the  cahulating  and  much 
of  the  designing  work  is  done.  Mr.  Parshall  Is  a  member  of  the 
American  Institute  of  Electrical  Engineers  and  the  American 
Instltne  of  Mechanical  Engineers  and  a  lecturer  at  the  Massa- 
chusetts Institute  of  Technology  on   Dynamo  Design. 


Miscellaneous  Notes. 


Tin:  ELECTRIC  CLVB.  of  St.  L-mls.  Mo.,  hd.l  its  r.u- 
ular  meeting  on  Saturday  fvenlng,  tin-  U4th  Inst.,  at  S;!'..  Mr. 
H.  H.  Humphrey  read  a  paper  on  "  Electrolysis."  and  a  gen- 
eral discussion  will  follow.  Some  buslnexs  matters  of  Importance 
lo  the-  club   will    be   pres>-nted. 

THE  UNIVERSITY  OE  WISCONSIN  has  announccl  the  fol- 
lowing sjwclal  lectures  and  subjects  In  electrical  engineering: 
Gilbert  Wilkes,  dynamo  designing:  A.  V.  Abbott,  telephone  swltch- 
boanls:  L.  A.  Ferguson,  modern  electric  light  stations;  A.  J. 
Rogers,   electrolysis;    Ellsha   (»ray.   the   telautograph. 

A  FAR.Nf  PLANT.  -Mr.  11.   W.  Phllbrlck.  the  electrical  engineer 
of    ex-Vlce-Presldent     Morton's    Elh-rslle    tnrm.    has    Just    finished 
Installing   the   largest    country   Installation    In    the   world.       ' 
nn  ImniiMise  lighting  plant  there  are  motors  for  all  purpose.-  > 

electro-thermostats    In    the   hnrn.    which    building   re<|ulres   no   "ess 
than  non  llghl.x. 

PUI.NCE  HIS.MAUCK  Ir  Introducing  the  i-leclric  light  In  his 
palace  at  Friedrlchsruhe.  and  has  entrusted  the  work  to  the 
firm  i>f  Schuckert  &  Co..  of  Nuernberg.  Germany.  The  power  for 
the  plant  Is  (o  be  obtained  from  a  sawmill  Ix-longlng  to  the  Prince 
and  located  within  a  vei  y  short  distance  of  the  buildings  In 
which  the  light    Is  to  he  Introduced. 

THK  ELECTRICAL  S<iCIETY.  recently  organized  nt  Cornell 
l^nlver.dly  has  been  very  s-uccessful.  and  groat  Interest  has  Wen 
taken  In  Us  work,  both  b>  the  students  and  the  professors.  It 
has  now  been  decided  that  the  papt  rs  rend  before  th*»  society 
will  he  puhll!»lied  In  book  form.  The  vi»lumc  will  also  contain  the 
discussions.  The  publli^atlon  will  be  Issued  towards  the  close  of 
the  college   year  -probably   In    May 

THE  AMERICAN  STREET  RAILWAY  CONVENTION,  which 
Is  to  tneet  In  Atlanta  In  October  next,  will  be  most  hospitably  re- 
ceived by  that  city.  Preparations  are  being  madi\  and  the  place 
for  the  convention  has  been  .selected.  It  will  be  at  Machinery 
Hall.  In  Piedmoiu  Park,  whc-re.  In  addillon  I  >  th.>  rooms  f.»r  th«» 
convention's  session,  there  Is  ample  buildlitg  room  for  the  numer- 


ous railway  exhibits.  Everything  points  to  a  successful  meeting. 
The  executive  committee  have  met  in  Atlanta,  and  have  ad- 
journed  after  arranging  preliminaries. 

ELECTRIC  BUOYS.— Captain  W.  S.  Schley,  anu  Lieuienani- 
Commander  C.  H.  West.  U.  S.  Navy,  accompanied  by  Mr.  Ira  W. 
Henry,  electrical  engln-er  of  the  Bishop  G.  P.  Co..  started  for 
Mobile,  Ala.,  on  March  'Jh,  to  make  a  topographical  survey  of  Mobile 
Bay  and  the  adjacent  shores  to  ascertain  the  practicability  of  light- 
ing the  thirty-mile  chaim-d  with  electric  buoys  and  provide  for  the 
erection  of  the  necessary  generating  plant.  The  successful  opera- 
tion of  electric  buoys  for  the  last  six  years  in  New  Y'ork  Bay  and 
the  fine  showing  in  Lake  Michigan  during  the  Fair  have  proven 
the  adaptability  of  this  work  for  harbor  lighting,  and  opens  up  a 
new  branch  of  lighthouse  engineering. 

r 

Cvaxic  kind  ^xxdn^tvhxl  llotce 


THE  NOVELTY  ELECTRICAL  SUPPLY  COMPANY,  of  Will- 
lamsport,  Pa.,  has  moved  into  new  quarters  on  the  ground  floor  of 
."J.^j  West  Fourth  street. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  East  Berlin,  Conn., 
will  furnish  the  iron  roof  for  the  new  car  barn  for  the  Colonial 
Street  Railway  Company,  of  Kingston,  N.  Y. 

THE  GENERAL  INCANDESCENT  ARC  LIGHT  COMPANY. 
572  First  avenue,  N.  Y.,  has  issued  circular  No.  8,  an  Illustrated 
price-list  of  blade  swilch?s  of  capacities  from  35  to  1750  ampt-re.**. 

THE  WESTINGHOUSE  ELECTRIC  AND  MANUFACTURING 
COMPANY,  of  PlttsburiTh,  Pa.,  has  issued  a  circular  describing  and 
illustrating  the  Wurts  iion-arclng  railway  lightning  arrester,  re- 
cently placed  on  the  market. 

THE  CHARLES  PLUMB  ELECTRICAL  WORKS.  K«  Erie 
street,  Buffalo,  N.  Y^.,  will,  in  addition  to  a  regular  supply  busi- 
ness, manufacture  and  repair  static  electrical  apparatus,  frlctlonal 
machines,  physicians'  electro-medical  apparatus  and  electro-me- 
chanical devices. 

WELLS  GOODHUE,   ir.64  Monadnock   Block,   Chicago,   has  suc- 
ceeded to  the  business  of  the  firm  of  Goodhue  &  Lincoln,  dealers 
in  high  grade  electrical   material,   Wagner  slow  speed  motors  and 
djnamos   for   direct  and  alternating  currents.   Sunbeam   lncande«i 
cent  lamps,   etc. 

THE  HAYDEN-P.OOKER  MANL^FACTURING  COMPANY,  2140 
DeKalb  street,  St.  Louis,  .Mo.,  recently  organized.  Is  mi-ellng  with 
flattering  success.  If  substantial  ordei^s  for  batteries  and  cells  can 
lie  considered  as  a  criterion.  This  company  Is  now  fully  «»quipped 
and  In  a  position  to  ex«»cute  orders  of  any  size. 

THE  GREAT  WESTERN  MANUFACTURIN<;  Ct>MPANY,  of 
t'hlcago.  Is  preparing  for  the  market  a  new  one-eighth  hor8<- 
power  fan  motor  for  110-volt  circuits  with  a  12-lnch  fan  and 
wire  guard. 

THE     WHEELER     REFLECTOR    COMPANY,     IS    Washington 
street,    Boston,    Mass.,   nas   l.ssued   a   32-page  catalogue   of  electrio 
refiectors   based    upon    the    Wheeler   system    of   sp<^cial   shapes   for 
special  uses.      Many  forms  of  reflectors  are  shown.  Including  a  new 
silver-plated   mirror  reflector  for  show  rofims  and   windows. 

FRANK  H.  STEWART,  120S  Green  street,  Philadelphia,  is  plac- 
ing <»n  the  market  a  neat  and  eftlcient  type  of  ek'Ctrlc  fan.  The 
fans  will  be  ma<le  with  two  and  four  blades  for  six  ancl  one-half 
and  nine  and  one-half  amperes  arc  and  110,  220  and  250  volt  direct 
current  circuits,  and  will  be  furnished  nickeled  or  of  polished  brass. 

THE  WESTERN  BUILDING  AND  LOAN  ASSOCIATION.  22" 
South  Clinton  street.  Chicago.  III.,  has  submitted  Its  first  annual 
report.  All  the  ofllcers  of  the  association  are.  or  have  l>een.  con- 
nected with  the  Western  Electric  Company  f<ir  a  number  of  years. 
It  Is  clalnied  that  the  association  has  met  with  great  sucx^ss  dur- 
ing the  past   year. 

THE  GERSON  ELECTRICAL  COMPANY.  420.1  Walnut  street. 
Phlla<lelphla,  P»i,  has  issued  a  **Telephone  Catalogue"  In  which 
various  styles  of  receivers  and  transmitters  are  described.  Their 
standard  Instruments  consist  of  the  "Bell"  main  line  magneto  tele- 
phone with  a  Blake  or  « arbon  transmitter,  ami  "warehouse"  tele- 
phone, with  the  same  kind  of  transmitter  an-'  v—^i\<r  l<i)i  vicnai- 
llng  by  means  of  a  switch  and  electric  bell. 

THE  ST.VNDARD  P.MNT  COMP.VNY.  2  Liberty  street.  New 
York.  Is  sending  to  Its  many  friends  samples  of  Its  rul>erold  rooflng. 
Ruberold.  combining  as  It  does  the  good  qualities  of  P.  &  B.  Com- 
pound. Is  claimed  to  be  "the  thing"  for  the  roofs  of  power  houses 
and  sheds.  It  Is  absolutely  waterproof,  is  odorless,  will  resist  Are. 
acids,  and  alkalies,  and  Is  not  afTectcd  by  contact  with  c«ither  steam, 
oil  or  gases.  In  fact.  It  Is  what  has  been  for  tnanv  \  c.Trs  sMipht. 
a  light,   easily  laid  waterproof  rooflng. 

H.  B.  COHO  &  CO..  of  the  "Mall  and  E\pn  ss  '  BulM 
Broadway.  New  York,  are  now  contractors  for  the  a); 
manufactured  by  the  Mather  Electric  Company,  of  Manchester. 
Conn.,  for  New  York  City.  Brooklyn  and  vicinity  and  New  Jersey. 
Mr.  Coho  Is  well  known  through  his  connection  with  the  Waddell- 
Entz  comrany,  as  Its  sales  agent,  and  proposes  to  make  a  strong 
flght  for  Mather  business  In  his  territory.      Mr.  Thomas  C.  Perkins. 
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vice  president  of  the  Matlier  Electric  Company,  who  is  in  New- 
York  City  much  of  the  time,  will  also  make  his  headquarters  at 
203    Broadway. 

THE  ELECTRIC  APPLIANCE  COMPANY,  of  Chicago,  is  just 
placing  upon  the  market  the  Allen  soldering  stick— a  soldering  flux 
in  solid  stick  form  to  take  the  place  of  resin,  acids  and  soldering 
salts.  It  is  put  up  in  candles  one  inch  in  diameter  and  six  inches 
long,  and  is  applied  by  simply  rubbing  on  the  joint  when  heated. 
THE  WESTERN  TELEPHONE  CONSTRUCTION  COMPANY'S 
new  telephone  was  recently  tried  between  Newark  and  other  points 
in  New  Jersey.  It  is  claimed  that  during  one  conversation,  carried 
on  over  an  eight-mile  line,  the  receiver  at  the  Newark  end  was 
held  at  arm's  length  by  one  of  the  visitors  and  every  one  in  the 
large  room  heard  distinctly  everything  that  was  said  over  the  line, 
some  of  those  present  being  more  than  ten  feet  distant  from  the 
receiver.  The  tests  included  trials  with  several  microphone  car- 
bon telephones,  but  the  results  with  the  Western  instrument  are 
claimed  to  be  much  more  satisfactory. 

FISHER  &  PORTER,  1025  Monadnock  Block,  Chicago,  111.,  are 
equipping  with  machinery,  for  W.  H.  Roessle,  of  Pittsburgh,  a  gold 
mine  at  Tellico  Plains,  Tenn.,  and  have  supplied  Kotine,  a  new 
material  for  painting  iron  structures,  for  the  new  Lincoln  Park 
bridge,  recently  erected  by  the  Pittsburgh  Bridge  Company.  They 
have  the  contract  to  supply  two  75-h.  p.  M.  A.  Green  engines  for 
the  Leland  Hotel,  Chicago,  and  have  several  contracts  of  a  sim- 
ilar nature,  ready  to  be  closed.  They  have  advices  from  the 
home    office    of    the    Altoona    Manufacturing    Company,    that    the 


works  are  running  full  time  with  a  complete  romplement  of  men. 
and  are  turning  out  engines  as  fast  as  their  equipment  will  allow. 
One  150-h.  p.  engine  for  the  Farmington  Light  and  Power  Com- 
pany, Farmington,  111.,  and  one  125-h.  p.  engine  for  the  Western 
Glass  Company,  of  Colorado  City,  Col.,  are  among  the  plants  re- 
cently installed  in  the  West.  From  the  Providence  Steam  Engine 
Company  they  say  word  comes  that  the  works  are  running  day 
and  night  with  a  double  turn  of  men  in  the  construction  of  the 
improved  Greene  engine,  of  which  they  are  the  sole  builders.  There 
is  evidently  a  demand  abroad  for  engines  and  orders  are  being 
placed  where  they  will  receive  the  best  attention. 


^lX0me00  ^j;jttce0. 


BATTERY  CUT-OUT,  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  Syracuse,  N.  T. 

OPEN  AND  CLOSED  CIRCUIT  CELLS.— The  Hayden  car- 
bon porous  cup  No.  1  cell;  the  Hayden  carbon  porous  cup  No.  2 
cell  ;  a  Leclanche  clay  porous  cup  cell;  a  standard  Fuller 
cell;  a  No.  2  Fuller  cell;  a  single  cylinder  carbon  cell;  a  double 
cylinder  carbon  cell.  All  reliable  and  efficient  and  at  prices  lower 
than  ever.  THE  HAYDEN-BOOKER  MFG.  CO.,  2140  DeKalb  St., 
St.  Louis,  Mo. 


Illustrated    RecoFd   of   Eleetrieal    Patents. 


U.  S.  PATENTS  ISSUED  MARCH  13,  1894. 
(In  charge  of  W.  A.' Rosenbaum,  177  Times  Building,  New  York.) 
516,188.  ELECTRIC  RAILWAY;  M.  W.  Dewey,  Syracuse,  N.  Y. 
Application  filed  July  6,  1889.  This  comprises  a  conduit  having 
a  movable  coil  therein  in  electrical  connection  with  a  source  of 
electricity,  a  veiiicle,  means  to  cause  the  movable  coil  to  fol- 
low the  vehicle,  a  secondary  circuit  on  the  vehicle  in  induction- 
able  relation  to  the  coil,  and  a  motor  to  move  the  vehicle  in 
the  secondary  circuit. 
516,198.  AUTOMATIC  HEAT  REGULATING  APPARATUS;  C. 
F.  Goodhue,  Boston,  Mass.  Application  filed  May  11,  1893. 
This  comprises  a  circuit  adapted  to  render  operative  damper 
controlling  mechanism,  and  embracing  a  thermostatic  circuit 
closing  device,  a  polarized  relay  having  a  vibratory  armature,  and 
a  current  reverser,  and  means  for  establishing  the  circuit  in- 
dependently of  the  thermostatic  device. 

516.204.  MAGNETIZING  COIL;  J.  D.  Ihlder,  Yonkers,  N.  Y. 
Application  filed  Nov.  18,  1893.  As  a  means  of  producing  a  low 
rate  of  change  of  magnetic  lines  of  force,  a  double  magnetizing 
circuit  in  shunt  relations  to  each  other,  and  wound  in  opposite 
directions  with  terminals  in  permanent  connection. 

516.205.  CABLE  HANGER;  A.  E.  Johnson,  Wakefield,  Mass.  Ap- 
plication filed  July  6,  1893.  This  comprises  a  metallic  strip 
having  tongue  slots  and  provided  at  one  end  with  a  tongue 
having  one  or  more  finger  openings,  the  strap  having  one 
or  more  locking  fingers,  one  of  the  fingers  being  adapted  to 
enter  one  of  the  finger  openings  after  the  tongue  has  been  in- 
serted through  the  tongue  slots. 

516,213.  ALTERNATING  CURRENT  MOTOR;  R.  Lundell,  Brook- 
lyn, N.  Y.  Application  filed  July  30,  1892.  An  alternating  cur- 
rent motor  having  a  pair  of  current  collecting  brushes,  one  fixed 
and  the  other  immovable,  with  a  conductor  connecting  said 
brushes,  the  movable  brush  lying  in  a  different  plane  from 
and  adapted  to  be  rotated  past,  the  fixed  brush.  (See  illustration.) 

516,217.  RHEOSTAT;  H.  McNulta,  Bloomington,  111.  Applica- 
tion filed  May  1,  1893.  This  consists  of  a  pile  of  plates,  each 
of  which  contacts  with  an  adjacent  plate  by  contact  projec- 
tions. 

516,239.  ELECTRICAL  PROTECTION  FOR  SAFES;  C.  F.  A. 
Sturts,  San  Francisco,  Cal.  Application  filed  April  11,  1893. 
This  comprises  an  inclosing  casing  having  a  movable  front,  a  lin- 
ing for  the  casing  composed  of  meta,llic  sheets  having  inter- 
posed insulating  material,  one  or  more  automatic  circuit 
closers  connected  •  to  both  of  the  sheets  and  adapted  to  be 
closed  by  removing  the  removable  front,  and  electrical  connec- 
tions to  an  alarm. 

.S16,240.  ELECTRICAL  PROTECTION  FOR  WINDOWS;  C.  F.  A. 
Sturts,  San  Fi-ancisco,  Cal.  Application  filed  April  11,  1893. 
The  combination  of  a  window  and  an  alarm  mechanism,  of  ,1 
molding  connected  to  the  window  frame,  parallel  wires  in  the 
molding,  and  one  or  more  spring  contacts  normally  open,  but 
adapted  to  make  contact  with  both  of  the  wires. 

516,253.  SECONDARY  BATTERY;  E.  R.  Whitney,  Manchester. 
N.  H.  Application  filed  Feb.  4,  1893.  This  comprises  a  num- 
ber of  pans  of  insulating  material,  the  bottom  portion  of  each 
of  which  enters  and  closes  the  top  portion  of  the  one  below, 
the  pans  having  positive  and  negative  plates  supported  on  the 
inner  and  outer  surfaces  thereof,  and  connected  therewith  by 


.   electrical  conductors  passing  through  the  bottom  of  the  tray. 

516,263.  ELECTRIC  MOTOR;  O.  F.  Conklin,  Dayton,  Ohio.  Ap- 
plication filed  Jan.  9,  1893.  The  combination  of  a  spider  sup- 
ported by  the  armature  and  having  a  space  in  the  central 
vertical  extension  thereof;  a  switch  attached  to  the  extension 
within  the  space,  the  switch  having  two  contact  points;  a  field 
magnet  having  two  sets  of  coils  inclosed  by  the  armature;  a 
vertical  rod  and  a  cam  loosely  mounted  thereon,  whereby  con- 
nection may  be  effected  with  one  or  both  sets  of  field  magnet 
coils. 

516,298.  DYNAMO-ELECTRIC  MACHINE;  F.  J.  Crouch,  Port- 
land, Ore.  Application  filed  Feb.  27,  1893.  The  combination 
with  a  base  frame  of  separable  fields  having  flanged  ends  re- 
movably connected  together,  and  means  for  vertically  adjusting 
the  connected  fields  within  the  base  frame. 

516,312.  PROCESS  OF  ELECTRIC  METAL  WELDING;  H.  Lemp, 
and  W.  S.  Moody,  Chelsea,  Mass.  Application  filed  Oct.  20, 
1890.  This  comprises  a  transformer  having  a  secondary  bar 
or  conductor  provided  with  an  intermediate  pole  or  electrode 
whereby  it  may  constitute  a  divided  source  of  energy. 

516,336.  CAR  LIGHTING;  W.  M.  Miner.  Plainfield,  N.  J.  Appli- 
cation filed  No,v.  7.  1893.  The  combination  of  a  branch  from  a 
main  line  exterior  to  the  car,  electric  lamps  in  series  in  the 
branch,  a  storage  batterj'  in  series  with  the  lanips,  and  means 
controlled  by  the  current  fiowing  in  the  branch  for  closing  and 
breaking  the  connection  between  the  battery  and  one  or  more 
substitute  lamps. 

516,341.  SAFETY  DEVICE  FOR  ELECTROSTATIC  MEASUR- 
ING INSTRUMENTS;  W.  E.  Ayrton  and  T.  Mather,  London, 
England.  Application  filed  Sept.  7,  1893.  The  combination  of  a 
"safety  terminal"  having  the  metal  parts  inclosed  in  insulating 
material,  safety  fuse  holder  and  an  insulating  and  short-cir- 
cuiting device. 

516,374.  CLOSED  CONDUIT  ELECTRIC  RAILWAY;  F.  L.  King, 
Chicago,  111.  Application  filed  May  5,  1893.  The  combination 
of  an  insulated  conductor,  a  chamber  inclosing  the  same,  a 
cover  for  the  chamber  provided  with  armatures  with  a  vehicle 
carrying  magnets  having  their  magnetic  fields  overlap  and  suc- 
ceed each   other. 

516,379.  SWITCH  FOR  SECONDARY  BATTERIES;  H.  MuUer, 
Nuremberg,  Germany.  Application  filed  Dec.  27,  1892.  The 
combination  with  main  sliding  contacts  and  guideways  for  the 
battery,  of  auxiliary  sliding  contacts  and  guideways  connected 
to  the  main  contacts,  and  a  voltmeter  connected  with  the  last 
named  guideways  so  that  the  voltage  of  a  single  cell  is  indi- 
cated. 

516,447.  COMMUTATOR  FOR  ELECTRIC  MACHINES;  C.  Oli- 
vetti, Ivrea,  Italy.  Application  filed  April  29,  1893.  This  com- 
prises a  commutator  divided  into  a  plurality  of  electrically  sep- 
arated parts,  each  part  consisting  of  a  series  of  commutator 
segments  provided  with  intervening  insulating  spaces,  brushes 
being  provided  for  each  electrically  separated  part  of  the  com- 
mutator, the  arrangement  being  such  that  the  brushes  of 
the  same  polarity  shall  have  successive  and  continuous  action. 

516.478.  ELECTRIC  LOCK;  J.  R.  Donnelly,  Fairfield,  Me.  Appli- 
cation filed  March  30,  1893.  A  combination  keyboard  having  bars 
or  poles  connected  with  the  wires  of  an  electric  circuit  and  push 
buttons,  the  poles  of  which  are  connected  with  movable  arms 
adapted  to  be  connected  at  wiU  with  the  bars. 
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f.)ft,4M  REGI'LATING       8WKET        FOR        '•^^^ANDt.bCENT 

LAMPS;  M.  D.  Greengard.  St.  Louis.  Mo.  Application  filed 
May  18.  1893  A  Bocket  haMng  a  resistance  and  connection,  a 
revoluble  shaft  conn-^cied  thereto,  a  friction  disc  carried  D> 
the  Bhaft  and  a  spring  having  Ita  body  In  engagement  there^th 
with  Hu(Tlcl..nt  force  to  hold  the  same  and  the  shaft  at  different 
pointM  In  their  movement.  ^     ^     ,,      ,  ■ 

C16487.  ELKCTKIC  CUKKENT  REGULATOR;  C.  D.  HasklnM. 
iirooklyn.  N.  Y.  Application  llled  April  1.  1^89.  The  combina- 
tion with  a  shifting  brush  carrier,  of  a  frictlonal  device  to  oper- 
ate the  brush  carrier,  and  an  electric  motor  In  circuit  with  the 
dynamo  to  rotate  the  frictlonal  device. 

516  492.  ELECTRIC  TROLLEY  DEVICE;  C.  Knapp.  St.  Louis. 
Mo  Application  hied  Nov.  I'O.  18M.  This  comprises  a  p^.le 
the  terminal  of  which  forms  suitable  bearing  surfaces,  suit- 
able lugB  on  each  side  of  the  upper  of  the  surfaces,  and  guards 
adjacent  to  each  bearing  surface  for  guiding  the  wire.  (See 
Illustration.)  _,^       ,     ^. 

616  495.  SYSTEM  OF  CAJl  LIGHTLNG.  HEATING.  ETC.;  I.  N 
Lewis,  Fort  WadBWorth.  N.  Y.  Application  ttltd  July  1^..  1893. 
In  a  railway  car  carried  by  a  swivellng  truck,  the  comblna 
lion  with  a  dynamo,  power  driven  from  the  axle  of  the  truck, 
of  a  trarmniltting  shaft  geared  to  the  axle,  and  a  bearing  for 
the  shaft  carried  by  an  arm  or  bracket  mounted  on  the  equal- 
izing bars  of  the  truck. 

616  496  CAR  LIGHTING.  I.  N.  Lewis.  Fort  Wadsworth.  N.  \. 
Application  Hied  Sept.  6.  1893.  The  combination  with  a  dynamo 
machine,  of  a  reversible  driving  power,  a  comi>eii8atlng  coll 
connected  to  the  armature  and  adapted  to  oppose  the  rise  of 
electromotive  force  from  Increase  of  speed,  and  a  pole  changer 
between  the  pole  and  armature. 

516  497.  SELF-REGULATING  DYNAMO;  I.  N.  L..'Wls.  Fort 
Wadsworth,  N.  Y.  Application  filed  Sept.  8,  1893.  The  com- 
bination with  a  dynamo,  driven  by  variable  speed,  of  a  magn.n 
coll  In  the  circuit  of  the  armature  wound  or  api)lled  to  tend  Vj 
cut  down  the  voltage  of  the  armature  when  the  current  in 
the   coll.    due    to    Incr-.-ase    of   speed    rises. 

B16  498  ELECTRIC  SWITCH;  I.  N.  Lewis.  Fort  Wadsworth.  N. 
Y.  Application  filed  Oct.  12.  1893.  The  combination  of  a  sep- 
arately excited  dynamo  and  an  electromagnetic  pole  chang  r 
cr.nlrolllng  the  connection  thereof,  with  a  working  circuit  and 
responsive  to  chang.s  In  the  direction  of  the  current  supplied  by 
the  armature  of   the   nuichlne. 

616  50«J  ELECTROMECHANICAL  GONG;  M.  Martin.  Maiden, 
Mass  Application  filed  Aug.  8.  1893.  This  comprises  a  vi- 
brating striking  lever  and  controlling  mechanism  to  engag.- 
and  r.tiiln  the  lever  Htatl<»nary  at  the  end  of  each  vibration, 
combined  with  el.^ctromagn.tlcally  releasing  mechanism  for  th.- 
controlling   m'chanlHin. 

516  506.  INTERIOR  TELEPHONE  SYSTEM;  T.  McCoubray,  N.-w 
York,  N.  Y.  Application  filed  Dec.  4,  1893.  A  telephon<- 
nlvotally  secured  to  a  portable  base,  In  combination  with 
switching  contHctH  b.^w*  <  n  the  base  and  the  td.'phone,  whereby, 
when    the    latter    Is    'lltfd    fo    on.-    sldf.    the    clroulf  connorlions 

are  changed. 
516  508       ELECTRIC  IIIOATER;  J.  o.Mcara,  New   York,  N.  Y,     Ap- 
plication   filed    Dec.    t:.    18«2.      This    comprises    a   core    supplle  I 
with  n  surrounding  <i.ndu«t..r  InsnlHt.-.l  fr..m  Uv  cor-  nn.|  from 


1893.      In  an  electric  telegraph,  a  revolving  contact  drum.  Exed 

stops  at  one  end  thereof,  a  space  key  and  a  lever  connectmg 

thereto  and  normally  In  contact  with  one  o^ J-^!,f;^°Pf,  _„,„p,^ 

516.553.  ARMATURE  FOR  DYNAMO  ELECTRIC  MACHINES 
OR  MOTORS;  W.  B.  Savers.  Glenwood,  Scotland.  Application 
filed  April  26  1^92.  This  comprises  an  armature  having  the  sec- 
tions of  Its  winding  connected  to  the  commutator  strips  by  com- 
mutator colls  so  wound  upon  the  core  that  the  current  gener- 
ated m  each  of  them  and  In  the  adjacent  armature  section  w^ll 
be  In  the  same  direcllcn.  ,      ^     ,^      ,  r-^,,,, 

516  558  AUTOMATIC  BLOCK  SIGNAL;  J.  D.  Taylor.  ChilU- 
cothe.  Ohio.      Application  filed  May  29.  1893.      The  combination 


NO.  616.213.     ALTKRNATIN<;  «MRUENT   M»»TOR 

external  objects,  and  Hs  oolls.  Insulat.-d  from  laoh  other,  com- 
bined with  n  casing  having  laterally  projecting  fianges  ana  a 
scries  of  change  toj..^  appll.nble  to  such  flanges,  at  pleasure,  to 
Incroa.sc  or  dlmlnlf«li   the  top  surface. 

516.516.  ELECTRIC  MOTOR  FOR  STREET  CARS;  W.  Baxter. 
Jr..  Baltimore.  Md.  Appllcotlon  filed  April  4.  1S91.  In  cmbl. 
nation  with  an  electric  motor  having  Its  field  distorted  and  the 
wire  spare  fiMinod  between  Its  poles;  of  foce  plates  on  the  sides 
of  the  poles  to  Inrreapo  the  cross  section. 

516  524.  SUSI'ENDED  ELECTRIC  FAN  MOTOR;  J.  F.  Donlson. 
New  Haven.  Conn.  AipHcatlon  filed  Jan.  V».  1S93.  An  arma- 
ture core  comprising  two  cnstlngs.  each  consisting  of  a  half  rim 
and  an  onn  extending  Inward  from  the  center  of  the  half  rim 
and   provided   with    -in   eye.    through    which   the   shaft   passes. 

516  552  TELEi;RA1'H  APrARATUS;  J  \  Parker.  St  Tx^uls. 
Mo    and  J.  L,  Summers.  Chicago.  III.      Application  filed  Feb.  23, 


NO.  516,492— TROLLEY  DEVICE. 


NO.  516,574.— ARC 
LAMP. 


with  a  revoluble  signal,  of  a  source  of  light  yielding  to  two 
light  beams,  the  revcluble  signal  being  arranged  to  eclipse 
the  light  beams  In  alternation. 
.'.16,565.  ELECTRIC  RAILWAY  SUPPLY  SYSTEM;  J.  D.  Cum- 
mlngs,  Detroit,  Mich.  Application  filed  Sept.  22,  1892.  This 
comprises  a  contact  de\ice  suspended  from  the  car  consisting 
of  a  supporting  frame  located  In  the  conduit  and  a  plurality  of 
independently  vertically  and  laterally  movable  travelers  loosely 
mounted  In  the  frame  and  arranged  horizontally. 

r.16,574.  ELECTRIC  ARC  LAMP;  F.  L.  McGahan,  Indianapolis, 
Ind.  Application  filed  Jan.  2,  1892.  The  combination  of  a  cas- 
ing, a  spiral  carbon  magazine  with  si>rln^  therein  for  forcing 
the  carbons  to  the  center  of  the  same,  an  opening  In  line  with 
the  centre  through  which  the  carbons  are  adapted  to  pa8s,sprin(; 
arms  for  holding  the  cjiibons,  means  for  feeding  the  same  and 
circuit  wires  connected  to  the  springs.      ^See  illustration.) 

516,697.     SEMAPHORE  SIGNAL;  I.  L.  Green,  Klttannlng,  Pa.     Ap- 
plication   filed  July   22,   1893.      The  combination   of  a  sen 
arm   fulcrumed   near  one  of  Its  ends,  a  sleeve,   a  link   i. 
connecting  and  end  of  ^aid  arm  with  the  sleeve,  and  means  for 
moving    the    sleeve    rearward   and    thereby    raising    the    arm    to 
horizontal  position. 
516,596      ELECTRICAL  RAILWAY  SIGNAL;  I.   L.  Green,  Klttan- 
nlng.   Pa.      Application    filed    July    22.    1893.      The    combination 
with   a   longitudinally    movable   arm.   a   means   for  locking   the 
same   In    Its   rearward    position   and   contacts   brought   Into  en- 
gagement  with   each   other   by   the   rearward    movement   of  the 
arm,   of  a  relay,   and  an   electromagnet,   the  magnet  serving  to 
release  the  locking  mechanism  for  the  arm. 
516.598.      ELECTRICAL    RAILWAY    SIGNAL:     T.    L.    Green,    Klt- 
tannlng,  Pa       yvppllcntlon   filed  July     -  The  combination 
with  an  arm.  a  shaft,  a  segment  on                 aft,  a  rack  bar  en- 
gaged by  the  segment  and  connected  with  the  arm.  and  a  supple- 
mental shaft  adjacent  to  the  first  mentioned  shaft,  and  a  speed 
multiplier  connecting  the  shafts  together. 
516.626.      CLOSED     CONDUIT      ELECTRIC     RAILWAY;      E.      H. 
Brown.   Salem.   Mass.      Application   filed   April   22.   1893.      Closed 
independent  and  separate  sections,  each  forming  a  surface  con- 
ductor, a  section  of  a  continual  central  rail,  and  an  Insulating 
inclosure.   In   combln!<tlon   with   Independent  longitudinal   switch 
contacts,  each  lying  loorely  within   the  Inclosure. 
M6.631.      CLOSED   CONDUIT    FOR    ELECTRIC   RAILWAYS;    W. 
Lawrence.  New  York.  N.  Y.       Application  filed  May  2.  1893.  This 
comprises  a   main   conductor,   a   contact,  a  <~  "      o   the 
main    con«luctor    to    the    fixed    part  of  the  ,-hted 
lever   carr>-lng   the    movable    part   of    the    contact,    a    sectional 
working  conductor,   a   rod    connecting    the    moving    conductor 
to  the  weighted  lever,  and  a  water  tight  casing  Inclosing  the 
conUcts  and  lever. 
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THE    ELECTRIC  RAILWAY  IN    EUROPE  AND    AMERICA. 

In  a  recent  issue,  an  esteemed  French  electrical  contem- 
porary, whose  editor  is  an  exceptionally  iairminded  one, 
ventures  to  remark  that  "old  Europe  was  the  cradle  and 
America  the  school"  of  the  electric  railway.  To  this  poeti- 
cal effusion  it  might  have  been  added  for  completeness  sake, 
that  the  birthplace  and  parents  of  the  infant  were  also  Ameri- 
can. This  will  doubtless  lead  many  of  us  to  st(  p  and  con- 
sider what  proportion  of  a  successful  man's  abilities  he  owes 
to  his  parentage  and  schooling  and  how  much  or  how  little 
to  his  cradle.  The  litde  stor>'  might  have  been  related 
more  completely  though  less  poetically,  and  with  less 
modesty,  about  as  follows:  After  being  born  here  of 
American  parents,  the  baby  was  taken  to  Europe  where  he 
was  rocked  and  exhibited  in  his  cradle;  finding  the  na- 
tives there  very  thorough  but  a  little  too  slow  for  him,  he 
left  them  and  returned  to  this  country  to  get  his  schooling; 
after  becoming  a  man  he  again  went  to  Europe  to  teach  his 
former  admirers  and  child  nurses  what  he  had  learned  at 
school. 
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A    COMPARISON. 

Our  esteemed  contemporary,  the  "  Western  Electrician," 
in  its  issue  of  last  week  takes  pleasure  in  patting  itself  on  the 
back  for  what  to  it  was  a  phenomenal  Convention  issue,  both 
in  size  and  number  of  copies  printed — the  number  dated 
March  3.  While  we  doubt  the  effect  of  lengthy  calculations 
of  the  acreage,  etc.,  of  paper  used  when  based  upon  a 
sporadic  issue  of  a  journal,  yet  we  congratulate  our  Western 
contemporary  upon  the  enterprise  intended  by  it,  and  trust 
that  it  will  not  allow  the  next  seven  years  of  its  existence  to 
pass  by  without  marking  its  end  by  another  heroic  effort 
This  number  furnishes  an  opportunity  to  determine  how  an 
extraordinary  Convention  issue  of  our  contemporary  com- 
pares with  a  usual  Convention  issue  of  The  Electrical  World, 
and  for  this  purpose  w^e  will  take  our  number  of  the  same 
date,  first  basing  the  comparison  upon  material : 

Number  Number 

of  copies,  of  pages 

The  Western  Electrician 16,630  56 

The  Electrical  World 15,500  124 

While  we  must  acknowledge  that  in  quantity  of  material 

our  contemporar}-  exceeds  in  its  extraordinary  issue  that  of 

its  usual  edition  several  times  over,  and  that  in  advertising 

it  has  also  there  reached  a  high-water  mark,  the  comparison 

in  the  latter  respect  is  not  quite  so  favorable  as  the  above,  as 

will  appear  from  the  following  figures:' 

Pages  of         Nurnber  of         Inches  of 
advertising,  advertisements,  advertising. 

The  Western  Electrician 40 

The  Electrical  World 76 

In  reading  matter  we   fear  that 

quality  would  be  still  less  favorable  to  our  esteemed  West- 
ern contemporar}',  but  as  we  are  not  aware  that  it  makes  any 
claim  of  excellence  for  this  part  of  its  Convention  or  any 
other  issue,  we  will,  therefore,  spare  it  a  comparison  in  that 
respect. 


Reams 

of  paper. 

128 

240 


a 


157 

1,S3S 

386 

3,215 

comparison 

based 

on 


THE    AMERICAN     BET,L    TELEPHONE    COMPANY. 

The  report  of  the  American  Bell  Telephone  Company, 
which  we  print  elsewhere,  has  an  interest  not  usually  found 
in  business  statements.  As  marking  how  component  a  part 
of  business  life  the  teleplione  has  become  are  the  statistics 
showing    how    the    recent    business    depression    was    re- 


flected    in     that     industry.     A 


significant 


statement     is 
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lliC  amouni  of  money  invcbtcd  during  the  past  nine 
years  upon  betterments  and  extensions  of  plant,  a 
great  part  of  which  was  no  doubt  expended  in  pursuance  of 
the  polic>  to  place  the  systems  in  a  perfect  condition,  in 
order  to  be  prepared  to  ward  ofif  competition  upon  the  ex- 
piration of  the  fundamental  telephone  patents.  The  report 
refers  to  the  probability  of  a  system  of  tariff  rates  being  sub- 
stituted for  the  present  flate  rate.  That  this  will  eventually 
be  done  there  is  n<j  doubt,  as  there  is  neither  rhyme  nor 
reason  in  the  present  method  of  fixed  charges  through 
which  the  small  user  is  overcharged  and  the  large  user 
gets  his  service  below  cost — an  absurd  method  that  is  being 
rapidly  discarded  in  charging  for  the  electric  light.  The  sta- 
tistics given  in  regard  t(j  the  relative  use  of  the  telephone  in 
the  United  States  and  other  countries  are  gratifying  to  pa- 
triotic pride.  It  is  shown  that  the  United  States  has  more 
tc-lej;hones  than  all  of  continental  Europe,  with  its  more 
than  3fxj,of:o,ooo  inhabitants,  and  that  in  ccjmmercial  Eng- 
land, i'Vance  and  (jeniiany  there  arc  844,  1,583  and  580  in- 
habitants to  a  telephone,  while  in  America  there  is  a  tele- 
phone to  every  265  persons,  or  one  to  about  every  50  voters. 
The  reference  to  the  excellent  construction  of  long  distance 
telephone  lines  recalls  t(j  min'l  the  uniform  lack  i>{  public 
recognition  given  by  the  American  IJeil  company  to  the 
professional  talent  to  which  it  owes  a  part  of  the  success 
which  has  placed  millions  in  its  coffers.  (3wing  to  its  policy 
of  sinking  the  personality  of  its  employes  it  is  only  within 
a  limited  circle  that  the  value  of  the  work  of  men  like  Lock- 
wood,  PickerncU,  Carty  and  others  has  become  kiKnvn — a 
circle  tf)  which  the  splendid  technical  successes  of  the  com- 
pany is  therefore  not  a  mystcr>-,  as  it  is  to  the  general 
IMiblic. 


THE     NEW     PRACTICAL     MAGNETIC     UNITS. 

In  our  last  issue  we  referred  to  the  probable  ai)plication  of 
the  i)ractical  magnetic  units  provisionally  adopted  by  the 
.American  institute  of  Electrical  luigineers  at  its  recent 
meeting,  and  stated  that  since  names  had  been  given  we 
might  expect  methods  to  follow  that  would  cause  them  to  be 
as  readily  and  simply  employed  in  magnetic  calculations  as 
their  electric  analogues  are  in  electrical  calculations.  In  an- 
<.lher  rolunm  Messrs.  lloustt^n  and  Kennelly  point  out  how 
this  may  be  done,  and  after  reading  their  article,  many,  if  not 
all.  the  doubts  will  be  removed  from  the  minds  of  those  who 
had  formed  their  ideas  of  the  practicability  of  the  new 
units  from  supposed  difticiilties  in  their  direct  application  to 
practical  calculations.  Heretofore  in  magnetic  formulas  the 
reluctance  has  entered  as  a  component  part  of  the  entire  ex- 
pression and  been  thus  hidden:  or  if  considered  .separate,  it 
was  in  a  form  similar  to  that  of  resistance  if  instead  of  sub- 
stituting its  value  in  ohms  we  had  instead  represented  it  in 
terms  of  specific  resistance,  and  length  and  diameter  of  con- 
ductor. In  electrical  calculations  we  now  determine  the 
rt  sistance  in  ohms  before  substituting  it  in  anv  practical  for- 
imiln:  similariy  in  magnetic  units,  since  we  have  given  a 
o.ncrete  form  to  the  i.lea  of  reluctances,  we  will  now.  as  a 
matter  of  course,  calculate  its  value  in  oersteds  and  appiv 
the  result  m  an  exactly  similar  manner  t..  that  of  resistance 
•n  ohms.  Much  has  been  said  of  the  impracticability  of 
a  unit  of  magnet.vmotive  force  which  is  not  of  the  same 
magnitude  as  an  ampere  tttrn.  or  n.^t  relate.I  to  that  magni- 
t  tide  by  a  power  of  10.  In  the  article  to  which  we  refer  it 
will  be  seen  that  this  objection  is  largelv  a  theoretical  one 
n  the  magnetic  circuit  of  a  dynamo,  for  example,  having 
found  the  value  of  the  field  in  webers  and  multiplied  that  bv 
the  (HTsteds.  as  detennined  fn^m  the  ferric  and  aeroferric 
circuits.  It  will  be  seen  that  the  labor  <.r  liabilitv  of  error  in 
these  t>assing  from  the  resulting  gilberts  to  ampere  tums  is 
negligible.  Now  that  we  have  the  units  in  a  concrete  form 
il  IS  easv  to  associate  them  xvitli  the  electrical  units  hv  analo- 
gies.     I  In-  .oersted,  for  instance,  corresponds  to  resistance,  or 


the  ohm,  the  weber  to  the  flow  of  current  or  tlie  ampere,  and 
the  gilbert  to  electromotive  force  or  the  volt.  There  is  nt> 
direct  analogue  to  the  gauss,  but  we  consider  the  density  of 
current  in  relation  to  the  heating  limit  of  conductors,  as  wc 
do  the  density  of  magnetic  flux  with  reference  to  a  magnetic 
material.  We  say,  for  instance,  that  the  density  of  current  in 
an  armature  wire  and  in  a  field  wire  should  not  exceed,  sa), 
respectively  3,500  amperes  and  1,000  amperes  per  square 
inch,  and  similarly  we  say  that  the  flux  intensity  in  wrought 
and  cast  iron  should  not  exceed,' say,  15  and  9  kilogausses, 
respectively,  the  possession  of  a  unit  with  a  name  in  the  latter 
instance  enabling  us  to  avoid  specifying  the  unit  area. 


POPULAR     ENGINEERING     LITERATURE. 

Since  the  advent  of  several  semi-popular  professional 
n^agazines,  and  the  growth  of  the  demands  of  editors  of 
literary  magazines  for  popular  scientific  and  engineering 
writing,  there  has  been  a  vast  amount  of  ])seudo-scientific 
rubi)isii  unloaded  on  the  unsuspecting  public.  As  the  aver- 
age reader  of  these  articles  is  supposed  to  be  unable  to  com- 
prehend the  real  scientific  principles  at  stake,  it  is  therefore 
thought  necessary  to  select  the  merely  striking  and  curious 
])oints  for  their  delectation.  These  are  then  enlarged  upon  to 
an  alarming  extent,  and  all  sorts  of  speculations  added,  until 
the  impression  is  left  upon  the  minds  of  the  readers  that 
scientists  and  engineers  must  be  a  poor  lot  indeed  to  be  un- 
able to  realize  some  of  the  promises  thus  gliblv  held  out  by 
these  writers — who,  by  the  way,  are  almost  always  unknown 
in  the  scientific  or  professional  circles  they  puqjort  to  repre- 
sent. It  is  this  class  who  have  made  a  shibboleth  of  the 
phrase  "  Electricity  is  yet  in  its  infancy,"  who  picture  the 
modern  ocean  ship  propelled  by  electricity  crossing  the 
ocean  in  a  day,  and  who,  after  harping  upon  the  use  of  elec- 
tricity for  trunk  railways,  have  recenth  substituted  electric 
air  navigation  as  being  less  tame.  The  value  of  a  popular 
article  seems  to  be  considered  by  these  writers  as  in  a 
direct  ratio  to  the  number  of  sensational  statements  that  it 
can  be  made  to  contain,  and  they  ajiparently  view  the  public 
they  serve  as  capable  of  being  gulled  to  any  extent,  pro- 
vided the  stuff  they  write  is  given  a  semi-scientific  guise, 
(^ne  of  their  favorite  themes  is  the  appalling  inefficiency 
of  the  steam  engine.  Elaborate  calculations  are  made 
to  show  that  the  steam  engine  is  a  wofully  inefficient  ma- 
chine and  the  implication  conveyed  that  steam  engineers 
are  a  sorry  lot  not  to  apply  a  remedy.  We  arc  also  told 
that  there  is  no  reason  why  heat  .should  not  be  directly  con- 
verted int<»  useful  energy  from  coal  and  that  the  manner  in 
which  we  at  present  waste  energy  in  producing  light  is  little 
short  of  criminal.  While  it  is  true  that  fn>in  a  thermo- 
dynamic standpoint  the  .steam  engine  is  inefficient,  this  fol- 
lows from  a  law  of  nature  and  not  through  the  neglect  of 
man.  and  there  does  not  seem  to  be  the  slightest  proba- 
bility that  we  shall  ever  be  able  to  convert  heat  into  me- 
chanical energy  with  a  greatc^r  efliciency  than  that  given  by 
heat  engines.  Another  subject  that  had  a  great  attraction 
for  these  gentlemen  was  the  generation  of  electricity  from 
N\atcr  power.  The  energy  of  water,  they  argued,  unlike  that 
of  coal,  is  free  of  cost,  and  the  efliciency  of  the  turbine  is 
eight  to  ten  times  as  great  as  that  of  the  steam  engine. 
\\  ith  these  data  to  .start  with  they  revelled  in  predictions;  all 
•lomestic  operations  were  to  l>e  carried  on  by  electricity, 
and  the  farmer  would  s<iw.  harvest,  market  and  even  assist 
the  chemical  growth  of  crops  by  electricity,  and  man  would 
become  a  mere  tender  of  electric  buttons.  That  the  develop- 
ment of  water  power  for  electric  transmission  purposes  has 
not  brought  about  the  results  pre<licted  probably  concem.s 
the  prophets  little,  as  once  that  their  object  is  achieved — 
which  seems  t«^  be  the  desire  of  having  their  sayings  liber- 
ally quoted  in  the  newspapers  as  those  of  distinguished 
"  scientists  "  or  "  engineers  *' — their  energies  are  directed  to- 
ward new  fields  to  conquer  in  a  similar  manner. 
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Flywheel  Regulation  of   Water=Power  for  Electrical  Work. 


BY  WM.  PIEKSON  JUDSON. 

The  Electrical  World  of  March  17,  1894,  describes  the 
electric  plant  at  Concord,  N.  H.,  and  says  "  the  idea  of  using 
flywheel  inertia  as  a  factor  in  the  regulation  of  water  power 
for  electric  work  is  being  tried  here  for  the  first  time  with 
great  success." 

Flywheel  regulation  of  water  power  for  electrical  work  has 
been  used  for  the  past  six  years  in  one  other  case,  at  least,  as 
will  appear  from  the  following  particulars: 

An  isolated  arc  light  plant,  operated  by  water  power 
through  a  large  turbine  wheel,  was  installed  for  New  York 
owners  at  Oswego,  N.  Y.,  about  1886.  In  January,  1888, 
the  writer  was  requested  to  correct  some  unknown  defect  in 
the  plant,  which  caused  frequent  breaks  in  the  lighting  ser- 
vice. These  breaks  were  attributed  by  the  people  who  in- 
stalled the  plant  to  the  ignorance  of  the  dynamo  man,  who, 
like  most  frail  humanity,*had  enough  inherent  defects  of  his 
own  without  also  bearing  those  of  a  machine  which  he  could 
not  control. 

Parts  of  the  lamps  and  switches  were  burned  out  daily, 
and  both  of  the  armatures — of  which  there  were  two — were 
frequently  absent  for  repairs.  Finally  both  fields  and  arma- 
ture were  burned  out,  and  the  writer  was  then  called  in. 

Examination  of  the  conditions  showed  that  all  the  breaks 
had  been  of  a  character  likely  to  be  caused  by  excessive 
speed  in  the  waterwheel  and  consequent  excessive  E.  M.  F. 
in  the  circuit. 

The  large  turbine  wheel  which  furnished  the  power  for  the 
dynamo  also  operated  various  other  machines  of  irregular 
use,  and  was  governed  by  the  ordinary  swinging  ball  gov- 
ernor, geared  to  the  turbine  water  gate. 

This  governor,  of  course,  required  several  seconds'  time 
in  which  to  move  the  water  gate  whenever  the  wheel  varied 
from  its  normal  speed,  and  it  evidently  was  not  quick  enough 
in  its  action  for  the  electrical  part  of  the  load. 

The  writer  decided  that  all  the  troubles  had  resulted  from 
lack  of  regulation  of  speed,  and  a  large  flywheel  was  at  once 
ordered  and  was  set  up  between  the  turbine  and  the  dynamo, 
with  the  immediate  effect  of  stopping  all  the  difftculties  com- 
plained of. 


the     dithculties  met  that  led  to  the   statement  taken   from 

A.   C.    BALCH. 


Ins  paper. 

Portland,  Ore.,   March  26,   18^4. 


An   Easily    Remembered  Rule. 


Complete  Metallic   Circuits   for   Electric  Railways. 


To  the  Editor  of  The  Electrical  World  : 

The' writer  has  been  very  greatly  interested  in  the  paper 
on  the  "Importance  of  Complete  Metallic  Circuit  for  Electric 
Railways,"  read  by  Mr.  J.  H.  Vail  at  the  Washington  Con- 
vefition.  Mr.  Vail  states  that  "physical  difficulties  of  opera- 
tion were  developed  which  warned  the  experimenters  to 
avoid  the  3-wire  system  in  future  electrical  railway  work." 
The  difficulties  met  were  in  a  set  of  trials  made  to  effect  a 
saving  in  copper  in  installations  and  the  trials  were  made 
in  1890. 

The  writer  is  at  the  present  time  furnishing  the  power  to 
operate  the  street  railways  in  Portland,  Ore.,  entirely  by  the 
system  Mr.  Vail  decries,  and  further,  has  been  doing  so  for 
the  last  two  years.  During  this  time  there  has  not  been  an 
interruption  chargeable  directly  or  indirectly  to  the  use  of 
three  wires.  The  results  obtained  by  Mr.  Vail  by  the  use  of 
track  feeders  is  attained  with  the  further  advantage  of  a 
saving  of  more  than  one-half  the  wire  needed  by  his  plan. 

In  answ^er  to  a  query  made  by  the  officials  of  the  company 
operating  the  water  works  in  Omaha,  as  to  means  used  to 
prevent  pitting  by  electrolysis  in  Portland,  Mr.  Smith,  the 
engineer  in  charge  of  the  Portland  plant,  wrote  that  no  in- 
stance of  pitting  had  occurred. 

In  view  of  the  successful  operation  of  this  plant  for  two 
years,  the  writer  would  be  glad  to  have  Mr.  Vail  point  out 


BY  CAkl.    HERING. 

So  many  rules  have  been  published  giving  the  relative 
directions  of  the  current  and  the  lines  of  lorce  or  whirls  sur- 
rounding it,  that  it  now  becomes  necessary  to  apologize  for 
introducing  a  new  one.  The  apology  in  this  case  is  the 
same  as  the  one  usually  given,  that  the  author  believes  it  to 
be  simpler  and  more  easily  remembered  than  the  others. 
The  present  rule  applies  only  to  the  direction  of  the  lines 
of  force  encircling  the  wire  and  therefore  does  not  refer  to 
the  direction  of  an  induced  current  as  in  dynamos,  or  the 
direction  of  motion  as  in  motors,  for  which  the  writer  has 
found  Fleming's  well  known  three  finger  rule  to  be  the  best. 

To  remember  the  direction  of  the  magnetic  whirls  around 
a  current,  one  has  only  to  remember  that  if  the  current  flows 
like  the  ink  from  a  pen  (that  is,  out  at  the  point),  then  the 
direction  of  the  magnetic  whirls  around  this  current  will  ht 
the  direction  of  the  circular  motion  of  the  whole  pen  in 
drawing  these  whirls  as  one  would,  naturally,  representing 
them  as  a  close  spiral  encircling  the  pen,  and  beginning  as 
though  one  started  to  wri+.e  the  small  letter  "m"  (magnetic 
lines).        The   accompanying   sketch   will   show   this   more 


SIMPLE      METHOD      OF      DETERMINING      DIPvECTION      OF 

CURRENT. 

clearly.  Although  it  takes  more  than  a  few  words  to  state 
this  rule  it  is  really  simplier  than  it  appears,  the  only  import- 
ant point  to  remember  being  that  one  must  draw  the  spiral 
as  if  starting  to  write  a  small  letter  "m"  (magnetism)  and  not 
as  if  starting  to  write  the  letter  "C"  (current);  when  drawn  in 
the  latter  direction  the  current  represented  by  the  pen  will 
be  the  one  induced  by  the  generation  of  these  lines,  as  in 
transformers. 

Some  may  prefer  another  rule,  which  is,  that  if  the  direc- 
tion of  the  current  is  the  same  as  the  one  in  which  one  look.- 
at  a  watch,  then  the  magnetic  lines  will  have  tlie  same  di- 
rection as  the  movements  of  the  hands  of  the  watch.  The 
reverse  of  this  also  applies:  if  the  direction  of  looking  re- 
presents the  direction  of  the  lines  of  force  the  direction  of 
motion  of  the  hands  represents  the  direction  of  the  current 
producing  these  lines. 


Electricity    in  the   Courts. 


In  discussing  the  legal  proceedings  regarding  Muirhead's 
condenser,  "  Industries  and  Iron  "  indulges  in  the  following 
bit  of  English  wit  of  the  "  Punch  "  order:  "  All  the  leading 
electricians  are  to  be  in  court  and  will  be  found  on  one  side 
of  the  condenser  or  the  other.  The  scientific  witness — or 
expert,  as  he  is  sometimes  called — displays  capacity  when  ex- 
amined by  his  own  counsel,  and  resistance  when  the  current  is 
reversed.  The  judge  acts  as  a  condenser,  as  we  have  often 
seen  him  put  a  couple  of  questions  so  much  to  the  point  that 
there  is  no  possibility  of  leakage." 
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On  th2  Applications  of   the  Proposed   Names  for    the  Prac- 
tical Mugneiic  Un.ts. 


nV  EDWIN  J.  HOLSTON  AND  A.  E.  KEXNELLV. 

In  close  analogy  lo  Uhms  law  of  electric  current  flux, 
namely,  C  ^-  A/ a',  or  amperes  -^  volts  Uivided  by  ohms,  is 
the  law  ol  maj^iietic  llux  </>  =  ^/<^i  ;  i.  e. ,  webers -=  j^il- 
bcrts  divided  by  oersteds. 

Ihcre  is  this  dittcrence,  however,  that  while  in  a  fixed 
voltaic  circuit  the  resistance  of  the  circuit  at  any  one  tem- 
perature is  independent  of  the  current  strength,  the  relucl- 
ance  of  the  iron  in  a  magnetic  circuit  varies  with  the  amount 
of  Jiux. 

'Die  quantity  of  fundamental  importance  in  all  magnetic 
circuits  is  tlie  flux,  measured  in  L.  G.  S.  units  or  webers. 
'Ihe  range  oi  sucli  fluxes  in  the  various  forms  of  magnetic 
circuit,  practically  emj^loyed,  is  great.  Thus,  in  the  dynamo 
of  largest  output  yet  constructed  (the  1,500  kw.  intramural 
multipolar  generator  at  the  recent  Chicago  I'lxhibitionJ  there 
were  12  field  cores,  and  conseciuently  24  separate  magnetic 
circuits  through  the  armature.  The  flux  in  each  circuit  was 
about  15  megawebcrs,  making  the  total  flu.x  through  the 
armature  about  3C0  nicgawebers.  Again,  in  the  case  of  an 
actual  generator  of  100  kw.  capacity,  with  8  poles  and  16 
circuiis  through  the  armature,  there  are  at  full  load  3,538,000 
C.  G.  S.  units  of  flux,  or  3.538  megawebcrs  in  each  circuit, 
making  a  total  (lux  usefully  employed  in  the  armature  of 
5O.6  megawebcrs. 

Again,  the  flux  in  each  of  the  two  magnetic  circuits 
through  the  armature  iA  a  continuous  current  iiipolar  1-12- 
h.  p.  fan  motor  is  about  40  kilowebcrs,  or  80  kilowcbers 
through  the  armature  in  all. 

In  alternating  current  transformers  the  flux  also  pos- 
sesses a  wide  range.  A  transformer  of  100  kw.  capacity 
might  have  a  maximum  total  flux  of  3  megawebcrs,  de- 
pending, of  course,  on  the  frequency  and  sjjecifications  of 
design.  On  the  other  hand,  a  small  loo-watt  transformer 
operating  at  130  '^  might  have  a  total  maximum  of  flux  of 
160  kilowebcrs. 

In  electromagnets  there  is  evidently  an  enormous  range 
of  flux  variation,  owing  to  their  difTcrent  cross-sections  and 
in  regard  lo  the  character  of  the  work  they  are  called  upon 
to  perform.  A  large  electromagnet  of,  say,  100  square 
centimetres  cross-section  might  have  a  total  flux  on  closed 
magnetic  circuit  of  2  megawebcrs,  while  an  electric  bell 
magnet  having,  say,  i  scpiarc  centimetre  of  cross-sectional 
area,  might  iiwt  perhaps  develop  more  than  2  kilowebcrs  of 
flux. 

Flu.x  difnity,  ott,  moisuredin  gausses,  or  webers  per  nor- 
mal square  centimetre,  has  been  carried  experimentally  in 
wrought  iron  under  special  conditions  by  luving  and  Low 
^<'  45-35  kilogausscs.  IVactioally,  however,  soft  iron  be- 
comes saturated  in  the  neighborhood  of  ig  kilogausscs. 

In  dynamo  field  frames  of  wrought  iron  or  soft  steel  a 
density  of  15  kilogausscs  is  common. 

In  dynamo  field  frames  of  cast  i^on  a  density  of  ir  kilo- 
gausscs is  common. 

In  alternating  transformers  worked  at  frequencies  below 
lOD  '^  a  density  <^f  9  kilogausscs  is  common. 

Tn  alternating  transformers  worked  at  frequencies  above 
100  '^  a  (lensity  of  5  kilogausscs  is  common. 

In  the  cntrefcr  of  dvnamo  machines  a  dcnsitv  of  -i  kilo- 
gausses  is  common. 

In  permanent  magnets  of  hard  steel  a  density  of  2  kilo- 
gau'ises  is  common. 

The  earth's  flux  in  the  ncidiborhood  of  Xew  York  has 
a  density  of  0.6  gauss  ai^proximatclv. 

The  earth's  horizontal  component  li£5  a  density  of  0.18 
gauss  approximately. 

The  reluctance  of  a  magnetic  circuit  is  a  ver>-  important 


practical  quantity.  In  closed  ferric  circuits  the  reluctance  is 
usually  determinable,  from  experimental  data,  with  all  the 
precision  tliat  is  necessary  for  practical  work,  but  in  a  com- 
posite iron  and  air  circuit,  for  which  the  name  "  aeroferric  " 
circuit  is  proposed,  the  reluctance,  w'hile  not  so  accurately  de- 
terminable, can  yet  be  approximately  computed,  when  al- 
lowance is  made  for  denved  leakage  paths.  To  this  cate- 
gory all  practical  motors  and  dynamos  belong.  The  re- 
luctance of  non-ferric  circuits  is  usually  ver>-  difticult  to  pre- 
determine, but  is  also  usually  of  much  lesser  practical  im- 
portance. 

The  reluctance  of  any  homogeneous  portion  of  a  mag- 
netic circuit  can  be  expressed  in  terms  of  its  length,  cross- 
section,  and  reluctivity,  just  as  the  resistance  of  a  voltaic  cir- 
cuit can  be  expressed  in  terms  of  its  length,  cross-section, 
and  resistivity.  The  reluctivity  of  air  is  unity,  or  differs  from 
the  unity  of  free  ether  by  an  inappreciably  small  amount 
The  reluctivity  of  iron  depends  upon  the  flux  density,  as 
expressed  by  the  relation 


where  v  is  the  reluctivity,  while  a  and  b  are  two  constants 
depending  upon  the  nature  of  the  iron,  and  determined  ex- 
perimentally from  a  sample  of  the  iron.  Consequently, 
when  the  flux  density  in  the  various  portions  of  a  magnetic 
circuit  are  given,  the  reluctances  of  those  portions  are  de- 
termined, and  can  then  be  aggregated  like  voltaic  resist- 
ances. The  total  reluctance  in  the  magnetic  circuit  or  any 
branch  thereof  is  tliercfore  calculable  when  due  allowance 
is  made  for  the  derived  leakage  patlrs,  and  these  latter  have 
lesser  influence,  the  smaller  the  reluctance  of  the  entrefer. 

For  example,  in  the  case  of  the  loo-kw.  continuous  cur- 
rent generator  before  ?lluded  to,  the  total  reluctance  at  full 
load  of  each  separate  circuit  through  the  armature  is  apn 
proximately  6  millioersteds,  made  up  as  follows: 
The  armature  core 

reluctance  at  SIS  ^:    9.5  kilogausscs   ^=  o.  20  millioersted 
The    two    entrefer 

reluctances  ...  ^^4.28        "       " 

The     cast    steel 

magnet    se  m  1- 

cores  at  2^  ....  —^  14.6  "  ::^  o.  78 

The     cast    steel 

magnet   yokes 

at  c\l =  13.0  "  -  0.69        "        " 


<<        •< 


Total  reluctance 5.95 

The  allowance  for  derived  leakage  paths  has  here  been 
made  in  assigning  the  proper  increase  of  available  area, 
density  and  reluctivity  at  that  density,  to  the  cores  and  yoke. 
In  this  instance,  aliout  70  per  cent,  of  the  circuited  re- 
luctance is  situated  in  the  entrefer. 

The  flux  in  each  armature  circuit  necessary  to  generate 
the  full  E.  .M.  v.  in  the  loaded  generator  at  speed  has  been 
before  mentioned  to  be  3.538  megawebcrs.  Consequently, 
by  Ohm's  law.  t!ic  M.  M.  1'.  necessary-  to  produce  this  flux 
through  the  circuit  is 

^=  *9?.  or  ^  =  3.538  X  10^  X  5-95  X  '0-3. 
==  2.105  X  «o«. 
_  21,050  gilberts  : 
and  since  i  gilbert  =--  0.795S  ampere-turn — i.  e.,  practically 
0.8  ampcrc-turn.  ^  =  16.84c  anipcrc-turns.  or  8.420  ampere 
turns  on  each  field  spool.     The  actual  number  developed  is 
8.500  ampere  turns  at  full  load,  agreeing  ver}'  fairly  with  the 
C'Tinputcd  value  from  reluctance. 


The  Saline  Electric   Railway. 
The  last  section  of  the  electric  railway  to  the  summit  of 
the  Saline,  about  5.000  feet  above  the  level  of  the  sea,  was 
recently  opened. 

•This  Is  a  consequence  of  the  known  relation  y  =  a  -\-  bSC, 
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The  Portland  General  Electric  Power  Plant. 


HAT  the  era  of  electrical  power 
transmission  is  fairly  at  hand  is 
again  attested  by  the  magnificent 
plant  now  being  equipped  for  the 
Portland  General  Electric  Com- 
pany at  Oregon  City,  Ore.,  twelve 
miles  from  the  city  of  Portland, 
on  the  Willamette  River.  So 
much  has  been  said  and  written  of 
the  possibilities  of  electrical  trans- 
mission in  the  last  few  years  that 
it  is  encouraging  to  see  a  practical  demonstration  of  this 
principle  on  such  a  scale  as  is  now  being  executed  in  the 


power  station  is  one  of  the  most  important  yet  constructed. 
The  present  plant  is  of  thoroughly  legitimate  parentage. 
It  is  the  offspring  of  a  somewhat  similar  plant  built  several 
years  ago  with  the  crude  watersvheels  and  generators  there 
in  service.  Notwithstanding  this  fact  the  plant  has  been  in 
successful  operation  from  the  very  start,  and  has  proved  to 
be  a  first  class  investment.  Its  continued  success,  its  ex- 
treme simplicity  and  exceedingly  profitable  returns  on  the 
investment  are  jointly  responsible  for  what  is  to  be  one  of 
the  most  complete  and  interesting  electrical  power  plants 
evjr  constructed. 

Nature  and  the  State  government  of  Oregon  have  com- 
bined to  furnish  the  Portland  General  Electric  Company  an 
ideal  water  power  for  its  station.  A  good  idea  of  its  loca- 
tion may  be  obtained  from  the  map  shown  in  Fjg.  i.     At 


£lec  World 


FIG.    I.— MAP  OF  RIVER  AND  CANAL,  SHOWING    LOCATION  OF  POWER  STATION. 

enterprising  Northwest.  With  the  Portland  General  Elec-  this  point  on  the  Willamette  River,  known  as  Oregon  City, 
trie  Company  it  is  no  longer  a  question  as  to  whether  a  plant  are  a  series  of  broken  falls,  over  which  navigation  is  im- 
of  this  kind  will  successfully  operate.     It  is  now  a  question       possible.     The  State  government  consequently  designed  a 
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FIG.   2.— EXTERIOR  VIEW  OF  THE  POWER  STATION. 


of  how  much  time  will  be  necessary  to  place  all  the  ap- 
paratus and  turn  on  the  water.  As  an  engineering  effort, 
both   from    an   electrical    and    mechanical    standpoint,   this 


canal  along  the  left  bank  of  the  river,  through  which  ves- 
sels could  pass  around  the  falls  and  continue  their  course. 
The  Portland  General  Electric  Company  has  secured  con- 
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trf^l  of  this  canal,  and  is  erecting  its  new  power  station  at  the 
point  marked  G.  1  he  building  will  form  one  wall  of  the 
canal,  and  from  the  gates  in  this  wall  the  water  will  pass 
through  the  turbines  to  the  draft  tubes  to  the  bed  of  the 
river  below,  a  fall  of  40  feet. 

At  this  place  are  several  industrial  plants  now  being 
(.perated  by  water  i)rnver  direct,  so  that  the  new  electrical 
station  will  afford  engineers  an  excellent  idea  of  the  differ- 


will  form  the  initial  plant,  while  the  larger  turbines  will  fomi 
the  au.xiliar\'  plant. 

One  section  is  devoted  to  two  48-inch  turbines  for  driv- 
ing a  pair  of  exciters  of  400  h.  p.  capacity  each,  which  are 
directly  connected  to  the  shafts  of  the  turbines  in  the  same 
manner  as  the  generators,  making  the  total  electrical  ca- 
l>acity  of  the  station  12,800  h.  p.  One  section  is  devoted  to 
two   15-inch  turbines;  one  for  operating  a  duplex  power 
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KKJ.    :!.-SKCTrONAL   VIEW    AT    TOP   OF    TURBINE. 

encc  between  the  new  and  the  old  way  of  utilizing  water 
power.  Under  the  old  system  the  raw  material  had  to  be 
shipped  to  this  point  and  reshipped  when  finished;  whereas, 
with  the  electrical  plant,  the  current  is  generated  here  and 
(lu-n  transmitted  over  twelve  miles  of  line  to  the  city  of 
i'ortland,  to  be  utilized  there  f(»r  lighting  the  city,  operating 
the  street  railways  and  f(jr  variinis  other  uses  to  which  elec- 
tric j)f)wer  has  been  adapted. 

An  excellent  idea  of  the  exterior  ai)pearance  of  the  power 
station  may  be  obtained  from  l''ig.  2. 

It  will  be  noticed  tliat  there  arc  22  sections  to  the  building 
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of  uniform  size  and  style,  four  of  which  are  shown  more  in 
detail  in  I'igs.  r,  and  4.  which  are  plans  of  a  short  section  of 
the  station  at  an  elevation  of  ^^o  feet  and  ^8.<)  feet  respec- 
tively. In  each  of  20  sections  are  to  be  installed  one  42-inch 
and  one  (lO-inch  cylinder  i^Mte  \ictor  turbine,  directly  con- 
nected to  a  generator  of  {yoo  h.  ]>.  capacity,  making  a  t«ital 
electrical  equipment  of  12,000  h.  p.     The  42-incli  turbines 


1I«;,     .-..— St:CTIONAL     EI.EVATIUN.     UK»KI.N"<;     rrsTHK.\Nt 

immj)  that  supplies  water  to  the  water  jackets  around  tlic 
cylinders,  and  tlie  other  for  suppl\ing  oil  t<»  the  liydraulic 
cylinders,  a?  described  elsewhere. 

It  will  thus  be  seen  that  in  one  long  room  there  will  In- 
electrical  generators  with  a  total  capacity  of  12,800  h.  p. 
divided  into  22  separate  units,  each  one  independent  of  tlic 
other. 

The  building  itself  is  of  the  most  substantial  charactci. 
from  the  rock  foundation  to  the  generator  floor  it  is  built 
of  solid  cement  laid  in  forms,  while  from  the  generator  fl.Qor 
to  the  eaves  of  the  structure  is  of  brick  with  steel  roof.  A 
sectional  view  is  given  in  Figs.  5  and  6.     In  this  it  will  be  no- 
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FIG.    6— SECTIOINAU    VIEW   OF    POWER    STATION. 
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ticcd  that  the  draft  tubes  are  anchored  by  a  series  of  shelves 
to  its  rocky  bed,  so  that  no  side  pressure  could  affect  the 
solidity  of  the  structure.  It  could  only  be  loosened  from  its 
foundations  by  being  lifted  up  out  of  this  anchorage. 

Fig.  3  shows  a  section  of  the  building  at  the  top  of  flumes, 


KIU.  7.— BKLT  TIGHTENER. 

while  I'ig.  4  gives  an  idea  oi  the  stnicture  looking  through 
fn^ni  the  bull's-eye  window.  The  building  itself  has  a  total 
length  <;f  420  feet  and  is  yy  feet  from  the  water  level  of  the 
river  to  the  eaves. 

I'.y  following  the  letters  in  Fig.  5  the  arrangements  made 
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FIO.     8.-LONGITUDINAL    SECTION     LOOKING     Vy^^'^AM 

for  Utilizing  the  water  power  as  it  flows  from  the  canal  may 
he  readily  understood. 


The  flume  marked  A  contains  a  60-inch  turbine,  while 
flume  B  contains  the  4  2-inch  or  mitial  turbine  that  is  directly 
connected  to  the  generator  shaft.  This  latter  is  the  one  that 
will  ordinarily  carry  the  load,  as  it  is  calculated  to  operate 
at  a  speed  of  200  revolutions  per  minute  under  a  head  water 
of  40  feet.  The  60-inch  turbine  has  been  installed  to  take 
care  of  the  rise  of  water  which  occurs  in  the  \\'illamette 
River,  according  to  the  records,  once  even*-  five  years.  In 
other  words,  a  duplicate  turbine  equipment  is  installed  to 
take  care  of  a  change  in  the  head  water  that  occurs  but  once 
in  five  years,  which  shows  the  thorough  and  permanent 
character  of  the  station.  In  the  event  that  the  larger  turbine 
is  necessary,  the  coupling  Con  the  generator  shaft  is  dis- 
connected and  the  larger  turbine  started.  The  power  is 
conveyed  t«  the  generator  shaft  by  a  belt  tightener,  D. 

A  good  view  of  this  tightener  is  given  in  Fig.  7.  The  large 
|)ulley  is  12  feet  in  diameter  with  a  48-inch  face,  and  carries 
a  46-inch  vertical  belt.  The  receiving  pulley  is  6  feet  in 
diameter.  The  belt  guide,  which  runs  around  both  pulleys, 
holds  the  belt  clear  from  the  pulleys  when  not  in  use.  When 
the  60-inch  turbine  is  to  be  used,  the  hand  wheel  in  tliC 
generator  room  closes  the  tightener  between  the  two  pulleys, 
so  that  the  belt  is  drawn  tight,  and  the  same  power  is  se- 
cured at  the  generator  as  if  the  small  turbine  were  in  sen-ice. 

After  passing  through  the  turbines  the  water  discharges 
into  the  draft  tubes  shown  in  the  illustrations.  These 
are  so  arranged  that  one  outlet  is  sufficient  for  the  tAvo  tur- 
bines. This  is  very  clearly  illustrated  in  Fig.  8,  which  shows 
one  generator  section  and  the  pump  room  looking  up 
stream. 

The  large  draft  tube  rests  on  the  shelf  arrangement,  which 


FIG.   9.— UULL'S-EYH  WINDOW. 

forms  an  anchorage  for  the  entire  structure,  as  already  de- 
scribed, i     !i    i 

To  take  care  of  the  great  weight  of  the  generator  shaft 
and  turbine — 33.000  pounds — e.xtraordinar)-  precautions 
were  necessary.  The  letter  £.  Fig.  8,  rei>re>cnts  a  mechani- 
cal thrust  bearing,  water  jacketed,  capable  of  sustaining  the 
entire  load;  but  the  hydraulic  cylinder,  F,  just  above  it,  is 
the  pivot  on  which  the  load  usually  rests.  The  oil  in  this 
cylinder  is  kept  at  a  constant  pressure  of  275  pounds  per 
square  inch,  and  can  easily  sustain  the  entire  weight  of  the 
shaft,  both  from  above  and  below. 

Engineer  Rice  has  <lemonstrated  by  tests  that  the  hy- 
draulic bearing  of  oil  will  hold  this  enormous  weight  in  ser- 
vice with  a  ver>'  small  percentage  of  leakage,  and  tests  show- 
it  to  be  much  more  reliable  than  any  mechanical  bearing 
ever  designed.  In  order  to  keep  the  oil  in  the  hydraulic 
cylinder  cool,  a  stream  of  water  is  constantJy  flowing  about 
the  oil  chamber. 

Still    further  up   the  shaft   is  another  bearing   G.  which 
re5ts  on  cast  iron  beams;  but  this  is  relied  on  more  as  an 
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alignment  bearing  than  anything  else,  and  is  so  protected 
that  no  oil  from  it  can  flow  to  the  parts  beneath. 

The  letter  /  represents  a  bull's-eye  window  arranged  in  the 
river  wall  of  the  building  to  admit  light  and  air  to  the  lower 
sections  under  ordinary  conditions.  At  times  the  water  of 
the  river  backs  up  to  an  unusual  height,  and  in  this  event 
the  window  is  so  arranged  that  it  will  admit  the  light,  but  not 
the  water. 

Another  view  of  this  interesting  section  of  the  structure 
is  given  in  Fig.  13.  It  may  be  observed  that  Figs.  5  and  6 
show  but  one  of  20  sections  exactly  similar.  Each  one  is 
entirely  independent  of  all  the  others,  but  it  is  expected  that 
the  current  from  all  the  generators  will  be  collected  at  one 
switchboard,  and  from  this  point  transmitted  to  one  main 
centre  of  distribution  in  the  city  of  Portland. 

The  power  in  each  section  is  controlled  by  two  hand 
wheels  that  can  be  operated  either  from  the  generator  or 


FIG.    10— SECTIONAL   VIEW   OP   OIL    PUMP. 

the  lower  floor,  as  may  be  seen  in  Figs.  5  and.  6.  One  of 
these  wheels  serves  to  start  either  the  42-inch  or  the  60-inch 
turbine,  being  directly  connected  to  the  automatic  governor 
with  which  these  turbines  are  equipped.  This  governor  is 
so  nicely  adjusted  as  to  take  care  of  any  variation  of  pressure 
on  the  wheel,  and  keeps  the  speed  constant.  The  other 
hand  wheel  with  one  movement  brings  the  tightener  in  con- 
tact and  tightens  the  belt  on  the  pulleys,  thereby  transmitting 
the  power  from  the  60-inch  turbine  to  the  generator  shafts. 

The  water  is  admitted  to  flumes  from  headgates  operated 
from  a  platform  along  the  side  of  the  building. 

One  exciter  of  400  h.  p.  capacity  has  been  determined 
upon  as  sufficient  for  the  20  generators,  but  two  of  these  are 
to  be  installed  in  order  that  they  will  be  ready  for  service 
with  either  high  or  low  water.  In  this  section  two  turbines 
of  equal  size  are  to  be  installed  with  no  belt  arrangement. 
Instead  of  the  single  mechanical  bearing  supplied  to  the 
other  auxiliary  turbines,  the  hydraulic  bearing  is  arranged 
to  take  care  of  the  weight  of  the  exciter,  the  same  as  on  the 
other  generator  shafts. 


One  of  the  most  interesting  features  of  the  entire  plant  is 
the  pumping  arrangement  for  supplying  oil  to  the  hydraulic 
cylinders  and  water  to  the  jackets  surrounding  them. 

Fig.  10  gives  a  sectional  view  of  the  oil  pump,  while  Fig. 
II  shows  it  as  it  appears.  This  pump  is  operated  from  a 
separate  turbine,  as  will  be  noticed  in  Fig.  1 1 .     The  oil  is 


.     FIG.   11.— OIL  PUMP  WITH  ACCUMULATOR. 

pumped  into  the  accumulator  shown  in  Fig.  11.  Tliis  keeps 
the  pressure  of  oil  at  275  pounds  to  the  square  inch  when 
supplying  the  hydraulic  cylinders.  The  upright  shaft  with 
cross-beam  is  connected  to  the  turbine  gate  and  automati- 
cally regulates  the  supply  of  oil  in  the  cylinder.  That  is,  if 
the  quantity  of  oil  in  the  accumulator  were  to  be  reduced,  the 


FIG.    12.— DRAFT    TUBES. 

turbine  gates  would  be  opened  to  a  greater  angle  and  more 
water  admitted  so  as  to  take  care  of  the  additional  oil  called 
for. 

Another  pump  is  devoted  to  supplying  water  to  the  water 
jackets  around  the  cylinders.  Both  are  operated  by  a  15- 
inch  improved  cylinder  gate  \''ictor  turbine. 

The  generator  room  is  supplied  with  a   12-ton  electric 
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crane  for  han<ilinj^  the  armatures,  etc.     This  crane  has  a  many  new  features  of  interest  in  three-phase  electrical  trans- 
longitudinal  travel  oi  368  feet,  and  a  cross  travel  of  24  feet  mission.     Mr.   P.   F.   Morey  is  president  of  the  company, 

I  he  switchlM^ard   will   l>e  placed  on   the  columns  which  M^^/Ty^  <i^) 

carry  the  crane.  ^^^       "^"^^^^^^ 

The  turbine  used  in  this  installation  is  what  is  known  as  y^ 


via.    in.-SK('Tl<)NAI.    VIKW    n|'    WMV    Uoo.M 

the  cNlindcr  jjatc  \ictor  turbine,  built  by  Stilwrll  r.icrce  \ 
Sniith-N'ailc  Company.  Daytou.  (  )hio,  and  designed  espe- 
cially to  meet  the  demand  for  high  partial  gate  results.  Its 
remarkable  steady  moti«Mi,  high  speed  and  great  efficiency, 
together  with  its  close  regulation  at  full  an<l  partial  gates. 
reconimcn(K"d  its  selection  for  this  ]ilant. 

The  eiuire  power  o<|uipment  has  been  manufactured  by  the 
.Stdwell-Hiercc  v'l'  Smrth-\  aile  Omipany  at  their  extensive 
shops  a  tOayton.  Ohi...  .MI  the  plans  for  the  devc1«»pmeiU 
t.(  the  entire  i>laiit  were  drawn  by  tluir  well-known  engineer. 
Mr.  .\.  C.  Rice,  who  h.js  devoted  .i  great  deal  of  tiuic  and 
careful  study  to  this  plant. 

The  electrical  part  of  the  e«}uipment  is  to  be  supplie«l  b\ 
llu'    (leiuM.tl    I'lectric   C't^mpany.   and   t»romises   to   present 
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FHi.  14.— THE  TURBINE. 

W.  ('.  Cheney  su])erintendent,  and  T.  \\  .  .Sullivan  resident 
engineer. 


Alternate  Current    Working.— V. 


HY    HARRIS   .1.    RVAN. 

The  impedance  of  a  circuit  is  that  which  limits  the  amount 
of  current  to  be  established  by  a  given  alternating  K.  M.  K.. 
just  as  tlu'^»hmic  resistance  limits  the  direct  current  that  i> 
established  by  a  given  amoimt  of  direct  K.  M.  F,  Alteniating 
V,.  M.  ]**.  divided  by  the  impedance  of  a  given  circuit  equals 
the  current  that  will  be  established.  Since  the  resultant  of 
iiKluctitm  and  resistance  E.  M.  Fs.  is  the  hypotenuse  of  the 
right  angle  triangle  of  which  their  values  form  two  sides,  we 
have 


Resultant  E  =  \/  E^*  +  E/,\ 

E       A/Ep^W^ 
Impedance        -^  —   |    -^,   +  ^-• 


~       R"  .iiul  El. 


coL  C,  —^ 


w 


vc- 


C 


^-  M-  L\ 


Substitulmg  these  values,  we  have 


Impedance        \f R}  -f-  oj'  /.*, 

^  -  ,—4— 

Tnniedance. 
Circuits  sometimes  jiossess  capacity  and  resistance,  or 
capacity,  induction  and  resistance,  and  the  impedance 
value  for  such  couditions  must  also  be  known.  The  rela- 
tion between  the  K.  M.  F.  to  which  the  terminals  of  a  con- 
denser haviug  a  capacity  A' are  subjected  and  the  f  nantity 
of  electricity  stored,  (?,  is  given  in  the  following  expression  : 

n  -  E  K. 

The    current    through    the    condenser    at    an>     instant   is 

equal  to  the  rate  of  change  of  the  quantity  of  stored  electrir 

ity.     Consequently  the  difference  of  potential  at  the  terminal^ 
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of  a  condenser  suffers  a  rate  of  change  that  is  proportional  to 
the  -ciirreht  through  the  condenser.  It  will  be  remembered 
that  the  E.  M.  F.  of  induction  is  proportional  to  the  rate  of 
change  of  magnetism  or  current  causing  the  induction.  i)n 
the  other  hand,  the  condenser  current  is  proportional  to  the 
rate  of  change  of  pressure  at  its  terminals.  Perhaps  the  c(jm- 
plete  exchange  of  the   laws  of  variation  of  the  values   of 


(.Constant 
--     Volt    — 
L  =  I.Henry 
R=0. 


FIG.    14. 

current  and  E.  M.  F.  with  respect  to  time  for  induction  and 
capacity  effects  is  better  seen  by  a  study  of  Figs.  14  and  15. 
In  the  diagram  of  Fig.  14  the  relation  between  current  and 
the  developed  E.  M.  F.  is  plotted  for  a  circuit  having  a  co- 
efficient of  induction  of  unity  or  one  henry.  It  is  seen  that 
the  rate  of  change  of  current  is  one  ampere  per  second  and  is 
numerically  equal  to  the  developed  E.  M.  F.  When  the  in- 
duction and  the  rate  of  change  of  current  are  not  unity  the 
developed  E.  M.  F.  equals  the  product  of  the  rate  of  change 
of  current  into  the  value  of  the  induction  coefficient.     The 


I. Farad 

(.Constant  Ampere 
O. 


'J  FIG.    15. 

diagram  of, Fig.  15  gives  the  relation  between  the  current 
through  a  condenser  and  the  developed  E.  M.  F.  The  rate 
ctf  change  of  EVM,  F.  equals  the  value  of  the  current  when 
the  capacity  is  unity  01:  one  farad.  For  a  capacity  value 
other  than  unity  tlie  current  is  equal  to  the  product  of  the 
rate  of  change  of  thedeveloped  E.  M.  F.  into  the  value  of  the 
capacity.  '^-~.. 

The  outcome  for  alternating  currents  of  this  change  of 
the  relations  of  E.  M.  F.  and  current  to  time  in  going  from 
induction  to  capacity  effects  is  illustrated  in  Figs.  16  and  17. 
The  curves  in  Fig.  16  are  drawn  for  a  circuit  having  a  co- 
efficient of  induction  of  one  henry,  and  those  in  Fig.  17  for 
a  capacity  of  one  farad.  The  curves  of  Fig.  16  are  identical 
\\'ith  those  of  Fig.  7  except  that  the  words  current  and  am- 
peres have  been  substituted  for  magnetization  and"  lines.  It 
will  be  remembered  that  the  coefficient  of  induction  is  the 
value  with  which  the  current  must  be  multiplied  to  get  a  re- 
sult equal  to  the  product  of  the  turns  in  the  circuit  into  the 
number  of  lines  of  magnetization  established  through  them. 
Consequently  when  the  number  of  turns  and  the  coefficient  of 
induction  are  each  unity  the  values  of  the  curient  and  mag- 
netization are  equal  numerically.  The  current  curve  in  Fig. 
t6  was,  therefore,  determined  by  means  of  the  planimeter  in 
precisely  the  same  manner  as  the  magnetization  curve  in 
Fig,.:  7.  The  ratio  of  E„^ax.  to  C,:utx.  when  L  =  i  and 
'-^.=.'  I,  is  2  tt;  For  capacity  effects  this  relation 
is  'ihv-erted  ;  the  condenser  current  is  proportional  to 
the -rate 'of  change  of  the  E.  M.  F.  that  it  causes,  while  the 
induction  E. -M;  F.  is  proportional  to  the  rate  of  change  of 


current  that  causes  it.  Accordingly,  in  determining  the  re- 
lation between  the  maximum  values  of  the  condenser  cur- 
rent and  E.  M.  F.Jor  a  periodicity  and  capacity  each  equal 
to  unity  the  curve  of  current  is  first  plotted.  The  curve  of 
I'.  M.  F.  is  then  determined  by  plotting  as  ordinates  the  areas 
developed  by  the  current  curve  or  precisely  in  the  same  man- 
ner as  that  in  which  the  curves  of  magnetization  were  de- 
termined for  Figs.  6,  7  and  8.  The  value  obtained  for  the 
ratio  of  the  maximum  current  to  '•.he  maximum  E.  M.  F.  is 
2  TT.  This,  it  should  be  noted,  is  the  inverted  relation  of  in- 
duction effects.  Since  the  capacity  current  is  proportional 
to  the  rate  of  change  of  the  E.  M.  F.  it  follows  that  the 
shorter  the  period  or  the  greater  the  periodicity  the  greater 
will  be  the  current  that  a  given  E.  M.  F.  will  establish  through 
a  condenser.     The  capacity  current  will,  therefore,  vary  as 


-^2^  Amperes 


£UcJf<n-id 


FIG.     16. 


the  periodicity,  capacity,  and  E.  M.  F.     These  properties  are 
given  in  the  following  workabh  expression: 

C  =  2  n  '-^  K  E, 

C-^  00  K  E, 

where  K  is  the  capacity  in  farads. 

The  capacity  current  (see  Fig.  17)  is  90'  ahead  of  the  capac- 
ity E.  M.  F.,  so  the  E.  M.  F.  that  sets  it  up  through  the 
ohmic  resistance  in  *the  circuit  will  also  be  90°  ahead  of  the 
capacity  E.  M.  F.  The  resultant  of  the  two  E.  M.  Fs.  is 
the  hypotenuse  of  a  right  angle  triangle  of  which  they  form 
the  sides,  or 

E=V'E7T^fc\ 


Impedance  ^^  -^r  ^^  1/^"  H 'n^  ^^   \'  ■ 


=  -\    K--^ 


CO-  K 


Impedance 


V^'+ 


od"  K- 

The  resultant  of  E.  M.  Fs.  in  a  circuit  due  to  ohmic  resist- 
ance, induction  and  capacity  is  the  hypotenuse  of  a  right 
c-ngle  triangle,  one  .<5ide  of  which  is  the  ohmic  E.  Vl.  F.  and 
the  other  the  difference  between  the  induction  and  capacity 


fKcRvrM 


FIG.    17. 


E.  M.  Fs.  (see  Fig.  18).     The  expression  for  the  impedance 
(\  a  circuit  possessing  resistance,  induction  and  capacity  is 

Impedance  =  l/i?-  A^\od  L y-J  . 

The  application  of  the  radial  diagrams  and  the  impedance 

values  is  illustrated  in  the  following  examples.  . . 

(To  be  continued.) 


'•Industries    and   Iron's"    Opinion  of  Analogies. 


"Analogies   are  only  fit  for  political    speeches  and  arc 
(juite  out  of  place  before  people  of  intellect."  • 
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Transformation    of    Alternating  Currents. 


BY  CHARIES  PROIXUS  STEINMETZ. 

With  vcr\'  great  interest  I  have  read  Mr.  Scott's  valuable 
paper  en  alternating  currents,  presented  to  the  National  Elec- 
tric Light  Convention  at  Washington. 

Having  worked  myself  in  this  direction,  I  may  add  a  few 
remarks,  which,  while  perhaps  of  lesser  interest,  may  go  a 
step  further  toward  explaining  the  fundamental  principles 
underlying  the  transformation  of  electrical  energy. 

Let  there  be  drawn,  Fig.  i,  a  sine  wave  of  alternating 
current,  as  curve  /. 


FIG.    1. 

Then,  the  wave  of  energy  transmitted  by  this  current  will 
be  a  wave  of  double  frecjuency,  as  shown  in  dotted  line  by 
curve//,  if  the  circuit  is  non-inductive.  If  the  circuit  is  in- 
ductive, this  curve  will  intersect  the  zero  line,  but  otherwise 
have  the  same  character. 

'lake,  lunvever,  the  waves  of  the  E.  M.  Fs.,  or  the  cur- 
rcjits  in  a  balanced  polyphase  system,  as,  for  instance,  a 
tlirce-ijhase  system.  The  three  waves  difTcr  in  phase  by  one- 
third  (A  a  period,  and  are  represented  in  Fig.  i  by  the  curves 
//',,  //'',,  /r,.  Their  curves  or  waves  of  energy  are  three 
sine  waves  of  double  frequency  of  the  same  character  as 
curve  //. 

.\dding  the  values  of  power  in  the  three  circuits  at  any  in- 
stant gives  a  constant  (juantity,  as  represented  by  straight 
line  ///. 

The  same  holds  for  any  balanced  i)olyi)hase  system. 

We  get  thus:  "The  flow  of  energy  in  a  l^alanced  poly- 
phase system,  as  well  as  in  a  continuous  current  system,  is 
constant,  while  the  flow  of  energy  in  a  single-phase  alternat- 
ing current  system  is  fluctuating  with  a  fre(|uency  twice  the 
frec|ucncy  of  the  E.  M.  Fs." 

The  conse{|uencc  hereof  is,  as  I  have  shown  in  the  dis- 
cussion of  Lieut.  I'atten's  paper  ("  Transactions  of  American 
Institute  of  Electrical  Engineers,"  1892,  page  92),  that  poly- 
phase currents  and  continuous  currents  can  be  transformed 
into  each  other  without  storage  of  energy,  while  the  trans- 
formation of  single-phase  currents  mto  continuous  currents 
or  polyjihase  currents  and  inversely  requires  storage  of 
energy,  which  cannot  be  gotten  economically  by  electro- 
magnetism,  since  the  efTiciency  of  an  electro-magneto  elec- 
tric transformation  of  energy  is  very  low.  due  to  the  losses 
of  energy  by  hysteresis  (see  "Transactions  of  .Xmerican  In- 
stitute," 1802,  page  746). 

This  constajicy  of  the  flow  of  energy  in  all  the  polyphase 
systems  is  their  foretnost  and  perhaps  only  advantage  over 
the  single-phase  system,  by  enabling  their  mvitvial  trans- 
formation without  storage  of  energy. 

Thus,  as  I  stated  last  summer  before  the  Inteniatiotial 
Electrical  Congress  at  Chicago  fin  the  di5CU.<ision  of  power 
transmission  before  section  O — 

"Anv  f)nfvf>h.i$r  sys/cm  r<itt  be  Irana/ormci  into  >Tny 
olher  pohfihasc  system  by  means  0/  t-.if)  <  '.itionary  trans- 
formers  oti/y." 

Some  numerical  data  on  such  a  transformation  between 
quarter-phase  and  three-phase  circiiits.  taken  from  a  set  of 


tests,  which  I  made  some  time  ago,  may  be  ci  some  interest 
in  showing  the  complete  balance  and  the  high  efficiency 
which  can  be  reached,  an  efficiency  indeed  as  high  as  in  tlie 
transformation  from  one  system  into  the  same  system. 

The  tests  were  made  with  a  frequency  of  33  cycles,  and  at 
the  quarter-phase  side  the  voltage  was  kept  constant  at  ico 
volts  per  phase. 

The  first  two  columns  give  the  amperes  per  phase  on  the 
quarter-phase  side  at  100  volts  impressed;  the  third,  fourth 
and  fifth  columns  the  amperes  on  the  three-phase  side;  the 
sixth,  seventh  and  eighth  columns  the  volts  measured  at  the 
three-phase  side,  and  the  last  column  the  efficiency  of  trans- 
formation. 

TABLE  L 
Qjarterphaie— Three  Phase  Transformation,  33  cycles;  100  rolls  per  phase  primary 
Primary, 
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As  seen,  the  efficiency  reaches  96.1  per  cent.,  and  then 
gradually  drops  off.  due  to  the  increasing  C  /?  loss  in  the 
transformers,  which  were  greatly  overloaded  in  the  last  read- 
ings, their  total  capacity  being  about  2,000  watts. 

Referring  now  to  the  design  of  the  transformers  for  chang- 
ing the  system,  we  shall  proceed  in  the  following  way : 

As  has  been  shown  elsewhere,  for  alternating  E.  M.  Fs., 
currents  and  magneto-motive  forces,  the  law-  of  parallelo- 
grams holds. 

If  now  we  have  two  magnetic  circuits,  as  transformers, 
carr)ing  magnetic  fluxes  displaced  in  phase  by  any  angle, 
say  90  degrees,  these  magnetic  fluxes  may  be  produced  by 
exciting  the  primary  coils  of  the  transformers  by  means  of  two 
M.  M.  Fs.  differing  in  phase  by  the  same  angle,  and  will  in- 
duce in  the  secondary  circuits  E.  M.  Fs.  difTering  by  90  de- 
grees also,  which  can  be  represented  in  the  diagram.  Fig.  2, 
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■■■< 

^                            / 

^^  / 

0 

FIG     2. 

by  directions  O  Cand  O  D.  It  is  not  even  necessary  that  the 
two  fluxes  have  the  same  intensity,  but  they  may  be  different; 
for  instance,  the  second  may  be  one  third  the  intensity  of 
the  first. 

It  is  simple  now  to  get  by  the  combinations  of  E.  M.  Fs. 
of  these  X\\o  directions;  that  is,  by  connecting  in  series  the 
proper  numbers  of  turns  of  both  transformers,  resultant  E. 
M.  Fs.  in  atiy  desired  phase  or  phase  relation;  for  instance, 
tWo  E.  M.  Fs.  of  equal  intensity  difTering  in  phase  by  135 
cl4f;rees,  ^fi  represented  in  the  diagram.  Fig.  t,hy  O  A  and 
OB. 

Thus,  if  (7  C  is  the  secondary  E.  M.  F.  desired  in  one 
trAiisformer  produced  by  100  turns  and  0  D  the   secondary 
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E.  M.  F.  of  the  other  transformer,  of  equal  intensity,  hence 
produced  by  300  turns  (since  the  tlux  ni  the  second  trans- 
lormer  is  only  1-3J,  and  tHe  two  primary  E.  M.  ts.  are  equal 
but  differing  ni  pnase  by  135  degrees,  as  represented  by 
O  A  and  U  K,  we  have  to  complete  the  parallelograms 
O  C'S  C  C'^  and  O  D\  D  JJ^\  ana  get 

C  C  '  :;=  52  turns, 
O  C'l  ^=30  turns, 
as  the  two  components  oiO  C  ; 

(J  JJ  ^  =    90  turns, 
O  U^^  =  150  turns, 
the  components  of  O  JJ. 

Hence,  the  hrst  transformer  will  contain  52  turns  of  the 
first  and  30  turns  ot  the  second  phase  as  pnmary  and  100 
turns  as  secondary,  and  the  second  transtormer  will  contain 
90  turns  ot  the  nrst  and  156  turns  of  the  second  phase  as 
primanes  and  300  turns  as  secondaries.  .By  connecting  the 
primary  turns  of  the  same  phase  in  series  we  get  from  two 
equal  primary  E.  M.  Es.  differing  in  phase  by  135  degrees 
two  equal  secondary  E.  i\l.  Es.  differing  in  phase  oy  90  de- 
grees. 

It  is  obvious  now  that  an  infinite  variety  of  combinations 
can  be  chosen  to  produce  one  polyphase  system  from  an- 
other, but  the  general  way  will  be  to  choose  two  directions, 
as  the  directions  of  the  magnetic  flux  or  the  induced  E.  M. 
Es.,  and  to  dissolve  the  primly  and  secondary  E.  M.  Es.  by 
the  law  of  parallelograms  into  components  in  the  directions 
of  the  two  induced  E.  M.  Ys,,  and  choose  then  the  number 
of  primary  and  secondary  turns  in  proportion  to  these  com- 
ponents. ; 

Obviously,  it  is  left  to  the  skill  of  the  designer  to  choose 
the  directions  of  the  magnetic  fluxes  so  as  to  produce  the 
desired  phase  with  minimum  number  of  turns,  that  is,  mini- 
mum expenditure  of  copper  and  of  energy.  When  dealing 
with  larger  units,  the  total  etttciency  and  weight  efficiency  are 
occasionally  found  higher  by  choosing  three  transformer 
units,  carrying  fluxes  displaced  in  phase  by  120  degrees. 

In  general,  however,  I  think  it  is  now  the  custom  to  use 
in  the  transformations  of  polyphase  systems,  especially  three- 
■  phase  systems,  two  transformers  only,  and  the  use  of  three 
transformers  has  become  antiquated,  except  in  cases  where 
the  third  transformer  takes  the  place  of  a  reserve,  which  en- 
ables us  to  maintain  the  service  of  a  balanced  three-phase 
system,  even  if  one  of  the  transformers  should  give  out. 

There  is,  however,  one  restriction  to  be  made,  which  re- 
duces the  practical  value  of  any  method  of  transforming 
from  system  to  system  by  stationary  transformers.  This  is, 
the  flow  of  energy  in  the  secondary-  circuit  is  the  same  as  the 
flow  of  energy  in  the  primary  circuit,  and  consequently  if 
the  secondary  circuit  is  unbalanced  by  an  unequal  distribu- 
tion of  load,  and  thereby  gives  a  fluctuating  power  curve, 
the  primary  circuit  becomes  unbalanced  also,  and  no  matter 
what  system  is  used  will  give  the  same  fluctuations  of  the 
flow  of  energy,  so  that  the  liability  of  polyphase  systems  to 
get  unbalanced  by  unequal  distribution  cannot  be  overcome 
by  any  change  of  system,  but  has  to  be  reduced  to  insignifi- 
cance by  a  proper  arrangement  and  choice  of  the  constants 
of  the  system. 

Furthermore,  it  is  to  be  considered  that  anything  that  can 
be  done  in  electrical  distribution  by  one  polyphase  system 
can  be  done  by  any  other  polyphase  system  also,  and  most 
of  it  by  a  single-phase  system,  so  that  there  exists  in  these 
days  no  good  reason  for  using  polyphase  systems  for  elec- 
trical light  and  power  distribution  in  place  of  the  low-fre- 
quency, single-phase  system,  which  by  its  simplicity  and  ease 
of  regulation  is  far  superior  to  any  polyphase  system. 

Thus,  the  only  proper  sphere  for  polyphase  systems  is  the 
high  potential  line  of  long  distarce  power  transmission, 
where  the  three-phase  system  offers  the  advantage  of  the 
saving  of  copper  of  25  per  cent,  over  the  ordinary  alternating 


current  system,  or  even  a  larger  saving,  if  the  line  is  re- 
designed for  the  most  economical  conoidons,  as  has  been 
pointed  out,  I  believe,  by  Prof.  Forbes  and  mentioned  by 
Mr.  Scott  in  his  paper. 

Even  in  such  a  long  distance  transmission,  in  the  receiving 
circuit  the  distribution  will  take  place  by  splitting  up  the 
polyphase  system  into  its  component  single-phase  systems, 
hence  by  a  modified  single-phase  system. 

Coming  now  to  the  question  of  the  transforrnation  of  the 
period,  that  is,  the  change  of  frequency  by  transformation, 
the  following  considerations  will  lead  us  to  the  solution  of 
the  problem. 

Suppose  in  an  alternating  polyphase  transformer  the 
primary  circuits  of  different  phases  are  arranged  so  as  to 
give  a  rotating  field  instead  of  an  alternating.  Then,  in  a 
stationary  secondar>'  circuit  in  this  rotating  field,  the  E.  M. 
F.  induced  is  of  the  same  frequency  N  as  the  primary  fre- 
quency. It,  iiowever,  the  secondary  circuit  rotates  with  a 
speed  corresponding  to  the  frequency  A'',  then  the  sec- 
ondary conductor  will  cut  the  lines  of  the  rotating  field  at 
the  rate  of  ^  —  A'—  .V  or  ^  =  N-\-  A'^,  according  to  the 
direction  of  rotation. 

Thus,  the  frequency  of  the  secondary  E.  ^I.  F.  will  be 

^  r=  A'±  A''',  if  A' is  the  frequency  of  the  primary  current 

and  N'^  the  frequency  of  rotation  of  the  armature. 

Neglecting  losses  the  secondary  power  will  have  to  the 

6" 
primary  the    ratio  — ,  hence    will    be    less    than  primary 

power  if  the  secondary  rotates  in  the  direction  of  the  rotat- 
ing field,  more  if  it  rotates  in  the  opposite  direction. 

In  the  first  case  mechanical  energy  is  given  off  by  the  re- 
volving secondar)',  which  may  be  taken  up  by  an  alternating 
generator  and  returned  to  the  circuit.  In  the  second  case, 
mechanical  energy  is  consumed  and  may  be  supplied  by  an 
alternating  motor  from  the  circuit. 

This  transformation  has  the  disadvantage  of  requiring  re- 
volving mechanism,  but  has  the  advantage  of  efficient  stor- 
age of  energy  by  mechanical  momentum,  hence  it  is  inde- 
pendent of  the  balance  of  the  circuits  in  the  polyphase  sys- 
tems, and  can  be  used  also  for  transforming  from  and  to 
single-phase  currents. 

A  number  of  tests  I  made  some  time  ago  on  this  trans- 
formation of  frequency  gave,  amongst  others,  the  following 
results:  " 

TABLE  II.- TRANSFORMATION  OF  FREQUEXXV. 


•3  = 

%^ 

u 

A' 
24.6 
25.0 


o 
u 

o 
o 

V     . 

=  c 

C"3 
«•- 
u  -^ 

U. 

34-3 
35-0 


o    • 
m  3 

v..   O 
'i    >> 

^  u 
2  n 

I)  § 

s 

tS.g 
60.0 


3,120 
2,310 


Input 

-Watts.- 

c 
o    • 

>. 

4.590 
2,300 


o 

7.710 
4,610 


3 

"5 
O 

in 
5,300 
3.73^ 


o 

c 


69 

7J 


-^vsten'.- 
Sv 


Pr  u  a  V.  ijv.  one  ary 

thret  -|  li.n^e.   tl)n-.-))h:.«'r. 
tliree-pliasc.  single-phase. 


Incandescent  Wiring  Specifications. 


The  Montreal  Electric  Club  has  submitted  to  the  architects 
of  Montreal  for  adoption  a  set  of  specifications  for  concealed 
incandescent  wiring  as  follows: 

1.  All  wire  used  must  be  rubber  covered  and  eoual  to 
either  Habirshaw,  Grinishaw  or  Bishop. 

2.  No  gauge  smaller  than  No.  16  B.  &  S.  shall  be  allowed 
to  be  used. 

3.  Wire  for  —  volt  current,  on  two-wire  principle,  loss 
not  to  exceed  2  per  cent. 

4.  All  joints  to  be  well  made  and  properly  soldered  and 
shellaf^ed,  covered  with  a  layer  of  rubber  tape,  also  with  an 
outer  covering  of  good  black  friction  tape. 

5.  Place  necessary  cut-outs  as  required  by  Board  of  Fire 
Underwriters'  rules,  the  same  to  be  on  slate  or  porcelain 
bases  and  double  pole. 
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0.  Where  wires  pa.>»s  tlirougli  wall.s  and  Hours  they  are  to 
be  protected  by  an  extra  covering  in  the  shape  of  a  durable 
and  moisture  proof  insulating  material,  excepting  soft  rub- 
ber tubing,  equal  in  thickness  to  the  insulation  on  the  wire, 

7.  Where  wires  run  along  ceilings  and  walls,  they  must 
be  kept  at  least  2  1-2  inches  apart;  where  passing  through 
holes  in  the  walls  and  fiooring,  each  wire  must  have  a 
distinct  hole  for  itself. 

8.  All  speaking  tubes,  gas  pipes  and  metallic  substances 
of  like  nature  are  to  be  avoided,  but  where  it  is  necessary 
tfj  cross  .same,  the  wires  must  be  bridgetl  over  with  wood  or 
hard  rubber  tubing.  If  the  pipe  is  for  hot  water  or  steam, 
an  air  space  of  at  least  4  inches  is  to  be  allowed  between 
wires  and  pipes.  All  wires  crossing  water  ])ii)es  should  pass 
over  said  pipes  if  possible  or  be  protected  from  drip. 

9.  (Juliets  for  single-pole  switches  may  be  left  where  there 
are  not  more  than  8  amperes  to  be  controlled;  where  there 
are  more  than  this  (luantity,  the  outlets  nuist  be  arranged 
for  doubled-poled  switches. 

10.  .\'o  staples  or  metallic  fastenings  will  be  allowed  for 
holding  wires  in  place. 

I  I .  <  )utlets  must  be  taped  when  passing  through  plaster. 


On     Certain     New 


Prefixes     Proposed     for     Physical     Unit 
riagnitudes. 


HV   KDWI.SJ  J.  MorsTO.V,  PH.D..  AND  A.  K.  KKNNKLLV,  F.  R.  A.  S. 

i'he  increasing  extent  to  which  scientific  unit  magnitudes 
are  being  used  in  physical  research  has  received  a  check 
by  fclic  inconvenient  size  of  some  of  the  fundamental  C.  G.  S. 
units,  particularly  the  dyne  and  the  erg. 

In  order  to  lessen  this  incc^nvenience,  we  would  propose 
the  following  additional  prefixes,  which  wc  have  found  con- 
venient in  (Uir  own  work, 

I'"or  example,  instead  of  writing  "  one  thousand  megergs  " 
we  would  suggest  the  term  "one  ])egcrg'*;  and,  similarly, 
for  the  expression  "one  million  megergs,"  the  term  "  trcg- 
vfir,"  and  for  a  "billion  megergs"  a  "  (lucgcrg,"  follow- 
ing the  analogy  presented  by  the  words  million,  billion, 
trillion  and  quadrillion. 

Again,  instead  of  writing  "  the  one  thousandth  of  a 
microfarad,"  we  would  suggest  the  use  of  the  term  "  bicro- 
farad,"  and  also  the  tricofarad  as  the  millicMith  of  a  micro- 
farad where  necessary. 

The  meaning  of  these  suggested  prefixes  is,  therefore,  a.s 
f<»llows: 

Mega    =  1,000  million,  or  a  billion,  or  lo*. 
Trega  :^  one  million  million,  or  a  trillion,  or  10"*. 
(,)ucga  — :  1,000  trillion,  or  a  (luadrillion,  or  10'*. 
Hicro   =  1,000  milHonth,  or  lo-*, 
'rricro=  one  trillionth.  or  icr". 

The  following  applications  of  these  prefixes  will  suggest 
their  advantages. 

l-rom  I  metre  =1.        metre     =100.  cms,, 

and  I  mm.  —  o.ooi  metre     -:      0.1  cm., 

and  I  niicro-mctrc  i.         micron  =    0.000,001  metre 

— ^  IO-*  metre  -  10-*  cm., 
I  bicro-metre       =  i  bicron  =0.000,000,001 

metre  =  lo-*  metre  ^    10-'  cm., 
I  tricro-mctfc       =  1  tricron         .    0.000,000,000,001 


metre 


10 


.u 


metre  =  lo-'*  cm 


The  micron  is  of  the  order  of  the  length  of  a  light  wave 
in  the  ether,  and  is  a  ftmdamental  unit  of  magnitude  in 
microscopy. 

The  bicron  is  a  magnitude  which  will  bc'u.seful  in  dealing 
with  the  mean  free  jiath  of  gaseous  molecules,  according  to 
the  kinetic  theory  of  gases. 

The  tricron  is  of  the  order  of  molecular  dijucnsions,  ac- 
cording to  the  estimate  of  Kelvin. 

From  I  mcgadyne  =    lo*   dynes  approximately  the 

earth's  gravitational  for-.c  on  one  kilogram  of  matter. 


One  bcgadyne  -      10*   dynes  —  roughly  the  earth's  force 
on  one  ton  of  matter,  i.  e.,  the  weight  of  one  ton. 

One  tregadyne  -^=    10'*  dynes  =  roughly   the   weight   of 
LOGO  tons. 

I  megarg  =  10'  ergs  —  0.0737  foot-pound  at  Greenwich. 
I  begerg  -^   lo*  ergs  .=^  73.7  foot-pounds  at  Greenwich. 
I  tregerg  =^  10"  ergs  =    73,730    foot-pounds    at    Green- 
wich =  37  foot-ton,*;  approximately. 
From  I  megohm   -     10'   ohms, 

I  begohm     =  10*   ohms  =  1,000  megohms. 

I  tregohm    _=  10"  ohms  — ^  1,000,000  megohms. 

I  quegohm  -=  10"  ohms  ;=  1,000  tregohms, 

A  begohm  is  about  the  insulation  of  one  mile  of  well  in- 
sulated conductor. 

A  tregohm  is  about  the  resistance  required  to  limit  the 
detlection  of  a  high  grade  mirror  galvanometer  under  one 
volt  to  one  scale  division  of  one  millimetre  at  one  metre 
range.  Such  a  galvanometer  might  be  called  a  tregohm 
galvonometer. 

A  (|uegohm  is  the  limiting  resistance  with  one  volt  and- 
unit  deflection  of  an  extremely  sensitive  mirror  galvanom- 
eter, which  might  be  termed  a  quegohm  galvanometer. 
From  I  microfarad^  lo"'' farad. 

I  bicrofarad  =^  lO"*  farad,  or  1/1,000  microfarad. 
The  C.  G.  S.  electromagnetic  unity  of  capacity  being  lo" 
farads  is  consequently  a  begaferad.     The  use  of  these  pre- 
fixes, therefore,  assigns  a  convenient  name  to  the  C.  G,  S. 
unit  of  capacity,  which  would  otherwise  require  a  special  de- 
nomination. ' 
From  1  henry            =^  ic*  cms. 
and  I  microhenry  =  10*  cms, 
I  bicrohenry  =     i    cm. 
Lnlioratory  of  Houston    and    Kennelly,    Philadelphia, 
March  29.   1^94- 


noonlight  Tables  for  May,  1894, 


Herewith  we  give  Mr.  H.  W,  Frund's  tables  of  lightinij. 
hours  for  the  nu)nth  of  May  under  his  modified  form  of 
moonlight  schedule. 


TABLK  NO.    1, 

TAMJB  Na  a. 
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Moonllcht 

FWndV  New  MoonlijtJit 
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houra,  115.40. 

-Nolo.  TiK  se  schedules  are  made  up  on  sun  lime.  Where 
standard  time  is  used  and  it  varies  considerably  from  sun  time, 
the  proper  deduction  or  addition  most  be  made  to  all  the  times 
here  Klven, 


APRTI,  7,  1894. 


THE^     BLE^CXRICAL     WORLD. 


467 


OII^LD5 


'^^^TUR£L 


COMPILED  Prom  the 

PRINCIPAIi  FOREIGN 


Note. — Ounng  to  the  crowded  condition  of  this  department  the  following 
changes  will  be  made,  the  object  being  to  enable  more  space  atui  attention  to  be  given 
to  abstracts  of  articles  and  papers  of  a  more  important  nature.  Almost  every 
issue  of  each  of  the  foreign  journals  contains  descriptions  and  data,  often  7vith 
illustrations  and  tables,  oj  local  central  stations  and  isolated  plants  ;  mtless 
they  appear  to  be  of  special  interest  they  will  not  be  noticed  hereafter.  Refer- 
ences to  descriptions  of  steam  and  gas  engines,  boilers,  fuels,  etc.,  and  all  other 
subjects  not  belonging  under  the  heading  of  electricity  and  tnagnetism,  will  in 
general  be  omitted.  The  Swiss  monthly  ^'■Journal  Telegraphique  "  (in  the 
French  language)  contains  probably  the  best  telegraph  and  telephone  statistics 
of  the  world,  and  as  this  Journal  is  doubtless  accessible  to  those  specially  in- 
terested in  this  stibject,  references  to  such  statistics  and  descriptions  in  that 
Journal  will  hereafter  be  omitted.  Serials  in  the  nature  of  a  treatise  on  a 
subject  will  be  noticed  only  once ;  this  will  apply  also  to  papers  which  are 
continued  in  several  issues  and  which  are  merely  referred  to  in  these  columns 
as  distinguished  from  being  abstracted.  H-7ien  the  same  paper  or  article  is 
reprinted  or  abstracted  in  several  Journals,  only  the  first  appearance  will  be 
noticed,  except  if  the  original  is  in  a  foreign  language  and  the  reprint  is  an 
JSnglish  translation,  in  which  case  the  references  to  the  translation  will  also 
be  given,  as  usual.  Very  good  abstracts,  generally  longer  than  can  be  given 
here,  are  published  /«  the  tnonthly  journal  of  the  Institution  of  Electrical 
Engineers  (London),  and  in  the  Proceedings  of  the  Institution  of  Civil  Engi- 
neers (London),  which  abstracts  will  be  tioticed  only  in  case  the  original  article 
has  twt  been  'mentioned  in  these  columns. — C.  H. 


ELECTRO-PHYSICS. 

Point  of  Application  of  Electromagnetic  Forces.  —  "L'Ind. 
Elec,"  March  lo,  reprints  a  Physical  Society  paper  by  Mr. 
Pellat  on  this  subject,  in  which  he  explains  the  fact  that  the 
work  of  electromagnetic  forces  is  zero. 

Apparatus  for  Demonstrating  Amperes  Zazf;.  — "L'Elec.,"' 
March  lo,  reprints  from  a  German  paper  an  illustrated  de- 
scription of  a  lecture  apparatus,  devised  by  Dr.  Raps,  in 
which  no  mercury  is  required,  the  contacts  being-  sliding 
contacts,  and  the  apparatus  itself  being  very  large. 

MAGNETISM. 

Intense  Magnetic  Fields. — In  a  recent  paper  by  Du  Bois 
from  "Wied.  Ann.,"  mentioned  in  the  Lond.  "  Elec,"  March 
i6,  he  states  having  obtained  a  field  of  38,00c  C.  G.  S.  units 
(gausses)  in  an  air  space  of  several  millimetres,  and  an  in- 
duction in  iron  of  60,000,  which  is  believed  to  be  the  highest 
value  yet  observed. 

Magnetarium. — In  a  Physical  Society  paper  abstracted 
in  the  Lond.  "  Elec.  Eng.,"  March  16,  Mr.  Wilde  describes 
a  hollow  geographical  globe  wound  over  the  whole  surface 
with  insulated  wire  parallel  to  the  equator,  and  containing 
within  another  similar  sphere  inclined  at  23  1-2  degrees;  by 
revolving  this  at  different  rates  and  sending  currents  through 
the  wires  the  magnetic  conditions  of  the  earth  can  be  imi- 
tated, both  as  regards  distributions  and  secular  variations. 

Magnetization  of  Soft  Iron. — Mr.  Joubin's  Academy  paper 
is  abstracted  in  "  La  Lum.  Elec,"  March  10;  he  verifies  ex- 
perimentally the  conclusions  made  in  a  previous  paper  re- 
garding the  characteristic  equation  of  the  intensity  of  mag- 
netization as  a  function  of  the  susceptibility. 

UNITS.    MEASUREMENTS    AND    INSTRUMENTS. 

Phase  Meiers. — In  the  first  part  of  an  article  by  Mr. 
Hess  in  "La  Lum.  Elec,"  March  10,  he  describes  and  illus- 
trates a  number  of  devices  (all  of  which  have  been  described 
in  these  columns)  for  measuring  the  difiference  of  phase, 
special  attention  being  given  to  that  of  Mr.  Claude  (de- 
scribed in  the  Digest  April  22,  1893).     He  calls  attention  to 
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the  importance  of  making  this  measurement,  as  it  enters  in 
the  calculation  of  the  energy  just  as  the  voltage  and  the  cur- 
rent do;  the  importance  of  this  factor  was  not  appreciated 
until  quite  recently.  He  describes  an  experimental  verifica- 
tion of  the  fact  that  the  phase  dilTerence  varies  with  the  fre- 
quency, the  contrary  having  been  assumed  in  explaining  the 
existence  of  a  phenomenon  analogous  to  magnetic  hys- 
teresis. The  usual  synchronizing  indicator  may  be  easily 
adapted  to  measure  dififerences  of  phase  by  connecting  the 
secondary  to  a  voltmeter,  from  the  reading  of  which  the 
difference  of  phase  can  be  calculated;  for  small  differences 
the  two  primaries  had  better  be  connected  so  that  the  result- 
ing field  is  the  addition  of  the  two  components  and  is  then 
proportional  to  the  cosine  of  half  the  angle  of  lag;  the  third 
winding  and  the  voltmeter  are  not  required  if  one  measures 
the  amplitude  of  the  resulting  magnetic  field  by  the  rise  of 
temperature  due  to  the  Foucault  currents,  as  was  suggested 
by  Mr.  Claude. 

Hysteresis  Testing. — Mr.  Parsons,  in  the  Lond  "Elec. 
Eng.,"  March  16,  describes  a  simple  method  used  by  his 
firm  for  comparing  different  samples  of  iron;  two  identical 
solenoids  are  coupled  in  series  and  into  each  is  put  a  core 
of  a  definite  weight  of  iron  plates  insulated  with  paper  and 
having  in  the  centre  a  piece  of  wood  with  a  slot  for  a  ther- 
mometer; one  of  these  cores  is  considered  a  standard  and 
the  other  is  compare<l  with  it  by  the  reading  of  the  ther- 
mometers; the  induction  can  be  varied  by  the  E.  M.  F.  or 
by  the  weight  of  the  cores.  He  thinks  that  there  is  n6  ad- 
vantage in  annealing  the  plates,  but  that  they  should  be  in- 
sulated from  each  other. 

Rapid  Verification  of  Meters. — In  an  article  abstracted  in 
in  "  L'Ind.  Elec,"  March  10,  Mr.  Picou  points  out  how  each 
of  the  more  common  meters  may  be  verifi.ed  by  passing  a 
constant,  measured,  current  through  them  and  observing 
the  time  of  certain  cycles  from  which,  knowing  the  construc- 
tion of  the  meter,  the  calibration  may  be  made  in  a  very 
short  time;  for  the  Thomson  meter  all  that  is  necessary  is  to 
count  the  number  of  revolutions  in  a  given  time,  knowing 
that  100  turns  correspond  to  one  division.  ^Some  sucli 
method,  he  says,  is  applicable  to  most  meters.  (It  would 
have  to  be  repeated,  however,  for  dift'erent  currents,  as  a 
meter  may  be  correct  for  one  current  and  not  for  another.) 

Electro-Dynamometer. — The  Lond.  "Elec.  Rev.."  ^larch 
^6,  gives  an  illustrated  description  of  the  Giltay  electro- 
dynamometer  based  on  the  principle  of  Bellatti.  the  theor\- 
being  the  same  as  that  of  Weber's;  the  improvement  con- 
sists in  the  formation  of  an  astatic  system  composed  cf  two 
equal  bundles  of  wires  moving  in  two  different  coils,  so  that 
the  dsiturbances  due  to  terrestrial  magnetism  are  eliminated 
and  it  becomes  possible  to  standardize  the  instrument  ac- 
curately. 

Hydraulic  Analogies. — In  "La  Lum.  Elec,"  March  10. 
Mr.  Claude  illustrates  and  describes  some  simple  analogies. 
After  comparing  a  continuous  current  to  a  current  of  water 
in  a  pipe  from  a  high  to  a  low  reservoir,  he  illustrates  self- 
induction  by  showing  that  when  the  valve  is  suddenly  closed 
the  inertia  of  the  liquid  will  momentarily  raise  the  pressure 
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to  a  greater  one  than  the  original,  while  if  the  valve  is  sud- 
denly opened  some  time  will  oe  required  before  the  current 
is  Sicauy  i^tnc  usual  hydraulic  ram  might  also  be  given  as  an 
analog};;  capacuy  he  illustrates  by  placing  in  tlic  circuit  of 
the  pjpc  a  large  reservoir,  in  tlie  nudUle  of  which  is  an 
elasuc   Uiaphragm,   which  permits  no   liquid  to  pass,  the 
charging  oi  tins  condenser  will  extend  the  diaphragm  in 
one  uirection,  accumulating  a  certain  limited  amount  oi  water 
in  that  vessei,  the  discliarge  is  illustrated  by  opening  a  com- 
niuiiicaiion  with  this  vcssei;  the  action  of  condensers  in  scries 
is  shown  by  placing  a  number  of  these  vessels  with  diaphragms 
in  series,  and  a  suunted  condenser  is  shown  by  connecting 
the  inlec  and  outlet  by  a  pipe;  accumulators  may  be  illus- 
trated by  the  same  device  but  of  very  large  proportions;  to 
illiisirate  electric  oscillations  as  produced  by  charging  and 
discliarging  a  condenser,  he  uses  the  same  device  but  makes 
the  cc^imeciing  pipes  very  large,  if  the  valve  be  then  opened 
suddenly  the  rusn  of  the  water  current  will  produce  a  greater 
pressure  than  that  due  to  the  b.eight,  which  will  increase  the 
tension  of  the  diaphragm,  after  which  the  diaphragm  will 
act  ill  the  reverse  direction,  which  process  will  be  repeated, 
producing  an  oscillating  current  until  equilibrium  has  been 
established;  if  the   resistance  in   the  pipe  is  increased  the 
uscillations  will  be  diminished. 

Dcicr mining  Resistances  by  Allernaling  Currents. — An  ab- 
stract of  Prof.  Kohlrausch's  article  from  "  Wied.  Ann."  is 
given  in  the  Lond.  "  Elec.  Eng.,"  March  i6. 

Ph)lonielry  of  Projectors. — In  "La  Lum.  Elec,"  March 
lo,  Mr.  Guilbert  replies  to  the  recent  criticism  of  Mr.  Fery. 

DYNAMOS    AND    MOTORS. 

Alternating  an  I  Multiphase  Currents  /rom  Coiitinuous  Cur- 
rent Arntiturcs.  —  The  continuation  of  Mr.  Friese's  article, 
abstracted  in  the  Digest  March  17,  is  contained  in  the  "  Elek. 
Zeit.,"  March  8.  lie  discusses  the  current  and  watts,  and 
gives  the  folhnving  results:  for  a  closed  circuit  and  single 
alteniatnig  current  the  current  will  be  equal  to  the  conlinu' 
ous  current  and  the  watts  will  be  equal  Jo  0.707  of  that  of  the 
continuous  current;  for  a  two-phase  closed  circuit  the  cur- 
rent relation  will  be  0.707;  the  phase  difTcicnce  is  45  de- 
grees and  the  watts  are  ecjuai;  with  open  two-phase  connec- 
tion the  current  ratio  will  be  0.5  and  the  watts  will  be  equal; 
for  closed  circuit  'Jiree-phasc  connection  three  currents  of 
0.8OO  times  the  continuous  current  will  be  obtained,  while 
the  watt  ratio  will  be  1.917;  for  the  open  connection  three 
currents  of  half  the  continuous  current  will  be  obtained, 
while  the  watt  ratio,  as  before,  will  be  0.917;  with  four- 
phase  closed  circuit  there  will  be  four  currents,  each  0.707 
times  the  continuous  current,  the  phase  diflfercnco  will  be 
45  degrees  and  the  watts  will  be  'he  same  as  with  continuous 
currents;  he  then  discusses  the  case  of  a  multiphase  connec- 
ti  )n,  using  several  independent  circuits,  and  shows  that  in 
certain  cases  the  watt  cajiacity  will  be  reduced  to  50  per 
cent.;  for  the  o|)en  four-phase  connection  the  current  ratio 
is  0.5,  while  the  watts  are  equal. 

TUANSFORMER3. 
Ekhvt  Trin<> former. — The  princip.nl  feature  of  this 
traiT^former.  which  is  illustrated  in  the  Lond.  "  Elec.  Eng.." 
March  16,  is  that  the  coils  may  be  removed,  inspected  and 
rei)lace(l  in  a  very  short  time;  the  c-xtcrnal  magnetic  circuit, 
in  the  form  of  a  rectangle,  is  unbroken,  the  coils  arc  in- 
serted in  the  opening  and  the  iron  in  the  inside  <if  the  coils 
consists  of  two  pieces  shaped  somewhat  like  keystones  of 
an  arch,  and  are  wedged  in  place  by  drivrn  wedges,  making 
a  good  magnetic  joint. 

li tried  Trans/or mrrs. — According  to  the  Lond.  "Elec," 
>Tarch  16.  large  l»uried  transformers  arc  used  in  the  Scar- 
boHMigh  station,  described  in  all  the  English  journals  of 
March  16.  as  a  compromise  between  the  house  transformer 


and  the  sub-station  system;  the  system  is  recommended  edi- 
torially. 

Early  Transformer  with  Closed  Magnetic  Circuit. — Mr. 
Tanner,  in  the  Lond.  "  Elec.  Rev.,"  ^Starch  16,  quotes  at 
some  length  from  a  British  patent  to  'Ihomas  Alien,  June 
24,  1852,  So.  14,190,  in  which  four  induction  coils  are  con- 
nected at  their  iron  cores  at  the  ends  in  such  a  way  as  to 
form  a  complete  iron  circuit  in  the  form  of  a  square,  the  in- 
tention being  to  form  "a  complete  electromagnetic  circle"; 
illustrations  from  the  patent  are  given. 

ARC     AND     INCANDESCENT     LIGHTS. 

Controlling  the  Difference  0/  Potential. — A  French  firm 
undertakes  to  replace  the  present  lamps  with  others  of  higher 
efficiency,  sharing  the  profit  with  the  consumers;  as  a  slight 
difference  of  potential  in  high  efficiency  lamps  makes  a  ver}- 
great  difference,  it  is  necessary  to  regulate  the  potential;  an 
apparatus  for  doing  this  is  described  and  illustrated  in 
"  L'Elec,"  March  10.  A  fine  wire  coil  connected  to  the 
mains  makes  a  contact  with  one  or  the  other  of  two  points 
when  the  potential  increases  above  112  volts  or  falls  below 
108  volts;  these  contacts  connect  a  motor  in  circuit,  which 
drives  a  set  of  cams,  which  in  turn  open  or  close  short  cir- 
cuits of  some  voltameters,  so  that  if  the  potential  is  too  high 
it  will  be  lowered  by  the  insertion  of  these  voltameters;  they 
are  made  preferably  of  copper  in  alkaline  liquids,  thus  de- 
veloping only  comparatively  small  differences  of  potential; 
when  not  in  circuit  these  voltameters  are  short  circuited,  so 
as  to  be  ready  to  take  a  charge. 

ELECTRIC    RAILWAYS. 
Electric  Railways  in  Europe.  —  "LInd.  Elec.,'"    March    10, 
publishes  what  constitutes  undoubtedly  the  best  and  most 
complete  table  of  statistics  of  electric  railways  in  Europe  in 
operation  at  the  beginning  of  this  year;  it  gives  also  a  brief 
description  of  those  in  course  of  construction  and  a  list  of 
those  projected.     In  the  table  they  are  classified  according 
to  countries,  and  the  most  important  information  is  given 
with  but  few  omissions  in  16  columns  of  the  tables,  which 
occupy  four  full  pages.     Germany  leads  \\\\\\  a  length  of  102 
kilometres  and  2,934  kilowatts,  after  which  come  England 
with  71.4  kilometres  and  2.993  kilowatts,  France  with  414 
and   1,796;  Austria  and  Hungary.  33.4  and  1,115;  Switzer- 
land, 23.6  and  706.     The  total  miinber  of  lines  is  43,  total 
length,  305  kilometres;  total  power  at  the  stations  in  kilo- 
watts, 10,654;  the  most  usual  potential.  500  volts;  the  num- 
ber of  motor  cars  and  locomotives,  538;  and  the  number  of 
trailers,    151.     The    systems   are   divided    as    follows:     Ac- 
cumulator, 2:  overhead  conductor.  31 :  central  rail,  8;  under- 
ground conductor,  2.     The  City  and  South  London  Rail- 
way leads  in  power,  consuming  1,200  kilowatts;  next  conies 
the  Liverpool  line  with  000 ;  the  maximum  grade  of  any  is 
10.5  per  cent,  on  ordinary  rails  .ind  25  per  cent,  with  rack 
and  pinion.     There  are  24  lines  in  course  of  construction, 
which  will  probably  run  at  the  end  of  the  year.     Among 
other  things  the  table  shows  that  a  large  number  of  the  sys- 
tems used  are  .^nlerican:  on  quite  a  number  the  voltage  is 
from  2  to  300;  where  two  motors  are  used  they  are  generally 
of  1 1  kw. 

.\  brief  sunimar>-  taken  from  an  Italian  book  is  also  given 
in  "  I^  Lutr.  Elec,"  March  10. 

Hcihftann  T.ornmnlivr.  —  "L'F.lcc."  March  10.  contains  .in 
article  bv  Mr.  Haubtm.inn.  in  which  he  makes  a  comparison 
of  this  locomotive  with  the  usual  steam  locomotives  in  use 
in  France:  he  expresses  himself  in  favor  of  electric  traction 
for  hit^li  speeds,  hut  does  not  think  that  this  is  the  proper 
solution,  as  the  usual  s^cam  locomotives  arc  much  in  ad- 
vance of  this  one:  he  believes  the  solution  will  be  bv  means 
of  the  present  svstcm  of  electric  railwavs  with  central  power 
stations.  In  the  Heilniann  locomotive  he  finds  that  one 
indicated  horse  power  is  obtaine<l  with  a  weight  of  about 
308  pounds:  after  making  some  calculations  he  finds  that 
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to  mount  a  grade  of  8  per  cent,  at  a  speed  of  27  miles  an 
hour  the  steam  engine  of  the  Heihiiann  locomotive  must 
develop  700  h.  p.  in  order  to  produce  a  useful  power  of  410 
h.  p.  at  the  wheels;  he  believes  that  in  that  portion  of  the  run 
this  locomotive  was  furnishing  all  the  power  it  could;  if  the 
locomotive  is  alone,  without  the  train  and  on  a  straight  level 
road,  he  believes  that  with  this  power  a  greater  speed  than 
54  to  60  miles  an  hour  cannot  be  obtained,  and  that  for  the 
intended  speeds  of  75  to  90  miles  an  hour  the  steam  engine 
must  generate  from  1,500  to  2,250  h.  p.,  as  shown  in  a  table 
which  he  gives.  He  then  quotes  actual  runs  made  with 
steam  locomotives,  and  shows  that  the  results  are  better 
than  those  which  have  been  made  with  the  Heilmann  loco- 
motive. 

The  Lond.  "  Elec.  Rev.,"  March  16,  calls  attention  to  the 
fact  that  the  speed  of  the  armature  is  a  prime  factor  in  the 
efificiency  of  an  electric  motor  and  shows  that  an  electric 
motor  is  at  a  much  greater  disadvantage  in  starting  a  train 
than  a  steam  engine;  the  efficiency  of  a  motor  is  very  high  at 
constant  speed,  but  this  or  anything  approaching  it  is  just 
the  condition  which  cannot  be  obtained;  by  way  of  illus- 
tration he  compares  the  Heilmann  locomotive  to  a  pump 
and  water  turbine,  the  pump  being  driven  by  a  steam  engine; 
every  time  the  turbine  is  started  a  current  of  water  runs 
through  without  doing  any  work,  the  energy  of  the  water 
not  being  available  until  speed  has  been  obtained;  but  if  the 
turbine  be  replaced  by  a  water  pressure  engine  with  pistons 
and  cylinders,  the  water  cannot  run  through  without  doing 
work;  this  is  the  case  with  the  steam  engine:  it  considers 
the  Heilmann  locomotive  an  obvious  absurdity. 

The  same  issue  contains  a  reply  to  Mr.  Lea,  which,  how- 
ever, contains  nothing  new. 

High  Speed  Railway. — In  a  long  editorial  in  the  Lond. 
"  Elec.  Rev.,"  March  16,  the  Behr  system  is  discussed  un- 
favorably, special  attention  being  called  to  the  centrifugal 
force  in  rounding  curves;  the  Lartigue,  or  single  rail  sys- 
tem, is  to  be  used  and  the  centre  of  gravity  is  to  be  main- 
tained at  the  rail  level,  that  is,  at  the  point  of  support;  the 
editorial  calls  attention  to  the  fact  that  this  would  not  take 
up  the  effect  of  the  centrifugal  force  on  the  passengers,  and 
it  is  claimed  that  it  is  absolutely  essential  for  passenger 
traffic  that  the  resultant  of  gravity  and  centrifugal  force  be 
a  normal  to  the  surface  of  the  seats ;  it  does  not  consider  the 
scheme  practicable. 

Series  Traction. — In  the  Lond.  "Elec.  Eng. ,"  March  16, 
Mr.  N.  W.  Perry  compares  series  traction  with  the  usual 
method  and  describes  briefly  his  series  system,  which  has  al- 
ready been  described  in  these  columns. 

CENTRAL  STATIONS,  PLANTS,  SYSTEMS  AND  APPLIANCES. 

Balancing  a  Three-  Wire  System  with  Only  One  Machine. 
— Mr.  Edgcumbe,  in  the  Lond.  "Elec.  Rev.,"  March  16, 
suggests  a  system  in  which  a  shunt  dynamo  is  connected 
directly  to  the  outside  mains,  and  through  multiple  switches 
to  any  desired  cells  at  the  ends  of  a  series  of  accumulators, 
the  neutral  wire  being  connected  through  a  multiple  switcii 
to  any  of  the  accumulators  near  the  middle  of  the  series, 
thus  enabling  an  excess  of  volts  to  be  obtained  on  either 
side. 

Rates  of  Charging. — The  Lond.  "Elec,"  March  16,  dis- 
cusses unfavorably  the  custom  of  allowing  an  increasing  rate 
of  rebate  to  large  consumers,  as  such  consumers  are  more 
often  a  nuisance;  those  which  should  be  encouraged  are  not 
necessarily  those  whose  bills  are  large,  but  those  whose  bills 
are  large  in  proportion  to  the  lamps  they  use,  however 
small  the  actual  bill  may  be. 

Synchronizing  Alternators. — Mr.  Ruddle,  in  the  Lond. 
"Elec.  Rev.,"  March  16,  states  that  during  the  past  15 
months  they  have  synchronized  at  their  station  about  1,000 
times   without  the   slightest  trouble   and   without   having 


found  it  necessary  to  use  any  special  fuses  or  switches,  the 
only  apparatus  being  a  synchronizing  lamp;  he  thinks  that 
the  synchronizing  depends  very  much  on  the  governor  of 
the  engine;  with  a  slow  speed  Corliss  engine  coupled  by 
ropes,  alternators  may  be  synchronized  without  any  fear,  no 
matter  what  the  conditions  of  the  load. 

Synchronizing  Indicator. — According  to  "La  Lum.  Elec," 
March  10,  the  Lahmeyer  synchronizer  consists  simply  of  a 
vibrator  operated  by  an  electromagnet  and  producing  a 
sound,  the  disappearance  of  which  indicates  that  synchro- 
ni-;m  is  attained. 

Polyphase  Currents. — An  Academy  paper  by  Mr.  Blondel 
on  a  new  simplified  method  for  the  calculation  of  poly- 
phase alternating  currents  is  abstracted  at  some  length  in 
•'  LTnd.  Elec,"  March  10. 

Electric  Windlasses. — In  "La  Lum.  Elec,"  March  10, 
Mr.  Boucherot  gives  an  illustrated  description  of  the  in- 
stallation of  windlasses  in  a  large  warehouse  in  Paris. 

Automatic  Ctit-Out.— i:\vQ  l^ond.  "Elec.  Eng.,"  March  16, 
gives  an  illustrated  description  r.f  a  large  automatic  cut-out 
for  1,500  amperes,  in  which  a  short  solenoid  releases  a  spring 
switch. 

WIRES,  WIRING  AND  CONDUITS. 

Ship  Wiring. — The  article  by  Mr.  Kennedy  is  contmued 
in  the  Lond.  "  Elec.  Rev.,"  March  9;  he  advocates  having  the 
switch  and  fuse  in  one  cover,  against  which  practice  he  claims 
there  is  some  unaccountable  prejudice;  fuses  should  be  pre- 
pared on  a  carrier,  the  practice  of  using  a  wire  held  beneath 
screws  should  not  be  allowed ;  he  -claims  that  perfect  con- 
ductivity is  much  more  important  than  perfect  insulation, 
even  though  it  is  neglected  by  the  rules ;  regarding  insulation 
he  claims  that  with  lead  covered  wires  rubber  may  be  dis- 
pensed with  if  every  joint  is  watertight;  as  joints  are  the 
greatest  difficulties  to  deal  with,  the  fewer  they  are  the  better, 
which  he  gives  as  one  of  the  greatest  advantages  of  single 
wiring  over  double  waring;  the  single-wire  system  which  he 
advocates  is  really  a  two-wire  system,  wdth  a  concentric  wire 
thoroughly  insulated  and  concentric  with  the  return  wire, 
which  may  be  insulated  or  not. 

A  large  amount  of  correspondence  on  this  subject  is  con- 
tained in  the  same  issue;  Mr.  Tidd  states  that  with  double 
wiring  the  leads  may  be  run  as  desired  regardless  of  their 
position  with  reference  to  the  compass,  on  which  they  will 
have  no  appreciable  effect;  he  takes  exception  to  Mr.  Ken- 
nedy's statements  regarding  the  fittings  and  believes  the  best 
preventive  of  poor  wiring  is  not  to  insist  on  a  complicated 
system;  the  single-wire  system,  he  says,  is  by  far  the  cheapest, 
but  by  far  the  most  dangerous,  owing  partly  to  the  number 
of  poor  contacts  made  with  the  ship:  the  concentric  wire  sys- 
tem is  very  good  until  a  fault  occurs,  but  that  the  trouble  then 
begins;  this  safeguard  is  quite  unnecessary  on  board  ship; 
the  ideal  system  is  one  \vhich  anybody  can  repair.  Mr,  Cline 
thinks  that  both  the  single  and  double  wire  system  are  good 
if  properly  carried  out;  in  the  former  the  positive  terminal 
should  be  connected  to  the  ship,  which  will  avoid  corrosion 
at  the  screw  contacts;  the  lead  \o:  each  lamp  should  be 
brought  from  one  side  and  the  return  from  the  other  side  of 
the  ship ,  all  lamps  on  the  compass  deck  or  the  one  below  it 
should  be  wired  on  the  double-wire  system  up  to  a  distance 
of  30  feet;  there  should  always  be  two  lamps  at  each  compass, 
one  on  each  side  with  concentric  or  twin  wires  brought 
through  brass  or  copper  pipes  from  below  up,  and  the  num- 
l)er  of  lamps  in  these  quarters  should  be  equalized,  one-half 
being  run  on  each  side  of  the  ship.  Mr.  Boot  speaks  of  using 
two  deviation  cards  to  steer  by,  one  for  the  day,  when  the 
dynamo  is  not  running,  and  the  other  for  the  night;  if  the 
field  of  the  dynamo  causes  the  error,  its  position  or  that  of  the 
mains  should  be  altered,  but  if  this  is  impossible,  the  error 
produced,  which  is  a  constant  factor,  should  be  taken  into  ac- 
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count  Air.  Alavor  claims  that  single  wiring  is  the  worst 
and  being  the  cheapest  is  tlie  one  generally  adopted  by  in- 
competent hrms;  double  wiring  is  niucli  preierable,  and  its 
great  safety  and  reliability  are  well  purchased  at  tlie  increased 
cost;  no  system  is  permanently  durable,  unless  pcraisicnil} 
and  continuously  protected  tlirougiiout  by  a  waierproot 
sheathing;  wood  casing,  no  matter  how  good,  camiot  be 
made  hreproof,  a  statement  which  he  empliasizes,  but  con- 
centric wiring  can  be  made  absolutely  hreproof  and  water- 
proof; with  ordinary  precautions  a  compass  disturbance  can 
be  kept  well  witliin  one  degree  witli  smgle  wiring;  double 
winng  gives  only  a  fancied  security;  concentric  wiring  in  the 
neighborhood  of  tlie  compass  entirely  avoids  disturbances. 

In  the  third  article  of  the  series  by  Mr.  Kennedy  in  the 
Loud.  ■■  i:.lec,  Kev.,"  March  lO,  he  discusses  double  wiring; 
he  claims  that  in  this  system  tliere  is  double  tlie  chance  of 
faults  occurring  than  in  single  wiring;  but  little  information 
is  given  in  this  section. 

The  same  number  contains  some  correspondence,  giving, 
liowever,  nothing  new;  Mr,  LJarker  claims  that  lead  covered 
cables  are  undeniably  the  best,  the  greatest  difhculty  being 
in  the  frequency  with  which  the  joints  of  the  lead  covering 
fail,  even  when  made  by  the  most  skillful  workmen;  the 
double  wire  system  he  believes  to  be  not  only  the  safest,  but 
the  surest  to  keep  in  good  working  order. 

Loss  of  Volts  in  Alternating  Leads. — A  Physical  Society 
paper  by  Mr.  Parry  is  reprinted  in  the  Lend.  "  Elec  Hng., ' 
March  9,  in  which  he  discusses  the  extra  loss  due  to  in- 
ductance, which  he  says  can  be  taken  into  account  with  very 
htlle  extra  trouble  and  by  approximations,  he  claims  it  is  re- 
markably simple;  he  first  discusses  the  subject  mathemati- 
cally on  a  basis  of  the  vector  properties  of  the  quantities  in- 
volved (giving  results  which,  however,  are  not  sufficiently 
simple  for  ordinary  practical  use);  he  then  gives  a  series  of 
curves,  showing  the  princijilc  according  to  which  graphical 
tables  may  be  made,  but  tiie  curves  which  he  gives  are  not 
sufficiently  complete,  illustrating  only  the  method  (their  al- 
leged simplicity  is  hardly  sufficient  to  warrant  their  general 
use);  in  conclusitm  he  gives  an  empirical  expression  for  an 
approximate  dcterinination,  which,  tiiough  simpler,  is  never- 
theless somewhat  comi)licatcd. 

TELEQRAPHY,   TELEPHONY   AND   SIGNALS. 

Indicating  the  Positions  0/  Ships  in  a  Harbor. — .Xccordin^ 
to  the  Lond.  "Elec.  Kng.,"  March  9,  Mr.  Stephenson  has 
been  making  some  successful  expcrimcpts  for  locating  the 
positions  of  vessels  at  harbor  entrances  when  the  weather 
prevents  observations  from  being  made;  he  proposes  to  lav 
a  cable  on  the  bottom,  charging  it  with  some  sort  of  inter- 
mittent current;  the  vessels  iiave  a  coil  of  bare  copper  wire 
dipi)ing  into  the  water  at  the  bow  and  another  at  the  stern, 
and  conncctccl  through  a  teleplionc;  experiments  showed 
the  method  to  be  feasible  and  the  instrument  to  be  verv  deli- 
cate; in  another  system  there  are  no  earth  connections,  the 
wires  being  insulated  and  the  action  l)eing  a  true  induction 
through  the  water. 

Tdephone  Rates  in  Europe. — The  Lend.  "Elec,"  March 
16,  gives  the  rates  for  most  of  the  luiropean  countries,  all  of 
which,  with  the  exception  of  those  in  London,  arc  verj-  low 
as  compared  with  those  in  this  country. 

ELECTRO-CHEMISTRY. 
Afinimum  Electromotive  Force  in  Klectrohsts.  —  In  an 
Acailcniy  paper  abstracted  in  "  L'Ind.  Elec."  March  10,  Mr, 
Lcblanc  claims  to  have  anticipated  Mr,  Nourrison  by  about 
three  years  in  verifying  experimentally  that  there  is  a  mini- 
mum and  constant  electronn^tive  force  in  the  elcctrolvsis  of 
different  substances;  the  figures  for  a  number  of  alkaline 
compounds  are  given :  for  difTerent  bases  and  acids  he  finds 
that  it  is  tlie  same  in  all.  being  about  1.70  volts,  which  he 
explains  by  assuming  that  they  are  all  dependent  on  the 


same  phenomena,  namely,  the  decomposition  of  water,  whicli 
he  therefore  beheves  is  not  a  seconuarj-  but  a  primary  reac- 
tion, in  a  subsequent  note  by  Air.  berthelot  he  claims  to 
have  published  tins  twelve  years  ago,  citing  the  reference 
to  his  publication. 

Furijicalion  u/  Sewage. — The  LondL  'Elec.  Rev.,"  March 
9,  discusses  tiie  Hemiite  process;  it  estimates  roughly  tiiat 
the  power  required  will  be  about  i  h.  p.  working  continu- 
ously for  every  500  head  of  the  popuiauon;  it  discusses  the 
question  wheiiier  tlie  antiseptic  caeinicais  are  clicaper  wiieii 
prepared  in  this  way  tlian  wlien  chemicals  are  simply  added 
to  the  water;  it  tliinks  tliat  this  depends  on  die  position 
of  the  town;  where  a  supply  of  water  is  plentiful,  it  may  be 
much  cheaper  to  add  tne  chemicals,  i  lie  Eond.  ■  Elec," 
March  9,  quotes  at  some  length  from  the  medical  paper, 
■  Lancet,"  regarding  the  liermite  process  at  Worthing,  giv- 
ing, however,  nothing  new. 

Tilery c-Oblasser  Accumulator. — Mr.  iheryc,  in  the  Lond 
"  Elec.  Rev.,"  March  16,  gives  some  figures  regarding  tliis 
accumulator,  without,  however,  giving  a  clear  description  of 
it.  It  is  claimed  that  13  amperes  (^ampere  hours)  per  poimd 
have  even  been  exceeded  at  a  discharge  of  45  ampere  \j>er 
pound) ;  the  accumulators  have  been  tested  by  a  French  rail- 
way and  the  French  Navy  for  fifteen  months;  a  locomotive  is 
being  built  for  700  nominal  and  1,100  maximum  horse 
power  for  running  at  a  speed  of  65  miles  per  hour  on  a  level. 
A  horse  power  can  be  obtained  with  48  pounds  of  total 
weight  in  a  volume  of  one-tliird  of  a  cubic  foot,  which  is 
claimed  to  be  from  2  1-2  to  6  times  less  than  with  the  best 
accumulators  known;  the  lowering  of  the  capacity  is  less 
than  10  per  cent,  for  each  increase  of  45  ampere  per  pound, 
and  they  can  stand  without  damage  up  to  about  2.5,  4  and 
even  6  amperes  per  pound,  the  nominal  rate  being  from  1.36 
to  1 .80,  which  is  claimed  to  be  from  four  to  six  times  more 
rai)id  than  that  of  the  best  known  accumulators  for  the  same 
output. 

Coloring  Leather. — A  process  is  described  in  the  "ZeiL 
luer  Elek.,"  Miirch  1,  in  which  the  leather  is  placed  on  a 
horizontal  conducting  table,  preferably  zinc,  fonning  tlic 
positive  pole  of  the  electrode;  as  much  of  the  coloring  liquid 
as  'will  be  retained  is  poured  over  this  and  the  negative  pole 
connected  to  the  leather;  decomposition  takes  place  and  tlie 
coloring  matter  penetrates  tlie  leather;  the  current  is  con- 
tinued for  a  few  minutes.  Designs  can  be  produced  by  cov- 
ering the  leather  with  a  metallic  plate  in  which  the  pattern 
has  been  cut,  this  template  being  connected  to  the  negative 
pole;  below  the  oi)en  spaces  the  coloring  will  be  darker  tlian 
below  the  metal ;  the  process  can  be  used  for  all  animal  and 
vegetable  substances. 

Electrolytic  Bleaching. — .\ccording  to  "La  Lum.  Elec," 
March  10,  the  Knoeffier  &  Gebauer  process  consists  in  pass- 
ing a  cunent  at  the  rate  of  Ooo  amperes  per  square  metre  of 
electrodes  through  a  5  to  10  per  cent  solution  of  chloride  of 
sodium,  in  which  free  chlorine  will  be  generated  in  increas- 
ing proportion  to  the  temperature;  if,  for  instance,  the  in- 
crease is  21  degrees  there  will  be  0.40  per  cent,  of  free 
chlorine,  and  if  the  bath  is  maintained  at  this  temperature 
by  regulating  the  liquid  which  is  added,  the  regularity  will 
be  perfect  and  will  require  no  diaphragms  and  no  addition 
of  chalk. 

M ISCELLANEOUS. 

Weldirnr. — The  "Flek.  Echo.  '  .March  ;.  contains  some 
comparative  data  for  the  power  used  in  the  Thomson  pro- 
cess and  in  the  Lagrange  &  Hoho  process  (in  which  the  iron 
is  heated  by  immersion  in  an  electrolyte  when  the  current  is 
very  strong);  it  assumes  that  the  strength  of  the  welds  in  the 
latter  are,  or  can  be.  the  same  as  in  the  blacksmith's  process; 
regarding  the  consumption  of  energ\-  it  shows  that  the  mean 
per  centimetre  of  cross-section  is  almost  three  to  four  times 
as  great  in  the  latter  process  as  in  that  of  Thomson. 
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Electric  Canal  Towing. 


We  illustrate  a  system  of  electrical  towing  for  canals,  the 
invention  of  Mr.  T.  D.  Davis,  628  Park  avenue,  Syracuse, 
N.  Y.,  a  gentleman  well  known  in  connection  \vith 
steam  propulsion  on  the  Erie  Canal. 

The  system  provides  for  towing  canal  boats  in  tows  or 
trains  by  an  electric  motor  running  on  a  narrow  gauge  track 
on  the  bank  of  the  canal.  Each  end  of  the  boat  is  con- 
nected to  the  inner  rail  by  a  triangular  guide,  the  outer  end  of 
which  is  directed  with  a  horizontal  gMidewheel  on  each 
side  of  the  rail  and  also  a  vertical  wheel  carrying  the  weight 
of  the  free  end.     These  guides  hold  the  boat  at  a  uniform 


in  perfect  line  with  the  chamber,  as  shown  by  the  boat,  K, 
To  place  a  boat  in  this  position,  when  steered  by  rudders, 
as  now  practiced,  required  from  three  to  five  minutes'  time. 


?v^4 
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FIQ.  I.— VERTICAL  SECTION  OF  LOWER  END  OF  DOUBLE  LOCK.    FIG.  2.— FLAN  OF  CHAMBER  OF  A  LOCK 


distance  from  the  bank  and  the  boat  therefore  requires  no 
steering. 

By  this  system  many  more  boats  can  be  moved  through 
the  locks,  and  as. the  amount  of  traffic  depends  upon  the  lock- 
ing, the  capacity  of  a  canal  will  thus  be  largely  increased. 

The  time  now  required  to  lock  a  loaded  boat  down  is  about 
10  minutes;  adding  three  minutes  for  changing  the  lock 
for  the  next  boat  makes  a  total  of  13  minutes,  and  at  this 
rate  about  112  boats  can  be  locked  in  24  hours.  With  a 
lock  provided  with  electrical  equipment  and  the  boats  de- 


while  about  two  minutes  only  is  required  to  pull  the  boat 
mto  the  lock  when  once  in  line.  Thus  the  time  lost  in  en- 
termg  or  starting  the  boat  into  the  lock  is  by  the  to  .vine 
system  all  saved. 


Annual  Report  of  the  Bel!    Telephone    Company. 

The  annual  meeting  of  the  Bell  Telephone  Company  was 
held  m  Boston  Wednesday,  March  28,  and  the  following 
directors  were  re-elected:     T.  B.  Bailey,  Francis  Blake  C  P 


jylOTOR 


BERME  BANK. 


TOW  PATH 


E  E 

FIQ   3— BOATS   ENTERING    AND    LEAVING    LOCKS. 


livered  at  the  locks  in  perfect  line  with  the  lock,  as  this  sys- 
tem provides,  the  time  can  be  reduced  to  about  71-4  minutes, 
at  which  rate  200  loaded  boats  can  be  locked  through  each 
way  every  24  hours. 

Fig.  I  is  a  vertical  section  of  the  lower  end  of  a  double 
lock  on  the  Erie  and  Oswego  canals,  and  Fig.  2  a  plan  of 
one  chamber  of  a  lock.  A  A  are  the  gates;  levers  B  B 
are  secured  to  the  upper  ends  of  the  vertical  shafts  to  which 
the  gates  are  attached,  and  integral  with  the  le/ers  are  sec- 
tors operated  by  pinions  D  D,  or  by  frictional  gearing 
driven  by  a  small  electric  motor.  The  valves  F F,  for  filling 
and  emptying  the  lock,  can  also  be  operated  by  the  same 
motor.  The  whole  will  be  under  the  control  of  and  oper- 
ated by  one  man,  without  leaving  his  position.  Fig.  3  is  a 
plan  view  of  a  lock,  showing  a  boat  leaving  the  lock  on  the 
towpath  side  and  one  entering  it  on  the  berme  bank  side. 

In  order  to  enter  a  lock  it  is  necessary  for  the  boat  to  be 


Bowditch,  G.  L.  Bradley,  Alex.  Cochrane,  W.  H.  Forbes, 
H.  S.  Howe,  C.  E.  Hubbard,  G.  G.  Hubbard,  J.  E.  Hudson, 
C.  E.  Perkins  and  Thomas  Sanders. 

The  report  of  the  year  shows  that  the  company  earned  in 
1893,  $5,781,076  gross  and  $3,925,485  net.  Of  the  net  all 
was  paid  in  dividends  except  $586,329,  which  was  charged 
off  to  depreciation. 

The  annual  report  states  that  the  output  of  telephones 
amounted  during  the  first  seven  months  of  the  year  to  more 
than  25,000,  when  the  financial  panic  caused  the  return  of 
instruments  to  exceed  the  output,  and  part  of  the  gain  thus 
made  was  lost,  the  total  output  of  the  year  being  13,771. 
The  number  of  daily  exchange  connections  fell  off  during 
the  latter  part  of  the  year,  so  that  the  aggregate  which  had 
previously  shown  a  marked  increase  from  year  to  year  has 
remained  almost  unchanged  since  the  last  report.  In  spite 
of  the  financial  stringency,  however,  most  of  the  licensed 


472 


TKE     ELECTRICAL     WORLD. 


VOL.  XXTTT.    No.  14. 


companies  have  found  means  to  complete  the  work  of  ex- 
tension and  improvement  already  in  hand.  Noteworthy 
progress  has  been  made  in  the  laying  of  the  underground 
system  and  at  the  close  of  the  year  more  than  a  third  of  the 
total  mileage  of  exchange  wire  of  the  whole  country  was  in 
operation  m  underground  conduits. 

The  use  of  the  metallic  circuit  has  been  greatly  on  the  in- 
crease, the  number  of  subscribers  having  stations  equipped 
with  that  class  of  service  being  37,648  at  the  close  of  the 
year,  as  against  23,053  at  the  beginning.  There  has  been 
added  to  tlie  long  distance  system  during  the  year  423  miles 
of  line,  9,934  miles  of  wire  and  eight  new  offices,  making  in 
operation  Jan.  i,  1894,  a  total  of  3,695  miles  of  poles  and 
63,529  miles  of  wire. 

1  he  larger  cities  to  which  the  lines  were  extended,  and  in 
which  service  was  opened  during  the  year,  are  Detroit,  Cleve- 
land, Cincinnati,  Dayton  and  Indianapolis.  The  line  from 
Dayton  to  Indianapolis  forms  a  link  in  a  proposed  through 
line  connecting  I'ittsburgh  and  places  to  the  east  with  St. 
Louis  and  tiie  principal  cities  en  route.  The  line  connecting 
Detroit,  by  the  way  of  Toledo  and  Maumec,  with  Cincin- 
nati, crosses  the  above  line  near  Dayton,  and  reaches  di- 
rectly, and  through  such  connection,  a  large  amount  of 
extra  territorial  work  of  the  Central  I'nion  Company  in 
the  States  of  Ohio  and  Indiana.  The  long  distance  lines 
now  reach  and  connect  the  exchanges  of  26  companies 
licensees. 

The  proportion  which  telephone  work  has  assumed  is 
sliown  by  the  fact  that  the  telei>hone  companies  operating 
under  licenses  from  the  I'ell  company  have  during  the  past 
nine  years  expended  alxnit  ^^42,000,000  upon  extensions  and 
betterments  of  their  plants.  This  sum  is  divided  in  round 
numbers  as  follows:  Overhead  and  exchange,  $i2,coo,ooo; 
subways  and  cables,  $14,500,000;  buildings,  $6,000,000;  pole 
line,  $9,ooo,cxx).  I'revious  to  that  period  the  construction 
account  stood  at  the  sum  of  $3i,ooc,ooo,  which  makes  a 
grand  total  of  $73,ooc,ooo.  The  following  statistics  affording 
a  comparison  between  the  use  of  the  telei)hone  in  this  and 
otluT  countries  may  j)rovc  of  interest: 

In  the  L'niled  States,  with  a  population  oi  63,000,000,  there- 
are  2Tiy,(xx)  exchange  subscribers,  a  number  larger  than  that 
of  all  continental  i'lurope,  with  its  population  of  more  than 
30o,coo,fKX).  In  (ireat  IJritain,  with  a  population  of  38,- 
ooo,ofx),  there  are  but  45,(xx)  telephone  subscribers;  in  (ier- 
niany,  with  4«^.(xxj,(xx),  86,5(k)  subscribers;  in  France,  with 
38,coo,ooo,  no  ni«)rc  than  24,cxk>  subscril.ers. 

'I'hc  general  system  of  the  operating  companies  through- 
out tlic  country  has  been  to  charge  tlic  subscriber  a  fixed 
sum  for  exchange  service,  a  plan  which  apj)ears  to  have 
worked  satisfactorily,  but  it  is  by  no  means  certain  that  in 
the  future  a  system  of  tariflf  rates,  that  is,  charging  a  sub- 
scriber acconling  to  the  number  of  times  a  telephone  is 
used,  may  not  prove  more  e(|uital)le.  Some  experiments 
have  been  made  to  see  if  in  the  great  cities  the  case  of  those 
who  want  <Mily  a  limited  use  of  the  telephone  at  a  lower  rate 
cannot  be  met.  Application  has  been  made  to  the  Legis- 
lature at  its  present  session  for  authority  to  increase  the  capi- 
tal stock  of  the  company  to  $50,000,000.  That  amount  is 
necessary,  it  is  claimed,  for  the  perfection  of  the  lines  al- 
ready built  and  for  the  developtnent  ;md  exliii<;inn  of  the 
system  to  paying  points  in  the  Tnitcd  States. 

The  following  is  the  statement  of  the  treasurer  of  the 
American  nell  Telephone  Companv  for  the  vear  ending  Dec. 

i.KDOKR  rAT,ANrr:.»?  dec  si.  ism 

nKT^TORS 

TolophotiOH  $1,266,182.03 

Roni    PKtnt(> 9.%o.9<;4.ll 

stock.<» .r.oes.isi.ij 

Moivhnmtl.He  nnd  mnrhlnery IS. .111. S3 

Rill?   mid   nroovrnt."  rco<»lvabIe S.STS.OSS.OT 

Cash    and    deposits 2,843.678. 3« 


CREDITORS. 

Capital    stuck 

Debenture    bonds,    1888 

Bills  and  accounts  payable* 

Patent  account  (profit  and  loss) 

Profit    and    loss 

Reserve 

Surplus 


$20,000,000.00 
2,000,''»(.»0.00 
1,550,5%. 07 
10,137,493.08 
5,682.227.13 
4,191,012.63 
2,151,011.61 


»45.712,340.52 .    $45,712,340.52 
COMPARATIVE  STATE.MENT  OF  EARNINGS  AND  EXPENSE.S. 

EARNINGS. 

1892. 

Rental  of  telephones $3,303,753.10 

Dividends    1,422,047.93 


Commission   from  ex.-terr.   lines.. 
Commission  from   teleg.    business. 

Real    estate 

Interest     

.Miscellaneous    


101,306.32 
29,417.31 
67,868.14 

168.830.22 
7,663.57 


1893. 

$3,513,711.42 

1.824,43I.9S 

108.621.38 

29,192.79 

68,097.06 

225,936.28 

11.086.08 


$5,100,886.59        $5,781,076.99 


EXPENSES. 


Expenses    of    operation. 

Legal    exj ensrs 

Real     estate 

Interest    on    taxes 

Commission    

Royalty    

Concessions    

Miscellaneous    


$378,272.89 

87,767.28 

35,666.19 

279,638.93 

648,689.25 

10,000.00 

246.914.53 

2,262.74 


Net   earnings 

Surplus  account,  Dec. 
Net    earnings,    1893... 


31.  1892. 


$1,689,211.81 
3,411.674.78 
2,151,011.61 
3,925.485.69 


Regular  dividends,   1893 

Extra  dividends,  1893 

Reserve  for  general  depreciation.. 
Reserve  for  depreciation  of  insts. 


$2,214,156.00 

1,125,000.00 

450.000.00 

136,329.69 


Surplus    account.    Dec.    ^1.    1893. 


$392,770.39 
114,852.47 

44.532.41 
300,368.38 
690,380.58 

10.000.00 
257,829.92 

44,857.15 

$1,855,591.30 
3,925,485.69 


6.076,497.30 


3,925,485.69 
$2.151.0U.61 


Census  Statistics. 


Hon.  Carroll  D.  Wright,  Commissioner  of  Labor,  in 
charge  of  the  completion  of  the  eleventh  census,  has  trans- 
mitted to  the  Secretary  of  the  Interior  a  report  which  pre- 
sents preliminary  totals  for  all  classes  of  mechanical  and 
manufacturing  industries  in  the  United  States  as  prepared  by 
the  Division  of  Manufactures.  The  following  are  the  sta- 
tistics relating  to  the  electrical  industry: 

ELECTRICAL  APPARATUS  AND  SUPPLIES. 

Xumbor   of   establlshmiMits    reporting 1^^ 

AKgregate    capital    represented $18,997,337 

Total   value  of  plants    6.170.&07 

Value    of    land 714,642 

Value    of    buildings 1.496.293 

Value   of  machinery,   toola  and  Implements 3,959,672 

Live    assets    12.826.830 

MIscrllaneous    expenses 1,154,462 

AveraRr    number   of   employes 9,488 

Total     wages |5,S66.188 

Offlrors.  nrm  members  and  clerks  above  16  years,  males 640 

Wages   for  same $826,M6 

ofllcers,  llrm  members' and  clerks    above  15  years,  females 42 

Wages    for    same $22.1S2 

nperallves,  skilled  and  unskilled,  above  16  years,  males 6.221 

Wages    for   same    $.1,469,140 

<i|ieratlves.  skilled  and  unrkllled,  above  15  years,  females 970 

Wauos    for    sa.ne $243.03? 

•  'hlldrcn    operatives 44 

Wages  for  same $7,643 

Pieceworkers,   males,  al>ove  16  years 1,068 

Wages    for    same $613,707 

Ploreworkrrs.    females,    above    13    years 499 

Wages    for    same $183,621 

Children  pieceworkers,  not  any. 

Cost    of    TV  '     8,819.498 

Value  of  I'  ling  receipts  from  custom  work 

and     repairing 19,114.714 

ELECTRIC    LIGHT    AND    POWER. 

The  statistics  under  this  classification  are  confined  to  the 

•Of  this  amount  $1,200,000  is  for  the  dividends   payable  Jan.   15. 
ISM.  to  stockholders  of  record.  Dec.  30,  1898. 
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city  of  New  York,  the  District  of  Columbia  and  the  city  of 
St.  Louis.  Commissioner  Wright  stated  that  it  was  found 
impracticable  to  make  a  complete  canvass  of  the  entire 
United  States  for  the  collection  of  statistics  pertaining  to  the 
generation  of  electricity  for  lighting  and  power  purposes. 

Number    of    establishments    reporting 144 

Aggregate   capital   represented $33,838,549 

Total    value    of    plant 19,167,012 

Value    of    land 1,743,017 

Value    of    buildings 2,106,418 

Machinery,  tools  and  implements,  value  of 15,317,577 

Live    assets 14,671,537 

Miscellaneous    expenses 755,201 

Average    number    of    employes 2,004 

Total     wages $1,556,623 

Officers,  firm  members  and  clerks,  males,  above  16  years 205 

Wages    for    same $268,325 

Officers,  firm  members  and  clerks,  females,  above  15  years 5 

Wages  for  same $3,056 

Operatives,  skilled  and  unskilled,  males,  above  16  years 1,791 

Wages    for    same $1,284,502 

Operatives,  skilled  and  unskilled,  females,  above  15  years 1 

Wages  for  same $240 

Children    operatives 2 

Wages    for    same $500 

Pieceworkers,  males,  above  16  years,  not  any. 
Pieceworkers,  females,  above  15  years,  not  any. 
Children  pieceworkers,  not  any. 

Cost    of    materials    used 1,155,789 

Value  of  products,  including  receipts  from  custom  work 
and  repairing 4,783,221 

ELECTROPLATING. 

Number  of   establishments   reporting 313 

Aggregate  capital  represented $33,838,549 

Total    value   of   plant ^88,173 

Value    of    land 155,760 

Value   of   buildings 129,420 

Machinery,  tools  and  implements,  value  of 602,993 

Live    assets 1,162,961 

Miscellaneous    expenses 182,826 

Average   number   of   employes 2,162 

Total    wages $1,260,475 

Officers,  firm  members  and  clerks,  males,  above  16  years 388 

Wages    for    same $364,115 

Officers,  firm  members  and  clerks,  females,  above  15  years 9 

Wages    for    same $4,608 

Operatives,   skilled  and   unskilled,   males,   above  16  years 1,529 

Wages    for    same $802,578 

Operatives,  skilled  and  unskilled,  females,  above  15  years 87 

Wages    for    same $28,152 

Children    operatives 68 

Wages    for    same $13,794 

Pieceworkers,   males,    above   16    years 73 

Wages    for    same $43,750 

Pieceworkers,   females,   above  15  years 8 

Wages    for    same $3,478 

Children  pieceworkers,  not  any. 

Cost  of  materials  used 1,084,057 

Value  of  products,  including  receipts  from  custom  work 

and    repairing 3,121,642 

GALVANIZING. 

Number    of    establishments    reporting 27 

Aggregate    capital     represented $1,301,973 

Total    value    of    plant 464,593 

Value    of   land 144,300 

Value    of    buildings 128,909 

Value  of  machinery,  tools  and  implements 191,393 

Live    assets 837,380 

Miscellaneous  expenses 99,192 

Average  number  of  employes 846 

Total    wages $473,111 

Officers,  firm  members  and  clerks,  males,  above  16  years 83 

Wages    for    same $110,233 

Officers,  firm  members  and  clerks,  females,  above  15  years 2 

Wages    for    same $1,000 

Operatives,  skilled  and  unskilled,  males,  above  16  years 733 

Wages    for    same $349,228 

Operatives,  skilled  and  unskilled,  females,  above  15  years 4 

Wages    for    same $880 

Children    operatives 11 

Wages    for    same $3,650 

Pieceworkers,    males,    above    16    years 13 

Wages  for  same $8,120 

Female  pieceworkers,  above  15  years,  not  any. 
Children  pieceworkers,   not   any. 

Cost    of    materials    used 1,940,712 

Value  of  products,  including  receipts  from  custom  work 
and  repairing 2,957,143 


Apparatus  for  the  Taking  of  Alternate  Current  Curves. 


BY  N.    H.   GENUNG. 

Joubert  is  supposed  to  have  made  the  first  real  reproduc- 
tion of  alternate  current  curves  by  employing  a  contact  point 
rigidly  attached  to  and  revolving  with  the  armature  of  the 
generator,  and  adjusted  so  as  to  make  connection  with  a 
fixed  brush  once  in  each  revolution.  By  this  means  he 
charged  a  condenser  to  the  voltage  of  the  generator  at  some 
definite  and  known  part  of  the  period.  Some  time  after 
this  curves  of  E.  M.  F.  and  current  in  both  the  primary  and 
secondary  of  induction  coils  were  taken  by  Dr.  Duncan  and 
others,  the  above  mentioned  contact  device  being  employed. 
In  order  that  the  exact  workings  of  a  transformer  may  be 
known,  the  instantaneous  values  of  current  and  E.  M.  F.  in 
both  circuits  must  be  simultaneously  picked  out  and  meas- 
ured at  definitely  known  positions  throughout  a  complete 
cycle,  and  the  results  plotted.  Prof.  Ryan  was  the  first  to 
undertake  the  practical  carr}ing  out  of  a  piece  of  work  of 
this  kind,  and  the  numerous  papers  published  by  him  and 
his  associates  in  the  year  1890  containing  an  enormous 
amount  of  valuable  experimental  data,  have  given  us  exact 
knowledge  as  to  the  relative  phases  of  current  and  E.  M.  F. 
on  commercial  apparatus  working  under  varying  conditions, 
which,  up  to  that  time,  had  been  a  matter  of  pure  guess 
work.  Thus,  both  theoretically  and  practically,  the  trans- 
former, as  to  its  working  conditions,  was  placed  on  a  per- 
fectly definite  basis.  In  other  words,  "  transformer  indicator 
diagrams  "  have  done  for  the  transformer  what  characteristic 
curves  have  done  for  the  continuous  current  machine,  and 
what  the  indicator  card  has  done  for  the  steam  engine. 
Prof.  Ryan  in  his  work  employed  necessarily  the  contact 
maker  and  an  electrometer  of  his  own  design.  !Many 
others  have  since  employed  essentially  the  same  outfit  in 
continuing  these  valuable  investigations.  Aside  from  this 
alternate  current  working  has  of  late  become  so  prominent  a 
feature  of  electrical  engineering  that  in  many  of  our  leading 
technical  schools  the  taking  of  transformer  cun-es  by  the 
instantaneous  contact  method  has  come  to  form  a  part  of 
the  prescribed  laboratory  course. 

The  arrangement  of  contact  maker  and  electrometer,  as  em- 
ployed by  Prof.  Ryan  and  others,  is  esssentially  as  shown  in 
""•Fig.  I .     The  lines  Af  and  7\"come  from  a  switch  so  arranged 


FIG.    1.— ARRANGEMENT  OF   APPARATUS. 

that  pressures  from  dilTerent  circuits  may  be  conveyed  to 
the  electrometer  through  the  contact  device  --t .  Values  of 
current  are  obtained  by  measuring  the  fall  of  potential 
around  a  non-inductive  resistance  of  known  value  through 
which  the  current  is  made  to  flow.  The  condenser  shown 
at  C  has  usually  been  found  necessary  to  obviate  the  effect 
due  to  leakage  of  the  electrometer,  the  latter  being  of  ex- 
tremely small  capacity  and  the  circuit  being  closed  through 
the  contact  points  for  but  a  very  small  fraction  of  each  revo- 
lution. The  electrometer,  as  designed  and  improved  by 
Prof.  Ryan  for  the  purpose  in  view,  is  shown  in  Fig.  2. 
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This  instrument,  not  so  perfected,  was  employed  by  Prof.  two  brass  rings  on  the  circumference  of  the  hard  rubber 
Ryan  in  his  earUest  work  on  transformers,  and  has  ever  cylinder.  The  steel  knife  edge  plug  G  attached  to  ring  .4 
since  been  employed  by  him  and  many  others  almost  ex-  may  be  adjusted  so  as  to  just  touch  at  each  revolution  the 
clusively  in  work  of  the  same  or  of  a  similar  nature.     The      sharpened  end  of  a  piece  of  piano  wire  forming  a  part  of  the 

third  brush  C.  which  presses  continuously  against  ring  B. 
This  brush,  as  shown,  may  be  accurately  set  and  clamped  in 
any  desired  position  with  reference  to  the  armature  shaft  by 
means  of  the  finely  divided  scale  at  the  end.  This  arrange- 
ment of  brushes  and  rings  avoids  the  use  of  flexible  con- 


M(i.    2.— RYAN  ELECTRonETER. 

(|uadrants  arc  here  mounted  on  ([uartz  plates  to  insure  high 
insulation,  thus  rendering  the  use  of  a  condenser  seldom,  if 
ever,  necessary,  and  are  faced  with  mica  so  as  to  prevent 
short  circuiting  should  the  needle  accidentally  touch  them. 
The  cover  plates  carrying  the  quadrants  are  held  accurately 
in  position  by  spring  clips  and  pins,  and  the-  ojjposite  (luad- 
rants  are  connected  automatically  by  metal  strijjs.  A  small 
magnetic  needle  is  rigidly  attached  to  the  system  and 
situated  exactly  at  the  centre  of  the  circular  case,  on  the  out- 
.sidc  of  which  arc  wound  two  coils  of  a  diflfcrcnt  number  of 


via.   4.— FLKXim.K   SHAFT  I'ONNKCTION. 

tum.s,  which,  together  with  the  binding  posts  for  the  same, 
arc  completely  insulated  by  means  of  hard  rubber.  The  in- 
strument may  be  used  in  one  of  two  ways,  either  the  E.  M.  1-. 
may  be  calculated  fntm  the  deflections  i>roduce(l,  or  a  zero 
method  may  be  employed,  the  needle  being  returned  to  zero 
by  means  of  a  current  in  one  or  both  of  the  coils  acting  on 
the  magnetic  needle  at  the  centre.  The  latter  method  is  the 
more  accurate  atid  is  entirely  free  from  errors  due  to  varia- 
tions in  the  earth's  field.  The  voltages  are  with  this  latter 
method  (leterniined  in  terms  of  the  current  flowing  in  the 
coils  surrounding  the  case.  The  strength  of  current  flow 
itig  may  be  regttlated  and  its  value  determined  very  con- 
veniently and  accurately  by  the  combination  of  a  standard  cell 
and  known  resistances,  as  slunvn  in  Kig.  i  and  as  emploved 
by  Trof.  Ryan. 

The  contact  maker  which  is  to  accompany  this  or  what 
ever  other  measuring  device  it  may  be  desired  to  employ,  is 
shown  in  its  tno.st  complete  form  in  Fig.  3.  The  metal  Kim- 
carries  a  revolving  ebonite  cvlinder  driven  by  means  of  i 
flexible  shaft,  very  rigid  so  far  as  t(^rsion  is  concerned,  easilv 
attached  to  the  end  of  the  armature  shaft,  as  shown  in  Fig. 
4.  thus  making  perfect  alignment  of  the  contact  maker  un- 
necessary-.    'Rnishes  connect  the  insulated  binding  posts  to 


FKJ.    3— QLEEN   CONTACT   A\AkER. 

nectors,  which  are  more  or  less  apt  to  become  entangled  in 
the  rotating  parts.  All  parts  necessarily  handled  in  the 
course  of  the  work  are  perfectly  insulated,  so  that  the  opera- 
tor may  run  n»^  risk  of  coming  in  contact  with  the  live  cir- 
cuit 


V    vtCV    -         * 


Km.    5.— WATKU    JKT    CONTACT    MAKER 

A  contact  maker  of  a  .«;omewhat  diflferent  design  was  re- 
cently worked  out  jointly  by  Profs.  Ryan  and  Bedell,  and 
was  fully  describe<1  .some  time  since  at  a  meeting  of  the 
.\merican  Institute  of  Electrical  Engineers.  It  differs 
ft-  m  the  other  form  in  that  a  needle  point  is  substituted  for 
the  steel  plug,  as  shown  in  Fig.  5.  and  a  fine  jet  of  water  for 
the  third  bnish.  the  jet  being  maintained  by  a  small  reser- 
yoxT  of  water  a  few  feet  above  the  nozzle,  connection  being 
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made  by  a  flexible  rubber  tube.  A  binding  post  in  me- 
tallic communication  with  the  nozzle  serves  as  one  terminal, 
while  connection  with  the  needle  point  is  made  through  a 
brush  resting  against  the  revolving  disc.  The  nozzle  points 
slightly  away  from  the  disc,  so  that  there  is  no  possibility  of 
a  second  contact  when  the  projecting  needle  point  is  in  the 
course  of  its  revolution,  on  the  opposite  side  of  the  disc. 
Should  the  generator  be  a  many  pole  machine,  more  than 
one  contact  point  may  be  inserted,  so  that  a  contact  may 
be  had  with  each  cycle  if  desired. 

Both  these  forms  of  contact  maker  have  been  run  for 
hours  without  interruption,  during  all  of  which  time  a  fine 
sharp  contact  was  to  be  had. 


New    Electrical    Hachinery. 


The  Walker  Manufacturing  Company,  which  has,  for 
many  years,  enjoyed  the  reputation  of  being  without  an  equal 
in^the  construction  of  cable  railway  equipments,  power  trans- 
mission plants,  and  all  classes  of  very  large  machinerv,  has 


Fia    1.— THE    GENERATOR. 

now  added  to  its  extensive  business  an  electrical  department, 
and  now  enters  the  market,  ready  to  supply  electric  genera- 
tors for  both  direct  and  alternating  currents,  of  any  capacity, 
from  150  to  5,000  horse  power,  with  an  electromotive  force 
varying  from  500  to  10,000  volts,  and  a  complete  line  of 
electric  motors  for  both  direct  and  alternating  current  work. 

These  machines — both  generators  and  motors — are  con- 
structed for  street  railway  use,  ordinary  power  transmission, 
mining  and  a  special  line  in  which  they  anticipate  large  de- 
velopments in  the  near  future,  extra  large  alternating  ma- 
chines for  long-distance  transmission  of  power.  Street  rail- 
way companies  throughout  the  world,  who  are  so  well  ac- 
quainted with  the  excellent  work  uniformly  executed  by 
this  firm,  will  need  but  the  assurance  that  especial  attention 
"las  been  given  to  the  particular  requirements  of  street  rail- 
way engineering  to  insure  them  that  the  highest  degree  of 
"xcellence,  in  both  mechanical  and  electrical  construction, 

11  be  attained. 

The  plant  of  the  Walker  Manufacturing  Company  is  one 
of  the  largest  and  rnost  complete  in  the  country,  and  is  mod- 


ern in  all  its  equipment.  The  buildings  cover  250,000  square 
feet  of  ground,  are  instructed  of  brick,  iron  and  glass,  and 
are  situated  on  the  shores  of  Lake  Erie,  at  Cleveland,  Ohio. 
The  machine  shop  consists  of  three  long  bays,  each  contain- 
ing a  3o-t(;n  travelling  cran^,  which  moves  through  its  entire 
length.  Iron  galleries  at  either  end  are  fitted  up  as  winding 
rooms  and  for  the  manufacture  of  insulating  materials. 

The  testing  room  is  equipped  with  switchboards  and  re- 
sistances for  testing  generators,  brakes  for  testing  motors,  and 
a  1,000  h.  p.  engine  will  be  erected  immediately  for  testing 
the  large  multipolar  direct  coupled  generators.  The  tracks 
of  the  Lake  Shore  and  Michigan  Southern  Railroad  enter 
the  testing  room  below  the  floor  level,  and  all  machines  can 
be  lifted  by  the  large  cranes  from  the  testing  racks  directly 
to  the  cars.  The  pattern  shops  occupy  a  large  two-story 
building,  completely  fitted  up  with  modern  wood-working 
machinery.  Two  large  foundries  occupy  another  building, 
and  are  perfect  in  their  equipment.  They  contain  four  mam- 
moth cupolas,  spacious  core  ovens  and  numerous  travelling 
cranes,  from  five  to  thirty  tons  capacity  each.  Fifty  tons  of 
iron  can  be  poured  at  once  into  a  single  mold,  which  enables 
the  company  to  cast  their  large  machines  in  fewer  parts, 
thereby  attaining  greater  rigidit}-. 

The  generator  for  street  railway  and  direct  current  power 
transmission  shown  in  Fig.  i  is  250  h.  p.,  of  the 
well-known  four-pole  type,  slow  speed.  The 
frame  is  cast  in  one  piece  wnth  three  bearings, 
which  are  of  the  ball  and  socket  self-oiling  t}'pe. 
The  field  magnets  are  of  wrought  iron  and  are 
wound  and  insulated  entirely  with  mica.  With 
these  two  path  windings — the  only  kind  used 
by  this  company — there  can  be  no  unbalanced 
armatures,  no  sparking  and  no  heating.  The 
windings  are  entirely  below  the  surface  of  the 
armature,  which  is  ironclad,  with  no  binding 
wires.  There  are  no  joints  in  the  windings,  ex- 
cept where  the  wires  connect  with  the  commuta- 
tor bars,  and  the  insulation  throughout  the 
entire  machine  is  suflBcient  to  ^vith- 
stand  at  least  ten  times  its  normal 
requirements.  The  armature  and 
commutator  are  thoroughly  venti- 
lated, as  a  current  of  cool  air 
passes  all  through  the  interior  of 
the  machine.  The  commutator  is 
excessively  large  and  runs  cold  in 
regular  operation.  The  small  ma- 
chines of  this  t}*pe  are  belted  ma- 
chines, and  the  larger  ones  are 
usually  built  on  the  engine  shaft 
Experience  has  taught  street  railway  men  that  the  greatest 
cost  in  operating  roads  by  electric  motors  has  been  the  re- 
pairs made  necessary  by  the  rapid  deterioration  of  the  track 
and  rail-joints.  The  only  way  to  correct  this  evil  is  to  en- 
tirely disconnect  the  motor  itself  from  iron  to  iron  contact 
with  the  axle,  and  prevent  not  only  the  hammer  blow  due  to 
the  weight  of  the  motor,  but  the  inertia  blow  due  to  the  un- 
yielding mass  of  the  motor.  Attempts  have  been  made  to 
accomplish  this  by  suspending  the  motor  at  or  near  the  cen- 
tre of  gravity.  This  eliminates  the  weight,  but  not  the  inertia 
blow,  which  is  the  most  serious.  This  has  forced  those  in- 
terested to  the  conclusion  that  the  perfect  motor  muse  weigh 
as  little  as  possible,  be  extremely  strong  in  mechanical  con- 
struction, should  work  to  25  h.  p.  ^vithout  heating  and  not 
be  in  any  way  attached  to  the  axle  and  wheels,  except 
through  springs  which  will  do  away  with  the  hammering  of 
the  track  to  the  greatest  possible  extent.  This  method  of 
suspension  gives  the  freedom  of  movement  necessar\'  for  the 
removal  of  strain  in  rounding  curves.  The  motor  being 
built  by  the  Walker  Manufactviring^  Company  combines  these 
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suggestions  of  practical  experience.  It  is  a  four-pole  steel 
motor,  weighing  1,200  pounds,  has  an  easy  capacit\  of  25 
h.  p.,  will  run  at  any  speed  up  to  25  miles  an  hour,  is  con- 
trollcfl  by  a  series-parallel  controller,  of  superior  type  and 
great  simplicity,  and  is  no't  attached  to  the  axle  in  any  way. 
except  through  yielding  supports. 

The  illustration.  Fig.  2,  shows  the  general  form  of  the 
motor,  mounted  upon  3f>-inch  wheels  and  (ordinary  truck, 
portions  of  the  truck  being  cut  away  to  enable  the  motor  to 
be  Tuore  readily  seen.  The  motor  is  entirely  water  and  dust 
tight,  the  only  (»pening  being  the  lid  over  the  commutator, 
which  enables  the  two  brushes  to  be  easily  reached.  The 
frame  is  in  two  parts  and  made  of  steel.  The  gear  housing 
and  commutator  lid  are  of  malleable  iron.  Both  gears  and 
l)inifjns  are  of  steel.  The  shaft  is  large,  being  three  and  one- 
half  inches  in  diameter,  and  two  and  one-half  inches  in  the 
hearings.     The  bearings  are  very   long  and  arranged    for 


A,  trunnioned  by  its  bearings,  but  not  touching  the  axle. 
The  motor  is  then  supported  at  the  rear  by  spiral  springs. 
C.  between  lugs  on  the  frame  and  the  arms  of  the  U.  and 
the  front  end  is  supported  by  a  swinging  arm  from  the  or- 
dinary spring  truck  bar,  D.  It  can  be  seen  that  with  this 
suspension, the  motor  rides  freely  on  springs,  readily  adjust- 
ing itself  to  varying  conditions,  without  bringing  a  strain  or 
shock  on  any  part.  The  gear  centres  are  always  maintained 
because  of  the  u->haped  frame.  Fig.  4  shows  how  the 
l(jwer  half  of  the  frame  is  made  to  swing  down,  while  the 
armature  remains  in  place,  one  man  being  able  to  let  it 
down  and  replace  after  inspecting  and  cleaning.  The  ar- 
mature may  be  reuKJved,  if  desired,  from  below;  or,  if  tlic 
uKjtor  should  not  be  over  a  pit,  the  upper  half  may  be  swung 
up  and  the  armature  removed  from  above.  By  referring  to 
the  figures  it  will  be  seen  that  all  the  bearing  caps  come  oflF 
from  below,  and  all  the  bolts  pa.ss  down  from  above:    and. 


PKl.    2 SPRING   nOUNTED   STEEL   MOTOR. 


thorougli  lubiication  witli  grease.  The  efficiency  of  the 
motor  is  90  per  cent.  l"«>r  the  better  understanding  of  the 
flexible  sup|)ort  and  other  points,  detail  cuts  are  shown. 
I  lu-  motor,  with  gears  an<I  housing,  weighs  1,600  pounds. 


should  a  nut  come  off,  no  part  of  the  motor  can  fall.  The 
bolts  are  not  made  to  take  the  weight  of  the  motor,  and  the 
nuts  arc  all  locked  with  pins.  The  bearings  arc  entirely 
outside  of  the  motor  casing  or  frame,  as  shown  by  Fig.  5. 


riOS.    J    AND   4 END   ELEVATION   Ol     MOTOR. 


big.  3  shows  an  end  elevation  of  the  motor  with  one  wheel 
l.ikcM  .nv.iv  B  IS  a  c;»st  iron  u-shapcd  frame,  the  roundctl 
end  Ining  journalcd  on  the  car-axle  in  (he  ordinary  way. 
Swinging  freely  between  the  arms  of  this   u   is  the   motor. 


rhey  are  solid  shells,  .4.  filled  with  the  best  babbitt  and  arc 
supportc*!  by  the  bolt.  /?.  The  grease  which  comes  out  be- 
tween the  end  of  the  thrust  collar  and  the  inner  end  of  the 
bearing  falls  to  the  ground  through  the  opening,  C,  which  is 
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four  inches  by  two   and   one-half  inches,   and   cannot   be 
clogged.     No  grease  can  get  into  the  motor. 

Fig.  6  shows  a  section  of  the  armature.  The  core.  A,  is 
built  on  a  separate  sleeve,  which  receives  the  shaft,  B.  This 
shaft,  when  worn  out,  can  be  replaced  by  removing  the 
nut,  C,  drawing  out  the  shaft  and  inserting  a  new  one.  thus 
saving  the  expense  of  tearing  the  armature  down  and  re- 
building, as  not  even  a  wire  connection  is  disturbed.     The 


A   Large  Chemical  Precipitation  Plant. 
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FIG.    5.— BEARINGS    OF    MOTOR. 

commutator  is  on  a  tapered  portion  of  the  shaft,  the  same 
as  the  pinion,  and  can  be  more  easily  drawn  ofif  for  refilling. 
Both  commutator  and  pinion  are  held  in  place  by  nuts  prop- 
erly locked  by  an  ingenious  lock  washer. 

This  motor  contains  all  the  long-tried  constructional 
points  which  experience  has  proven  to  work  well,  and  the 
weak  points  existing  in  motors  of  other  types  have  been 
eliminated.  Being  flexibly  supported,  it  will  remove  all 
trouble  with  rail  joints,  as  in  practice  the  motor  runs  as 
quietly  as  the  old  horse  car.  Not  even  the  gear  noise  is 
heard,  as  the  gears  as  enclosed  in  airtight  housings  and  run 
in  oil. 

A  cast  iron  motor  of  35  h.  p.  weighing  2,500  pounds 
is  also  made  for  heavy  work.  This  motor  is  intended  for 
heavy  street  railway  work,  wliere  ven-  large  cars  or  trains 


I 


FIG.  6.— SECTION  OF  ARMATURE. 

of  cars  are  used.  It  is  made  of  cast  iron,  and  has  an  cfh- 
ciency  of  nearly  90  per  cent.  It  is  built  on  the  same  general 
type  as  the  steel  motor,  but  is  not  spring  mounted,  being 
journaled  on  the  axle  like  all  other  makes.  This  motor  is 
exceedingly  small  and  light  for  its  output,  being  of  about 
the  same  weight  as  other  makes  of  25  h.  p.  capacity.  It  will 
operate  on  30-inch  wheels  with  plenty  of  clearance. 

The  designs  are  already  completed  for  large  motors  to 
operate  elevated  trains,  or  suburban  and  interurban  rail- 
ways, which  will  be  run  at  high  rates  of  speed.  The  life 
and  activity  which  the  Walker  company  is  manifesting  in 
entering  the  market  with  every  kind  of  electrical  ma- 
chinery required  by  the  large  work  which  is  being  done 
and  contemplated  certainly  augurs  well  for  the  future.  The 
manufacture  under  the  supervision  of  those  thoroughly 
familiar  with  the  detail  of  electrical  machinery,  and  conse- 
quent ability  to  avoid  the  experimental  stage  of  the  busi- 
ness, together  with  their  unsurpassed  facilities,  assures  them 
success. 


Central  Station    Customers. 

The  sort  of  customer  for  a  central  station  to  encourage, 
says  the  London  "  Electrician,"  is  not  necessarily  the  large 
consumer  with  his  big  bill,  but  the  consumer  whose  bill  is 
large  in  propostion  to  the  lamps  he  uses,  however  small  it 
may  be  in  amount. 


The  largest  chemical  precipitation  plant,  and  at  the  same 
time  the  largest  purification  works  in  operation  in  this  coun- 
try-, is  located  at  Worcester,  Mass.  Improvements  and  ex- 
tensions now  nearly  completed  possess  many  interesting 
and  unique  features.  The  system  is  operated  on  the  con- 
tinuous plan,  using  lime  and  iron  salts  as  precipitants.  The 
iron  is  derived  from  the  sewerage;  the  lime  is  stirred  in 
agitators  by  means  of  compressed  air  from  one  compressor; 
v\hile  a  second  compressor  at  another  point,  operated  by  a 
turbine  water  wheel,  driven  by  purified  sewage,  lifts  the 
sludge  from  the  ten  new  tanks  to  the  sludge  banks.  The 
turbine  water  wheel  is  utilized  at  night  to  drive  a  dynamo,  by 
means  of  which  the  whole  works,  or  such  parts  as  are  de- 
sired, may  be  brilliantly  illuminated. 

There  are  many  interesting  features  brought  out  in  this  elec- 
tric installation.  The  building  where  the  dynamo  is  located 
is  550  feet  from  the  switchboard,  so  that  all  its  current  is  de- 
livered to  the  switchboard,  which  is  made  the  centre  of  dis- 
tribution. 

The  specifications  called  for  all  wiring  to  be  concealed,  so 
that  there  are  no  overhead  wires  above  the  basins.  The 
main  wires  are  led  in  wooden  conduits,  painted  with  two 
coats  of  P.  &  B.  paint.  There  are  three  wires  in  these  main 
conduits,  one  No.  14  from  the  rheostat  to  the  field  circuit, 
and  two  No.  000.  The  msulation  of  all  the  wire  which  is 
concealed  is  the  extra  heavy  white  core  crown  wire,  manu- 
factured by  the  Washburn  &  Moen  Manufacturing  Com- 
pany. On  the  switchboard  is  a  Carpenter  enamel  rheostat, 
a  Queen  voltmeter,  an  amperemeter  and  four  single-pole 
jack-knife  switches. 

The  basins  are  divided  into  four  circuits,  so  that  in  the 
night-time,  before  the  party  who  is  watching  the  basins 
starts  out,  he  can  throw  on  the  switch  which  controls  the 
set  of  basins  which  he  wishes  to  inspect.  The  main  wire 
passes  through  the  switchboard  and  into  the  laboratories, 
where  a  room  is  being  fitted  up  in  which  experiments  may 
be  carried  on  with  electricity.  The  basins  are  built  up  of 
cement  with  a  wrought  iron  fence  surrounding  the  walks. 
Each  basin  has  four  lights,  and  the  main  channel  has  eight, 
making  sixty-two  lights  in  all  over  the  basins.  Each  lamp 
is  supported  by  a  fixture  which  was  designed  for  this  pur- 
pose, and  is  shown  in  Fig.  2.  The  base  of  the  fixture  is  of 
cast  iron,  through  which  four  bolts  pass  into  the  cement  to 
hold  the  same.  The  fixture  is  built  up  of  2-inch  pipe,  3 
feet  6  inches  long,  and  is  then  reduced  to  i-inch  pipe,  W^here 
the  I -inch  pipe  joins  the  2-inch,  there  is  a  casting  which 
makes  a  swinging  connection,  so  that  the  light  may  be 
turned  in  different  positions.  There  is  a  thumbscrew  which 
allows  the  lamp  to  be  held  in  any  position,  and  a  stop  to 
prevent  the  fixture  from  turning  around  and  twisting  off 
the  wire  inside. 

Above  the  2-inch  pipe  there  is  a  cross,  and  a  pipe  branches 
out  3  feet,  terminating  in  a  cast  iron  ball.  Two  feet  3  inches 
from  the  upright  is  an  18-inch  double  convex  shade,  from 
which  the  lamp  hangs.  This  is  supported  by  braces.  The 
style  of  the  fixture  is  in  keeping  with  the  fence,  and  makes 
a  ver}'  presentable  appearance.  The  feeders  for  the  basin 
are  run  m  wrought  iron  pipes.  Where  the  wires  from  the 
fixtures  connect  to  the  feeders  is  a  cast  iron  box,  which  con- 
tains a  fuse  cut-out,  so  that  each  lamp  is  fused. 

The  cord  in  the  fixture  is  No.  18  rubber  covered,  silk 
lamp  cord,  covered  over  with  rubber  and  a  second  covering 
of  silk,  which  makes  it  really  a  twin  cord.  Running  the 
wires  in  the  pipes  introduced  many  difficulties,  as  there  were 
many  turns  to  be  made,  and  a  large  number  of  branches. 
Some  of  the  wire  in  the  pipe  is  No.  000,  and  the  largest  pipe 
used  is  2  1-2  inches  in  diameter. 

One  great  objection  to  using  a  waterwheel  with  a  dynamo 
has  been  the  unsteady  nature  of  the  power  which  the  water- 


478 


THE     ELECTRICAT^     WORLD. 


Vol.  xxin.  Xo.  14. 


wheel  develops.  This  objectionable  leature,  however,  was 
obviated  by  the  use  of  the  Ballard  intermediate  speed  regu- 
lator. This  regulator  is  the  invention  of  Mr.  H.  A.  Ballard, 
and  is  just  being  put  on  the  market.  It  is  built  by  the  Co- 
lumbia Electric  Company.  The  principle  is  very  simple, 
yet  it  fills  a  long  felt  want  in  the  electrical  field,  as  by  its  use 
irregular  power  may  be  easily  converted  into  regular  power 
and  permit  the  running  of  a  dynamo.  The  principle  of  the 
rcgulatf>r  is  the  same  as  that  of  a  flyball  governor.  The 
pressure  between  two  surfaces  which  have  between  them 
some  substances,  such  as  leather  or  vulcanized  fibre,  is  in- 
creased or  rlecreased  as  the  speed  varies.  The  regulator  is 
substituted  in  place  of  the  onlinary  dynamo  pulley. 

The  pulley  of  the  regulator  runs  loose  on  a  sleeve.  This 
sleeve  has  a  flange,  which  is  faced  up  so  that  it  comes  against 
a  corresponding  flange  of  the  pulley.  Between  these  flanges 
is  the  leather  or  fibre,  which  is  used  as  a  friction.  The 
pulley  runs  at  a  faster  speed  than  the  armature  of  the 
dynamo.  Having  adjusted  the  spring  which  controls  the 
(lyballs  Tor  better,  against  which  the  flyballs  act\  the  arma- 


New  Feeder  Panel,   Rubber  Covered  Wire  and  Dynamo  Brush. 


The  General  Electric  Company  has  recently  still  further 
perfected  its  power  house  feeder  panels.  These  are  made 
for  different  numbers  of  feeder  circuits,  that  known  as  form 
*'C,"  adapted  for  two  circuits,  being  shown  in  the  illustra- 
tion. It  is  fitted  with  a  circuit  breaker,  two  ammeters,  and 
two  single  pole  switches.  The  automatic  circuit  breaker  is 
known  as  form  '"K,"  and  is  of  the  latest  and  most  improved 
design.  It  will  interrupt  repeated  short  circuits  without 
damage  to  itself,  and  can  be  instantly  reset 

The  magnetizing  coils  will  carry  1,200  amperes  continu- 
ously and  can  be  adjusted  to  i,8oc  amperes  for  temporary 
overloads.  The  fuses  are  of  excellent  design  and  can  be 
cheaply  and  quickly  replaced.  They  are  of  copper  and  arc 
coiled  to  secure  some  electric  magnetic  effect  and  diminish 
the  flashing  when  melting  from  overload.  The  terminals  are 
made  with  a  view  to  avoid  the  damage  from  any  ordinan 
short  circuit.  These  panels  are  designed  to  be  bolted  side 
by  side  with  the  generator  panels,  and  are  supported  by  ver- 
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I  Ki.    I.— (iliMiRAl.    Mi:W   OF-    PRIXIPITATINU   BASI.NS. 


no.    2.— LAMP    FIXTURE. 


turc  will  run  at  a  certain  speed,  as  long  as  the  loose  pullc) 
runs  faster  than  the  speed  .it  which  the  armature  runs,  and  it 
ttiakes  no  dilfercncc  how  much  faster.  If  the  armature 
tends  to  speed  U|),  the  balls  fly  out  and  decrease  the  i)ress- 
ure  between  the  flanges.  The  lamps  in  this  installation  run 
without  :\  flicker. 

The  dynamo  used  is  the  *'  Columbia,"  which  the  above 
company  i*;  putting  on  the  market,  and  with  which  thev  are 
meeting  with  great  success.  It  has  ma<;sive  cast  iron  fields. 
Gramme  armature,  cirbon  brushes  and  self-aligning  auto- 
HLitic  f»iling  boxes. 

Taking  nil  and  nil.  this  makes  a  very  complete  and  novel 
isolatc<l  i^lant.  All  the  fittings  were  designed  and  Imilt  bv 
the  CoUnnbia  l-.lectric  C<impany  at  its  factory.  The  de- 
sign of  the  fixtures  was  made  by  Mr.  H.  R.  Eddy,  superin- 
tendent of  the  sewers,  who  is  giving  a  great  deal  of  atten- 
tion atul  sttidy  to  sew.Tge  purification.  The  details  of  the 
electric  work  were  rnrricd  on  under  the  supe^^•^5ion  of  Mr. 
J.  P.  Coghlin,  general  manager  of  the  above  company. 


tical  angle  irons  which  can  readily  be  bolted  to  the  angle 
irons  funiished  with  the  generator  panels.  The  bus  bar  is 
of  the  same  height,  so  that  the  feeder  panels  can  be  connected 
in  circuit  by  simply  exteniling  the  line  bus  bar  of  the  gener- 
ator panels.  Some  of  the  forms  of  these  panels  are  equipped 
with  circuit  breakers  and  some  with  fuses.  The  circuit 
breaker  acts  more  quickly  in  opening  the  circuit,  and  can 
be  more  (juickly  closed.  The  fuse  acts  more  slowly,  but 
when  blown  cannot  be  replaced  as  quickly  as  the  circuit 
breaker  can  be  closed;  although  the  first  cost  is  less,  the  cost 
f»f  renewing  fuses  is  greater  than  of  maintaining  the  cir- 
cuit breaker. 

The  same  company  has  also  just  placed  upon  the  market 
a  new  rubber  covered  wire,  which  is  claimed  to  be  superior 
to  anything  of  the  kind  yet  offered.  This  is  known  as  the 
double  rubber  core  wire,  and  has  three  coverings.  Next 
to  the  wire  is  an  inner  core  of  soft  rubber,  free  from  sul- 
nhtir,  and  protected  by  a  second  heavy  covering  of  pure  vul- 
canized rubber.     Over  this  is  a  braided  shc;<th,  finished  with 
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a  weatherproof  compound  which  serves  to  protect  the  rubber 
from  the  attacks  of  acids,  alkahes,  and  from  mechanical  in- 
jury.    Before  applying  the  first  covering  the  copper  wire  is 


Polishing  and   Buffing   Lathe. 


WOVEN  WIRE  DYNAMO  BRUSH. 

thoroughl}-  tinned  to  safeguard  it  from  corrosion.  The  rub- 
ber coverings  are  made  of  the  best  grade  of  fine  Para  rubber. 
The  wire  is  made  with  three  standard  thicknesses  of  insula- 


The  machine  illustrated,  manufactured  by  the  Hanson  & 
Van  Winkle  Company,  Newark,  X.  J.,  is  designed  for  heavy 
work,  and  fitted  with  extra  long  babbited  boxes,  giving  the 
spindle  sufficient  bearing  to  insure  stiffness.  Without  sacri- 
ficing strength  the  width  of  head  has  been  so  reduced  that 
the  machine  will  be  found  especially  desirable  by  manufact- 
urers of  large  irregular  pieces,  and  will  commend  itself  to 
those  having  bicycle,  stove,  chandelier,  or  car  trimmings  to 
do,  as  with  this  lathe  there  is  no  interference  when  working 
on  large  pieces.  With  this  machine  a  large  wheel  can  be 
used  without  the  slightest  jar  or  spring.  The  smallest  sizes 
of  these  lathes  combine  all  the  valuable  features  of  the  size 
illustrated,  including  tapered  steel  spindles,  etc.  The  No.  3, 
of  which  several  hundred  are  in  use,  has  in  addition  der 
tachable  steel  taper  ends  to  take  the  smallest  brush  or  buff. 


POLISHING  AND  BUFFING  LATHE. 

and  are  furnished  with  tight  and  loose  pulleys,  when  re- 
quired. These  lathes  can  be  run,  it  is  claimed,  at  a  higher 
speed  than  any  in  the  market. 


FEEDER    PANEL. 


tion,  although  it  can  be  of  any  thickness  desired.  The  light- 
est is  intended  for  ordinary  electric  light  wiring  and  for  iise 
on  circuits  not  exceeding  500  volts.  The  second  is  for  use 
on  circuits  not  exceeding  2,000  volts,  such  as  street  railway, 
primary  circuit  alteir.ating,  and  arc  light  circuits  up  to  40 
lamps.  The  thickest  insulation  is  for  circuits  up  to  5,000 
volts,  and  is  devised  for  high  tension  work.  Wire  with  the 
last  tw^o  insulations  may  be  armored  for  any  class  of  sub- 
marine work. 

Still  another  improvement  is  a  woven  wire  dynamo  brush, 
of  which  they  have  now  ready  a  complete  line  for  all  of  the 
machines  they  manufacture,  Edison  bipolar,  T.-H.  bipolar  or 
multipolar,  and,  in  fact,  all,  with  the  exception,  of  course,  of 
the  arc  dynamo.  The  brushes  are  made  of  fine  wire  gauze, 
which  is  first  wound  into  rolls,  and  then  shaped  into  brush 
form  under  heavy  pressure.  They  are  smooth,  give  ex- 
cellent contact,  run  cool  and  do  not  fray. 


nast=Arm  Pulley. 


The  lamp  supporting  pulley  biought  out  several  years  ago 
by  Air.  George  Cutter,  of  Chicago,  has  proved  so  successful 
for  use  wherever  arc  lamps  arc  hung  from  suspension  wires 
that  there  has  been  quite  a  demand  for  a  mast-arm  form  of 
oulley.  To  meet  this,  I\lr.  Cutter  has  designed  the  pulley 
shown  in  our  cut,  built  on  the  same  general  lines  as  the  one 
for  centre  suspensions,  but  with  a  special  clamp,  which  will 
fit  the  iron  pipe  commonly  used  on  mast  arms. 

The  clamp  also  serves  as  a  cap  for  the  pipe  arm,  so  that 
the  bracing  can  be  done  from  this  extreme  point.  All 
parts  are  well  made  and  neatly  japanned,  the  snaphook 
knob  (shown  only  in  part  by  our  illustration)  being  of  malle- 
able iron.  This  knob  is  automatically  guided  into  -its-  seat 
when  the  lamp  is  raised,  and  just  as  readily  released,  there 
being  no  springs,  pawls  or  catches  to  be  clogged  by  snow 
or  sleet.  The  lamp  supporting  feature  acts  as  a  perfect 
safety  device,  and  as  the  action  is  automatic  the  whole  ar- 
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rangement  combines  the  good  points  of  a  pivoted  mast  arm 
with  the  simple  and  rigid  design  of  a  fixed  form.  For  this 
reason  alone  it  will  recommend  itself  to  all  who  are  using 


MAST-ARM    PULLET 


the  rigid  mast  arms,  as  well  as  to  those  who  have  not  ob- 
tained the  expected  results  with  the  swinging  forms. 


Electric  Track  Switch. 


\Vc  illustrate  a  luw  track  switch  designed  by  Dr.  C.  M 


no.    1.— ELKCTKIC    TRACK    SWITCH. 

Pitch,  of  South  N'orwalk.  C'oim..  whose  name  is  well  kn<iwn 
in  connection  with  this  cla^^s  f>f  street  railwav  devices.      Tli« 


^ 


Fin.    2. -KLKCTUIC    TUACK    SWITCH 

apparatus  consists  of  a  circular  track  plate  operated  by  a 
solenoid  in  a  water  and  air-tight  box.     Fig.   i  shows  the 


solenoid,  which  by  means  of  a  ratchet  mechanism  turns  a 
vertical  shaft  which,  passing  through  a  shifting  box,  revolves 
the  track  plate.  An  inspection  of  Fig.  2  w'ill  show  the  man- 
ner in  which  the  plate  alternately  switches  on  one  or  the 
other  of  the  lines.  The  ratchet  teeth  are  of  two  lengths  so 
as  to  provide  for  the  two  different  angular  movements  of 
the  plate,  corresponding  to  its  two  positions. 

The  solenoid  is  actuated  by  the  current  from  the  motor 
car.  To  accomplish  this  the  parallel  rails  of  the  track  next 
to  the  switch  are  insulated,  and  when  the  car  comes  on  these 
the  current  is  led  to  the  solenoid,  actuating  it,  and  then  passes 
to  the  ground.  Among  the  advantages  claimed  are  that  the 
switch  plate  cannot  become  clogged  like  the  tongue  switch 
and  that  the  mechanism  is  extremely  simple  and  confined  to 
an  air-tiglit  box. 


Rheostat   Insulation. 


We   illustrate   a  new  application   of  micanite   insulation, 
made  by  the  Mica  Insulator  Company,  2i8  Water  street. 


FIG.    1.— RHEOSTAT  INSULATION. 

N'ew  ^'ork,  for  use  with  rheostat  boxes.      l"ig.  i  shows  the 

micanite  lining  ready  to  be  put  into  a  box.  and  I'ig.  2  the 

same  in  position.      .Among  the  i>ther  articles  made  of  the 


FIG.  2.— RHEOSTAT  INSl^LATION 

same  material,  recently  placed  on  the  market,  is  a  micanite 
Gramme  ring  armature  spool  and  a  micanite  cloth,  which 
is  non-absorbtive  and  has  the  valuable  quality  of  remaining 
flexible  indefinitely. 


Fleminjt    Dynamo    Brush. 


.\11  who  have  had  practical  experience  of  dynamos  will 
know  that  if  the  position  of  the  tips  of  the  brushes  as  they 
press  on  the  comnuUator  be  not  properly  a<l justed,  the  rc- 
stilt  will  be  "  sparking  at  the  brushes."  This  sparking,  if 
allowed  to  continue,  will  sooner  or  later  pit  the  surface  of  the 
commutator  segments,  destroy  their  smoothness  and  even- 
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ness  and  heat  the  brushes.  Once  started,  the  mischief  goes 
apace,  the  commutator  becomes  untrue  and  worn  into  deep 
and  rugged  grooves;  increased  sparking  is  caused  by  the 
'"jumping"  of  the  brushes  as  they  pass  from  segment  to 
segment,  and  perhaps  the  tips  of  the  brushes  become  par- 
tially  fused,  and  the  commutator  is  thus  gradually  eaten 


.    NEW  DYNAMO  BRUSH. 

away  until  its  state  is  past  all  remedy.  To  check  the  evil  ii 
is  necessary  to  continually  trim  the  brush  tips,  and  "  true 
up  "  the  surface  of  the  commutator  by  trimming  it  in  a  lathe, 
and  these  often  repeated  processes  result  in  a  greatly  re- 
duced life  of  both  commutator  and  brushes. 

All  sorts  and  conditions  of  brushes  have  been  devised  by 
dynamo  manufacturers  for  this  important  but  somewhat  neg- 
lected part  of  a  dynamo,  such  as  solid  copper  plates,  bunches 
of  wires,  carbon  pencils,  composite  brushes  made  of  several 
ingredients,  etc.  The  brush  that  we  illustrate,  manufactured 
by  the  International  Trading  and  Electric  Company,  40 
Cortlandt  street,  New  York,  is  of  the  latest  type  and  should 
commend  itself  to  the  electrical  engineer.  It  is  composed 
of  a  continuous  strip  of  high  conductivity  pure  lake  copper 
gauze,  the  copper  wire  being  drawn  to  34  B.  W.  G.  and  then 


Wll^^tf^f^ 


rheostats  manufactured  by  the  Carpenter  Enamel  Rheostat 
Company,  of  Bridgeport,  Conn.  The  special  advantages  of 
these  rheostats  are  their  exceedingly  compact  form  and  fire- 
proof qualities. 

Fig.  I   shows  a  50-light  theatre  dimmer,  giving  a  front 


PIG.       2.— REGULATING 


RHEOSTAT 
SWITCH. 


WITH       REVERSING 


and  side  elevation.  Its  small  dimensions  will  readily  be 
seen  from  the  foot  rule  which  lies  at  the  bottom  of  the  rheo- 
stat.    In  the  ordinary  form  of  theatre  dimmer  it  has  been 


FIG.    I.— 5o=LIQHT  THEATRE    DIHMER. 

woven  to  a  mesh  of  3,6co  to  the  square  inch.  It  is  claimed 
that  by  this  process  of  manufacturing  the  Fleming  brush, 
as  it  is  called,  an  article  is  produced  that  when  placed  on  a 
commutator  in  good  condition  is  absolutely  noiseless  and 
sparkless.  The  brush  is  also  compact  and  flexible,  readily 
adjusting  itself  to  the  surface  of  the  commutator,  en- 
suring good  contact,  though  bearing  lightly  and  evenly  on 
the  segments,  and  thus  reducing  to  a  minimum  the  wear 
on  this  part  of  the  dynamo.  This  brush,  we  are  informed, 
has  been  adopted  for  use  by  the  United  States  and  other 
governments. 


Compact   Rheostats. 


The  accompanying  illustrations  show  several  forms  of  the 


FlCi.    3. —MOTOR     REGULATING    RHEOSTAT. 

customary  to  locate  the  rheostats  coiLs,  often  in  the  form  of 
loose  wire,  at  some  distance  from  the  switch,  thus  not  only 
taking  up  a  great  deal  of  room,  but  presenting  many  op- 
portunities for  the  origin  of  fire.  The  Carpenter  rheostat 
is  not  only  exceedingly  compact  but  is  absolutely  fireproof 
from  the  very  nature  of  its  construction. 

Fig.  2  shows  a  lo-h.  p.  500-volt  regulating  rheostat  with 
reversing  switch.  This  piece  of  apparatus  was  made  for 
the  Crocker-Wheeler  Electric  Company,  and  embodies  the 
same  desirable  features  as  that  just  described. 

In  Fig.  3  may  be  seen  a  115-volt  motor  regulating  rheostat 
made  for  the  C.  &  C.  Electric  Company,  and  shows  that  the 
Carpenter  form  of  construction  is  applicable  as  well  to  rheo- 
stats which  dissipate  a  large  amount  of  energy  as  to  the 
smaller  sizes. 
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i^frr 'rrrrt'tT      H[lT  +  l>TTTiTPlTrP  ^^  ""  ^■**^'^  ^^"'^  ^^  '^  ""^^  ^  ^  ^^*^  year   as  isaa  wa^*.  a  9-per 

^  H-ljiXllKlxXX    ^■H4viAliyv4^  IVV*  cent,  gain  can  be  easUy  reckoned  upon  m  ordinary  umes. 

THK    MEXICAN    TELEGRAPH    COilPAJsY     has    declared    a 

Th*»  Flf^rtrin^il  ^tnclr    Mnr^P-T  Quarterly  dividend  of  IJVa  per  cent,  out  oi  its  net  earmnga  to  March 

'  "*-   »^l*-Vll  iCdl   vJlUCK   I    Idi  iv^i*  -^^       rpjj^  surplus  earninjjs  for  the  quarter,  afttr  providing  for  this 

dividend,  are  $18,376.  The  estimated  operations  for  the  quarter  show 

New  VoKic,  Apnl  a,  iHm-  a  net  income  of  J66,W1,  and  a  total  surplus  of  *o73,246. 

GENEltAL    KLECTUIC,    to   judge    from    the    weekly    recoru    of  rj.^^    CENTRAL    AND    SOUTH     AMERICAN      TELEGRAPH 

sales,   has  ooiiipieiely   lost  caste   with   the  Stock  Excuange  Xrater-  COMPANY  has  declared  a  quarterly  dividend  of  1^^  per  cenu  out 

iiity.      ft  was  presumed  that  the  neax- approach  of  the  annual  meet-  ^^^  j^g   ^^^  income   for   the   quarter  ended   March  31,   estimated  ai 

inK-li  Will  taKe  place  at  Schenectady  on  ^pnl  10  next-would  lead  J14V  ^jgO.      There  is  a  surplus  for  the  quarter  of  $31,870,  and  a  total 

10  some  spirited  ueaUnKS  in  tne  slock  on  tne  generally  current  and  surplus  on  March  31  of  $:.i;y,6J7.        The  net  receipts  for  the  years 

varying   rumors  retjaraing    ii.e  showing   liKeiy    lo   be   made  in   the  ^^^.^   ^.^^e  $o55,075.      This  sum  would  have   been  sufficient  to  have 

annual   report.       siianjje    lo   say.    Wall    toueei    lias    time-for    mis  ^^^jj   -  ^^j.  ^^^^    ^^  ^^^^  outstanding  share   capital,   $6,308,000,   and 

week,   any  way-has  been  absolutely   tree  ol   any  gossip   regarding  j^j^^   ^^   $1,417,600  duplicate   cable   certificates   had   they    been   con- 

Uie  reports  ngures.      Everybody    knows  now    tnat  the  report  Will  y^^ied  into  stock,  and  yet  left  a  surplus  of  $18,283.      The  receipts 

snow  a   tremendous  deticil.      It  is  not   well   to  put   this  dehcit  at  j^^    the    current   quarter    wih    exceed    those    of    the    corresponding 

any     given     ligure,     because,     in     view     of     the     unwillingness     01  quarter  of  1893  about  $6,000. 

otliciais  to  furnish  a  lorejast  of  the  report,  sucn  a  caiculaiion  would  ,,,.,.w.v-    t-t  .•/-r„mr.    tt  t  i-».tt^- .  rmx-^      *    -v-          ^     1     j-      1 

...                  .         1   t    ,  1     .    1,1.   I      r    ,         '.,   ..Lr        1,   i.,  .      K     u         1  EDISON    ELECTRIC   ILLLMINATING   of   New    York   displays 

be  the  merest  and   boldest  kind  of  guesswork.      It  is  to  be  hoped  ,              ,                                ,„^      ,,       ,     ,.      .                ,  .             ,     T     V, 

,i,„ .,.,,    f     ,        ,    , ,    ,      .„.  ,,      ,.    ,..„„,,    .„,  no    change   in    quotation.      The    Stock   Exchange    this    week    listed 

that  the  management   will  feel  consirained   to   make  a  frank  and  ._,      ,,     .                              .             ,  .          ,               .               ,.        ,    . 

.,„...,      ,    ,,       .,        „„,    ,.,,.,..1      ,, .^    „  „  ii.i   „       rr^v.  $(50,000   first   mortgage   os,    making   the   total   now   listed   $4,312,000. 

open   avowal   of    llie   General   Electric  Company  s   condition.      The  „,  , '                  ..  ..       ,                      ^      •      .    ,          x-            ^          ^                  , 

■  ,,                          .,            .      ,.  This  issue  of  bonds  was  authorized  last  November,   the   uroceeds 

coming  control  ol    the  property   is  still  a  matter  of  much  discus-  .     loouc  ui.   uu^ua   naa  auc^uw^cu  i««u  ^  u>cuii/ci.   luc  i^ii^ecuo 

Hion.      It  is  an  open  secret   that  the    \  anderbUt  interests  hold   by  ^^  ^^  "^^^^  ^°^  construction  Ptirposes;  they  are  converUble  Into  com- 

rar  ih.-  greater  porlion  of  the  capital  stock.      It  was  on  the  cards  "^^"  '^^^^»'  ^^  P^^  "P  ^"^  ^""^^  ^^  l^^"" 

all    along    that   Air.    11.    McKay    iwombley,    who   is   Mr.    Cornelius  THE    STREET    RAILWAY    AND    ILLUMINATING    PROPER- 

Vand.-rbilfs  brother-in-law,  or  some  other  close  connection  of  the  TIES  TRUST,  the  company  organized  on  a  lot  of  treasury  a.«seU 

family,  would  prove  Mr.  CLllin's  successor  as  president  of  the  Gen-  t^f    the   General   Electric  Company,    has   set   aside   another   $200,000 

oral   Electric  Company.      Lalltrly,  however,   there  has   been   a  re-  f«jr  the  purchase  of  preferred  stock,   proposals  for  the  sale  of  the 

markable   reconciliation    of    Inside   quarrels,    and   it   would   not   be  same  to  be  received  up  to  April  2.       A  $10,000  subscription  to  the 

burpriMlng,  now,  if  the  whole  original  programme  were  abandoned  company  was  this  week  offered  at  92. 

ana   I'reHideiit   CoUln   and   his   associates    ue  allowed    to   hold  over  THE    NEW     ENGLAND     TELEPHONE     COMPANY     has    de- 

aiiother  year.      That  all   falih   has  not   been  lost  in   the  property  ciared  a  regular  quarterly  dividend  of  ?4  per  cent.,  payable  March 

Is  shown  by  the  purchase  this  week  of  the  General  Electric  i>  per  15. 

cent,  debenture  bonds.      The  feature  of  the  linancial  week  has  been  THE  NEW   YORK  AND  NEW  JERSEY   TELEPHONE   COM- 

the  heavy  Investment  demand  for  bargains  In  bonds,  and  General  PANY'  earned  in  1893,  it  is  reported,  $367,376  net  over  all  charges. 

Electric  debentures,  with  other  good  and  cheap  issues,  have  been  or  14  per  cent,  on  the  stock.      Dividends  of  6  per  cent,  were  paid, 

picked   up   with  avidity.      A  conlirmalion  of  ollicial  reports  of  in-  and  the  balance  was  carried  to  the  surplus,  which  now  amounts  lo 

creased   business   Is   had   in    the   announcement    that   seven   orders  30  per  cent,  on  the  stock. 

have  recently  been  received  by  the  General  Electric  Company  from  ^HE    HOLTZER-CABOT    ELECTRIC    COMPANY',    of    Boston. 

Southern   stales    for    lighting   plants   requiring   3,000   arc   and    1,700  j^^g  declared  a  quarterly  dividend  of  2  per  cent.,  payable  Aprtl  2. 

Incandescent    lamps.  ^^^    EDISON    ELECTRIC    ILLUMINATING    COMPANY,    of 

WESTJNGHOUSE  ELECTRIC  ISSUES  have  been  neglected  In  Brooklyn,  will  soon  issue  $500,000  new  slock  for  the  purpose  of  In- 

Boston   as    much   as   General   Electric  slocks   were   let  alone   here.  creasing  Its  plant. 

Current   talk  relates  mostly   to  big  earnings,  and,   under  these  fa-  FCTRICAL    STOCKS 
vorable   liiMueiices,    both    the    prelerred    and    common    shares    have 

been  very  strong.       Thus  11  Is  stated  that  the  net  earnings  of  the       bju^  m..  New  Tork 50  20"*         ^"ss* 

Westlnghouse  Electric  Company  for  January  were  between  $125,000       lietroli   liiectrual    Works io  ;j  3 

and  $150,000,  or  at  the  rale  of  over  15  per  cent,  per  annum  on  the  £;^\**JS?.e"  tf^irlf  Lf|ht.^::::::::"-.:::""r.:.V.        loJ                -               SS 

company's   total  lapUalUutlon.      It  Is  also  learned  that  the   West-       Electric  Cou.   &  bupply  Co.,  pref 14  1»  10 

Inghouse  company's  accounts  made  up  to  April  1.  with  March  part-  Edi«on  Electric  lU.,   New  Tork™.'."".".".".".'.".'.".'.'.".".'.'        loo                ""a            'i-J^ 

ly   estimated,    show,   after   allowing   for   the   dividend   on    the    pre-  "  ••  *•     '  lau —  lOi  io5f« 

ferred  stock,  and  after  charging  off  $400,000.  a  balance  of  $233,000,  Edifon  Elecirlc  111.,  2^^^^°;  ••;•••"••••;•;;■•        \°®            ^^            ^^^ 

there  being  also  a  decn-UHe  in  bills  payable  for  the  year  of  $964,000.  ••  ••  ••        CbUt^go .. ...'.'.'.'.'.'. 100  12a  lib 

At  this  rale  dlvldi-nds  .>i\  the  common  stuck  are  no  dream,  and  It  ''  ''  .  ,     ",  i..*''i"!*'*^'R!L'* ^'^  ^^®  ^^ 

..     .        ,     ,  ,  .  ,  Edison  Electric  Llglii  of  iLurope .-  _  j 

la  no  wonder  that  so  Utile  of  the  slock  appears  In  open  market.  ••       uondit  —  80  S6 

WESTERN  UNION  TELE(iUAi'H  slock  Is  dormant  again.  The  p^^  \v°/ne  ^l^c"::"::::::::::"::"::""""::..     z        ".,       ^l^ 

bears   have   bci-n    making  comparlHons  of  late,  and   Insist   that   the       UeiiorjU  Elecirlc  t'onip»ny 100  4-»a  42\ 

stock'  Is  selling  too  high.       Thus,   they  say   that  Chicago.   Burling-  mtcrlor  Conduit  and  In*.   Co....'..V.V."".V.V.V.V.V."..        100               ^o**            to 

Ion  and  CJulncy  Is  as  sure  u  5  per  cent,  dividend  payer  as  Western       Mount  Morru   Elcttric _  _  95 

Union,  yet  the  latter  Block  Hells  many  points  higher,  though  it  Is  We.unghou.«  ConHoildaied^^..............^^^^^^^                      60              fl               m 

subject  to  retlect  every  bad  feature  of  the  business  Hlluallon.  i-arn-      \Vc«tcrn  Union  Telegraph —  H6S  8.".«a 

Ing  dividends  only   when   times  are  prospercius,  and  drawing  upon       Auifrlcwt  Hull  Telephone -  !?.•  .  UK) 

reserve.M  when  commercial  afTairs  are  not  all  they  should  be.    There 

Im  no  likelihood,  however,  of  Western  Union  or  "Telegraph,"  as  the  Ni?\V    InCOmor ')t ioflS 

Street  knciws  It.  receding  very  much.       While  It  Is  noi  worth,  per-  ^          *"                  * 

haps.  Intrln.Mlenlly  more  thiin   BiirllnKton.  nevertheless  It  Is  bo  gen-  — — — 

erally    dlHtrlbuted    an<l    well    held    that   11    is   almos*.   Impossible   to  THE    CAYUGA    LAKE     ELECTRIC     RAILWAY    COMPANY. 

bring   about   any   decided    llurtuatinn    wilh    the   IlmlliMi   amount   of  Ithaca,   N.  Y'..  capital  stock  $25,000.   has  been  formed  to  operate  a 

stock  In  the  market.  railway.     D.    F.   Van    Vleet,    H.    Hergholtz.    Ithaca,   and    A.    Hond. 

AMEIUCAN    BELL   TELEPHONE   has   been    the  only   electric  Bcranton.  Pa.,  are  the  promoters, 

stock    to    Hhow    any    activity    this    week,    and    the    strength    it    has  TMK    FALLS    ELECTRIC    LIGHT     COMPANY.     ^^                     :t. 

de-eloped   has   been  due  lo  the  line  showing   made  by   the  annual  !"<'  ■  <apltal  slock  $6,wk),  has  been  formed  to  supply  el                 .>    ts. 

report   made  public  at   the  stockholders'   meeting,  on  Tuesday  of  "<'       I-    Swank.  W.  C.   Smith.  A.   H.  Hann  and  C.  V.  McAdams. 

this  week.      The  annual  report   Is  very   full   and  covers  all  details  WHIIamsport,  Ind..  arc  the  promoters. 

of  operation,      (iross   earnlnKS   in    isna.   from  nil   «..„r.o«,   were   $6.-  THE    COLLYER    INSULATED    WIRE    COMPANY.    Hopcdalc. 

781,076;  oxpensos  were  $l.S.%r..r>'.tl.  and  net  earnli.                        .  or  $51.1.-  Ma.ss  .   capita!   j«tock  $24,000.   has  been   formed   to  manufacture  and 

811   more  than   In   1892.   despite  the  prevailing  ^    .    .il   distre.HH.  sell  wire  and  electrical  apparatus.    Mr.  W.  F.  Draper.  C.  E.  Bowen 

The  1892  Incronso  over  IS")!  was  $284,855;  1891  over  1S90  was  $257,402.  and  F.  J.  Dutcher  are  the  Incorporators. 

It    paid    1420.066   more   In    dividends.    J.-?. 3.-^9. 156    In    all.    than    in    1S92.  rUK  ELECTUIC  HEATING   AND  COOKING  COMPANY.   Bal- 

owlng   to   Increased   stock,    but    the   .-.uri.lus   of   $58fi.5.-?0   was   $9.1.74.-.  ii,„orc.  Md..  maximum  capital  $100,000.  has  been  formed  to  manu- 

groater;  hence  reserve  f.^r  depreciation   wa.«.   lncrea.«.ed  correspond-  facture.  operate,  etc..  appliances  for  heating  and  cooking  by  elec- 

Ingly.    the    company    maintaining    Its    nccummulating    surplus    at  trlcltv.      <;.    H.    Whittlnsham.    C.   K.    Harrison   and    E.    Hammond. 

$2,151,012  as  in  preceding  years.       The  Increase  In  net  is  equivalent  ..,„  „f  Hnltlmore    are  the  promoters 

to  15.05  per  cent.,  where,  except  In  1887    when  It  was  113  per  cent  .^„p   MONTCLAIR  ELECTRIC  LK^T  COMPANY.   Montclalr. 

the  annual  increase  has  rn,.gedfro.n..S  per  cent,  to  9.25  per  cent.  ^.    ^      ^,           ,   ^^^,^  ^              „^^  ^„  ^^^^^^^   ^^   manufacture  and 

Eviden  ly  the  now  stock  Issued    n  1S93  enabled  the  company  to  In-  ^^^   „eotrlclty    for   producing  light,    heat   and    power.      The    Incor- 

crcase  Its  earning  power  through  extensions  of  Its  business.      It  Is  ,„  «,,  p    .yilcox.  T.  G.  Sullivan.  J.  A.  Ryan.  W.  L.  Ludlam 

pointed  out  In  the  annual   report  that  an   IncreMe  In   1894  of  less  ^^^  ^,    ^    Putchlnes.  of  Montclalr.  N.  J. 

than  9  per  cent,  will  permit  of  the  payment  of  18  per  cent,  on  the 

whole    $20.000.00<l   «tock.      Such    an    Increase    would    give  net    earn-  THE    OALLIPOLIS   ELECTRIC    LIGHT    AND   POWER    COM- 

Ings  of  $3,718,725,  while  18-per  cent,  dividends  call  for  only  $3.ROO.OOO.  PANY.  Galllpolls.  Ohio,  capital  stock  $18,000.  has  been  formed  to 
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generate  electricity,  manufacture  and  furnish  electric  light,  power, 
etc.  A.  J.  Greene,  F.  E.  Mohr,  J.  W.  Clendenin,  H.-  B.  Summers 
and  Julia  C.  Greene  are  the  incorporators. 

THE  AMERICAN  DISTRICT  TELEGRAPH  COMPANY,  San 
Antonio,  Tex.,  capital  stock  $3,000,  has  been  formed  to  operate  a 
system  of  district  telegraph  and  telephones  and  do  all  kinds  of 
electrical  work,  etc.  B.  F.  Kingsley,  C.  M.  Kingsley,  San  Antonio, 
Tex.,  and  C.  K.  Meade,  Des  Moines,  Iowa,  are  interested. 

THE  ST.  GENEVIEVE  BREWING  AND  LIGHTING  COM- 
PANY, St.  Genevieve,  Mo.,  capital  stock  $30,000,  has  been  formed 
to  manufacture  and  generate  electricity  for  light  and  power,  also 
to  manufacture  beer,  supply  cold  storage,  etc.  H.  J.  Rosier,  W. 
W.  Wilder  and  Valentine  Rottler,  of  that  city,  are  the  interested 
parties. 

THE  HUNTSVILLE  ELECTRIC  LIGHT  AND  ICE  COMPANY, 
Huntsville,  Tex.,  capital  stock  $6,500,  has  been  formed  to  generate 
and  sell  electricity,  furnish  cold  storage,  etc.  T.  H.  Hall,  J.  G. 
Ashford,  T.  C.  Gibbs,  C.  G.  Barrett,  R.  S.  Rather,  J.  W.  Thomason, 
C.  H.  Robinson,  H.  A.  Eastham  and  W.  S.  Gibbs  are  the  incor- 
porators. 

THE  NEW  YORK  AND  EASTERN  TELEGRAPH  AND  TELE- 
PHONE COMPANY,  Jersey  City,  N.  J.,  capital  stock  $140,000,  has 
been  formed  to  construct  and  maintain  telegraph  and  telephone 
lines,  etc.  W.  J.  Griffith,  135  West  49th  street,  H.  Morris.  430  East 
22d  street.  New  York  City;  E.  M.  Millard,  468  Willoughby  avenue, 
James  Ross,  792  Carroll  street,  J.  B.  Skinner,  241  Hancock  street, 
and  A.  Noden,  176  York  street,  Brooklyn,  N.  Y.,  and  W.  S.  Rich, 
938  13th  avenue,  Newark,  N.  J.,  are  the  incorporators. 


^p^ctHl  ©orr^^pxtntl^nc^. 


New  York  Notes. 


Office  of  Thc  Electrical  World,        1 
41  Park  Row  lMa,vV  York,  April  2,  1894.  J 

J.  JONES  &  SON,  39  Vesey  street.  New  York,  report  that  they 
have  been  taking  recently  some  heavy  orders  for  their  anti-thunder 
bolt  paper. 

Mr.  B.  E.  DAVIS,  agent  for  the  specialties  manufactured  by 
Messrs.  Pass  &  Seymour,  Syracuse,  N.  Y.,  was  in  town  last  week 
and  reports  having  had  a  successful  trip  throughout  New  England. 

MR.  EDWARD  J.  DALTON,  manager  of  the  New  York  office  for 
M.  T.  Davidson,  reports  that  his  firm  has  recently  completed  18 
brass  end  steam  pumps  for  use  aboard  the  United  States  war  ves- 
sels. 

EUGENE  MUNSELL  &  CO.,  218  Water  street,  New  York  City, 
would  be  pleased  to  hear  from  their  customers  over  the  telephone. 
Their  number  is  968  Cortlandt.  All  communications  through  this 
source  will  receive  prompt  attention. 

THE  BALL  &  WOOD  COMPANY  on  Saturday  afternoon  en- 
tertained about  500  mechanical  and  electrical  engineers,  who  visited 
its  works  at  Elizabethport,  N.  J.,  in  response  to  an  invitation  to 
view  a  new  type  of  compound  vertical  engine.  It  is  only  at  the 
annual  or  other  extraordinary  meetings  of  the  professional  socie- 
ties that  such  a  distinguished  body  of  men  can  be  seen  assem- 
bled, and  it  speaks  most  highly  for  the  professional  and  personal 
reputations  of  Messrs.  Ball  &  Wood  that  their  invitation  was,  ap- 
parently, almost  unanimously  accepted.  Every  preparation  had 
been  made  to  render  the  visit  agreeable;  the  main  offices  were  tem- 
porarily transformed  into  a  lunch  roorrt,  where  also  two  huge  punch 
bowls  occupied  positions  of  honor,  and  received  due  attention  from 
the  visitors.  Among  those  in  attendance  were  an'  ex-engineer-in- 
chief  of  the  navy,  several  ex-presidents  of  the  Am.  Soc.  of  Mech. 
Eng.  and  so  many  others  of  prominence  that  even  a  partial  list 
would  be  too  large  for  the  space  at  our  command.  We  shall  de- 
scribe the  engine  fully  in  a  future  issue,  and  now  merely  note  that 
its  peculiarity  consists  in  an  unusually  ingenious  valve  gear.  The 
exhaust  valves  and  main  steam  valve  are  of  the  Corliss  type,  and 
driven  from  a  vibrating  disc  like  Corliss  valves;  the  cut-off 
valve  is  within  the  main  valve,  and  receives  a  motion  which  is  the 
resultant  of  that  of  the  main  valve-driving  disc,  and  of  the  motion 
from  a  wheel  governor  similar  to  the  one  used  on  the  ordinary 
type  of  the  Ball  &  Wood  engine. 


New  England  Notes. 
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WARREN,  MASS.— Voters  will  be  asked  at  a  town  meeting  to 
allow  the  Palmer  &  Monson  Electric  Light  Company  to  erect  poles 
and   string  wires. 

ISLEBORO,  ME.— Captain  Winfield  Pendleton,  of  Isleboro,  states 
that  his  proposed  telegraph  and  telephone  line  from  Isleboro  to 


.Belfast  and  Northport  will  not  be  built  this  year,  but  that  it  ulti- 
mately   will. 

THE  CITY  COUNCHi  of  Boston  is  to  consider  a  report  from 
a  sub-committee  recommending  an  expenditure  of  $15,000  to  provide 
for  the  employment  of  electrical  experts  in  the  several  fire  dis- 
tricts. The  idea  is  to  give  the  fire  department  the  benefit  of  all 
the  scientific  and  practical  information  for  use  in  its  daily  work, 
and    in    emergencies. 

THE  PROPOSED  SUBWAY  in  Boston  is  seemingly  not  gaining 
friends,  and  more  opposition  is  developing  each  day.  It  does  not 
seem  to  strike  a  popular  chord,  and  many  of  those  who  have 
stu  lied  the  matter  feel  that  the  final  result  will  not  be  entirely 
what  is  hoped  for,  namely,  a  complete  relief  of  the  congested  dis- 
tricts.     The  matter  is  still  under  discussion  by  proper  authorities. 

THE  MATHER  ELECTRIC  COMPANY,  Manchester,  Conn., 
informs  us,  through  its  secretary,  that  Messrs.  Angier  &  Co.  are 
its  authorized  representatives  in  Boston  and  vicinity.  The  com- 
pany has  no  other  representative  in  Boston,  and  this  is  to  correct 
the  announcement  recently  made  to  that  effect.  Mr.  Angier  is  well 
known  in  the  electrical  field,  having  been  for  a  long  time  con- 
nected with  the  firm  of  Clafiin  &  Kimball,  116  Bedford  street,  Bos- 
ton,   Mass. 


Pittsburgh    Notes. 


PiTTSBimcH,  March  31,  1894 
THE   SECOND  AVENUE   TRACTION   COMPANY   of   this   city 
has   decided   to  operate   an   electric   lavmch   on    the    Monongahela 
River,  between  Glenwood  and  Homestead. 

GENTLEMEN  INTERESTED  in  the  Creighton,  Kensington  and 
Parnassus  Electric  Street  Railway  have  asked  for  a  charter  to 
build  a  bridge  across  the  Allegheny  River  at  Creighton.  The 
bridge  will  be  used  in  connection  with  the  electric  road. 

THE  AMERICAN  TELEGRAPH  AND  TELEPHONE  COM- 
PANY has  been  organized  in  Brushton,  and  has  asked  the  Borough 
Council  for  the  right  to  string  wires,  and  will  commence  operations 
immediately.      Brushton  is  a  town  about  six  miles  from  Pittsburgh. 

BUILDING  on  the  new  works  of  the  Westinghouse  Electric  and 
Manufacturing  Company,  at  Brinton,  is  rapidly  progressing.  The 
foundation  of  the  immense  machine  shop  is  almost  completed,  and 
the  putting  up  of  the  walls  of  the  structure  is  commencing. 

THE  ALLEGHENY  CITY  electric  light  plant  has  recently 
greatly  increased  its  capacity  of  arc  lights.  For  a  number  of 
years  the  company  has  been  using  the  tower  light  system,  but  it 
was  not  long  ago  decided  to  take  these  towei-s  down  and  substi- 
tute them  with  mast  arm  lights. 

IT  MAY  BE  INTERESTING  to  the  electrical  trade  to  learn 
that  all  of  those  companies  in  this  city  which  are  known  as  "the 
Westinghouse  interests"  are  dividend-paying  investments.  These 
companies  are  capitalized  in  round  figures  at  $30,000,000,  compris- 
ing the  following:  The  Westinghouse  Air  Brake  Company,  the 
Westinghouse  Electric  and  Manufacturing  Company,  the  Standard 
Underground  Cable  Company,  the  Union  Switch  and  Signal  Com- 
pany, the  Allegheny  County  Light  Company,  the  Westinghouse 
Machine  Company,  the  Philadelphia  Company  and  the  Allegheny 
Heating    Company. 


|tew0  0f  the  pJi^di. 


Telegraph  and  Telephone. 


TOPEKA,  KAN.— The  Topeka-Harrison  Telephone  Company  has 
applied  for  a  franchise  to  construct  and  operate  a  telephone  line. 
S.  J.  Bear  and  A.  K.  Rodgers  are  interested. 

WISCASSET,  ME. — A  telephone  company  has  been  organized  at 
Wiscasse*  by  Joseph  P.  Tucker,  A.  S.  Erskine  and  F.  A.  Creamer. 
The  system  will  be  put  up  and  operated  this  spring. 

the;  HARRISON  INTERNATIONAL  TELEPHONE  COM- 
PANY has  secured  handsome  offices  at  44  and  46  Wall  street.  New 
York.  This  company  is  organized  under  the  laws  of  TUinois 
with  a  capital  of  $80,000,000,  and  the  following  well  known  gentle- 
men as  officers  and  directors:  President,  Stephen  B.  Elkins;  sec- 
retary, Patrick  Egan;  vice  president,  C.  M.  Ferree;  genei-al  mana- 
ger, H.  J.  Hanford;  directors,  R.  C.  Kerens,  George  R.  Peck,  T. 
J.  Hurley,  Robert  P.  Porter,  William  Warner,  L.  E.  Ingalls,  H.  M. 
Holden,  A.  L.  Stone,  Stephen  B.  Elkins,  C.  M.  Ferree  and  the  chief 
electrician.  Dr.  E.  M.  Harrison. 

Electric  Light  and  Power. 


DURAND,  WIS.,  is  considering  electric  lighting. 
SHELDON,    ILL.,    will  vote  in  April  on  a  bond  issue  for   electric 
lights. 
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ELKHORN,  WIS.— Residents  of  Elkhom  are  asking  for  electric 
street    lighting. 

OSCEOLA,  IOWA.— An  electric  light  plant  will  t>^  put  In  during 
the    coming    year. 

NORWICH,  N.  Y.— The  Norwich  Illuminating  Company  proposes 
to  reconstruct  its  electric  light  plant. 

MARIiLEHEAD,  MASS.— Marblehead  has  voted  to  establish  an 
electric  light  plant  at  a  cost  of  160,000. 

DENVER,  COL.— The  county  commissioners  will  consider  plan.s 
for  an  Independent  plant  for  lighting  the  court  house. 

FKKKLAND,  PA.— The  Freeland  Light,  Heat  and  Power  Com- 
pany huH  l><;en  granted  a  contract  to  light  the  borough  of  Freeland. 

GENESEO,  N.  T. — The  village  trustees  of  Geneseo  have  decided 
to  try  electric  lighting,  :ind  they  will  advertise  for  bids  this  week. 

CHATHAM  CENTRE,  N.  Y.— H.  C.  Spengler  intends  putting  up 
a  gf>od-slzed  electric  lighting  plant  In  Chatham  to  furnish  the  vil- 
lage with   lights 

CHARLOTTE,  N.  C. -The  Charlotte  Consolidated  Construction 
Company  is  In  the  market  for  two  alternating  light  machines  and 
necf'ssary    apparatus. 

WOOIihURV,  N.  J. — Solicitors  are  now  seeking  subscribers  In 
Woodbury,  Clayton,  Glashboro  and  Wenonah  tor  electric  light 
plants,  which  a  syndicate  of  capitalists  proposes  to  erect. 

RlCH.Mf^ND,  VA. — In  the  matter  of  the  resolution  to  appropri- 
ate 175, WO  for  a  municipal  electric  light  i)lant.  It  was  decided  to 
send  same  to  committee  on  light  for  estimates  and  report. 

PHILADELPHIA,  PA.— The  sub-committee  of  Councils,  electri- 
cal commlttt'*'.  to  which  has  been  referred  the  matter  of  a  city 
electrical   plant,  has  r-^ported  adversely  on  economical  grounds. 

CLEVELAND,  OHIO.— The  repair  shop  of  the  Cleveland  Elec- 
tric Company  was  burn>3d  to  the  ground  March  24.  All  thf  valu- 
able machinery,  Inchidltr.;  several  motors,  wa.'*  burnt-d.  Loss  {.W,- 
000,    Insured. 

MEMPHIS.  MO.- A  lontiact  has  been  closed  with  the  Franklin 
Electric  Company,  Kansas  City,  Mo.,  for  an  Incandescent  electric 
lighting  plant  including  new  steam  plant  and  Edison  Incandescent 
dynamo  and  construction. 

FALL  RIVER,  MAS.S.-It  Is  stated  that  the'Edison  Illuminating 
Compan>  will  build  an  addition  to  their  plant  on  Hartwell  street, 
and  will  put  in  a  compound  engine  of  400  h.  p.  with  direct  at- 
tachmt-nt    to    the    dynamo. 

LEAVENWORTH,  KAN. -It  Is  proposed  to  erect  an  electric 
fountain  at  the  Kcjldlcrs*  Home  when  the  electric  railway  Is  ex- 
tended there.  It  will  cost  $50,000,  to  be  defrayed  by  the  Home,  the 
city  and  the  railway  cr»mpany. 

WASHl.\OT<».\.  D.  C.— Sealed  proposals  will  be  received  at  the 
office  of  the  commissioners  of  the  district  to  2  P.  M..  April  12,  for 
furnishing  22r>  lamp  posts.  J.  W.  Ross,  Geo.  Tniesd<»ll  and  C.  V. 
Powell  are  the  commissioners. 

VALP.XRAISO.  INI).  The  City  Council  Is  considering  the  estab- 
llnhment  of  an  electric  light  plant,  the  |)resont  plant  l)elng  insultl- 
clent  In  size  to  Iw  an  lncan<lescent  system,  and  it  Is  also  con- 
sidering more  street  lights  and  telephones. 

EVANSTON.  ILL.— Tip-  Council  commltt. i  lighting  recom- 
mended that  the  Evanston  Electric  Illuminating  Company  put  In 
a  r>0-llKht  nuu'hine  In  the  city's  plant  at  South  Evanston,  and  that 
new  lights  he  put  at  various  parts  of  the  cl.y. 

ERIE,  PA.— The  Common  Cotmcil  has  llnAUy  passed  the  ordi- 
nance granting  permission  to  tin-  Merchants  and  Manufacturers' 
Electric  Light  Compan.s  to  string  wires  and  erect  poles  in  t-ertaln 
strei'ls  for  the  purpose  iT  sti|>plylng  light   and  power. 

SAVANNAH,  (;A.— The  Co\inill  has  decided  that  it  is  inad- 
visable that  Savannah  should  purchase  an«l  operate  a  municipal 
electrii-  light  plant  at  present,  and  a  contract  has  been  awardeil 
to  the  Hrush  Kbcirlc  Light  Company  for  three  years. 

ST.  LOUIS.  MO.— The  Subway  Commission  has  n^quested  City 
Electrician  Andrew  J.  v)'Rellly  to  makr  plans  and  speclflcations 
for  a  conduit  system  to  extend  from  Cass  avenue  to  ("hoteau  ave- 
nue and  from  20th  street  to  the  river,  to  include  n  ntimber  of  ducts. 

WASH1.N(;T(>N,  n.  C.  Senator  McPhersnn  and  Mr.  Cadmus 
havi'  Iniroiluced  bills  Incoi  porating  a  company  of  New  York  and 
New  Jersey  capitalists,  who  propone  to  supply  electric  light 
for  the  streets  of  Washington.  In  comp<  titlon  with  the  Washing- 
ton Oas  Light  Comiian> . 

SAVANNAH.  (lA.  -Plans  are  ready  for  a  complete  new  station 
to  be  built  by  the  Rr\ish  company.  lUilldIng  will  commence  nt 
once,  and  the  plant  will  be  completed  and  ready  by  Oct.  1.  1R94. 
The  company  has  all  It  needs  In  electric  machinery,  but  will  in- 
stall new  boilers  and  rondenslng  engines. 


The  Electric  Railway. 

DAYTON.   OHIO-The   City    Street   Railway    will   erect   a   brick 
power  house  on  Emily  street. 

AUSTIN.  TEX.— K.  J.   Burns,  of  Dallas.  Tex.,   haa   bought   the 


Austin  dummy  line,  and  the  motive  power  will  be  changed  to 
electricity. 

W.WERLY.  PA— Bids  for  the  buildings  and  power  house  of  the 
Waverly,  Sayre  and  Athens  Street  Railway  have  all  been  rejected, 
and  the  Work  will  be  done  by  the  lay. 

CHICOPEE,  MASS.— The  Chicopee  aldermen  have  given  a  hear- 
ing to  the  petitioners  of  the  Wymanlea  Electric  Railway  Company, 
and  voted  to  lay  the  matter  on  the  table. 

ASBURY  PARK,  N.  J.— It  Is  proposed  by  the  Seashore  Traction 
Company  to  build  an  electric  railway  from  Asbury  Park  to  Pleas- 
ure Bay,  to  connect  with  steamers  to  New  York. 

DARTMOUTH,  MASS.— The  contract  for  building  the  Dart- 
mouth and  Westport  Electric  Railway  has  been  awarded  to  Arthur 
Hodges,  of  Boston;  the  road  is  to  be  ready  June  20. 

ALBION,  N.  Y.— Over  $50,000  of  the  $60,000  required  has  been 
subscribed  towards  the  road  which  Emmons,  Dwyer  &  Co..  of  Syra- 
cuse, ijropose  to  build  from  Batavia  to  Oak  Orchard. 

LOCK  PORT,  N.  Y.— W.  C.  Reed,  of  the  Lock  City  Electric  Rail- 
road construction  force,  states  that  the  work  fif  getting  options  ff>r 
the  Williamsville-Lockport  railway   is  almost  completed. 

NORWALK,  OHIO.— The  Sandusky.  Milan  and  Norwalk  Electric 
Railway  Company  will  sell  the  remainder  of  the  116,500  in  bonds  to 
extend  the  line  in  Norwalk  to  the  city  limits,  work  to  begin  at 
once. 

LOCK  HAVEN,    PA.— The    proposed    electric    railway    Is    now    a 
certainty,  the  sum  of  $10,000  having  been  sub.scribed.      The  foljow- 
ing  are  the  committtee  to  organize  a  company:   W.  H.  Mayer.  L.  M 
Patterson  and  T.  H.  Harmon. 

ALLENTOWN,  PA.— The  Eastern  Transit  Company  has  decided 
to  extend  its  lines  to  Chain  Dam.  and  the  contract  has  been  award- 
ed to  the  Lehigh  Valley  Construction  Company,  of  which  H.  O. 
Duerr  Is  manager,  at  BethUhem,  Pa. 

PITTSBURGH,  PA.— Longfellow,  Alden  &  Harlow,  of  6  Beacon 
street,  Boston,  Mass.,  have  made  plans  for  the  proposed  power 
hou.se,  to  be  known  as  the  Vandegrlft  Power  Building,  to  be  lo- 
cated at  Penn  avenue  and  Third  street. 

JACKSONVILLE,  FLA.-The  Jacksonville  *^trcet  Railway  Com- 
pany has  advertised  for  bids  for  furnishing  electric  power  for  the 
lines  of  the  company,  and  they  are  now  being  received.  J.  E. 
Hartrldge  Is  general  council  to  the  company. 

BALTIMORE,  MD.-The  Piedmont  Constructicm  Company.  In 
which  many  prominent  Baltimore  capitalists  are  Interested,  has  se- 
cured a  desirable  sit*"  for  the  power  house  for  the  electric  railway 
at  Charlottesville,   the  construction  of  which  will  soon  begin. 

ITHACA.  N.  Y.— The  Cayuga  Lake  Electric  Railway  Companj, 
capital  stock  $2.'»,000.  has  been  chartered  at  Albany  to  build  a  road 
from  Percyfield.  on  the  lake  road,  Ithaca,  to  the  southeast  corner 
of  Cayuga  Lake.  Alfred  Hand,  Horace  E.  Hand  and  E.  L.  Fuller, 
of  Scranton,   Pa.,   are  Interested. 

BALTIMORE.  MD.— The  Legislature  has  passed  the  bill  incor- 
porating th<'  Columbia  an<l  Maryland  Railroad  Company  to  bull! 
an  electric  or  other  railway  from  Baltimore  to  Washington  and 
other  points.  Stephen  Gambrlll,  brother-in-law  of  Senator  (';or- 
man.  Is  one  of  the  incorporators. 

SOI'THINGTON.  CONN —Engineer  T.  H.  McKenzie,  of  South- 
ington.  has  been  engaged  by  the  Bristol-Plalnvllle  Tramway  Com- 
pany to  make  a  surv*^-  of  the  proposed  line  from  Bristol  to  Plaln- 
ville,  thence  to  Compounce  Lake.  Residents  of  Southlngton  are 
urging  that  the  road  be  extended  to  their  town. 

HOOSK^K  FALLS.  N.  Y.— The  Hoosick  Railway  Company  has 
made  an  application  to  the  Highway  Commission  for  permission  to 
build  and  operate  an  electric  railway  on  the  highway  leading 
from  Hoosick  Falls  to  anil  through  North  Hoosick  and  Wallcomsac. 
The  petition  will  be  heard  at  public  meeting  .\prll  6. 

SAVANNAH.  QA.— The  reported  consolidation  of  the  electric 
street  railways  has  not  taken  place,  and  It  is  not  prolvible  it  will 
be  done  for  the  presi-nt.  The  terms  offered  by  Mr.  J.  S.  Collins, 
president  of  the  Electric  Railway  of  Savannah,  were  not  satisfac- 
tory to  Mr.  I'arsons.  of  the  Savannali  Street  Itailway. 

B(JSTON.  MASS.— The  Magnetic  Electric  Railway  Company,  of 
Boston,  is  h'^lding  meetings  in  Portland,  Mc,  with  the  object  of 
perfecting  arrangements  to  build  and  operate  a  new  system  of 
electric  railway,  Invented  by  Edward  H.  Brown,  of  Salem,  Mass. 
L.  O.  Burnham.  H.  W.  Pea  body  and  C.  E.  Hubbard,  all  of  Boston. 
Mass.,    are    Interested. 

CHESTER,  PA.— Colonel  Samuel  A.  Dyer,  president  of  the  Union 
Railway  Company,  of  Chester,  has  bought  a  controlling  Interest 
In  the  stock  of  the  Chester,  Union.  Chester  and  Media,  and  the 
Chester.  Darl^y  and  Philadelphia  railways,  and  he  will  form  them 
into  one  company,  to  be  known  as  the  Chester  Traction  Company, 
and  make  Important  Improvements  and  extensions. 

AN  IMPORTANT  SUIT— The  case  of  the  Adams  Electric  Com- 
pany vs.  the  LIndell  Railway  Company  will  be  heard  before  Judge 
Hallett.  In  St.  Louis,  on  April  20.  This  Is  the  well  known  case  In- 
volving the  alleged  infringement  of  the  method  of  centring  an  elec- 
tric motor  over  an  axle.  Dr.  Wellington  Adams  claims  to  be  the  In- 
ventor of  this  "method,"  and  Colonel  Hill,  Ex-Govcrnor  D.  R 
Francis,  Congressman  Seth  W.  Cobb,  Major  C.  C.  Rainwater,  Jud^e 
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Given  Campbell  and  Prof.  Francis  E.  Nipher  and  other  prominent 
citizens  of  St.  Louis  are  intere.sted.  The  winning  of  the  suit  by 
the  Adams  company  would  involve  the  question  of  a  royalty 
to  be  paid  by  all  electric  railway  companies. 


Personal  Notes. 


MR.  JAMES  H.  RHOTEHAMEL  was  married  on  Tuesday, 
March  28,  at  Chicago,  to  Miss  Nancy  Rex.  Mr.  Rhotehamel  is 
president  of  the  Columbia  Incandescent  Lamp  Company,  of  St. 
Louis,  and  is  widely  known  and  very  popular  in  the  electrical 
field.  We  feel  sure  that  their  many  friends  will  join  us  in  extend- 
ing best  wishes  to  the  happy  couple. 


Miscellaneous  Notes. 


AN  ELECTRICAL  GOAT.— Mr.  G.  Wilfred  Pearce  contributes 
an  amusing  account  to  a  New  Jersey  newspaper  of  a  goat  named 
Home  Rule,  attached  to  the  Edison  laboratory  and  lamp  works, 
which  in  return  for  its  food  from  the  hay  and  excelsior  packing 
bins  renders  faithful  and  prompt  service  in  butting  over  book 
agents,  lightning  rod  men  and  English  tourists,  who  visit  the  fac- 
tory for  the  purpose  of  taking  up  the  time  of  Wizard  Edison. 
Home  Rule  has,  like  a  well  conducted  policeman,  a  beat,  which 
he  patrols  with  unfailing  regularity.  It  commences  early  in  the 
morning  at  the  lamp  works,  and  extends  to  the  Pennsylvania 
depot,  where  he  welcomes  the  New  Brunswick  contingent;  after 
that  he  keeps  on  to  the  Delaware  depot  to  welcome  Edison  and 
others,  and  woe  betide  the  great  inventor  if  he  has  failed  to  put 
a  store  of  peanuts  in  his  hat  for  Home  Rule.  That  happened  not 
long  ago,  but  Home  Rule  "got  square"  by  chewing  up  the  Wizard's 
new  Dunlap  silk  hat  and  book  of  tickets  on  the  railroad.  This 
remarkable  goat,  we  are  informed,  cares  not  a  whit  for  poisons 
or  the  powerful  currents  of  electricity.  It  is  an  unusual  day 
when  he  does  not  drink  a  gallon  of  battery  solution,  or  chew  up  a 
yard  of  live  electric  wire  in  the  lamp  factory. 

THE  LAW  BATTERY  COMPANY,  85  John  street.  New  York, 
is  presenting  to  its  fi'iends  and  patrons  a  novelty  in  the  form  of  a 
glass  pen  to  be  used  as  a  steel  pen. 

THE  HORN,  BRANNEN  &  FORSYTH  MANUFACTURING 
COMPANY,  Philadelphia,  received  the  contract  for  supplying  com- 
bination gas  and  electric  fiintures  for  the  new  Federal  building 
at  Troy. 

CHARLES  PLUMB,  89  Erie  street,  Buffalo,  has  invented  and 
constructed  an  accumulating  influence  machine  for  medical  pur- 
poses, particularly  for  the  treatment  of  rheumatism  and  nervous 
affections. 

THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio,  reports  that  it 
is  receiving  satisfactory  results  from  its  new  catalogue,  and  that 
the  general  favor  with  which  its  manufactures  are  received  are  most 
gratifying. 

THE  CHICAGO  INSULATED  WIRE  COMPANY,  207  South 
Canal  street,  Chicago,  111.,  is  finding  a  strong  demand  for  insu- 
lated wire,  which  it  manufactures  in  all  varieties,  as  well  as  its 
special    lamp    coil. 

THE  ROWELL  &  CHASE  COMPANY,  1217  Union  avenue,  Kan- 
sas City,  Mo.,  has  opened  a  branch  office  of  the  Sioux  City  Engine 
and  Iron  Works,  and  will  handle  a  full  line  of  the  goods  in  addi- 
tion to  that  of  many  other  houses. 

THE  SHERBORNE  ELECTRIC  INSTALLATION,  Sherborne, 
Dorset,  England,  sends  us  cii'culars  descriptive  of  the  Sherborne 
combination  gas  engines  and  dynamos,  and  of  omnibus  and  bi- 
cycle storage  batteries  and  electric  lamps. 

W.  H.  STANLEY  has  leased  the  premises  of  806  Walnut  street, 
Philadelphia,  lately  occupied  by  O.  D.  Pierce  &  Co.,  where  he  in- 
tends to  keep  on  hand  a  large  assortment  of  electrical  supplies 
and  also  carry  on  the  electrical  construction  business. 

THE  STROWGER  AUTOMATIC  TELEPHONE  EXCHANGE, 
of  Chicago,  has  ordered  100  No.  1  standard  magneto  telephones  from 
the  Western  Telephone  Construction  Company,  of  Chicago,  to  re- 
place the  battery  telephones  of  the  exchange  at  La  Porte,  Ind. 

THE  SHORT  ELECTRIC  RAILWAY  COMPANY  held  its  an- 
nual meeting  on  March  27.  The  old  board  of  directors  was  re- 
elected, and  the  following  officers  chosen:  Presidentr  B.  F.  Miles; 
secretary  and  treasurer,  Bethune  DufReld,  Detroit,  Mich.;  general 
manager,  S.  M.  Hamill. 

THE  BEACON  VACUUM  PUMP  AND  ELECTRICAL  COM- 
PANY, Boston,  has  made  a  reduction  in  the  price  of  the 
"New  Beacon"  lamp.  The  great  advances  made  in  the  improved 
lamp  have  resulted  in  such  a  greatly  increased  output  that  it  has 
been  possible  to  make  the  reduction  referred  to. 


THE  "I.  X.  L."  TEMPERED  COPPER  COMPANY,  Buffalo,  N. 
Y.,  has  removed  its  office  and  works  from  226  Ohio  street  to  1-32 
Niagara  street.  The  material  sold  by  this  company  is  guaranteed 
pure  unalloyed  copper,  and  has  been  tested  and  tried  by  many  - 
of  the  largest  electrical  houses  in  the  country,  from  whom  some 
very  flattering  testimonials  have  been  received. 

THE  WESTINGHOUSE  ELECTRIC  AND  MANUFACTURING 
COMPANY  has  issued  another  of  the  handsome  technical  mono- 
graphs for  which  it  is  noted,  the  present  one  being  devoted  to  the 
Wurts  non-arcing  railway  lightning  arrester.  The  descriptions  are 
largely  written  from  a  technical  rather  than  a  commercial  stand- 
point, and  illustrated  with  a  number  of  good  engravings. 

THE  HYDRAULIC  MACHINERY  WORKS,  204  E.  43d  street, 
New  York,  has  had  printed  on  cardboard,  to  be  hung  up  in  the 
v.orkshops,  "Points  well  worth  remembering,"  in  regard  to  hy- 
draulic jacks,  directions  under  18  heads  being  given  for  their  use 
and  repair.  The  same  company  has  also  issued  two  catalogues, 
one  being  devoted  to  hydraulic  jacks  and  the  other  to  punches  and 
shears. 

THE  NATIONAL  TELEPHONE  MANUFACTURING  COM- 
PANY, 620  Atlantic  avenue,  Boston,  Mass.,  has  just  produced  a 
new  magneto  telephone,  v/hich,  it  is  predicted,  will  prove  very 
popular.  It  will  be  remembered  that  this  company  produced  a 
very  fine  mechanical  telephone,  and  the  success  of  that  instrumeftt 
augurs  well  for  the  one  which  it  has  just  brought  out. 

THE  BISHOP  GUTTA-PERCHA  COMPANY  has  issued  a  42- 
page  pamphlet  entitled  "Tables,  Rules  and  Information  for  Archi- 
tects and  Electrical  En;^ineers,"  which  contains  wiring  tables  for 
50  and  100-volt  lamps,  full  data  in  regard  to  the  celebrated  Bishop 
white  core  wires,  a  copper  wire  table  and  the  New  York  Board  of 
Fire  UnderM'riters'  rules  for  safe  wiring,  to  which  a  useful  index 
has  been  added. 

THE  HART  &  HEGEMAN  MANUFACTURING  COMPANY', 
of  Hartford,  Conn.,  is  now  comfortably  located  in  its  new- 
home  at  26  High  street,  that  city,  where  it  posseses  abundant  fa- 
cilities for  the  manufacture  of  its  well  known  electrical  specialties 
and  the  transaction  generally  of  its  rapidly  increasing  business. 
Manager  Pease  has  a  thoroughly  satisfied  look  for  everybody  and 
everything  in  his  new  abode. 

THE  BUCKEYE  ELECTRIC  COMPANY,  Cleveland,  Ohio,  has 
issued  two  circulars  describing  its  new  special  lamp  and  new  rail- 
way lamp.  The  former  is  but  4%  inches  long,  the  standard  type 
being  BYz  inches,  and  its  neat  and  compact  shape  makes  it  par- 
ticularly convenient  for  steamer  and  household  lighting.  The  rail- 
way lamp  has  an  anchored  filament,  and  is  uniform  in  current,  as 
well  as  voltage,  burns  brilliantly  and  gives  long  life. 

THE  STIRLING  COMPANY,  manufacturers  of  the  Stirling 
water  tube  safety  boiler,  sends  us  a  copy  of  a  recent  report  of  a 
test  by  Prof.  Geo.  H.  Barrus  on  a  Stirling  boiler  at  the  power 
house  of  the  Portland  (Me.)  Railroad  Company.  Mr.  Barrus 
ports  that  "the  best  results  obtained,  namely,  an  evaporation  of 
12.06  pounds  of  water  from  and  at  212  degrees  per  pound  of  com- 
bustible, might  have  been  still  further  improved  by  a  further  ad- 
justment of  the  draught  openings." 

QUEEN  &  CO.'S  portable  photometer  is  meeting  with  a  very 
considerable  sale  among  the  cities  where  the  arc  lighting  com- 
panies are  not  giving  satisfactory  service.  Scarcely  a  week  passes 
without  inquiry  from  city  and  town  officials  dissatisfied  with  the 
quality  of  lighting  afforded  tiiem.  Then  the  city  electrician  in- 
vestigates the  instrument,  and  finding  how  comparatively  simple 
is  its  operation  and  how  portable  it  is,  and  that  it  is  the  only  porta- 
ble photometer  in  America,  naturally  recommends  its  purchase  by 
the    municipal    government. 

THE  STANDARD  UNDERGROUND  CABLE  COMPANY,  of  • 
Pittsburgh,  reports  an  order  this  week  from  the  Philadelphia  Trac- 
tion Company  amounting  to  about  $300,000,  which,  in  connection 
with  the  order  obtained  last  June  from  the  same  company,  amount- 
ing to  $250,000,  represents  over  half  a  million  of  business  from  this 
company  alone— a  strong  indors'^ment  of  the  wire  manufactures 
of  the  Standard  Underground  Cable  Company,  and  reflecting  credit 
upon  Vice  President  Marsh  and  Eastern  Manager  G.  L.  Wiley,  the 
popular  officials  of  the  company. 

THE  ELECTRIC  APPLIANCE  COMPANY'  is  beginning  the 
usual  spring  campaign  on  the  swinging  ball  lightning  ar- 
rester, and  is  meeting  with  its  usual  success.  The  swing- 
ing ball  lightning  arrester  is  particularly  adapted  for  a 
line  arrester,  and  is  almost  exclusively  used  in  this  way.  The 
manufacturers  promise  something  new  this  season  in  a  station 
arrester  built  on  an  equally  effective  principle,  and  claim  that  an 
equipment  combining  the  swinging  ball  lightning  arresier  on  the 
line  and  its  station  arrester  at  the  station  will  afford  unfailing 
protection. 

THE  BRUSH  ELECTRIC  COMPANY  held  its  annual  meeting 
on  March  26,  at  the  office,  on  Belden  street,  Cleveland, 
The  officers'  reports  indicated  a  prosperous  business,  despite  the 
financial  conditions  that  have  existed.  The  organization  for  the 
ensuing  year  is  unchanged,  with  one  exception— the  election  of  Mr. 
S  M  Hamill  as  second  vice  president.  He  will  also  retain  the 
managership  of  the  works.      The  other  officers  elected  are:      Pres- 
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Ident,  W.  H.  Lawrence;  firBt  vice  president.  C.  A.  Coffin;  ireasurer, 
li.  V.  MIleH;  general  counBel,  W.  B.  Bolton;  secretary.  A.  H.  "'^"Sn- 
aHHlHtarit  K'rneral  manag'rr,  L.  H.  Kogerti;  Buperintendent.  C.  ^. 
Phipp«;  aHHlHtant  BUijerlntendent,  C.   N.   Black. 

Mli.  K.  J.  SPKNCP:R  hai*  severed  hl«  connection  with  the  Gen- 
eral Kleclric  Company,  and  has  opene<l  an  office  at  Room  513. 
Security  IJulMliiK.  St.  L<^uIh,  Mo.,  an  a  consulting  and  contracting 
electrical  engln.-.-r.  Mr.  Sp^-ncer,  by  his  experience  of  nearly  nine 
years  In  the  corps  of  engineers  In  the  United  States  army,  »jy  three 
years'  special  work  In  the  factories  of  the  Thomson-Houston  Com- 
pany, at  Lynn.  Mass.,  and  recently  for  more  than  a  year  in 
charge  of  thf  Installation.  malnt.-nan<f  and  removal  of  the  e.v- 
hlblt  and  mat.-rlals  of  the  Ofn«-ral  KWctrIc  Company  at  the  World's 
Fair,  is  well  prepared  for  the  line  of  work  he  has  chosen,  and 
no  doubt  will  meet  with  the  success  his  ability  and  experience 
m'-rlts. 

.MKSHKK.  VALLKK  BROS.  &  CO.,  now  at  17  North  Sixth  street, 
Philadelphia,  will  remove  to  617-619  Arch  street  about  April  15. 
They  will  have  In  their  new  quarters  two  large  ttoors.  each  being 
M  by  160  fe.-t,  whifh  will  give  them  Increased  facilities  to  handle 
their  large  and  rapidly  growing  business.  It  is  their  Intention  to 
carry  a  full  line  of  electric  railway,  telephone  and  telegraph  sup- 
plies, as  well  as  their  well  known  line  of  electric  light  supplle.K. 
which  will  also  be  largely  Increased.  The  business  of  this  firm  has 
grown  to  such  large  pr<.p<irtlon8  In  the  past  two  years  as  to  render 
Iheir  pn-serit  establishment  totally  Inadequate  to  handle  their 
business  with  proper  convenience,  and  they  were  consequently 
forced  to  seek  larger  quarters.  They  have  arranged  to  Issue  a 
catalogue  of  the  various  supplies  they  are  selling,  which  will  be 
mailed  to  their  customers  as  soon  as  completed. 

JOHN  WOOD,  JR..  of  the  Schuylkill  Foundry  and  Machine 
Works,  Conshohocken.  Pa.,  is  sending  out  a  catalogue  containing 
Interesting  Information  concerning  Wood's  patent  water  tube 
steam  generator,  which  also  describes  the  many  advantages  of  the 
system.  There  are  many  thousands  of  horse  power  of  these  boil- 
ers In  use.  and  the  partial  list  of  some  who  have  adopted  them 
shows  that  they  have  been  subjected  to  years  of  test  in  nearly 
ever>'  service  connected  with  maniifactures  and  electric  plants, 
and  the  many  duplicate  orders  are  evidence  of  the  results  ob- 
tained. The  advantages  claimed  for  these  hollers  are:  The  large 
amount  of  efficient  heating  surface  and  the  small  space  occupied 
for  the  power  required;  their  rapid  and  economical  steam  gener- 
ating powers  and  easy  accessibility  for  cleaning  to  all  parts, 
••xternally  ami  Internally;  their  great  strength  and  durability  and 
freedom  fr<>m  illsastrous  explosions,  and  from  cast  Iron  he.iders, 
nmnlfoM  and  numerous  Joints;  they  have  more  water  and  steam 
space   than   possessed   by  any  other  boiler,   and  a   perfect  circula- 


tion of  water,  producing  remarkably  dry  steam.  -Vs  the  water 
tube  type  of  boiler  has  become  almost  universally  adopted  through- 
out all  parts  of  the  world,  it  has  caused  many  different  makes 
to  be  introduced  on  the  market,  many  of  which  have  serious  ob- 
jectionable features,  such  as  numerous  headers,  and  so  much 
cast  in.n  in  their  construction.  The  Woods  boiler  obviates  these 
objections,  and  being  constructed  on  simple  and  scientific  princi- 
ples, and  made  throughout  of  the  best  open  hearth  wrought  steel. 
It  requires  little  or  no  repairs,  and  effects  the  highest  economy  in 
the  use  of  fuel. 
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BATTKRY  CUT-OUT  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Suj.i)ly  Company,  of  105  South  Warren  street.  Syracuse.  N.  Y. 
OPEN  AND  CLOSED  CIRCUIT  CELLS.— The  Hayden  car- 
bon Porous  cup  No.  1  cell;  the  Hayden  carbon  porous  cup  No.  2 
cell;  a  Leclanche  clay  porous  cup  cell;  a  standard  Fuller 
cell;  a  No.  2  Fuller  cell;  a  single  cylinder  carbon  cell;  a  double 
cyllnder  carbon  cell.  All  reliable  and  eflicient  and  at  prices  lower 
than  ever.  THE  HAYDEN-BOOKER  MFG.  CO..  2140  DcKalb  St.. 
St.  Louis,  M<j. 

THREE  BEAUTIFUL  ETCHINGS.— The  latest  additions  to  the 
famous  "Four-Track  Series"  etchings,  issued  by  the  passenger  de- 
partment of  the  New  York  Central,  consist  of  three  beautiful  and 
highly    Interesting    views,    entitled    respectively: 

No.  6.— "The  Empire  State  Express"— Fastest  Train  in  the 
World— from  a  photo  by  Yates,  of  Syracu.se,  taken  while  the  train 
was  running  over  60  ml!'*s  an  hour. 

No.  7.— "Horseshoe  Fall,  Niagara,"  from  a  photo  by  Jackson, 
of  Denver.  Probably  the  grandest  and  most  realistic  picture  ever 
made. 

No.  8. — "Gorge  of  the  Niagara  River,"  from  a  photo  by  Jack- 
son, of  Denver.  A  beautiful  view  of  one  of  the  most  wonderful 
features    of    Niagara. 

The  titles  of  the  other  five  etchings  comprising  the  series  are: 
"Washington  Bridge."  "Rock  of  Ages.  Niagara  Falls."  "Old  Spring 
at  West  Point,"  "999  and  the  DeWltt  Clinton'  and  "Rounding  the 
Nose.    Mohawk    Valley." 

These  etchings  are  all  printed  on  fine  plate  paper.  24  by  32 
Inches,  suitable  for  framing.  A  copy  of  any  one  of  them  will  be 
mailed  In  a  stiff  tube,  secure  from  Injury,  to  any  address,  for  75 
cents,  by  George  H.  Daniels,  general  passenger  agent,  Cr-nnd  Cen- 
tral Station,  New  York. 


Illustrated    Record   of    Electrical    Patents. 


V.  S.   I'ATENTS  1SS1;E1>  MARCH  2*<,  IN94. 

(In  charge  of  W.  A.  Uosenbaum,  177  Times  Building.  New   York.) 

ol6,B4l.       POLICE  HKLNAL.   .M     .1     Burns.   Lowell.   Mass.       Applica- 
tion, (llrd  Oct.  1:6.   iwri.      TlilM  cniprlseH  transmitters  adapted   to 
Hen<l  signals,  a  central  slullon  and  apparat\is  for  distinguishing 
and    recording   the   calls,    two   circuits.    Including   several    trans- 
inltters  and  the  central  station,  a  staltie,  anu  a  loop  extending 
thereto    from    one    of    the    circuits. 
rd6,t>4:.       .MA(!.M:T<)    TI:L1:1'II<»M:;    H.    a.    chase,    Boston,    Mass. 
Application    lied    Aug.    i:;.    I.MKJ.      The   combination,    with   an    in- 
closlnK  ca«c,  of  a  iMTmanent  magnet,  having  one  end  free  from 
the  case,  and  provhh-d  a'.  Its  opitoslte  end  with  a  pole  piece  rigid- 
ly allai-hed  to  a  permanent   magnet,  and  a  HUi»port  for  the  pole 
pli'ce    attached    to    the    inclosing    cjise. 
rd«.64.1.       MAGNETO    TELEPHONE;    H.    A.    Chase,    Boston.    Mass. 
Application   Hied    Aug.   12,   18»3.      The  comblnatl«»n,    with   an    in- 
closing case,   of  a  U-shaped   magnet   located   within   the  case,   a 
nuiKnetlc  strip  altH«hed  li>  Hie  rear  of  the   magnet,  a  magnetic 
ring  s\ipported   by   tin-  ijise  aixl  to  which  the  strip  is  connected, 
a  cap  or  mo\ithplece  and  an  lnd\i<tlve  diaphragm  In  proximity  to 
the  mouthpiece  and  magnetically  connected  to  the  ring. 
Mfi.fifd.       AUTOMATIC    SPEED    REGULATOR     FOR     ELECTRIC 
MOTORS;    W.    H.xhlwunen.    Brooklyn.    N.    V.     Application    filed 
Nov.  26,  1SS9.      The  comblnalion   with   n  switeh   rod   mounted  on 
a  conducting  plate,  of  underlying  springs  .-lectrlcally  connected 
with   the  plate  on  which  the  r«Ml  moves,  and  having  upturned 
ends,   which  cuKngi'  with  the  bar. 
r.l6.fi.W.     GRAVITY   BATTERY;  L.  F.  \Mry.  Pottershurg.  Ohio.     Ap- 
plication niod   May  2.1.  ISW        An  electrode  formed  by   a  sheet   of 
material  bent  Into  cone  shape  and  having  an  aperture  at  Its  bot- 
tom,  the  electrode  being  adapted  to  serve  as  a  receptacle  for 
an  excitant  and  being  also  adapted  to  be  unfurled  and  flattened 
out  so  as  to  facilitate  the  removal  of  chemical  formations. 
516.666.       lOLECTRK'   R.MLWAY    SYSTEM;    E     Thoms.m.   Swamp- 
scott.  Mass.       Application  tiled  May  2'X  \S9\       The  combination  of 
a   supply   conductor  .»nd   n   section   conductor  connected   thereto 
throiigh  a  resistant,  iuvl  an  electrically  propeded  vehicle  making 
successive    connection    with    the    conductors. 


il6.6s!t.       1NCANDESCF:NT   LAMP;     G.    C.    Swan,    Brockton,    M..> 
Ai.plicalion    tiled    Dec.    30.    1893.      A   lamp    having   the   leadlng-ln 
wires  i)a,sscd  through  a  flat  metallic  disc  lying  at  right  angles  to 
the  lungiludijial  axis  of  the  bulb,  the  v^riphery  of  the  disc  In-lng 
fused  to  the  inner  surface  of  the  bulb,  and  the  periphery  of  the 
stem  being  fused  to  the  edge  of  the  hole  through  the  disc. 
:.16.7(is.      ANNUNCIATOR;  C.   A.   McCordy,   Fulton,   N.   Y.      Appli- 
cation  filed  June  28,   1893.      A   bracket   provided  with  spring  fin- 
gers  pivoted  therein,   hr.ving   th«'lr  outer  ends  held   together  by 
fusible    s<ilder    and    their    Inner   ends    provided    with    nuans    for 
drawing    them    In    contact    with    a    bar    to   complete    the   circuit 
when  th«'  solder  Is  melted. 
516,71.!.       ELECTRIC    DEVICE    FOR    PUMPING    OIL   WELLS;    H. 
F.  Walte.  New  York.  N.  Y.     Application  filed  Sept.  28.  1893.     The 
combination   with   the   i>ipe  of  an  oil   well,  of  a  series  of  electric 
motors  mounted  therein  at  different  distances  from  the  tnjttom. 
each    motor   being   directly    connected    with   a  propeller    In    the 
pipe,  a  source  of  electric  energy,  and  connections  l>etween  tho 
source   and    the    motors. 
ril6.7.'l2.      COMMUTATOR;  E    R.  Francis,    Minneapolis.   Minn        Ap- 
plication   filed    May    1:5.    1S93.      A    commutator    having    alternate 
terminal  plates  constructed  with  Interlocking  segment  stubs  and 
alternate  contact    segments   removably   secured   to  the  segment 
stubs. 
616,740.       ELECTRIU    APPLIANCE    FOR    HORSES:    G.    R.    King. 
Dallas,  Tex.      Application   filed   March   IS,  189.1.       This  comprises 
a   belt  carrying  electric   generating  devices  and  a   yielding  con- 
tact   plate  under   the  l>elt   adapt«Hl   to  be  moved   to  operate  the 
generating    devices. 
615.771.       BURGLAR    At-ARM:  W.    1  in.   Chicago.    Rl       Appli- 

cation filed  June  12.  1^9.1,      The  <  ttlon  of  a  movable  plate 

having  a  rounded  metallic  contact  point  and  a  companion  plate 
provided  with  a  barrel  spring,  and  a  metallic  spring  contact 
held  normally  flush  with  the  surface  of  the  companion  plate 
R16.777.  TELEPHONE  SWITCH;  A  Stromberg  and  A.  Carlson. 
Chicago.  111.  Appli<'ation  filf>d  Sept.  21.  189.1.  The  combination 
with  a  horizontally  shifting  telephone  hook  yieldingly  main- 
tained at  one  end  of  Its  travel,  of  a  bracket,  one  edge  thereof 
occupying  a   position   between   the   members  of   the   hooK,    and 
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Thomson,  Swampscott,  Mass.  Application  filed  June  9,  1891. 
The  combination  in  a  regulating  transformer  of  a  fixed  coil, 
a  partly  counterbalanced  movable  coil,  one  of  the  coils  being 
in  the  main  and  the  other  in  the  work  circuit. 

516,84?.  MEANS  FOR  REGULATING  ALTERNATING  CUR- 
RENTS; E.  Thomson,  Swampscott,  Mass.  Application  filed  July 
1,  1891.  The  combination  of  mutually  inductive  coils,  one  or 
both  being  vertically  movable  and  suspended  so  as  to  be  partly 
counterbalanced  and  subject  to  a  constant  gravitating  force. 

516,848.  ARMATURE  WINDING;  E.  Thomson,  Swampscott, 
Mass.      Application    filed    Nov.    16,    1892.      An    armature    having 


rim,  and  teeth  formed  on  the  thread,  in  combination  with  a 
weighted  circuit  breaker,  dog  and  projection  running  in  the  slot. 

.516,892.-  INCANDESCENT  LAMP;  R.  Langhans,  Berlin,  Germany. 
Application  filed  April  18,  1892.  An  exhausted  lamp  bulb  pro- 
vided with  leading-in  wires  sealed  into  the  same,  consisting  of 
a  core  or  body  of  an  alloy  of  one  or  more  of  the  magnetizable 
metals  with  antimon/,  and  a  coating  of  platinum  enveloping  the 
same 

516,903.  RAILWAY  SIGNALING  AND  SWITCHING  APPARA- 
TUS; J.  D.  Taylor,  Chillicothe,  Ohio.  Application  filed  Dec.  14, 
1892.  The  combination  of  a  motor,  a  pair  of  crank  shafts  con- 
nected therewith  by  gearing,  a  transversely  slotted  and  perfor- 
rted  rod  connecting  one  of  the  cranks  with  the  switch  rail,  and 
a  connecting  rod  connecting  the  other  crank  with  the  bolt  of 
the  rail  lock. 

516.916.  ELECTRIC  MOTOR;  C.  J.  Coleman,  Chicago,  111.  Appli- 
cation filed  Jan.  21,  1893.  A  motor  having  its  field  and  arma- 
ture adapted  to  rotate  in  opposite  directions,  and  gearing  con- 
nections of  a  differential  natu.^e  between  each  of  the  same  and 
the    driven    shaft. 

516.917.  ELECTRIC  MOTOR;  C.  J.  Coleman,  Chicago,  111.  Appli- 
cation filed  Jan.  21,  1893.  A  motor  having  its  field  and  armature 
adapted  to  rotate  in  opposite  directions,  in  combination  with  an 
epicycle  train  of  gears,  forming  a  connection  between  the  field, 
the  armature  and  the  driven  shaft,  and  clutch  mechanisms  for 
independently  holding  the  field  and  armature  from  rotation. 

516,956.  ELECTRIC  ELEVATOR;  R.  Watson,  Washington,  D.  C. 
Application  filed  Nov.  13,  1893.  The  combination  with  a  motor, 
of  an  electrically  controlled  device  for  cutting  in  and  out  re- 
sistance in  the  armature  circuit,  a  circuit  extending  to  the  car 
for  controlling  the  device,  and  a  rheostat  in  the  car  for  varying 
the  resistance  in  the  latter  circuit,  whereby  the  speed  of  the  car 
may    be    regulated 

516,982.  TELEPHONE;  A.  C.  White,  Boston,  Mass.  Application 
filed  Nov.  8,  1893.  The  combination  with  a  diaphragm  having 
one  side  inclosed  or  cut-off  from  communication  with  the  medi- 
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undercut  coil  chambers,  to  which  entrance  is  had  through  nar- 
row openings  in  the  surface  of  the  armature,  and  coils  sur- 
rounding the  projections  between  such  recesses,  each  wound  in 
two  layers,  having  the  ends  of  the  coil  at  the  external  part  of 
the    layers. 

516.849.  ALTERNATING  CURRENT  ELECTRIC  MOTOR;  E. 
Thomson,  Swampscott,  Mass.  Application  filed  June  17,  1893. 
The  method  of  operating  an  induction  motor  for  alternating 
currents,  which  consists  in  partly  closing  the  armature  coils 
as  local  circuits  at  starting,  and  subsequently  v/hoUy  short-cir- 
cuiting the  armature  coils. 

516.850.  ELECTRICAL  IRANSFORMER;  E.  Thomson,  Swamp- 
scott, Mass.  Application  filed  June  28,  1893.  In  a  transformer, 
a  casing  interposed  between  the  core  and  the  coils,  and  filled 
with  insulating  fluid,  the  casing  being  provided  with  an  insu- 
lating joint  and  openings  for  the  leading-in  wires. 

516,853.  COMMUTATOR  CONNECTOR;  O.  N.  Turner,  Lynn, 
Mass.  Application  filed  June  14,  1893.  This  comprises  rectan- 
gular segments,  slits  cut  therein,  fastening  pieces  fitting  the 
slits  and  engaged  thereby,  and  armature  connection  electrically 
and  mechanically  connected  to  the  segments  by  means  of  the 
slits   and   fastening   pieces. 

516,855.  ELECTRICAL  J-IEASURING  INSTRUMENT;  E.  G.  Will- 
young,  Philadelphia,  Pa.  Application  filed  June  23,  1893.  The 
combination  of  permanent  field  magnets,  an  inclosing  case,  a 
pivoted  armature  arranged  to  move  between  the  poles  of  the 
magnets,  terininals  exterior  to  the  case  and  electrically  connected 
with  the  armature  coils,  a  dial  plate,  and  a  pointer  movable  over 
the  dial  plate,  and  moved  by  the  armature. 

516,862.  SWITCHBOARD;  E.  F.  Frost,  Washington,  D.  C.  Ap- 
plication filed  May  31,  1893.  A  switchboard  composed  of  a 
plurality  of  hinged  leaves. 

516,876.  CONDUIT  FOR  IGLECTRIC  RAILWAYS;  H.  A.  F.  Peter- 
sen, Milwaukee,  Wis.  Application  filed  March  10,  1893.  This 
comprises  a  conduit  divided  into  two  passages,  one  arranged  to 
contain  the  conductors,  and  the  other  having  the  slot  in 
its  upper  wall  arranged  out  of  line  with  the  passage  containing 
the  conductors,  and  a  suitable  cover  arranged  to  normally  close 
the  pasage  in  which  the  conductors  are  located. 

516.878.  ELECTRIC  CIGAR  LIGHTER;  J.  Sachs,  New  York,  N. 
Y.  Application  filed  Feb.  2,  1893.  The  combination  of  a  handle, 
passages,  plugs  normally  disconnected  therefrom,  conductin^j 
mains  in  the  passages  for  connecting  the  plugs,  and  an  exposed 
heating  conductor  connected  to  the  plugs. 

516.879.  FIRE  TELEGRAPHY;  S.  J.  Sanford,  Barrie,  Canada. 
Application  filed  Feb.  2,  1891.  This  comprises  a  street  alarm 
box  having  a  number  wheel  with  a  spiral  thread  formed  on  the 
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um  to  which  the  other  side  is  exposed,  of  a  pressure  equalizing 
or  compensating  device. 
il7,009.  EXTENSION  ELECTRIC  CHANDELIER;  X.  McLean, 
Ansonia,  Conn.  Application  filed  Aug.  7,  1893.  This  consists 
of  an  outer  tube  and  an  inner  tube,  rods  rigidly  fixed  in  one  of 
the  tubes,  and  tubes  rigidly  fixed  in  the  other  tube,  the  rods  and 
tubes  having  electrical  connections  at  their  outer  ends  and  the 
inner  and  outer  tubes  being  adapted  to  slide  upon  each  other  in 
raising  and  lowering  a  chandelier. 
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contact  points  controlled  by  the  telephone  hook. 

516,784.  ELECTRIC  MOTOR;  P.  Wue«t,  Jr.,  Philadelphia,  Pa.  Ap- 
plication filed  May  16,  lf>'J2.  The  combination  of  the  pole  pieces, 
the  armature,  brunhea,  Htuds  projecting  from  the  p^^le  pieces 
for  the  brushes,  a  non-conducting  .sleeve  between  the  brush 
holderH  and  the  Htud»,  and  non-conducllng  Kleeves  between  the 
bruHh  holder  and  the  Meld  magnets. 

516,792.  DYNAMO  ELECTRIC  MACHINE  AND  MOTOR;  N.  C. 
Ha«Hett,  Lynn,  Mass.  Application  filed  Aug.  31,  1893.  A  dy- 
namo having  a  field  n.agnet  frame  composed  of  two  substan- 
tially triangular  parts,  meeting  along  their  longer  side.s  and 
hinged  together  at  one  end. 

516,794.  ARMATURE  FOR  DYNAMO-ELECTRIC  MACHINES; 
L.  Bell,  Boston,  Mass.  Ai>plication  filed  March  17,  1893.  An 
armature  provided  with  laminated  teeth,  the  laminae  arranged 
In  groupH,  separated  l»y  v»-nillaling  spaces. 

[.16,795.  ARMATURE  KoR  I.VDUCTION  MOTORS;  L.  Bell.  Bos- 
ton, Mass.  Application  filed  April  3,  1X93.  This  comprises  a 
core,  copper  bars  extending  longitudinally  along  the  surface 
thereof,  and  a  metal  disc  of  relatively  high  resistance,  to  which 
the  bars  are  connected. 

516.796.  Ri:(;ULATIO.\  OK  MULTIPHASE  SYSTP^MS;  L.  Bell, 
Boston.  Mass.  Application  filed  June  15,  1893.  The  method  of 
preserving  the  relative  position  of  the  phase  in  a  multiphase 
system,  the  lines  of  which  vary  In  resistance  or  self-induction, 
which  consists  in  artKiclally  raising  the  resistance  of  the  lower 
reslstarjce  lines  tf»  that  of  the  higher  resistance  lines. 

516.797.  COIL  EOR  DY.NAMO-ELECTRIC  MACHINES;  L.  Bell, 
B<j8ton.  Mass.  Application  filed  Nov.  13,  1893.  The  combina- 
tion with  an  inductive  core  having  undercut  coil  chambers,  of  a 
separately  constructed  c(dl,  consisting  of  a  number  of  turns  of 
wire,  HO  wound  that  the  cross  section  of  the  coll  when  com- 
pleted Is  substantially  the  same  as  that  of  the  coil  chambers,  but 
larger  than  the  contracted  openings  thereof. 

616.800.  LNCANDESCENT  LAMP  AND  METHOD  OF  MANU- 
FACTURI.NO  THE  SA.ME;  H.  D.  Burnett,  Lynn,  and  S.  E.  Do- 
ane,  Swampscott,  Muss.  Application  filed  May  17,  1S93.  The 
nieth(jd  of  making  Incandescent  lamps,  which  consists  in  plac- 
ing the  leadlng-ln  wires  between  the  Inner  a^d  outer  tube,  soften- 
ing and  compressing  the  tubes  so  as  to  seal  In  the  wires,  then 
sealing  the  outer  tube  to  the  neck  of  the  lamp,  exhausting  the 
lamp  by  means  of  the  Inner  tube,  and  finally  sealing  off  the  in- 
ner   tube. 

516.804.  METHOD  OF  TRANSMISSION  OF  ELECTRICITY;  J. 
P.  B.  Fiske,  Lynn.  Mass.  Application  filed  May  3.  1S93.  This 
consists  In  varying  the  strength  of  the  field  of  the  generator 
supplying  current  to  the  motor. 

616.805.  TRANSMISSION  OF  ELP:CTRICITY ;  J.  P.  B.  Fl.ske, 
Lynn,  Maxs.  Application  filed  May  J,  1893.  The  combination 
of  a  generator  having  a  field  magnet  whose  .series  coll  Is  divided 
Into  sections,  a  series  wound  motor  taking  current  from  the 
generator,  and  a  switch  adapted  to  short  circuit  or  cut  In  the 
sections  of  the  field  magnet  coll -of  the  generator,  and  thereby 
vary  the  speed  of  the  motor. 

616.806.  OVERHEAD  ELECTRIC  RAILWAY;  J.  W.  Glbboney. 
Lynn,  Mass.  Ai)pllcatlon  filed  Oct.  12.  1893.  In  a  safety  cut- 
out for  electric  railways,  a  trolley  line  divided  into  sections, 
feeders  conveying  cuircnt  to  the  sections,  fuses  between  the 
feeders  and  the  sections,  and  means  adapted  to  short-circuit  the 
sections  upon  the  track  or  ground  return,  and  thereby  rupture 
the    fuses. 

516.H07.  MOTOR  ARMATURE;  J.  C.  Henry.  Westfield.  N.  J. 
Aiipllcatloi)  filed  Aug.  25.  1892.  An  armature  whose  coll  has  a 
loose  but  direct  superficial  contact   with   the  commutator  bars. 

516.808.  OVERHEAD  ELECTRIC  RAILWAY;  J.  C.  Henry.  West- 
field.  N.  J.  Appllratlon  fib-d  Mar'^h  s.  1893.  The  comblnallon 
with  a  |>ole  having  a  vtrlical  rack,  of  a  transverse  guy  wire, 
having  an  eye  or  loop  mgaglng  with  the  rack. 

616.818.  ELECTRIC  MOTOR;  W  H.  Knight.  Lynn,  Mass.  Ap- 
plication filed  Sept.  ir>.  1S9.1.  In  a  series  w..un<l  electric  mcit-.r, 
II  dllTerentliil  shunt  winding  ( onnected  to  Its  armature  terminals 
adtt|ited  |i>  ri'Mponil  to  an  Increased  speed  of  the  armature. 

616.K19  INCANDESt-ENT  LAMP;  E.  R.  Knowbs.  Mld.lletnwn. 
Conn.  Application  filed  Dec.  9,  1892.  The  comblnalbm  with  a 
screw-threaded  socket  provided  nn  uppcmltc  sides  with  parallel 
Inilentatlniis.  In  which  an  In.HulatIng  block  is  adapted  to  slble. 
and  cnlitacl  plates  .Me,Mired  |..  the  opposite  sides  of  the  block, 
each  havbig  a  spring  arm  extending  across  the  Inner  edge  of  the 
block. 

616.820.  SOCKET  FOR  INCANDESCENT  ELECTRIC  LAMPS; 
R.  R.  Knowlci.  Mlddlet«>wn.  Conn.  Application  filed  D<c  9.  is:»j 
In  a  lamp  .«iwH<'h.  a  wesher  of  compri>s.'«ed  fibre  nr  other  Insu- 
lating material,  having  one  or  more  teeth  -'i'  ■•"->  face,  and  four 
ratchet  te<<th  on   the  other  face. 

616.821.  ELECTRIC  SEARCHLIC.HT;  E.  R.  K..mwI,  .«.  Mlddletnwn. 
Conn.  Appllcntloti  filed  Jan  9.  189,1.  A  diverging  lens  for  n 
soarchllpht.  comprl.-'lng  two  frame.i..  each  holding  a  set  of  tlter- 
natlng  |«lano-convcx  and  plan<)-concave  strips  of  ginso 

616.822.  ALTERNATING  ELECTRIC  ARC  LAMP;  E.  R.  Knowles 
Middletown.  Conn  Application  filed  Jan  S.  1S93.  The  combina- 
tion with  a  carbon  holder  having  a  cro.Hj.  \yar.  of  a  feed  rack 
having  a  transverse  foot,  and  a  plate  of  slate  Interivwed  between 
them. 


516.823.  ELECTRICAL  YEASURING  INSTRUMENT;  E.  R. 
Knowles  and  L.  T.  Robinson,  Middletown,  Conn.  Application 
filed  Feb.  25,  1S93.  An  ammeter  comprising  two  or  more  mag- 
netic needles,  one  of  which  is  given  a  lead  over  the  other  or 
others. 

516.824.  ELECTRIC  SIGNAL  LANTERN;  E.  R.  Knowles.  Middle- 
town,  Conn.  Application  filed  April  17,  1893.  This  comprises 
two  cylindrical  lenses,  a  diaphragm  between  them,  two  annular 
heads  having  flanges  and  necks,  lids,  and  clamping  rods  passing 
through    the    heads. 

516.825.  ELECTRIC  ARC  LAMP;  E.  R.  Knowles,  Middletown. 
Conn.,  and  E.  H.  Park,  Milbury,  Mass.  Application  filed  May 
25,  1893.  In  a  horizontal  arc  lamp,  a  carbon  holder  comprising 
a  horizontally  turning  wheel,  a  rocker  hinged  to  the  wheel  on 
a  horizontal  axis,  and  clamping  jaws  carried  by  said  rocker. 

516.826.  ELECTRIC  ARC  LAMP;  E.  R.  Knowles.  Middletown. 
Conn.  Application  filed  July  17,  1893.  In  a  focusing  arc  lamp, 
the  combination  with  the  shunt  circuit,  of  a  pair  of  contact 
points,  one  of  which  .slides  In  a  holder  and  is  provided  with  ad- 
justable stops,  and  a  \  itratlng  arm  playing  between  the  stc»ps. 

:.16,827;  COMMUTATOR  CONNECTION;  C.  A.  Lleb.  New^  York, 
N.  Y.  Application  filed  July  18,  1893.  This  comprises  a  slotted 
segment,  and  a  connector  having  elastic  sides  wedged  into  the 
slot  and  retained  therein  by  their  tendency  to  spread  apart. 

516,829.  COOLING  ELECTRIC  APPARATUS:  W.  S.  Moody,  Lynn, 
Mass.  Application  filed  July  1,  1893.  This  consists  in  supplying 
to  the  apparatus  to  be  cooled  a  flow  of  cooling  fluid  proportioned 
to  the  current  passing  therein. 

516,831.  STARTING  AND  CONTROLLING  DEVICE  FOR  ELEC- 
TRIC MOTORS:  J.  W.  Moore,  Boston.  Mass.  Application  filed 
Nov.  25,  1893.  The  combination  of  an  armature  circuit  divided 
into  two  branches  or  lines,  one  provided  with  a  variable  re- 
sistance and  the  other  with  a  constant  resistance,  a  solenoid, 
a  switching  device  for  opening  and  closing  the  armature  cir- 
cuit, a  contact  arm  connected  with  the  core  of  the  solenoid,  and 
with  starting  mechanism  controlled  by  the  operator,  the  oper- 
ation of  the  solenoid  being  dependent  upon  the  influence  of  the 
counter  electromotive  force  of  the  armature. 

516.834.  SERIES  PARALLEL  CONTROLLER;  E.  D.  Priest. 
Lynn,  Ma.'JS.  ApllOatlon  filed  Dec.  1,  1893.  The  method  of 
changing  three  or  more  motors  from  series  to  parallel  connection, 
which  consists  in  shunting:  one  motor,  disconnecting  it  from 
the  series,  and  connecting  it  in  parallel  with  another,  but  in 
series  with  the  remaining  motors,  and  afterwards  successively 
shunting  the  remain'nfj  motors,  respectively  disconnecting  them 
from  the  series  and  bringing  them  into  parallel  with  those 
already  In  parallel. 

516.835.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION:  E.  W.  Rice. 
Jr.,  Swampscott,  Ma.-^.s.  .Application  filed  March  6,  1893.  This 
comprises  compound  wound  dynamos  connected  in  multiple 
through  bus  bars  to  groups  of  feeders  supplying  the  principal 
current,  in  combination  with  other  over-compounded  current 
sources  of  higher  poiertial  supplying  the  distant  portions  of 
the  circuit  through  Invlependent  groups  of  feeders. 

E16.836.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  E.  W. 
Rice.  Jr.,  Swampscott.  M;iss.  Application  filed  May  5,  189.1. 
This  comprises  a  source  of  alternating  currents,  lines  leading 
therefrom  to  a  point  of  distribution,  and  means  adapted  to  com- 
mute the  currents  and  deliver  them  to  mains  feeding  trans- 
lating devices  by  the  three-wire  or  series  multiple  system. 

516,8.'?7.  ARMATURE  FOR  DYNAMO-ELECTRIC  MACHINES: 
E.  W.  Rice,  Jr..  Swampscott.  Ma.«s.  Application  filed  Nov.  16. 
1893.  This  comprises  a  core  having  transverse  undercut  notches 
in  the  surface  there<if.  separately  wound  colls  of  such  size  as  to 
be  Inserted  In  tlu-  narrow  openings  of  the  notches  Into  the  un- 
dercut recesses  therein,  and  keys  holding  the  colls  in  the  re- 
cesses. 

516.839.  MEANS  FOR  MEASURING  ELECTRIC  CURRENTS:  L. 
T.  Robinson.  Mlddlet->wn.  Conn.  Applicati<»n  filial  Aug.  24.  1893. 
In  an  electrical  nie!».«uring  instrument,  a  remov.Tlilc  scale  pro- 
vided with  a  resistance. 

516.K40.  ELECTRICALLY  OPERATED  PUMP.  C.  Roblnsim. 
Lynn.  Mass.  Application  filed  Oct.  11.  1893.  A  casing  for  an 
eb^Mrlcally  operated  inimp  mechanism.  f<irmed  with  intirlor 
channels  and  i>rojecting  conse<iuent  pole  pieces,  all  adapte<|  ti 
form  a  magnetic  yoke  for  the  field  magnet  cores. 

516.84,3.  ELECTRICAL  HOISTING  APPARATUS;  H.  C.  Spauld- 
Ing.  no,.«t.in.  Mass.  Application  filed  Feb.  12,  1S90.  The  com- 
bination <<♦■  the  armature  and  Inclosing  winding  drum  forming 
the  field  of  an  electric  hoisting  machine,  with  t:<ariiii:  between 
the  armature  and  drum,  outside  the  latter. 

516.844.  LAMP  SOCKET:  A.  Swan.  Schenectady.  N.  Y.  Appli- 
cation filed  April  .1.  1893.  A  socket  molded  In  a  single  piece 
Inclosing  two  stampings  and  a  screw-thread«  d  brass  i>lece,  one 
of  the  stampings  being  connected  to  the  threaded  piece,  and  the 
other  being  provided  at  Us  Inner  end  with  an  aperture  adapted 
to  permit   the  passage  of  n  screw. 

516.845.  METHOD  nv  C<1NSTRU<'TTNG  COMMin'AT<-»RS  FOR 
DYNAMOS  OR  MOTORS:  E.  Thomson.  Swampscott.  Mass.  Ap- 
plication filed  Jan.  24.  1891.  This  consists  of  cast  metal  sep- 
ment.H.  and  earthenware  insulation  separating  the  segments. 

516.846.  REGULATION     OF     ALTERNATING     CURRENTS;     E. 
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RAPID    TRANSIT. 

While  the  scheme  for  rapid  transit  in  Xew  York  is  yet  in 
the  toils  of  the  politicians,  and  may  finally  be  defeated 
thiough  a  Croker-Platt  deal,  Paris  is  more  fortunate 
and  is  about  to  commence  work  upon  an  ideal  under- 
ground rapid  transit  system.  The  plans,  which  have  been 
approved  by  the  government  and  now  only  require  to  be 
ratified  by  the  Chamber  of  Deputies,  provide  for  a  tubular 
metal  tunnel  six  and  three-quarter  miles  long,  with  a  diame- 
ter of  sixteen  feet.  The  motive  power  is  to  be  electricity.. 
In  addition  to  this  project  is  another  for  a  subterranean 
network  of  electric  roads  like  the  underground  system  of 
London,  which  it  is  proposed  to  complete  before  the  inter- 
national exposition  of  1900.  London  has  already  started 
on  the  construction  of  an  electric  underground  system,  and 
the  scheme  of  still  another  is  far  advanced.  In  view  of  these 
measures  being  thus  taken  in  Europe,  it  would  be  inexcusa- 
ble for  New  York,  the  richest  city  in  the  world,  to  extend 
instead  its  present  abominable  system  of  elevated  railways 
— a  measure  that  would  be  against  the  almost  unanimous 
wishes  of  its  citizens  and  only  in  the  interests  of  the  Man- 
hattan monopoly  and  its  political  hirelings.  That  the  pres- 
ent underground  bill  is  in  danger  is  shown  by  the  action  of 
Senator  Lexow  and  others  in  attempting  to  smuggle  a  bill 
through  the  Legislature  that  would  not  only  indefinitely  ex- 
tend the  elevated  roads  but  efifectually  put  oiT  the  prospects 
of  real  rapid  transit  by  electricity.  As  we  have  remarked 
before,  the  adoption  of  an  electrical  underground  system  in 
New  York  means  a  great  deal  for  the  electrical  industries. 
The  undoubted  superiority  of  electricity  for  the  purposes  of 
rapid  transit  thus  demonstrated,  it  would  not  be  long  before 
other  large  cities  would  adopt  the  same  method;  of  these 
we  need  only  name  Boston.  Philadelphia  and  Chicago, 
whose  needs  are  but  little  less  than  New  York. 


NIKOLA     TESLA. 

In  another  column  we  print  a  review'  and  estimate  of  the 
work  of  Nikola  Tesla  from  the  pen  of  Lieut.  Patten,  whose 
own  work,  to  some  extent  along  similar  lines,  well  qualifies 
him  for  the  undertaking.  While  much  has  been  written  of 
Tesla  and  his  achievements,  it  has  been  almost  invariably 
from  a  popular  standjDoint,  and,  as  far  as  we  know,  this  is  the 
first  attempt  to  give  a  critical  estimate.  The  great  beauty 
of  the  Tesla  experiments,  the  novelty  of  the  subjects  dealt 
with,  the  charming  literary  style  and  picturesque  personality 
of  the  gifted  inventor  himself — all  those  have  distracted  at- 
tention from  the  technical  and  commercial  features  which, 
under  ordinary  circumstances,  are  the  grounds  upon  which 
judgment  is  based.  Perhaps  another  reason  is  that  only  re- 
centlv  has  the  opportunity  been  afforded,  through  an  ex- 
haustive compilation  of  Tesla's  writings,  patents  and  of  other 
material,  to  take  a  comprehensive  view  instead  of  only  the 
partial  one  hitherto  possible.  One  is  naturally  disappointed 
that  nothing  practical  has  as  yet  proceeded  from  the  mair- 
nificent  experimental  investigations  with  which  Tesla  has 
dazzled  the  w^orld.  and,  what  is  still  more  disappointing,  that 
they  hold  out  no  definite  hope  of  the  realization  of  the  great 
promise  thev  were  supposed  to  contain.  On  the  other  hand, 
it  should  be  home  in  mind  that  Tesla  is  not  working  as  a 
commercial  experimenter  with  only  a  view  to  the  speedy 
coining  of  his  results  into  dollars  and  cents.  His  attitude  is 
more  that  of  Faradav,  who  felt  that  the  world  would  obtain 
most  benefit  from  his  genius  if  devoted  to  pure  phvsical  re- 
search, knowing  that  his  discoveries  would  eventually  have  a 
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practical  fruitioiu  The  whole  hope  ui  modem  science  may  be 
said  Uj  lie  111  niulecuiar  pJi)  bics,  and  it  is  tJirougli  work  like 
that  of  ilertz  and  lebla  that  we  will,  if  ever,  penetrate  itb 
mysteries.  While  therefore  tlie  popular  concei^tion  of  Tesla 
as  one  working  like  iidison  to  achieve  only  practical  results 
is  wrong,  the  popular  estimation  in  whicU  he  is  held  Jias 
ncverilicicsb  a  real  justification  in  hia  valuable  labors,  though 
these  may  not  lead  directly  to  the  marvels  expected. 


WHAT    DOES    IT    MEAN? 

W  hen  such  an  eminent  coterie  of  patriots  as  Governor 
Mower,  Thomas  C.  Tlatt,  Superintendent  of  New  York 
Slate  Canals  liannan  et  al.,  join  forces  in  connection  with 
an  equivocal  public  measure,  it  is  necessary  for  the  public  to 
be  on  its  guard.  The  circumstances  attending  the  granting 
of  the  recent  canal  electric  franchise  are  so  suspicious  as  to 
augur  no  good  fur  the  interests  of  the  public  or  of  the  elec- 
trical enterprises  with  which  the  tenns  of  the  grant  may 
interfere.  The  secrecy  with  which  the  contract  was  prepared 
and  tlic  haste  of  the  Governor  in  signing  it  just  as  a  bill  was 
al-»out  to  pass  that  would  have  taken  away  the  power  to  make 
such  a  contract,  have  a  significant  bearing,  which  is  ren- 
dered still  more  significant  by  such  other  names  cropping 
up  in  connection  with  the  matter  as  Plugh  J.  Grant,  and  An- 
thony Hrady  and  Charles  De  Freest  of  Senator  Murphy's 
entourage.  If  the  question  involved  is  merely  the  posses- 
sion of  a  valuable  franchise  that  will  not  conflict  with  pres- 
ent electrical  interests,  the  matter  is  bad  enough,  as  it  con- 
cerns tile  gratuitous  appropriation  of  what  belongs  to  the 
|)ublic,  and  the  monojjoly  of  what  should  be  left  free  for 
legitimate  competition  among  all  comers.  If,  however,  it 
al.so  involves — and  this  seems  possible — the  power- to  crush 
legitimate  electrical  interests  now  established  along  the 
route  of  the  canal,  the  measure  is  little  short  of  anarchy. 
'J  hat  a  government  should  thus  place  in  the  power  of  a 
clique  the  means  to  destroy  private  capital  is  monstrous, 
and  that  it  should  be  done  by  what  seems  to  be  a  low 
intrigue  is  a  crime.  It  is  but  just  to  say  that  the  officers  of 
the  Cataract  Ticncral  I''lectric  Company  claim  that  the  .^tatc 
can  at  any  time  purchase  the  plant  at  an  advance  tjf  10  per 
cent.,  but  it  is  also  said  that  this  proviso  was  left  out  or 
millificd  in  the  franchise  as  signed.  The  scores  of  electric 
lighting  companies  along  the  line  of  the  canal  will  hardly 
permit  their  interests  to  be  jeopardized  without  an  effort  on 
their  |)art  to  prevent  it.  an<l  the  outcome  will  doubtless 
settle  the  question  whether  the  .State  can  constitutionally 
make  a  free  gift  of  its  prr)pcrty  for  the  purpose  of  setting  up  a 
monopoly  to  crush  legitimate  business  enterprises,  and  in- 
cidentally whether  th.e  abuses  of  power  condemned  at 
Gravesond  shall  be  permitted  to  flourish  at  .Mbanv. 


GENERAL    ELECTRIC. 

The  annual  report  of  the  General  Klectric  Company, 
which,  with  nn  analysis,  will  he  foiuid  in  the  fmancial  col- 
umn of  this  week's  issue,  contains  little  that  is  reassuring. 
The  best  that  can  be  .said  of  it  is  th.it  the  statement  is  a  frank 
one  anfl  does  not  attempt  to  bolster  up  false  hopes.  That 
the  Jicw  directors  will  have  to  apply  drastic  measures  before 
the  compnnv  can  be  broiight  up  to  a  point  where  it  should 
he,  is  evident  from  the  statement,  and,  we  believe,  expected 
by  those  mosi  interested.  One  of  the  points  that  will  have 
to  be  dealt  with  is  the  valuation  of  patents  and  franchises, 
which  is  placed  at  S.*^.  150. 264 .02.  Of  the  hundreds  of 
p.Ttcnts  owned  bv  the  rK^ncml  F.lectrir  Comp.mv  we  can  re- 
call less  than  a  half  do/cn  that  are  generallv  considered  to 
have  any  great  value:  these  arc  the  lamp  patent,  which  ex- 
pires in  November;  the  three-wire  system  patent,  the  feeder- 
and-main  patent,  and  the  double  c.irbon  arc  lamp  p.itent. 
Of  the  others  mnnv  d<Mjbtles<;  have  a  considerable  intrinsic 
v.ilue.  but — and  this  is  the  only  vital  point  to  consider  in 
connection  wiMi  their  valuation — do  they  act  as  a  preventive 


of  compeiitiun  to  any  important  extent:  There  is  an  ini- 
iKcnsc  diticrence  between  a  patent  that  involves  a  monopoly 
and  one  liiat  can  be  merely  quoted  as  a  selling  poiuL  Of 
tlic  assets  $4,264,8x4.21  consist  of  plant  and  real  estate,  and 
ip0,624,26L.v6  01  stores,  manufactures,  tlie  value  of  work  in 
progress,  and  cash,  01  there  are,  in  round  numbers,  $10,- 
8<Scy,ooo  of  assets,  representing  values  that  are  tangible  and 
comparable  to  those  of  ordinary  manufacturing  concerns. 
Assets  in  stocks  of  manufacturing  companies,  such  as  tlie 
LJrush,  Fort  Wayne  and  others,  are  $2,707,470.58;  in  stocks 
and  bonds  of  local  companies,  $2,723493.17;  and  in  notes 
and  accounts  receivable  (face  value,  $1 4,984,097 _4.2;,  $9,- 
525,303.03,  or,  in  round  numbers,  ^i^.ooopoo  ui  stocks, 
bonds,  and  accounts,  making  with  the  other  amounts  given 
above,  $34,000,000  in  round  numbers.  The  liabilities,  aside 
from  stock  to  the  value  of  $34,711,000,  are  $11,210,849  i" 
debenture  bonds  and  accrued  interest  on  same,  mortgages, 
and  notes  and  accounts  payable.  This  showing,  unfavor- 
able as  it  is  on  its  face,  is  still  more  so  on  account  of  the 
indefinite  value  of  the  items  that  go  to  make  up  notes  and 
accounts  receivable,  and  of  the  stocks  and  bonds.  Schedules 
of  the  latter  are  published,  which  permits  of  the  valuation 
being  checked;  the  former  have  been  scaled  $6,000,000, 
but  taking  into  consideration  the  basis  on  which  electrical 
business  has  been  conducted,  both  on  the  part  of  the  great 
companies  and  of  the  recipients  of  their  favors,  the  real  value 
<jf  a  great  part  of  the  debts  that  go  to  make  up  the  $9,500,000 
referred  to  is  an  extremely  uncertain  quantity.  What  tlie 
future  of  the  General  Electric  Company  shall  be  will  de- 
pend upon  the  action  of  the  directors.  If  tliey  adopt  the 
frank  policy  which  their  officers  followed  in  preparing  their 
report,  sturdily  face  the  situation  and  then  apply  the  radical 
remedies  necessary,  the  company  may  be  again  started  on 
the  road  to  prosperity.  If  it  lays  aside  the  hopes  bound  up 
in  patents,  w  hich,  instead  of  protecting  have  been  the  source 
of  enormous  legal  expenses,  and  places  its  business  on  the 
same  commercial  basis  that  its  great  rivals  have  adopted,  it 
may  be  necessarj'  to  largely  scale  its  stock,  but  in  return 
I)rosperity  will  almost  undoubtedly  be  assured.  The  Gen- 
eral Electric  Company  has  been  the  last  to  recognize  the 
changed  conditions  from  the  days  when  manufacturing 
profits  cut  little  figure  in  the  calculations  of  electrical  com- 
panies, and  when  it  mattered  little  if  a  huge  and  picturesque 
official  personnel  and  corresponding  office  expenses  were  out 
of  all  i>roportion  with  the  profits  earned.  Such  a  method  of 
doing  business  recalls  Canroberts  celebrated  saying  at 
r>alaclava,  "C'est  magnifique,  mais  ce  n'est  pas  la  guerre," 
and  after  its  recent  lesson  wc  do  not  doubt  but  that  the 
General  Electric  Company  will  now  map  out  a  policy  which, 
though  perhaps  prosy,  will  be  in  accordance  with  true  busi- 
ness principles.  While  the  policy  of  the  company  has  here- 
tofore been  such  as  to  excite  the  most  violent  animosities 
and  its  total  shipwreck  would  be  applauded  by  many,  the 
great  p.irt  it  has  played  in  the  development  of  the  electrical 
industries  will  also  be  remembered  and  its  rehabilitation  w'el- 
comed  by  all  whose  path  it  has  not  crossed. 


Subterranean   London. 


It  gives  an  impressive  idea  what  subterranean  I^ndon  is 
fast  becoming,  says  the  Txmdon  "  Daily  Xews."  to  learn  that 
on  emerging  from  the  river  the  new  City  and  Waterloo  line 
will,  in  its  passage  up  Queen  \*ictoria  street,  run  for  a  part 
of  the  way  underneath  the  low  level  main  sewer,  which  in  its 
turn  runs  .ilong  beneath  the  District  I'nderground  Railway. 
So  that  at  this  point  in  the  city  we  shall  have  first  a  busy 
main  thoroughfare,  below  that  a  steam  railway,  then  a  huge 
metropolitan  sewer,  then  an  electric  railway,  reaching  its 
terminus  at  a  depth  of  about  ^3  feet  below  the  streets,  and 
here  it  will  commtmicate  with  another  line — the  Central 
London — which  will  lie  at  a  depth  of  80  feet 
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Death  of  Paul     Jablochkoff. 


Paul  Jablochkoff  died  at  baratoff,  Russia,  April  5.  While 
M.  jauivjciiKoir  ui  recent  years  lias  iiaU  luue  iiniueiice  on  uie 
industrial  development  01  electricity,  his  work  in  the  earlier 
years  exercised  a  most  potent  iniiuence,  and  as  one  01  tne 
pioneers   his  name  ranks  with  Gramme  and  Siemens. 

M.  Jablochkotf  was  born  at  berdobsk,  Russia,  bept.  14, 
1847.  He  belonged  to  a  distinguished  and  well-to-do  fam- 
ily, his  father  having  been  a  member  of  the  General  Council 
of  his  province  and  his  brother  a  distinguished  military  of- 
ficer. Entering  the  military  service  he  studied  at  the  Rus- 
sian Military  Jingineenng  and  the  Military  Galvano- 
Technical  schools,  and  in  1871  was  appointed  director  gen- 
eral of  the  Moscow-Koursk  telegraph  lines  on  account  of 
the  particular  aptitude  he  had  shown  for  electricity. 

His  attention  was  first  particularly  drawn  to  arc  light- 
ing by  the  frequent  failures  of  an  arc  light  which  he  placed 
on  the  engine  of  the  Czar's  train  as  a  safeguard  during  the 
commencement  of  the  Nihilist  propaganda  in  1872.  In 
1875  he  quitted  the  Imperial  service,  and  the  next  year,  hav- 
ing had  placed  at  his  service  the  Breguet  workshops  in 
Paris,  after  eight  months'  experimental  work  he  produced 
the  celebrated  Jablochkoff  candle,  which  may  be  said  to  have 
given  the  first  great  impetus  to  electric  lighting  through  the 
then  incomparable  illumination  it  furnished  to  the  Avenue 
de  rOpera  of  Paris.  The  Jablochkoff  system  soon  acquired 
a  world-wide  fame,  but  after  a  few  years  was  displaced  by  the 
modern  arc  lamp. 

M.  Jablochkoff'  at  the  same  time  took  up  the  subject  of 
alternating  currents,  and  as  early  as  1878  showed  a  trans- 
former system  at  the  Paris  Exhibition.  He  was  also  the 
pioneer  in  the  use  of  condensers  with  alternating  currents, 
and  the  original  character  of  his  genius  is  shown  in  many 
other  inventions,  such  as  that  of  a  voltaic  battery  consum- 
ing coal,  auto-accumulators,  etc. 


A  Simple  Instrument  for  Measuring  Areas  of  Curves. 


In  a  recent  paper  read  at  the  London  Physical  Society  by 
Prof.  Henrici,  he  calls  attention  to  the  simple  and  ingenious 
"  hatchet "  integrator,  which  was  invented  long  ago,  but 
does  not  seem  to  be  generally  known.  It  is  shaped  like  a 
staple,  as  shown  in  the  adjoining  cut,  one  limb  terminating 
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in  a  tracing  point  and  the  other  in  a  curved  blade  like  a 
hatchet.  By  moving  the  point  from  near  the  centre  of 
mass  of  any  closed  curve,  as  C  in  the  indicator  diagram,  up 
to  the  curve,  around  the  curve  once,  and  back  to  the  start- 
ing point,  the  distance  between  A  and  B,  the  initial  and  final 
positions  of  the  hatchet  head,  is  a  measure  of  the  area  of 
the  curve.  The  instrument  has  been  found  very  useful  for 
indicator  diagrams.  No  further  information  is  given  in  the 
abstract  in  the  London  "  Electrician,"  March  2^,  from  which 
the  accompanying  cut  is  taken,  but  it  apnears  that  it  is  im- 
portant not  to  have  the  length  too  short  as  compared  with 
the  size  of  the  curve  in  order  not  to  cause  an  error  due  to 


the  difference  between  the  arc  and  its  chord  between 
A  and  JJ  ;  it  is  well  not  to  have  the  iiibtrumeui  too  lugh,  as 
it  tiien  becomes  awkward  to  handle;  care  should  douotiess 
also  be  taken  to  have  the  hatchet  euge  in  a  uirect  line  with 
the  point.  No  iniormaiion  is  given  regarding  the  calibra- 
tion of  the  instrument,  but  we  suggest  mat  it  can  be  cali- 
brated readily  by  meaaunng  the  area  of  a  circle  or  square, 
wliose  exact  area  and  centre  of  mass  are  known,  thus  giving 
the  constant;  the  dithculty  seems  to  be  in  the  estimaiion  of 
th'i  centre  of  mass  of  an  irregular  curve,  A  very  simple 
form  of  this  instrument  can  be  made  by  opening  the  large 
blade  of  a  penknife  for  the  hatchet  end  and  opening  tne 
small  blade  on  the  opposite  end  halfway,  using  that  as  the 
point.  Perhaps  further  information  could  be  tound  in  the 
original  paper,  which  was  read  on  March  9. 


Unipolar     Induction 


and     Current    witiiout     Difference     of 
Potential. 


BY  A.  G.   WEtSTER. 

There  have  recently  appeared  in  The  Electrical  World 
several  articles  on  two  subjects  that  frequently  appear  in  the 
guise  of  paradoxes  in  electricity  and  magnetism,  and  as  the 
writers  have  not  generally  been  contented  with  stating  facts, 
but  have  felt  constrained  to  "  advance  a  theory  "  of  their 
own,  a  few  words  more  on  the  subject  may  not  be  out  of 
place.  It  is  my  purpose  to  point  out  that  the  theories  in 
question  are  unnecessar}',  and  that  some  of  the  statements 
made  are  incorrect  or  without  point. 

The  conditions  necessary  to  the  working  of  a  so-called 
unipolar  dynamo  were  clearly  and  correctly  stated  by  Mr. 
Hering  in  his  article  of  Jan.  13,  but  as  he  in  the  same  article 
partially  commits  himself  to  one  of  the  statements  that  I  wish 
to  criticise,  namely,  that  lines  of  force  from  an  electromagnet 
are  stationary  if  the  coil  is  stationary  and  revolve  if  the  coil 
revolves,  it  will  be  well  briefly  to  consider  the  simplest  cases 
of  so-called  unipolar  induction. 

If  we  rotate  a  cylindrical  permanent  magnet  about  its  axis 
(Fig.  i),  and  let  the  ends  of  a  wire  rub,  one  on  the  magnet 
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and  the  other  on  the  axis,  we  get  an  induced  current  in  the 
wire,  in  the  direction  shown  by  the  arrowhead.  In  all  the 
figures  <^ollowing,  it  will  be  supposed,  when  the  contrary  is 
not  stated,  that  the  rotation  of  the  moving  parts  is  in  ;he 
direction  of  the  hands  of  a  watch  lying  flat  on  its  back.  The 
lines  of  magnetic  force  (drawn  dotted),  symmetrical  in  each 
case  about  a  vertical  axis,  are  supposed  to  go  upward  in  the 
middle  of  the  figure.  The  above  is  Faraday's  original  ex- 
periment. Let  us  now  examine  what  role  the  rotation  of  liie 
magnet  plays.  First,  it  is  evident  that  it  is  merely  relative 
motion  of  parts  of  the  system  that  produces  any  effect.  We 
shall  therefore  get  the  same  current  if  the  magnet  remains  at 
rest  and  the  -wire  C  rotates  in  the  opposite  direction  about 
the  axis.  The  cause  of  the  induction  is  now,  of  course,  to  be 
seen  in  the  continuous  cutting  by  the  moving  conductor  of 
the  lines  of  force  that  cut  it  once,  but  not  tsvice.  The  ex- 
periment may  now  be  modified  as  in  Fig.  2.     A  disc  is  fixed 
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to  the  cn<l  of  tlie  magnet,  and  against  it  rub  the  ends  of  the 
wire.  As  before,  magnet  and  disc  may  remain  ti.xed,  and 
the  wire  may  revolve.  Xow  separate  the  disc  from  the  mag- 
net, and  rotate  it  alone,  the  magnet  and  wire  remain- 
ing stationary.  The  current  is  the  same  as  be- 
f<;re,  showing  that  the  rotation  of  the  magnet  has 
nothing  to  do  with  the  matter.  The  induction  may 
be  considered  to  take  place  when  the  disc  moves  in  the 
moving  ratlins  joining  the  ends  of  the  wire,  and  depends  on 
the  number  of  tubes  of  force  cutting  the  disc  once,  as  does 
the  line  b.  Lines  which  cut  twice,  like  a,  or  which  cut  the 
wire  twice,  like  c,  or  not  at  all,  like  d,  contiil)utc  nothing. 
When  the  wire  moves,  the  disc  being  stationary,  the  induc- 
tion may  be  accounted  for  by  the  cutting  by  the  wire,  the 
same  lines  coming  into  play  as  before;  hence  the  current  is 
the  .same. 

Xow,  thirdly,  we  may  rotate  the  magnet,  the  disc  and  wire 
being  stationary.  Of  course,  we  get  no  current.  I  say,  of 
course;  for,  if  there  were  any  current  produced,  turning 
the  magnet  and  disc  in  the  same  direction  would  produce  a 
different  current  from  that  produced  by  turning  the  disc 
alone.     This  is,  however,  not  the  case. 

The  above  experiment  is  the  converse  of  the  Ampere- 
Faraday  rotational  e.xperiment.  shown  in  Fig.  3.     Here  the 
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FIGS.    3    AND    4. 

wire  C,  travLTsed  by  a  current,  dips  in  a  basin  ol'  mercurv, 
corresponding  to  the  disc  above,  and  rotates  about  the  axis 
of  the  magnet.  If  the  wire  be  held  still,  the  mercury  re- 
volves in  the  opposite  direction.  Rotating  the  magnet  has 
no  effect  whatever  on  the  motion.  We  accordingly  see  that 
the  essential  part  of  the  phcnonu-na  of  unipolar  induction  or 
rotation  is  two  discontinuities  in  the  motion  of  the  ccmduc- 
tor,  or,  in  other  words,  two  sliding  contacts.  It  is  the  rela- 
tive motion  of  the  two  parts  of  the  conductor  that  figures  in 
the  phenomena,  while  the  relative  motion  of  the  magnet 
does  not  enter  into  consideration  at  all.  I'or  instance,  in 
the  experiment  last  descril)e<l,  iji  one  instance  the  magnet 
is  at  rest  relatively  to  the  wire  r,  in  the  other  to  the  mercury 
or  disc,  the  result  being  the  same. 

This  cfTectually  disposes  of  il.e  question  whether  the  field 
of  a  synmu-trical  magnet  rotates  with  it  or  not  by  showing 
that  it  is  a  (piesiion  devoid  of  sense,  the  answer  being,  10 
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use  a  favorite  word  of  Lonl  Kelvin's,  purely  migat«irv:  for. 
the  field  being  unchanged  by  the  rotation,  we  cannot detcr- 
mino  wluMhor  it  rotates  or  not.  A  further  e\am|ilr  of  what 
takes  place  in  big.  2  is  found  \\\  1  .oretus  method  for  the  de- 
termination of  resistance  in  abst»lutc  measure,  where,  as  in 
Kig.  4.  ;i  disc  rotates  in  the  ficKi  of  a  ring  coil.  A*,  the  cur- 
lent  being  taken  ofT  at  the  axis  and  the  circumference.     This 


is  the  exact  prototype  of  Forbes*  "  unipolar  "  dynamo,  Fig. 
5,  except  f«jr  the  iron.  The  principle  is  identical  with  the 
original  unipolar  dynamo,  Faraday's  disc,  Fig.  6,  which,  it 
will  be  obser\'ed,  has  two  poles,  like  all  unipolar  dynamos. 
Fig.  4  may  be  called  a  non-polar  dynamo. 

This  brings  us  to  Mr.  Bruce  Ford's  supposed  mushroom 
d\  namo  (Fig.  y).  The  disc  must  now  have  a  hole  cut  in  it 
to  prevent  it  from  cutting  the  lines  through  the  stem  of  the 
mushroom.  This  is  merely  Forbes'  dynamo  turned  inside 
out,  for  if  we  cut  the  stem,  make  the  disc  without  the  hole, 
reduce  its  diameter  and  weld  the  edges  of  the  mushrooms 
together,  we  get  Forbes'  machine.  Fig.  7  is  like  the  Sie- 
mens machine  (Fig.  8),  which  has  a  tube  instead  of  a  disc 
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FIGS.    7    AND    S. 

cut  by  lines  of  force  proceeding  radially  from  an  enclosed 
pole,  A',  to  an  envelojjing  hollow  pole,  6".  I  hope  1  have 
now  convinced  Mr.  Ford  that,  in  Fig.  7,  cutting  nmshrooms 
apart  and  revolving  either  or  both  will  produce  110  effect, 
and  that  his  theory  is  therefore  superfluous.  1  have  as  yet 
saiti  nothing  about  revolving  the  magnetizing  coil,  as  it  is  a 
yor//o/v' evident,  from  what  has  been  said,  that  it  makes  no 
difference. 

I  now  return  to  Mr.  Hering,  who,  in  the  issue  of  Feb.  3,  in 
answering  a  statement  of  Mr.  A.  Randolph,  states  that  an  un- 
symmetrical  magnet  mi  revolving  does  not  necessarily  carry- 
its  field  with  it,  but  the  explanation  of  the  working  of  the 
machine  in  question  may  be  found  in  the  strengtliening 
of  the  fixed  field  (by  the  moving  pole  pieces).  1  confess  that 
this  seems  to  me  to  be  a  distinction  without  a  difference. 
All  that  I  have  heretofore  said  relates  to  fields  symmetrical 
about  the  axis  of  rotation.  \\  hen,  however,  a  piece  of  iron 
moves  in  a  field  of  force,  it  is  customary  to  speak  of  it  as 
can-ying  its  tubes  of  force  with  it,  it  being  immaterial 
whether  they  are  the  same  tubes  in  another  place 
or  whether  the  tubes  in  the  other  place  have 
been  strengthened  by  the  iron  which  has  come 
there.  The  iilea  of  moving  tubes  of  force  has,  how- 
ever, been  very  fruitful,  and  in  the  hands  of  Poynting,  Heavi- 
side  and  Hertz  has  given  us  a  convenient  representation  of 
the  transfer  of  energy  in  sjiace.  It  is  noticeable  that  if  we 
had  had  to  do  only  with  .steady  currents,  the  notii>n  of  mov- 
ing tubes  of  force  would  never  have  arisen,  as  it  would  not 
had  we  had  to  do  only  with  .symmetrical  fields,  such  as  those 
ab«»vc  described. 

(To  bf  contiiuiiii.) 


India   and    the   liiectr  cai    Conference. 


\\  hen  the  crmuuittee  which  arrange<l  the  Electrical  Con- 
ference at  the  world's  I'air  was  discussing  the  matter,  says 
the  .Madras  "  Tiuic.s,"  it  was  proposed  to  put  India  on  the 
list  of  invitations,  but  s«tme  member  of  the  conference  asked 
why  ■■  Indiana  "  shonld  be  specially  represented  and  none  of 
the  other  .\merican  .^tatcs.  Those  present  thinking  India 
was  slmrt  for  "  Indiana."  accordingly  struck  it  out  of  the 
list.  That  is  how  it  came  about  that  ln«lia  was  not  asked  to 
send  a  representative.     Such  is  fame! 


Telephone  Communication   in    Different   Cities. 


From  a  rkTinan  journal  it  appears  that  there  arc  almost 
as  many  telephone  subscribers  in  P.erlin  as  there  are  in 
N'ew  ^^lrk.  Chicago  and  Philadelphia  together:  in  I^mdon 
there  are  onlv  about  two-thirds  as  manv  as  in  New  York. 
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The   Advisability  of  Becoming  an   Electrical   Engineer. 
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Not  with  the  idea  of  figuring  as  a  philanthropist,  nor  to 
discourage  the  ambition  of  future  Edisuus  or  Teslas,  but 
because  the  future  of  any  man  is  shaped  largely  by  the 
selection  of  work  made  during  his  early  years,  and  because 
there  exists  a  misapprehension  as  to  the  opportunities  open 
in  electrical  engineering,  it  has  occurred  to  me  that  a  brief 
statement  of  existing  conditions,  as  I  see  them,  might  help 
to  an  intelligent  decision  those  who  are  considering  the  ad- 
visability of  becoming  electricians. 

The  remarkable  results  effected  through  the  agency  of 
electricity,  and  the  wonder  which  these  results  inspire  in 
minds  ignorant  of  the  laws  that  govern  electrical  phe- 
nomena; the  very  rapid  growth  of  the  electrical  business  and. 
the  large  amounts  of  money  that  used  to  be  made  in  these 
lines,  have  all  tended  to  produce  a  popularity  for  electrical 
engineering  which  at  present  is  probably  unequalled  in  any 
of  the  professional  or  technical  callings. 

Such  expressions  as  "  Electricity  is  in  its  infancy,"  "  Elec- 
tricity is  to  be  the  motive  power  of  the  age,"  etc.,  are  quoted 
and  requoted  by  the  general  public,  not  because  they  know 
anything  as  to  the  truth  of  the  statement,  but  because  it  is 
the  American  nature  to  be  tickled  with  novelties  and  to  be- 
lieve in  anything  that  has  the  appearance  of  worth. 

As  a  result  of  these  conditions,  there  are  at  present  a 
very  large  number  of  young  men — and  even  some  young 
women — who  are  planning  to  become  electricians.  Some 
of  this  number  are  preparing  themselves  more  or  less  thor- 
oughly by  a  course  of  training  in  classical  or  technical  col- 
leges— these  I  shall  call  "  students  " ;  the  remainder — who 
may  be  called  "  artisans  " — are  working  their  way  up  from 
the  practical  or  business  end  of  the  profession.  When  men 
of  equal  natural  ability  from  the  two  classes  come  mto 
competition,  the  former  must  eventually  secure  the  higher 
positions,  for  the  training  secured  in  from  three  to  six  years 
of  college  curriculum  cannot  help  but  make  them  exact 
thinkers  in  addition  to  furnishing  them  a  supply  of  theoreti- 
cal knowledge  which  the  "  practical  man  "  has  failed  to  ob- 
tain. 

Formerly  there  was  considerable  doubt  as  to  the  possi- 
bility of  the  "  student "  becoming  a  good  all-around  elec- 
trician, on  account  of  the  opinionated  and  conceited  views 
apt  to  be  held  in  regard  to  his  own  ability,  which  would 
make  him  unwilling  to  get  down  to  the  "  dirty  work."  But 
this  objection  cannot  be  considered  to  hold  now,  as  will  be 
evident  to  any  one  who  will  take  the  trouble  to  visit  elec- 
trical manufacturing  establishments  and  see  men  of  the 
highest  training  and  ability,  some  of  whom  are  already  sup- 
plied with  sufficient  means  to  live  comfortably  the  remainder 
of  their  lives,  clothed  in  working  jackets  and  performing 
tasks  of  the  most  menial  character  as  patiently  and  as  cheer- 
fully as  any  of  their  less  fortunate  companions. 

Immediately  after  graduation  "  students  "  are,  of  course, 
handicapped,  because  they  lack  practical  experience,  but 
after  having  obtained  this,  which  they  seem  willing  to  do,  it 
is  but  natural  that  they  should  outstrip  men  who  have  not 
received  the  advantages  of  a  college  training,  and  in  very 
many  cases,  not  even  a  high  school  education. 

Possibly  some  may  think  that  I  overestimate  the  advan- 
tages to  be  derived  from  a  college  course,  and  therefore  T 
refer  directly  to  the  catalogues  of  two  of  our  leading  uni- 
versities, each  representative  of  its  class,  to  show  what  course 
of  instruction  a  graduate  from  one  of  these  universities  has 
received. 

Before  admission  to  the  course  in  electrical  engineering 
at  Princeton,  it  is  required,  after  1895,  that  the  student  shall 
be  a  graduate  of  the  Academic  Department,  or  shall  have 
sho\\Ti  himself  capable  of  such  standing  by  examination. 


Tliis  course  is  designed  to  extend  over  two  years,  and,  ac- 
cording to  the  Princeton  catalogue,  covers  the  following: 

Course  of  Study.— First  year.  The  mathematical  theory  of  elec- 
Uicity,  Mascart  and  .Joubert:  Treatise  on  Electricity,  volume  I, 
with  references  to  Maxw>-'1I,  Cumming  and  other  authors.  General 
electricity,  volume  IV.  of  WuUner— Experimental  Physik.  These 
courses  occupy  eight  hours  a  week  throughout  the  year.  Elemen- 
tary electrical  measurements,  with  references  to  Stewart  and  Gee, 
Kohlrausch,  Slingo  and  Erooker,  Gray,  etc.  Two  days  in  the 
week  are  left  free  for  this  work.  Strength  of  materials  and 
mechanism,  each  two  hours  a  week,  and  theory  of  machines  for 
three  hours  a  week  for  half  the  year,  are  taken  with  the  senior 
cl.>ss  in  the  Civil  Engin-jering  Department. 

Second  year:  The  theory  of  electrical  measurements,  Fleming: 
Alternate  Current  Transformer.  Four  hours  a  week  for  half 
the  year.  Mascart  and  Joubert:  Treatise  on  Electricity,  volume 
ir.  Four  hours  a  week  for  half  the  year.  Thef>ry  of  dynamo  con- 
struction, Thompson:  Dynamo-Electrical  Machinery,  with  collat- 
eral lectures.  Technical  applications  of  electricity  in  telegraphy, 
electro-metallurgy  and  electro-chemistry,  electric  lighting  and 
transmission  of  power.  Four  lectures  a  week  throughout  the  year. 
Advanced   electrical  measurements  and  electrical   testing. 

In  addition  to  these  courses  a  meeting  is  held  once  a  week,  at 
which  reports  on  the  current  electrical  literature  are  made  by  the 
students. 

As  an  example  of  a  high-grade  technical  school  which  in- 
sists upon  a  thorough  training  in  shop  work  and  mechanic 
arts,  in  addition  to  the  theoretical  work,  I  cite  Cornell  Uni- 
versity. This  college  well  represents  those  schools  which 
hold  that  training  for  both  mathematical  and  electrical  engi- 
neers should  be  very  mtich  the  same,  their  idea  being  that 
an  electrician  should  have  a  very  thorough  knowledge  of 
mechanical  and  steam  engineering  in  order  to  succeed  in 
his  own  profession.  The  work  during  the  freshman  year 
at  Cornell  covers  the  following: 

French  or  German,  higher  algebra,  trigonometry,  analytical 
geometry,  chemistry,  drawing  and  shop  work. 

For  the  sophomore  year,  differential  and  integral  calculus,  de- 
scriptive geometry,  electricity  and  magnetism,  acoustics  and  op- 
tics, chemical  laboratory,  drawing,  designing  and  shop  work. 

For    the    junior    year,    mechanics    and    engineering,    kinematics 
drawing,   machine  design,   materials  of  construction,   physical  and 
mechanical  laboratory  work,  shop  work. 

For  the  fourth  year  a  distinction  is  made  between  the  electrical 
and  mechanical  courses.  Those  who  wish  to  graduate  as  elec- 
trical engineers  take  physics,  both  lectures  and  laboratory  work, 
which  includes  testing  of  instruments  and  determining  of  con- 
stants, the  operation  of  dynamo  machines  and  tests  of  san\e, 
photometry,  efficiency  tests  of  electric  lamps,  telegraph  instru- 
ments, cables  and  a  thesis  which  shall  cover  some  practical  and 
original  work.  Steam  engineering,  which  includes  lectures  on 
steam  boilers,  steam  engines,  turbine  water  wheels,  air  compres- 
sors, hot  air  engines,  etc.,  etc.;  mechanical  laboratory,  with  tests 
on  steam  engines,  and  application  of  Hirn's  analysis;  electrical 
engineering,  which  includes  theory  of  the  dynamo,  etc.,  and  shop 
work. 

The  preparation  of  the  "  artisan "  for  his  work  usually 
covers  a  fundamental  public  school  training  and  in  some 
cases  a  high  school  or  even  low  grade  polytechnic  institute 
course,  but  the  "  artisan  "  usually  enters  upon  his  work  when 
quite  young,  and  by  the  time  he  reaches  the  age  at  which 
the  "sttident"  comes  into  competition  with  him.  he  has  al- 
ready made  a  good  start  in  piactical  life  and  prett>'  thor- 
oughly understands  the  operation  of  all  machinery  he  is  ex- 
pected to  handle.  Most  of  his  knowledge  is  picked  up 
practically:  that  is,  he  learns  from  imitation,  and  though 
knowing  "how"  he  does  not  always  know  '"  whv."  Some 
of  these  men  endeavor  to  improve  themselves,  as  far  as  their 
opportunity  allows,  by  studying  nights  and  attending  some 
of  the  courses  which  are  offered  in  cities  for  the  instruction 
of  just  this  class  of  men,  btit  it  takes  a  strong  constitution 
and  iron  will  to  work  faithfully  during  the  day  and  study 
intelligently  at  night. 

Prepared  each  in  their  own  way,  what  are  the  conditions 
which  the  two  classes  of  men  above  described  may  expect 
to  meet  Avhen  really  ready  for  advancement  along  the  line  of 
their  life  work? 

At  present  the  electrical  business  is  overstocked  with  men 
who  are  striving  to  make  their  mark  in  this  profession.  The 
cause  of  the  overcrowding  is  due  not  only  to  the  present  de- 
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pression,  wliich  is  affecting  the  electrical  business,  the  same  students  taking  the  course  in  electrical  engineering  for  the 

ixj  uii  Ot..ci    iiiCn^uii.tiC  i.»t«..cjt3,  uuc  i.i«-».c  LiLiij    LKj  u.c  u^ci"  coin^gc   ) c<xC   1  o<^ J   aiiU    lo^   111   suiilc   ul    our   ic^>ic3cutaUve 

p<j^uAUii^itig    ul    Liiis    jJui  iiv.UicJ'    pi  oiCaoiUll,    ctita    l*J    UlC    lact  bCnuv.'is: 

l.»«t  tiiC  cv./^.it.iy  iiccv.13  uuL  c^iin-.a.ctviiciy  iCkv  ccciin-idus,  III  School.                                 Reg-ular  students.    Post  graduates. 

liic  luu  iiicuiiw.^  oi  uiut  iciiu.  ^^'^''-   ^''^ ^   ""^  Technolo&j-..  ,.^piu^.;  ^,o      ^app.ux,;  ^^ 

iiiou^ii  1.1^  aiuwciiiciu  mai  Dut  lew  electncians  arc  neecleu  ^^.^^.i                                                        'izz                    *i 

inay  al  mst  Sigiil.  UC  UlspUtCa,  any  UnC  who  win  UUt  COaa.Ucr  h.a.i»«».r^-i-^wieiice     tjcieuuuc     school              0<> 

tiie  i>uL»jcct  c«i.ciuiiy  wm  j>ooii  icanze  mat  siicii  is  ii»c  ca»e,      i-c.we,"    i-*i 

,  Ohio   aiaie    ijiiiveitsiiy 1^1 

[ijc  iiific  are,  aucr  an,  out  cuiiipaiaiiveJy  lew  cicciiKai  man  a-  .                                                                        .,., 

'  '  '■J  X^l  lilVjCLUll         *^ 

faciuiing  coiiipanica  in  mis  country,  and  as  tucir  lauor  and      Lunciouy   oi   AinjiuBau bo 

tneir  capital  aie  invested  m  prouu«.ing  anU  not  in  discovery,  \.orccoicr  i-oiyiccumo  instuute.  (approx.)  oo                      g 
their  need  is  necessarily  lor  business  capability  ratner  tnan  in- 
ventive genius,     l-urmerinore,  tno^e  wno  arc  UMiig  electrical  Thus,  in  the  colleges  named— and  the  list  could  be  greatly 
apparatus  scidom  liave  cad  lor  men  tliat  are  Inguiy  trained  extenueC-  \*e    mid    1,175    undergraduates    and    by    post- 
ilieoreiicaliy,  since  most  machinery  is  so  manuiactuied  as  to  graau^tes,  making  a  total  of  1,203. 

need  but  lime  attention  and  sucn  as  may  be  gucn  it  by  men  \v  e  may  saieiy  assume  that  none  of  the  above  young  men 

\Mio  ha»e  Had  oiny  piacucal  experience.  expect  to   be   satisfied  with   salaries  of  ^jJioo  or  :?150  per 

In  (^rder  to  su.j.«,Lantia.e  my   staiemcnt  as  to  the  over-  moiitli  for  the  remainder  of  tiieir  lives,  and  yet  it  would 

crowding  of  the  electrical  proiession,  1  can  say  that  at  least  seem  from  present  indications  tliat  many  of  these  cannot 

one  large  manufacturing  company  in  this  country,  during  do  much  better  than  this. 

the  pre:,ent  winter,  has  been  receiving  on  an  average  thirty  To  the  personal  knowledge  of  the  writer,  tliere  are  men 

applications  per  week   from   high-grade  college   graduates  who  graduated  in  1891   from  colleges  of  the  best  standing 

wno  are  desirous  of  entering  their  lactory,  ahnougU  know-  who  are  at  present  working  for  $«  per  week.     These  men 

ing  before  making  application  that  they  will  be  put  at  the  are   by   no   means   incapable,   but,   lacking   influence,   have 

coarsest  and  crudest  work.     The  same  company  referred  to  been  unable  to  do  mucli  toward  furthering  their  own  in- 

has  on  file  applications  from  perhaps  500  men  who  may  terests.     A  graduate  of  four  or  five  years'  standing,  that  is, 

fairly  be  classed  as  "artisans."     Almost  without  exception,  one  who  entered  the  field  comparatively  early,  is  getting 

applications,  whether   from  "students"  or  "artisans,"  are  $3,000  per  year,  another  $2400,  and   so   on  down.     One 

being  refused,  and  in  m<jst  prosperous  times  not  over  20  or  student  1  know  of  who  took  both  the  graduate  and  uiider- 

30  per  cent,  of  all  "  student "  applications  are  accepted,  while  graduate  courses  before  leaving  college  in  1890,  is  said  to  be 

the  "artisans"  do  not  fare  any  better.    The  cause  for  this  is  getting  $15,000,  but  such  cases  are  very  exceptional,  and 

found  in  the  fact  that  unemployed  "  students  "  are  so  num-  only  the  result  of  combined  ability,  opportunity  and  finan- 

crous  that  they  can  be  had  for  the  askinrj,  and  practically  cial  backing. 

tl'.ose  of  their  number  who  can  control  :->ome  iiillucnce  are  The  son  of  a  stockholder  of  one  of  the  leading  nianu- 
niore  than  sufticient  to  supply  whatever  demand  manufactur-  facturing  companies  of  the  countr}',who  had  graduated  from 
ing  establishments  may  have  for  this  class  of  men.  Conse-  a  technical  school  of  high  standing,  worked  for  about  $6 
<Hicntly,  it  must  be  recognized  that  the  mere  fact  of  having  per  week  for  eight  months  in  the  factory  in  which  his  father 
.T  thorough  education  cannot  now  insure  one  a  salary  of  $ic  was  interested,  and  then  left,  apparently  discouraged  at  the 
per  week  in  the  electrical  business,  unless  the  "  student "  has  outlook  and  the  amount  of  drudgery  that  must  be  under- 
some  influence  which  must  be  powerful  enough  to  secure  gone. 
him  a  start  and  assist  him  to  rise.  It  is  a  well-known  fact  that  the  General  Electric  Company 

I'or  the  "artisan"  the  prospects  are  not  even  as  bright  is  charging  young  men  $100  who  enter  their  courses  in  the 
as  for  the  "student."  '1  he  former,  in  many  cases,  is  .ilrcady  factory;  conseciuently  the  "student"  not  only  receives  small 
in  some  paying  position  by  having  wt)rked  up  to  it  in  scour-  salary-,  but  in  addition  pays  for  "  tuition,"  so  that  it  is  be- 
ing iiis  knowledge  of  the  business,  but  if  turned  out  or  cm-  coming  to  be  recognized,  though  perhaps  a  surprise  to 
ploymcnt  he  will  finl  at  present  almost  no  chance  of  scour-  some,  that  "student"  labor,  viz.:  labor  performed  by  col- 
ing  a  new  position  in  the  electrical  mamifactories.  unless  ex-  lege  graduates,  can  be  procured  for  less  than  that  of  ordi- 
ccptionally  capable  cr  having  some  friend  influential  enough  nary  workmen. 

to  make  an  opening  for  him.     This  is  true  des])ite  the  fact  The  young  man  who  starts  in  a  factory  as  a  "student"  is 

that  when  possible  the  large  manufacturing  establishments  likely  to  be  set  sweeping  floors,  wiping  off  machinery',  oiling 

arc  desirous  of  employing   those  who   have  had   a   large  shafts,  or,  if  fortunate,  winding  coils,  assembling  machines, 

amount  of  practical  experience,  even  though  little  theoretical  testing  apparatus,  etc..  the  changes  from  one  class  of  work 

knowledge.  to  another  being  not  rapid  and  advancement  to  higher  po- 

With  such  conditions  existing,  what  are  the  prospects  for  sitions  depending  on  the  ability  and  perseverance  of  the 

the  future?  individual  man. 

There  arc  yearly   graduating   fmrn   what   may  be  callctl  Many  young  men  may  look  forward  to  fillinc:  the  posi- 

"  classical   schools."  such  as  Amherst.   Dartmouth.   Rrown.  tion  of  consulting  engineer;  that  is.  one  who  shall  design  and 

Weslcyan,  I'nivcrsity  of  New  York.  Union.  Rochester,  vari-  superintend   the   installation    of   plants,  hut   such    men   are 

ous  State  universities,  etc..  an  indefinite  though  moderatelv  not  in  vcr\'  great  demand,  since  purchasers  who  intend  to 

large  body  of  students  who  intend  entering  electrical  engi-  make  installations  of  anv  size  prefer  to  deal  directly  with  the 

iK^rine  as  a  profession.  Tn  addition  to  these  men  there  is  an-  tnanufacturing  companies,  who.  on  their  part,  keep  a  force 

other  class  in  the  technical  schools  who  are  studving  special  of  salesmen  and  ro.idmen.  and  are  thus  able  to  meet  the 

courses  leading  to  the  dccrre  of  electrical  engineer.     The  purchasing  companies   more   than  half  way.  so  that  ordi- 

latter  class  is  being  irorc  fully  prenared  for  its  work  than  narilv  the  independent  consultinc:  engineer  is  not  required, 

the  former,  and  these  a'-e  the  students  more  likely  to  se-  Doinqr  a  large  amount  of  this  work  and  thoroughly  under- 

c:^y^t    anv    nvnilnblc    nositions;    and    yet    considering    them  stpnding  its  varinns  hmnches.  the  nnnufacturincr  comoanies 

alone,  we  find  th.nt  thcv  aT  so  numerous  as  to  more  than  rca'ure  comn.T-ativelv  few  men  of  this  class  iust  referred  to. 

meet  nnv  demand  that  is  likelv  to  arise  for  electrical  engi-  so  that,  t'^oueh  there  i«i  <onie  c'-'anre  for  vounf'  electricians 

ne*"-s  in  ti'e  near  future.  in  tl-.^<    'ines.  it  i«  not  all  that  mit'lit  be  exnccted. 

Tl'e  foUoxx-in'^  list,  secured  from  the  officers  or  cntaloenes  If  it  were  possiWe  to  leam  the  history  of  ronsultine  entri- 

of  ^e  institutions  named,  shows  the  number  of  re^ilar  neers  for  the  past  five  years,  I  think  it  would  be  found  tliat 
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most  of  them  would  advise  against  any  young  man  going 
into  this -line  of  the  electrical  business.  At  least  one  com- 
pany that  I  know  of,  though  successful  in  the  first  few  years 
of  its  existence,  has  gradually  been  doing  less  and  less  busi- 
ness, despite  the  fact  that  it  has  an  already  established 
reputation  as  first-class  engineers. 

The  idea  of  being  an  electrical  inventor  has  a  charm  for 
many  young  men,  which  will  enable  them  to  overcome 
many  obstacles  and  endure  much  for  the  sake  of  "  perfecting 
their  ideas,"  but  only  last  summer  1  heard  Edison  say,  in 
substance,  that  the  patent  business  was  a  poor  one;  tliat  it 
did  not  pay  for  the  inventor  to  spend  his  time  defending 
patents  from  infringement;  the  thing  for  the  inventor  to  do 
was  to  proceed  with  the  manufacture  of  his  inventions,  and, 
by  their  cheapness  and  acceptability,  hold  the  market  against 
all  later  producers,  but  this  means  that  the  inventor  shall  have 
excellent  business  ability,  a  quality  which,  unfortunately, 
seldom  seems  to  be  combined  with  inventive  genius. 

The  lighting  stations  of  large  size  generally  have  a  good 
man  in  charge,  but  these  positions  are  usually  not  such  as 
would  satisfy  the  class  of  men  I  have  in  mind,  and  because 
the  growth  of  this  business  is  not  likely  to  be  either  sudden 
or  rapid,  the  opportunities  it  ofifers  cannot  be  considered 
particularly  brilliant. 

At  present  the  electric  street  railways  do  not  seem  to 
appreciate  the  need  for  highly  trained  men,  and  most  of 
them  are  satisfied  with  their  horse  railway  superintendents, 
who  have  picked  up  enough  electrical  knowledge  to  make 
the  road  run,  sometimes  paying  a  dividend,  but  more  often 
not.  Of  course  there  is  no  knowing  what  the  future  may 
develop  in  this  line.  It  is  possible  that  the  railroads  may 
substitute  the  electric  motor  for  the  steam  locomotive.  If 
so,  here  will  be  a  demand  for  high-grade  electrical  engineers. 

Recently  power  transmission  has  been  attracting  a  great 
deal  of  attention,  and  where  the  newer  and  more  intricate 
systems  are  used,  first-class  electricians  are  necessary  for  the 
successful  operation  of  the  plant,  and  possibly  in  this  line 
more  than  in  any  other  there  are  prospects  for  the  young 
engineer. 

In  an  article  as  brief  as  this  must  necessarily  be,  it  is  im- 
practicable to  adequately  cover  the  subject,  but  possibly  the 
line  of  thought  herein  contained  may  prove  suggestive  to 
the  prospective  electricians  to  whom  it  may  chance  to  come. 


Electrical    Legislation  in  New  York. 


Electrical  legislation  is  beginning  to  be  of  importance  in 
ihe  eyes  of  the  lawmakers.  Attracted  by  the  greatness  of 
the  plan  for  the  utilization  of  the  power  of  Niagara,  which 
they  unwittingly  sanctioned,  legislators,  either  for  them- 
selves or  for  others,  are  coming  to  the  front  with  bills  that 
mean,  although  they  do  not  always  say  so,  the  generation  of 
electric  power. 

This  session  four  such  measures  have  appeared.  What 
is  known  as  "  The  Genesee  River  dam  scheme "  was  intro- 
duced by  Senator  Parsons  and  Assemblyman  O'Grady. 
Under  the  plea  of  restoring  to  the  owners  of  water  power  the 
water  diverted  for  canal  purposes,  it  provided  for  a  State 
appropriation  of  $250,000  to  build  a  dam  130  feet  high  at 
Mt.  Morris,  near  Rochester.  It  was  shown  in  committee 
that  a  dam  85  feet  high  was  all  that  was  needed,  and  it  was 
also  pretty  thoroughly  revealed  that  at  a  cost  to  the  State 
of  millions  of  dollars  the  mill  owners  wanted  to  get  this 
immense  dam  built  to  generate  electric  power.  The  bill 
was  killed  in  the  Assembly.  It  will  probably  be  revived 
next  year  as  a  private  enterprise. 

Another  scheme  to  get  State  aid  to  build  a  dam  for  power 
purposes  on  a  similar  plea  is  set  forth  in  .A.s?eniblvman 
Hobble's  bill  appropriating  $200,000  for  the  construction  of 
"reservoirs"  in  the  Adirondack  region  in  the  vicinity  of 


Carthage.  No  doubt  the  Champlain  canal  needs  more 
water,  uut  it  is  equally  certain  tiiat  the  owners  of  water 
rights  in  Essex,  liamilton  and  Warren  counties  look  upon 
the  plan  as  one  that  will  some  day  result  in  the  furnishmg 
of  an  enormous  water  power  at  their  very  doors,  'ihe  bm 
is  at  present  quietly  sleeping  in  committee  without  any  pros- 
pect of  passing  this  session.  It  is  estimated  that  the  pro- 
posed "reservoirs"  would  cost  about  $1,500,000, 

Still  another  plan  is  revealed  by  the  bill  introduced  by 
Senator  Pound  and  Assemblyman  Llark,  which  seeks  to 
incorporate  the  Niagara,  Eockport  and  Ontario  Power  Com- 
pany. It  is  not  a  new  scheme  by  any  means,  but  has  been  re- 
vived, as  have  most  such  schemes,  by  the  vast  possibiUties 
that  seem  to  cluster  around  the  great  hydraulic  plant  at  the 
Palls.  It  has  the  merit  of  being  willing  to  start  without 
State  aid,  and  the  men  back  of  the  enterprise  say  the  pro- 
posed $10,000,000  capital  means  business.  The  proposition 
is  to  take  water  from  the  Niagara  River,  near  Tonawanda 
Creek.  As  yet  the  bill  has  made  but  little  progress,  and 
seems  not  likely  to.  It  is  said  here  that  strenuous  objec- 
tions are  being  raised  to  allowing  any  more  water  to  be 
taken  from  the  Niagara  River  for  power  purposes. 

Senator  Donaldson's  bill  "To  incorporate  the  Hudson 
River  Transportation  Company"  has  been  Vvidely  dis- 
cussed as  another  of  these  big  electrical  schemes,  but  even 
yet  nobody  is  quite  sure  that  the  truth  is  known  about  it. 
With  a  capital  capable  of  extension  from  $500,000  to  $10,- 
ooc,ooo,  it  incorporates  comparatively  unknown  men  with  a 
blanket  franchise  to  do  anything  from  gridironing  the  State 
with  wires,  pipes  or  tunnels,  to  making,  generating,  supply- 
ing or  storing  gas,  electricity,  oil  or  water.  This  is  asserted 
to  be  a  scheme  to  pipe  line  water  from  up  the  State  to  the 
metropolis,  but  it  is  looked  upon  with  so  much  suspicion 
that  it  will  have  to  be  very  much  modified,  if  it  gets  through 
at  all. 

With  the  puq^ose  of  establishing  an  electrical  city  at  Wad- 
dington  in  St.  Lawrence  County,  a  bill  has  been  introduced 
by  Assemblyman  Ainsworth  that  incorporates  the  St.  Law- 
rence Electric  Town  Site  Company.  The  capital  is  to  be 
$3,000,000,  and  one  of  those  interested  is  ^lajor  G.  B.  Bur- 
bank,  who  was  prominently  identified  with  the  construction 
of  the  Niagara  Falls  undertaking.  It  is  understood  that  a 
12-foot  fall  of  water  can  be  had  at  Waddington,  which  will 
be  so  handled  as  to  generate  at  the  outset  25,000  h.  p. 
Papermaking,  woodworking  and  general  milling  purposes 
will  in  time  require  the  generation  of  at  least  75,cxx)  h.  p. 
in  this  venture,  the  projectors  hope.  The  charter  provides 
fully  for  carrying  out  these  plans. 

At  the  instance  of  the  so-called  "  canal  men "  a  bill  has 
been  introduted  repealing  the  second  section  of  the  act  giv- 
ing the  Superintendent  of  Public  Works  authority  to  make 
such  contracts  as  that  which  has  been  entered  into  between 
the  Cataract  General  Electric  Company  and  the  State. 
The  object  of  the  bill  is  to  keep  all  electrical  corporations 
off  the  canal  grounds,  but  many  think  that  with  this  con- 
tract in  existence  it  will  simply  entrench  the  Cataract  com- 
pany in  power  and  leave  the  superintendent  unable  to  give 
anv  competitor  a  trial.  This  bill  is  likely  to  pass,  but  net 
to  become  a  law. 

Generally  speaking,  the  raft  of  other  electrical  legisla- 
tion before  the  Legislature  relates  to  telephones,  electric 
railwavs  and  electric  lighting.  There  is  also  one  bill  bv 
Assemblvman  Butts,  which  provides  for  the  licensing  of  .ill 
persons  installing  or  operating  electrical  plants.  The  execu- 
tive officers  of  all  towns  or  cities  are  to  appoint  boards  of 
three  examiners,  no  examiner  is  to  be  an  emplovee  of  any 
clrctricnl  concern,  their  findings  are  not  to  conflict  with  the 
rules  of  the  New  York  fire  underwriter?,  their  pav  is  to  be 
fixed  bv  the  city  or  town,  no  applicant  must  be  of  less  than 
three  vears'  experience,  failure  to  obey  the  law  is  a  mis- 
demeanor, and  no  insurance  company  may  take  risks  on 
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property  on  uliicli  the  law  has  been  violated,  under  penak> 
^i  a  hne  equal  to  its  assessed  \alue. 

Ihc  street  ranway  bnls  come  chietiy  from  the  Urooklyn 
uiembers.  Senator  JJradle}  and  Assemblyman  \\ra> 
jomtly  have  a  measure  which  provides  that  all  exposcl 
wires  used  in  operating  by  ekctncity  as  a  motive  power  b) 
railroad  corporations  anu  others  shall  be  properly  and  ehi- 
ciently  insulated."  It  is  to  go  into  ertect  on  July  i— it  ii 
passes.  Admitting  that  the  intentions  of  this  measure  are 
of  the  best,  there  is  a  world  of  humor  in  it  for  an  electrician. 
Senator  Owens  varies  the  bill  by  an  additional  provision 
that  the  companies  shall  all  forfeit  their  charters  unless  they 
do  the  insulating  within  six  months.  In  conjujiction  with  As- 
semblyman .'^tanlon,  he  also  wants  an  extra  man  stationed 
on  the  front  j>Iatft>rm  (jf  each  car,  so  as  to  provide  against 
accidents.  Senator  Donaldson  has  a  bill  iliat  makcb  the 
consent  of  two-thirds  of  the  property  owners  on  any  street 
a  necessity  before  any  work  can  be  done  in  the  way  of 
stringing  or  laying  wires. 

Telephone  legislation,  which  is  an  old  story,  takes 
the  form  of  bills  to  reduce  the  rates.  There  are  a  half 
dozen  of  these,  but  most  of  them  are  so  plainly  for  "  specuia- 
tive  "  pun)oses  that  they  need  no  notice.  Ihe  bill  advocated 
by  the  New  York  Board  of  Trade  and  Transportation  is  an 
innovaticjii,  in  that  it  provides  a  board  of  State  officers  to 
fix  the  rates,  which,  however,  are  not  to  be  over  $78  per 
year  in  cities  of  over  a  million  inhabitants,  $66  in  cities  of 
half  a  million  or  under,  $48  in  cities  ol  a  hundred  thousand, 
$36  f(jr  twenty  lh<nisand  population  and  ^2y  for  less  than 
eight  thousand.  Xo  rate  that  provides  a  profit  of  more 
than  10  per  cent,  on  the  capital  invested  is  to  be  allowed. 
This  bill  was  practically  killed  by  a  statement  that  money 
was  to  be  collccte.l  to  dt-ftat  all  those  who  voted  against  it. 
'Ihe  others  will  never  be  heard  from  again  this  session.  A 
measure  also  exists  that  allows  the  tabk-  n^ad  Uj  run  wires 
through  its  conduits  for  the  alleged  puri)ose  of  signalling 
in  cases  of  accident.     Its  passage  is  doubihil. 

The  .several  electric  lighting  bills  chieMv  empower  electric 
railroads  to  go  into  the  bu.siness  of  furnishing  light  or 
power  in  various  places  throughout  the  State,  or  empower 
village  trustees  to  contract  for  the  furnishing  of  such  light. 
There  is  also  one  by  .Senator  Owens,  who  does  not  want  any 
company  to  charge  over  half  a  cent  per  lu.ur  for  an  incan- 
descent light,  nor  more  than  4  cents  |)er  hour  for  each  arc 
light  in  any  city  of  over  800,00c  inhabitants.  The  fate  of 
most  of  this  legislation  is  uncertain,  but  the  odds  are  de- 
cifledly  against  much  of  it  getting  out  of  committee. 
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l-nrth    i'orward  and   Return   Circuit. 


Aco.r.lmg  to  a  daily  contcmporarv.  the  Abbe  Michel  has 
sncceclcd  m  using  two  separate  horizr.nta!  geological  strata 
as  a  telephone  circuit.  The  strata  are  ondncting.  and  arc 
separated  by  an  intermediate  stratum  of  comparativelv  in- 
sulating material.  Ry  coupling  the  transmitter  to  the  sur- 
face stratum  and  a  deep  stratum,  and  similarlv  coupling  the 
receiver,  it  was  f.nind  that  speaking  could  verv  well  he  ear- 
ned on  at  a  distance  of  i.>n  feet.  \'erv  rarelv  would  the 
geological  c.Miditions  permit  of  this  arrangement  heine 
adopted:  while  in  any  case,  of  course,  h  would  be  impossible 
to  have  more  th.in  one  svstem  in  the  same  locality —I  on - 
doti  "  Klectrician." 


Underground   Wires   in   Philadelphia. 

From  the  message  of  the  mavor  of  Philadelphia  it  appears 
that  .^xi  miles  of  underground  telephone,  telegrapl,  .-nid  elec- 
tric light  wires  have  been  a.l.led.  that  Rroad  street  is  relieved 
o  overhead  wires  and  that  thev  are  being  removed  from 
^farket  street.  The  citA-  now  has  f^  miles  of  undergmnnd 
wires  in  successful  operation. 


BV  LIEUT.  F.   JARVIS  PAITEX. 

Mr.  Xikola  Tesla  lias  been  prominent  in  the  electrical 
field  for  more  than  ten  years,  and  the  creations  tliat  have 
sprung  from  his  brain  have  made  his  name  familiar  to  the 
general  public.  His  work,  however,  has  been  of  such  an 
advanced  order  of  electrical  application  that  comparatively 
few  have  a  clear  idea  as  to  just  wliat  he  has  accomplished. 

Within  the  past  three  months  a  book  has  been  published 
which  tells  the  stor)-  and  which  is  indcx-d  a  rather  excep- 
tional contribution  to  the  electrical  literature  of  the  day, 
presenting,  as  it  does,  an  elaborate  description  of  all  that 
Mr.  Tesla  has  thus  far  given  to  the  public  in  his  patents  and 
lectures. '  it  includes  not  only  descriptions  of  his  numerous 
inventions,  but  his  personal  writings  upon  the  lines  of 
tiiought  and  experiment  he  has  advanced,  and  so  affords 
the  opportunity  for  a  brief  review-  of  what  he  has  done. 

From  both  a  literary  and  typographical  standpoint  the 
book  is  an  excellent  addition  to  the  electrical  library.  It  is 
tastily  gotten  up,  and  evinces  care  and  literary  skill  in  the 
editing;  the  illustrations,  which  are  profuse,  are  good,  and 
this  is  equally  true  of  the  frontispiece  portrait  of  Mr.  Tesla, 
which  to  many  will  largely  enhance  the  value  of  the  book. 

With  the  exception  of  a  short  biographical  sketch.  Part  I., 
comprising  twenty-four  chapters,  is  devoted  to  a  rather  ex- 
haustive treatment  of  the  many  forms  of  rotary  field  mo- 
tors that  Mr.  Tesla  has  from  time  to  time  invented.  One  of 
these  chapters,  which  will  meet  the  requirement  of  the  aver- 
age reader,  is  an  abridgment  of  Mr.  Tesla's  well  remembered 
lecture  before  the  .*\merican  Institute  of  Electrical  Engineers 
in  Ma),  1888,  in  which  he  gave  for  the  first  time  the  rotar>' 
field  motor  invention  to  the  public.  Most  of  the  remain- 
ing chapters  of  part  I.  are  detailed  descriptions  of  different 
modifications  of  the  general  multiphased  motor  system, 
such  as  would  likely  occur  to  an  active  inventor  anxious  to 
bar  with  a  j)rofusion  of  patents  every  access  to  a  broad  sys- 
tem naturally  open  to  many  variations.  In  fact,  many  of 
these  chapters  are  little  else  than  mere  transcripts  from 
])atent  specifications. 

Part  II.  is  devoted  to  high  fre(|uency  phenomena,  a  field 
of  investigation  that  seems  to  be  peculiarly  .Mr.  Tesla's  own. 
It  opens  with  an  intere.sting  chapter  that  .seems  to  be  from 
the  editor's  pen.  in  which  he  gives  his  owii  resume  and  esti- 
mate of  the  matter  set  ionh  in  Mr.  Tesla's  three  lectures 
upon  high  fre(|uency  eflfects.  lectures  given  in  succession 
before  the  American  Institute  t^f  Electrical  Engineers,  the 
Royal  Institution  in  London,  and  the  Franklin  Institute  in 
Philadelphia.  These  three  lectures,  reproduced  verbatim 
and  making  as  many  long  chapters,  constitute,  in  fact,  the 
main  part  of  the  work. 

Part  III.,  comprising  seven  short  chapters,  describes  quite 
a  variety  of  inventions  of  relatively  minor  importance,  so 
far  as  Mr.  Tesla's  work  is  generally  known,  and  which  would 
probably  never  have  seen  publication  beyond  the  patent 
specifications,  from  which  they  are  evidently  drawn,  had  not 
the  exhaustive  design  of  this  book  rendered  their  inclusion 
excusable.  The  inventions  here  mentioned  include  an  arc 
lighting  system  of  earlier  days,  some  suggestions  of  how  a 
unipolar  machine  might  be  built,  a  pyromagnetic  generator, 
a  thermoTTjagnetic  motor,  an  anti-sparking  dynamo  brush, 
and  a  method  of  regulation  for  constant  current.  Tliese 
chapters  are  interesting  mainly  as  showing  how  much  a  pro- 
fessed inventor  must  do  that  is  not  in  the  line  of  great 
achievement. 

.\  short  but  interesting  cliapter  describing  Mr.  Tesla's 
personal  exhibit  of  apparatus  at  the  World's  Fair,  and  a 
brief  reference  to  his  latest  surprise,  the  "electro-magnetic 
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oscillator "  for  producing  high  frequency  currents  by  me- 
chanical mean.-,  end;-,  the  volume. 

With  the  exception  of  a  few  chapters  by  the  editor,  the 
volume  is  a  collecticJn  of  Mr.  Tesla's  writings,  and  those  who 
have  followed  his  work  closely  will  find  in  it  little  that  is 
new.  Much  of  the  subject  matter  in  Part  1.,  devoted  to 
polyphased  currents,  is  taken  in  a  sweeping  manner  from 
patent  specifications,  and  as  such  will  be  new  to  some  who 
little  know,  without  such  a  review,  how  thoroughly  Mr. 
Tesla  looked  after  the  possible  variations  of  his  broad  in- 
vention. The  various  motors  described  are  shown 
in  their  most  elementary  forms  by  mere  diagrams  of  the 
operative  circuits. 

While  these  numerous  variations  of  the  same  general  idea 
are  instructive  as  showing  the  growth  of  the  invention  in 
the  inventor's  mind,  and  the  gradual  development  of  the 
mere  abstract  idea  to  different  practical  forms,  still,  in  all. 
these  descriptions  there  is  little  to  be  found  that  has  any 
practical  bearing  or  importance  to-day.     The  engineer  will 
hnd  in  these  chapters  little  that  he  cares  to  remember  for 
practical  use  or  application,  the  advocate  of  controversy  as 
to  priority  of  invention  will  find  ample  data  for  reference,  and 
the  student  of  electrical  science  will  find  in  them  evidence  of 
how   little   the   most   thoughtful   inventor   can   foresee   the 
features   of   his   invention   that   will   lead   to    most   contro- 
versy  and   discussion,   for   nowhere    in    these   earlier   writ- 
ings is  any  importance  attached  to  the  frequency   of  the 
alternating    current    used.     Throughout    the    twenty-four 
chapters  of  Part  I.  the  charming  delusion  prevails  by  in- 
ference that  all  these  machines  are  as  good  at  one  frequency 
as  at  another.     One  might  also  draw  the  erroneous  con- 
clusion that  polyphased  currents  were  first  discovered  and 
used  by  Mr.  Tesla;  on  the  other  hand,  no  one  can  doul)t 
that  the  biphased  and  triphased  rotary  field  machines  were 
simultaneously  worked  out  by  him  as  early  as  1887.     He 
did  not  leave  the  triphased  machine  for  a  follower  to  invent. 
Following  the  general  treatment  of  multiphased  machines 
come  descriptions   of  various  devices  and   makeshifts   (no 
word  seems  more  appropriate)  for  working  these  machines 
by   a  single  alternating  current.     The  rotary   field    motor 
operated  by  multiphased  currents,  as  its  every  feature  indi- 
cates it  should  be,  is  a  unique  and  characteristic  thing  and 
should  have  been  left  to  the  field  of  operation  that  its  in- 
herent  simplicity   must  sooner  or  later  create  for  it.     Its 
birth,  however,  was  contemporaneous  with  that   of  single 
alternating  current  working,  so  the  genius  that  first  showed 
the  rotary  field  machine  in  practice  must  pervert  his  inven- 
tion to  meet  the  requirements  of  a  system  to  which  it  was 
entirely  unsuited.     The  description  of  these  many  attempts 
adds  but  little  to  the  value  of  the  book. 

In  chapter  XIV.  is  given  a  description  of  a  single  alternat- 
ing current  motor  that  does  not  depend  upon  the  production 
of  two  currents  from  one,  and  another  chapter  shows  a  simi- 
lar motor  with  a  condenser  in  circuit,  which  points  to  Mr. 
Tesla  as  one  of  the  earliest  users  of  this  device. 

One  cannot  resist  the  conclusion,  however,  that  this  part 
of  the  work  is  a  little  padded  with  the  only  ostensible  pur- 
pose of  showing  what  a  lot  of  inventions  Mr.  Tesla  has  made, 
and  the  reader  is  tempted  to  wish  he  had  not  invented  so 
much. 

In  Part  II.,  devoted  to  high  frequency  effects,  we  have  to 
consider  an  entirely  different  order  of  work,  which  may 
be  properly  classed  as  pure  science,  for  there  is  scarcely  a 
practical  effect  described  in  the  many  pages  given  to  the 
three  lectures. 

In  this  work  the  purpose  in  view  has  apparently  been  to 
establish  by  experimental  process  the  identical  character  of 
light  and  sonic  form  of  electrical  manifestation  of  energy. 
In  attempting  this  proof,  Mr.  Tesla  has  doubtless  given  new 
evidence  in  favor  of  the  electro-magnetic  theory  of  light, 
which  theory,  of  course,  preceded  his  work. 


In  his  endeavor  to  obtain  a  very  high  frequency,  Mr. 
Tesla  doubtless  started  with  the  notion  of  setting  matter 
into  vibration  at  a  rate  approximating  that  of  light,  with  the 
expectation  that  under  such  violent  molecular  agitation  it 
would  emit  light.  It  is  left  to  be  inferred  that  so  high  a 
frequency  is  scarcely  possible  of  attainment,  while  a  much 
lower  one  under  favorable  conditions  produces  the  desired 
effects.  The  investigation  of  these  conditions  constitutes 
a  large  part  of  the  three  lectures,  which  are  sometimes  ted- 
ioiis  with  exhaustive  detail;  though  doubtless  essential  to  a 
thorough  investigation  of  the  problem  and  invaluable  as  a 
guide  to  further  work,  these  minutiae  are  not  always  inter- 
esting reading.  This  fact  seems  to  be  appreciated  occa- 
sionally, and  when  it  is  we  find  a  digression  in  the  form  of 
some  purely  speculative  possibility — generally  a  suggested 
practical  application  of  the  effect  under  consideration.  These 
are  often  so  purely  speculative  in  character  as  to  be  actually 
amusing. 

Seriously  speaking,  the  scientific  world  to-day  believes  in 
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the  electro-magnetic  theory  of  light  which  grows  out  of 
fundamental  views  enunciated  by  Faraday  and  elaborated  in 
later,  years  chiefly  by  Maxwell  and  Hertz.  Mr.  Tesla  has 
not  touched  the  mathematical  side  of  this  question,  and  so 
has  added  nothing  to  Maxwell's  proof.  Hertz  established 
by  experimental  or  physical  derionstration  the  truth  of  Max- 
well's deductions.  So,  if  Mr.  Tesla  has  added  something  to 
our  scientific  knowledge  of  this  subject,  it  will  consist  in 
what  he  has  added  to  the  work  of  Hertz. 

Broadly  speaking,  however,  the  Tesla  experiments  are 
the  same  in  general  results  as  those  performed  by  Hertz,  but 
are  undei  taken  in  a  different  and  entirely  original  manner 
and  are  shown  in  far  greater  profusion  and  variety  of  effect. 
Indeed,  Tesla's  investigation  of  the  electrostatic  field,  so  far 
as  variety  of  effect  is  concerned,  would  seem  to  leave  but 
little  to  be  desired.  Tesla's  labor  in  this  direction  was 
simply  a  long  and  painstaking  investigation,  the  apparent 
purpose  of  which  was  really  to  determine  what  practical  use, 
if  any.  can  electrical  science  derive  from  the  so-called  Hertz- 
ian oscillations.  If  this  question  must  be  definitely  an- 
swered by  the  Tesla  experiments,  we  are  compelled  to  say 
that  no  practical  use  for  such  phenomena  has  yet  been 
shown. 

The  vacuum  tube  and  lighl  effects  produced  by  rapid  al- 


4'J8 


THE     ELECTRICAL      WORLD. 


VOL.  XXIII.    No.  15. 


ternations  of  an  electro-magnetic  or  electrostatic  field,  and 
the  transmission  of  energy  along  a  single  wire  without  a  re- 
turn lead,  arc  beautiful,  and  mostly  novel  exhibitions  of 
what  can  be  done  with  electric  energy  under  properly  ar- 
ranged conditions,  but  they  are  not  of  practical  value  in 
any  use  that  has  yet  been  made  of  them.  1  hey  are  simply 
advanced  laboratory  experiments  of  great  scientific  beauty 
and  interest. 

The  introductory  part  of  one  lecture  is  given  to  a  de- 
scription of  the  apparatus  used  for  producing  the  high  fre- 
quency effects,  and  the  precautions  that  must  be  taken  in 
the  arrangement  of  the  parts  are  carefully  pointed  out  with 
a  view  to  help  the  experimenter  who  desires  to  follow  this 
line  of  investigation. 

Another  is  opened  with  a  description  of  the  best  form  of 
generator  tfj  be  used,  preference  being  given  to  a  form  of 
nnUor  dynamo  for  transforming  direct  current  into  an  al- 
ternating current  of  low  voltage  by  a  simple  dynamo  con- 
version. This  low  voltage  alternating  current  is  then 
changed  to  high  tension  by  an  ordinary  converter,  and  this 
current,  on  being  passed  through  the  (jscillatf>ry  trans- 
former, has  its  frcfjuency  raised  to  something  like  a  million 
a  second.  I 

Introducing  another  lecture,  Mr.  Tesla  goes  into  a  long 
digression  upon  the  human  eye  that  deals  in  nothing  but 
generalities,  having  little  <jr  no  bearing  upon  the  subject. 

The  efTects  described  in  these  three  papers  may  be  classed, 
for  sake  of  arrangement,  as  phenomena  produced  by  electro- 
static force,  dynamic  electricity  phenomena,  and  vacuum 
tube  efTects.     We  will  consider  some  of  these  briefly. 

Mr.  Tesla  claims  that  all  electric  and  magnetic  efTects  can 
be  traced  to  the  action  of  electrostatic  molecular  forces.  In 
fact,  he  goes  nmch  further  in  one  of  his  speculative  di- 
gressions and  refers  everything  among  Nature's  fanciful  de- 
signs to  the  action  of  electrostatic  force.  His  first  claim 
finds  some  confirmation  in  a  beautiful  e.xiKTiment  he  de- 
scribes, in  which  he  produces  a  veritable  tiame  by  the  action 
of  electrostatically  charged  molecules.  A  flame  is  thus  pro- 
duced by  which,  however,  no  material  is  consumed.  He 
thinks  this  experiment  gives  us  a  further  insight  into  the 
nature  of  an  ordinary  flame,  which  he  attributes  to  the  elec- 
trostatic effects  pnxluced  by  the  chemical  changes  going  on. 
The  experiments  in  which  vacuum  tubes  are  shown  glow- 
ing brightly  by  simply  being  placed  in  a  rapi«lly  alternating 
electrostatic  field  are  beautiful,  but  the  |>ractical  application 
suggested— of  lighting  an  apartment  by  simply  creating  an 
electrostatic  field  in  the  si)ace  between  the  walls  and  using 
detached  vacuum  tubes  for  lamps  that  will  always  be  aglow 
when  between  the  walls — is  far  from  realization,  and  the 
reading  public  should  not  be  left  with  the  imjiression  that 
anything  of  the  sort  has  ever  been  accomplished. 

Another  very  interestiirg  experiment  consists  in  the 
operation  of  lamps  and  motor  devices  l\v  the  discharge  from 
condensers,  and  he  points  nut  methods  ot  transforming  or 
rhnnging  the  voltage  of  direct  as  well  as  alternating  cur- 
rents by  means  of  condensers,  and  expresses  the  hope  in 
this  connection  of  perfecting  apparatus  hy  which  electricity 
of  high  tension  may  be  obtained  directly  from  heat  energy 
itself.  No  suggestion  is.  however,  given  as  to  wliat  the 
juethod  is  or  how  the  transformation  is  to  he  cfTerted. 
This  hazy  suggestiveness  of  great  practical  ends  jtist  in 
view  hut  never  reached  becomes  at  times  somewhat  un- 
sitisfactorv. 

Among  the  most  beautiful  of  this  array  of  experiments  is 
one  that  illustrates  the  impedance  of  a  rod  or  b.Tr  of  prac- 
ticallv  tio  resistance  when  connected  in  a  circiiit  to  which  a 
very  high  electromotive  force  and  frequency  is  applied.  Ow- 
ing to  the  impedance  the  current  mav  be  shtmtcd  around  it 
throuq^h  a  circuit  of  compnrati\elv  hicrh  resi'^tance  •^uppHed 
with  incatidc<;cent  latnps  that  glow  brilliantlv  when  their 
terminals  arc  connected  to  the  bar  at  points  only  a  few  inches 


aparL  It  is  further  shown  in  this  experiment  tliat  there  are 
points  or  nodes  on  the  bar,  from  which  no  current  can  be 
taken  in  the  manner  described,  while  others  dilTerently  situ- 
ated give  a  high  dilTerence  of  potential,  and  so  marked  ii) 
this  distribution  that  the  points  can  be  readily  selected  by  an 
ordinary  voltmeter  or  by  the  lamp  circuit  itself. 

The  most  surprising  of  the  new  facts  elicited  from  these 
investigations  is  that  the  shock  due  to  these  ver>'  high  po- 
tential and  high  frequency  discharges  can  be  supported  by 
the  person  without  serious  inconvenience.  This  Mr,  Tesla 
attributes  to  the  fact  that  the  body  ofTers  a  large  cross-sec- 
tion to  the  high  frequency  current,  which  distributes  itself 
uniformly,  so  that  the  current  density  is  small  at  any  point 
of  the  path.  The  inference  also  follows  that  these  currents 
pass  through  the  human  body  in  much  the  same  manner 
as  a  direct  current  passes  through  a  good  conductor.  The 
K.  M.  F.  used  in  this  experiment  was  about  2  X  lo' volts  and 
the  frequency  near  a  million  a  second.  \V  ith  this  enormous 
potential  literally  in  hand  Tesla  grasps  one  pole  of  the  high 
tension  transformer  and  approaches  the  other  to  the  op- 
l^jsite  i)ole,  on  ntaring  whicii  a  brush  discharge  having  the 
appearance  of  a  flame  passes  from  his  hand  to  the  free  pole. 
Enlarging  upon  this  phenomenon  in  his  usual  stjde  he  es- 
timates that  with  a  frequency  of  four  million  and  an  E.  M.  E. 
of  3  X  'o">  '^'s  entire  person  would  be  enveloped  in  such  a 
flame,  but  without  danger. 

In  another  beautiful  experiment  two  straight  wires  are 
connected  to  the  poles  of  the  high  tension  transformer  and 
stretched  parallel  to  each  other  across  the  room,  there  be- 
ing no  cross  connection  between  of  any  kind.  When  given 
the  high  tension  current,  these  wires  emit  streams  of  light 
or  brush  discharges  so  profusely  that  light  enough  is  pro- 
duced to  distinguish  objects  in  the  room.  If  these  wires 
are  bent  into  concentric  circles,  one  inside  the  other  in  the 
.same  plane,  the  annular  space  between  them  is  filled  with 
streamers  that  make  a  sheet  of  light  about  a  metre  in  area. 

Perhaps  the  most  interesting  feature  of  these  high  fre- 
(piency  phenomena  is  their  apparent  capability  of  operating 
various  sorts  of  electric  devices — even  motors  of  a  certain 
description — and  this  with  only  a  single  wire  leading  to  the 
source  of  energy.  In  one  of  the.se  illustrations  Mr.  Tesla 
is  led  to  say  that  he  thinks  it  probable  these  experi- 
ments indicate  the  possibility  of  operating  a  motor  at 
any  i)oint  of  the  earth's  surface  from  a  central  source  with 
only  an  earth  connection  to  the  latter.  This  he  hopes  to  ac- 
complish by  causing  the  electrical  charge  of  the  earth  to 
oscillate  and  by  the  use  of  resonance  a  distant  motor  is 
made  capable  of  picking  out  the  current  of  difTerent  rate  or 
frequency  that  is  intended  for  its  consumption  or  supply. 
It  is  probably  suggestions  of  this  character  that  have  caused 
some  rea<lers  to  view  .Mr.  Tcsla's  work  as  that  of  a  vis- 
ionary enthusiast. 

It  is  more  impf»rtant.  however,  to  determine  just  what 
Tesla  has  given  in  this  discussion  of  high  frequency  phe- 
nonuMia  that  is  o,'  value — for  its  value  is  really  quite  inde- 
pendent of  any  views  he  may  hold  concerning  the  possible 
future  ap|ilications  of  electricity. 

He  has  built  up  a  method  of  experimental  investigation 
of  physical  phenomena,  concerning  which  much  remains  to 
be  learned.  This  method,  with  its  vast  array  of  beautiful 
experiment,  is  original  and  goes  some  steps  bevond  the 
point  reached  by  previous  work  in  this  field,  which  may  l>c 
defined  as  the  experimental  investigation  of  molecular 
physics.  In  all  this  there  is  little  of  practical  interest  to  the 
electrical  engineer.  In  going  into  this  domain  Mr.  Tesla 
left  what  is  commonly  called  electrical  engineering  behind 
and  his  work  in  this  ncw^  field  should  therefore  not  be 
indeed  by  its  standards. 

To  the  physicist  ^Tr.  Tesla  stands  a  pioneer  of  a  new  and 
wide  field  of  research. 

To  the  electrical  engineer  he  stands  the  inventor  of  the 
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rotary  field  machine,  a  brilliant  and  unique  conception,  which 
he  soon  leit  tor  tne  engnieer  to  eiaDorate  and  hgure  out. 

Beiore  the  general  puunc  he  stands  a  pnenomenal  inventor 
from  the  liastern  World,  from  whom  is  expected  little  less 
than  it  he  earned  AlaclUm  s  lamp  m  his  Hand,  wliicli,  of 
course,  is  wrong,  and  an  injustice  both  to  the  public  and  to 
AJr.  Tesla. 

Mr.  I'esla  is  a  hard  and  patient  worker  and  has  done 
enough  for  one  decade  in  producing  the  rotary  motor.  He 
has  doubtless  much  of  importance  in  store  for  us,  but  the 
difference  should  never  be  lost  sight  of  between  the  search 
for  Nature's  truths  in  the  laboratory  of  the  physicist  and  the 
reduction  of  the  results  attained,  however  great  their  promise, 
to  a  form  suitable  for  commercial  use. 


The   Home  of  the  Card   Hotor  and   Dynamo    Company. 


HE  South  and  Southwest  have  long 
been  recognized  as  among  the  im- 
portant fields  for  the  introduction 
of  electric  installations  of  all  kinds, 
and  the  city  of  Cincinnati  in  par- 
ticular is  considered  the  central 
point  of  a  vast  territory;  in  fact,  it 
is  one  of  the  leading  cities  of  the 
country,  electrically  speaking.  The 
success  of  the  Card  Motor  and 
•  Dynamo  Company,  pre-eminently 
a  Cincinnati  enterprise,  is  but  nat- 
^ — --  '"'  ural,  therefore. 

Some  four  years  ago  this  company  was  started.  Step  by 
step  it  has  steadily  grown  both  in  the  extent  of  its  plant 
and  scope  of  its  work.  From  a  small  shop  on  one  of  the 
unimportant  streets  of  the  city,  it  has  become  what  is  in 
many  respects  one  of  the  most  interesting  factories  yet  con- 
structed. 

The  factory  fronts  on  Broadway,  and  extends  down  Hunt 
street  a  long  distance.  Practically  all  the  lower  floor  is  de- 
voted to  the  factory.  The  Broadway  front  of  this  floor  is 
used  as  a  show  room,  where  motors  and  dynamos  of  all 
types  and  sizes  manufactured  by  the  company  are  on  exhibi- 
tion.    The  offices,  located  immediately  over  the  show  room, 


the  entire  building  and  power  for  all  the  machines  are  ob- 
tained. The  plant  is  so  arranged  that  whenever  it  is  neces- 
sary to  work  overtime  the  electric  current  is  obtained  from 
the  central  station,  thereby  saving  the  cost  of  running  the 
steam  plant. 

All  of  the   machinery  on   the   floor  is  operated  by  Card 


SWITCHBOARD  AND  GENERATOR  IN  THE  CARD  FACTORY. 

motor,  either  directly  connected  or  belted  to  the  machine. 
The  accompanying  illustration  shows  one  of  the  large 
planers  operated  by  a  3-h.  p  motor  suspended  from  the  ceil- 
ing. With  this  arrangement  any  desired  speed  can  be  se- 
cured for  the  machine.  It  is  at  present  run  at  two  speeds,  a 
slow  forward  movement  and  a  quick  return,  an  automatic 
controller  serving  to  change  the  speed  of  the  motor.  This 
obviates  the  necessity  of  any  extra  shafting  or  gears  to  se- 
cure the  same  result,  and  almost  doubles  the  capacity  of  the 
machine. 

In  another  sketch  is  shown  a  drill  press  directly  connected 


SHOW  ROOn  IN  THE    CARD   FACTORY. 


are  commodious  and  attractive.  The  rest  of  this  floor  is  de- 
voted to  a  store  room  for  material  and  supplies  of  all  kinds. 
It  is  on  the  first  floor,  where  the  Card  machines  are  built, 
however,  that  the  visitor  finds  most  of  interest.  The  entire 
power  is  supplied  by  a  Card  generator,  situated  alongside  of 
the  handsome  marble  switchboard  showm  in  the  cut.  A 
steam  engine  runs  this  one  generator,  from  which  light  for 


to  a  Card  motor.  Connected  in  this  way,  it  will  readily 
be  seen  what  an  advantage  is  secured  by  having  a  reversing 
power.  The  machine  can  be  adjusted  for  any  work  ob- 
tainable from  such  tools,  with  the  increased  advantage  of  a 
variable  and  reversible  speed. 

The  lathes,  and  there  are  many  of  them,  are  all  operated 
with  motors  of  the  Card  type,  so  tliat  it  may  be  said  that 
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Card    motors    and    dynamos   are    manufactured    by    them- 
selves. 

The  Card  Motor  and  Dynamo  Company  now  manufac- 
tures motors  and  dynamos  of  all  sizes,  paying^  particular  at- 


PLANER    DHIVKN     BY    KLKCTliU:    MOTOR. 

tention  to  the  operation  of  machinery  with  motors.     l-Vom 

its  own  experience,  it  claims  to  show  a  savinjj:  <if  35  per 

cent,  in  the  cost  of  oi)eration.  and  that  the  perfonnance  of  a 

machine  so  constructed  is  hij^hly  satisfactory  in  everv  sense. 


KI.KCTRICAI.I.Y    Ul'KUATi:i)    1»RIM,    l'RK88. 

Ucctnily  the  company  has  taken  u|>  the  manufacture  of 
street  railway  apparnttis,  and  it  anticipates  an  extensive  busi- 
ness in  this  line. 


Electric    lisht    Prospects    in    Mcsnlnfl. 


nVCMARIKs  M     (Aff.nv 

The  present  c(.ntract  for  ilhtminatiuK  tJ"s  city  by  gas  ex- 
pired on  the  -jSth  of  March,  but  owinp  to  a  <leadlock  in  the 
municipal  comicil.  the  Ministrv  appointed  a  c<Mnmissar\. 
who  will  act  until  the  organization  of  a  new  body  in  Tune, 
and  no  action  will  be  taken  until  then. 

The  only  illuniinatinj::  plant  in  ^Tessina  is  the  gas  works, 
absolutely  owned  and  operated  by  an  EnpUsh  company,  tm- 
«ler  a  concession  from  \ict(M-  F.tntnantirl  in  iWir.  and  which 
has  betMi  <ince  renewed.  The  liq^ht  furnished  and  the  prices 
cbarped  are  both  causes  of  great  dissati  .faction. 

The  power  is  only  eipht  candles,  and  it  costs  about  $1.02 
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gold  for  1,000  cubic  feet  It  appears  to  me  that  there  is 
here  a  great  opportunity  for  any  enterprising  electric  light 
company,  fur  in  Italy,  as  well  as  in  the  United  States,  the 
people  are  only  too  willing  to  adopt  the  latest  and  best 
illununant. 

l"ur  the  installation  ui  a  plant  for  lighting  stores  and 
dwellings  and  the  furnishing  of  motive  power  tlie  prospects 
are  equally  favorable.  The  "  locus  habitandi  "  in  Messina,  as 
in  the  majority  of  other  European  cities,  is  the  apartment,  or 
what  we  know  as  the  "  Hat."'  The  \\alls  here  are  never  less 
than  two,  sometimes  three,  feet  thick,  and  built  of  stone,  so 
that  the  introduction  of  gaspipes  on  any  floor  except  the 
first,  where  the  connection  is  made  from  the  street,  is  at- 
ten<led  with  so  much  labor  and  expense  that  very  few  houses 
except  those  recently  built,  into  which  it  was  carried  during 
construction,  are  .so  equipped. 

\'<»  local  obstacles  confront  the  introduction  through  the 
smallest  of  apertures,  under  window  frames,  etc.,  of  the  tiny 
electric  wire,  which  can  be  carried,  upon  arms  projecting 
fiom  the  houses,  that  privilege  being  now  enjoyed  by  the 
telephone  company,  so  that  one  of  the  largest  factors  in  con- 
struction expense,  the  buying  and  i>lanting  of  poles,  is 
avoided. 

As  to  motive  power,  there  is  one  applicant  already  in  the 
field  willing  to  adopt  it  as  soon  as  it  is  installed,  and  that  is 
the  Tramway  Company,  which  runs  its  lines  from  Messina 
to  I'aro  Point,  a  distance  of  9  miles,  and  to  Barcelona,  a 
distance  of  30  miles.     It  is  now  operated  by  dummy  engines. 

I  realize  that  the  first  questions  that  will  arise  are.  what 
will  be  the  cost  of  constructing  a  plant,  and  what  will  coal 
cost?  i     •    •      '    I 

When  I  say  that  the  average  price  for  unskilled  labor  is 
35  cents  and  skilled  45  cents  per  diem,  that  the  laying  of 
stone,  including  cost  of  material,  is  50  per  cent,  cheaper  than 
brick;  that  lumber  is  no  more  expensive  than  in  the  I'nitcd 
States;  that  land  is  remarkably  cheap,  and  that  Cardiff  coal 
cost.s,  delivered  on  the  wharf,  S4  per  ton,  I  think  the  ques- 
tions are  satisfactorily  answered. 

r.efore  writing  this  report.  1  made  a  thorough  canvass 
of  the  business  men  of  the  city,  and  they,  without  exceptioif. 
promisetl  their  most  earnest  co-operation,  both  with  their 
influence  and  their  purses,  to  make  the  installation  of  an 
electric  plant  in  Messina  a  success. 

With  the  day  of  deliverance  from  the  thraldom  of  a 
gigantic  monopoly  at  hand,  the  .idvent  of  any  Moses  will 
be  hailed  with  joy.  but  if  he  come  from  the  West,  with  which 
the  commercial  interests  of  the  Messincsc  are  so  closelv 
allied,  he  will  receive  the  heartiest  of  welcomes. 

Tet  me  say  to  those  companies  who  may  see  fit  to  enter 
into  competition  to  do  so  in  propria  persona,  so  to  speak,  bv 
sending  a  well  equipped  representative  to  look  over  the 
grounds,  and  to  he  on  hand  to  meet  any  emergency,  or  to 
an<;wer  anv  qtiestion  that  may  arise. 

To  enter  into  correspondence  and  overwhelm  those  in 
.juthority  with  circtilars,  indorsements,  etc..  printed  in  a 
language  that  to  most  of  them  is  unintelligible,  is  a  sheer 
waste  of  printer's  ink,  stationers  and  stamps. 

The  fastest  steamers  of  the  TTamburg  American  line 
leave  Xew  York  even-  two  weeks,  and  land  their  passengers 
in  Naples  in  ten  days,  from  which  place  it  is  only  a  night's 
sail  to  Messina. 

A  personal  representation  will.  T  am  sure,  he  productive  of 
good  restilts.  while  correspondence  will  only  tend  to  fill  the 
w.Tste  basket. 

T  do  not  wish  for  one  juoment  to  be  understood  as  savin c" 
that  the  installation  will  be  an  over  easy  task  to  accomplish, 
for  this  gas  company  is  in  no  \nse  different  from  like  corpora 
tions  in  the  Ignited  .<=^tates.  and  no  doubt  will  make  a  bitter 
fight,  but  in  thi<5  ra«;e  the  intnider  ^vill  find  helping  hands 
awaiting  him  from  n  long  opprrsccd  people,  who  will  onlv 
too  gladly  arrav  themselves  on  the  side  of  progress. 
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OOMPIIiED  FROM  THE 
PRINCIPAL  FOREIGN 

Note. — Oiving  to  the  crowded  condition  of  this  department  the  following 
changes  will  be  made,  the  object  being  to  enable  more  space  and  attention  to  be  given 
to  abstracts  of  articles  and  papers  of  a  more  important  nature.  Almost  every 
issue  oj  each  of  the  foreign  journals  contains  descriptions  and  data,  often  with 
illustrations  and  tables,  of  local  central  stations  and  isolated  plants  ;  unless 
they  appear  to  be  of  special  interest  they  will  not  be  noticed  hereafter.  Rejer- 
ences  to  descriptions  of  steam  and  gas  engines,  boilers,  fuels,  etc.,  and  all  other 
subjects  not  belonging  under  the  heading  of  electricity  and  magnetism,  will  in 
general  be  omitted.  The  Swiss  monthly  ^^  Journal  Telegrciphique  "  (in  the 
Frencli  language)  contains  probably  the  best  telegraph  and  telephone  statistics 
of  the  world,  and  as  this  Journal  is  doubtless  accessible  to  those  specially  in- 
terested in  this  subject,  references  to  such  statistics  and  descriptions  in  that 
Journal  will  hereafter  be  omitted.  Serials  in  the  nature  of  a  treatise  on  a 
subject  will  be  noticed  only  once  ;  this  will  apply  also  to  papers  which  are 
continued  in  several  issues  and  which  are  merely  referred  to  in  these  columns 
as  distinguished  from  being  abstracted.  When  the  same  paper  or  article  is 
reprinted  or  abstracted  in  several  journals,  only  the  first  appearance  will  be 
noticed,  except  if  the  original  is  in  a  foreign  language  and  the  reprint  is  an 
English  translation,  in  which  case  the  references  to  the  translation  will  also 
be  given,  as  usual.  Ve?y  good  abstracts,  generally  longer  than  can  be  given 
here,  are  published  in  the  monthly  journal  of  the  Institution  of  Pllectrical 
Engineers  (London),  and  in  the  Proceedings  of  the  Institution  of  Civil  Engi- 
neers (London) ,  which  abstracts  will  be  noticed  only  in  case  the  original  article 
has  twt  been  mentioned  in  these  columns. — C.  II. 


KLECTRO-PHYSICS. 
Cathode  Rays. — The  Lend.  "  Elec,"  March  23,  contains 
an  article  by  Prof.  Fitzgerald,  in  which  he  reviews  briefly  a 
recent  paper  by  Mr.  Lenard  in  "  Wied.  Ann.,"  No.  2,  1894, 
on  "  Cathode  Rays  in  Gases  Under  Atmospheric  Pressure 
and  in  Extreme  Vacua";  it  is  followed  by  a  translation  of 
the  complete  paper,  together  with  a  number  of  illustrations. 
The  subject  of  the  investigation  is  the  action  that  takes 
place  in  the  so-called  dark  space  surrounding  the  negative 
pole  in  a  Geissler  tube;  these  rays  are  capable  of  penetrating- 
thin  metallic  partitions;  in  Mr.  Lenard's  apparatus  he  seals 
a  small  hole  or  window  in  a  vacuum  tube  with  a  thin  piece 
of  aluminium  foil,  through  which  the  cathode  rays  are 
passed  normally,  producing  a  faint  glow  outside  of  the  win- 
dow visible  to  a  distance  of  5  centimetres;  substances 
whicli  become  phosphorescent  in  ordinary  vacuum  tubes 
glow  brightly  in  the  air  to  distances  up  to  8  centimetres 
from  the  window;  he  concludes  that  cathode  rays  are  a 
phenomenon  in  the  ether  and  are  independent  of  the  pres- 
ence of  matter;  the  paper  is  of  considerable  interest,  and 
does  not  admit  of  being  abstracted. 

Electric  Transference  0/  Heat. — In  an  editorial  in  the  Lond. 
'■  Elec.  Rev.,"  March  23,  attention  is  called  to  the  fact  that 
the  difference  of  potential  between  a  conducting  body  and 
iron  depends  on  whether  the  latter  is  magnetic  or  non-mag- 
netic, and  calls  attention  to  a  recent  Academy  paper  by  Mr. 
Houllevigne,  in  which  he  examines  this  phenomenon;  the 
paper  is  briefly  described,  but  the  explanation  is  not  quite 
clear;  it  appears  that  a  magnet  placed  in  the  neighborhood 
of  one  of  the  junctions  of  a  copper  iron  couple  modifies  the 
difference  of  potential;  as  no  current  can  be  produced,  there 
being  no  energy  consumed,  the  variation  of  the  E.  M.  F. 
must  be  compensated  in  the  rest  of  the  circuit,  which  com- 
pensation occurs  in  the  magnetic  parts  and  is  assumed  to  be 
in  the  nature  of  a  continuous  variation  of  the  potential  be- 
tween the  sections  which  are  unequally  magnetized,  a  con- 
clusion which  has  been  tested  experimentally  in  that  paper. 
Compensating  Electromotive  Forces. — An  Academy  paper 
by  Mr,  Schuerr  on  "  Means  for  Compensating  the  Electro- 
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motive  Forces  of  a  Cell,"  is  abstracted  in  "  L'Elec,"  .March 
17;  the  object  is  to  find  if  it  is  possible,  with  the  aid  of 
other  local  couples,  to  compensate  for  the  various  E.  M.  Fs. 
of  a  cell. 

Capacity  of  Ley  den  Jars  in  Series. — The  Lond.  "Elec. 
Rev.,"  Alarch  2}^,  explains  the  apparent  disagreement  be- 
tween several  writers. 

Condenser. — A  theoretical  discussion  from  the  Italian  by 
Mr.  Lori  of  a  C(jndenser  made  of  cylinders  which  are  not 
coaxial,  is  given  in   "  La  Lum.  Elec,"  March  24. 

MAGNETISM. 

Magnetization  of  Soft  Iron. — A  translation  of  Mr.  Joubin's 
paper,  mentioned  in  the  Digest  Feb.  24,  is  published  in  the 
■'  Phil.  Mag."  for  March. 

UNITS,    MEASUREMENTS   AND   INSTRUMENTS. 

Testing  Iron  of  Transformers. — In  an  article  by  Mr. 
Feldmann,  in  the  Lond.  "  Elec,"  Alarch  23,  he  gives  the 
following  formulas  for  the  eddy  current  loss  per  cubic 
centimetre,  as  determined  from  Flemings  values: 

/     b  p  o)3)     \- 

^-- watts  for  sheets, 

— —^ -1   watts  for  wires, 

in  which  b  is  the  thickness  or  diameter  in  millimetres,  p 
the  frequency  ,  and  Sa  the  maximum  induction.  These 
he  verifies  experimentally  by  calculations  from  differ- 
ent sets  of  tests,  giving  the  results  in  a  number  of  tables ;  he 
believes  the  method  to  be  one  for  workshop  use;  he  thus 
shows  good  reason  for  believing  that  the  formulas  at  present 
in  use  agree  with  results  of  observation.  Editorially  a 
source  of  error  not  alluded  to  in  this  paper  is  pointed  out — it 
is  questioned  whether  it  can  safely  be  assumed  that  the  read- 
ing of  a  Cardew  voltmeter  is  a  measure  of  the  maximum 
voltage;  in  the  above  case  this  appears  to  have  been  so,  but 
it  is  recommended  not  to  assume  this  in  ever)'  case  without 
some  experimental  determinations  of  the  shape  of  the  wave. 

T'esting  Iron. — A  correspondent  in  the  Lond.  "Elec," 
March  2^,,  asks  how  Mr.  Parsons  in  his  method,  explained 
in  the  Digest  last  week,  obtains  equal  induction  in  the  two 
samples;  as  he  explained  it,  a  core  of  laminated  brass  would 
appear  to  be  excellent  material  for  a  transformer. 

Brilliance  of  a  Candle  Flame. — According  to  a  paper  by 
Mr.  Glan,  from  "  Wied.  Ann.,"  mentioned  in  the  Lond. 
"  Elec,"  March  23,  the  luminosity  of  a  candle  can  be  calcu- 
lated directly  from  its  flame;  he  found  that  the  height  of 
the  flame  was  not  the  only  factor  determining  the  bright- 
ness; also  that  a  stearine  candle  5.88  centimetres  in  circum-' 
ference  had  a  higher  luminosity  (candle  power?)  than  an- 
other 6.40  centimetres  in  circumference;  he  found  that  the 
ratio  of  the  volume  of  the  flame  to  the  illuminating  power 
was  ven,'  nearly  constant,  the  difference  between  the  calcu- 
lated and  the  observed  results  being  never  greater  than  3 
per  cent.;  from  this  it  follows  that  equal  volumes  of  the 
bright  flame  of  any  two  candles  give  out  the  same  light; 
editoriallv,  it  is  stated  that  the  mean  projected  area  of  the 
luminous  part  of  a  standard  candle  flame  is  about  half  a 
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installation  is  75  per  cent.  In  another  the  motor  is  at  a 
pumping  station  1,000  leet  distant,  and  is  operated  eatireiy 
from  tne  generator  end,  there  bemg  no  atienuant  at  tne 
motor;  in  another  case  the  series  motor  is  at  umes  coupled 
in  parallel  with  a  steam  engine,  a  combmation  wnich  is  said 
to  work  very  satisfactorily ;  a  mrther  advantage  of  the  series 
machines  is  that  the  neutral  zone  of  the  armature  does  not 
shift  with  varying  loads. 

ELECTRIC  RAILWAYS. 

Board  0/  Trade  ReguLit.ons. — The  London  journals  of 
March  2^^  publish  the  regulations  which  the  Board  of 
Trade  has  decided  to  prescribe  regarding  tramways  worked 
by  electricity;  the  proposed  regulations  were  published  some 
time  ago,  the  present  form  being  the  final  modification. 
The  Lond.  "  Elec."  and  the  Lond.  "  Elec  Eng."  also  pub- 
lish the  proposed  regulations  for  the  electric  underground 
railways  in  metal  lined  tunnels.  Both  of  these  sets  of  regu- 
lations are  too  long  to  be  given  here  and  are  not  of  a  nature 
to  admit  of  being  abstracted.  Editorially,  the  Lond,  **  Elec." 
states  th.at  in  scarcely  a  single  instance  can  the  interests  of 
electric  traction  be  said  to  have  suffered  by  the  amendments 
made  to  the  proposed  rules;  the  general  effect  of  the  regu- 
lations is  to  compel  the  use  of  feeders;  the  maximum  earth 
current  is  increased  from  2  amperes  to  10  per  line,  and  a 
current  equal  to  5  per  cent,  of  the  total  output  of  the  sta- 
tion is  permitted  as  an  alternative;  one  main  purpose  of  the 
regulation  is  to  insure  that  if  any  leakage  passes  through 
the  earth  it  shall  enter  gas  and  water  pipes  and  not  leave 
them,  except  through  proper  metallic  conductors,  thus 
avoiding  corrosion;  an  important  concession  is  the  allow- 
ance of  15  per  cent,  increase  in  the  fall  of  potential  in  regula- 
tion instead  of  5  volts.  The  rules  are  also  discussed  edi- 
torially in  the  Lond.  "  Elec.  Eng.,"  where  the  opinion  is  ex- 
pressed that  electric  traction  interests  have  no  ground  for 
objecting  to  the  rules  as  they  now  stand. 

High  Speed  Railway. — .\  recent  paper  by  Prof.  Ziper- 
nowsky  on  the  proposed  \  ienna-Budapest  line  is  abstracted 
briefly  in  the  "  Elek.  Zeit.,"  March  8.  He  claims  that  speeds 
of  120  to  150  miles  per  hour  are  practicable,  but  limits  him- 
self to  a  speed  of  "^2  miles,  the  total  distance  being  167 
miles;  with  a  single  track  and  a  single  passing  point  at  the 
middle  of  the  route,  a  train  can  be  dispatched  in  each  direc- 
tion every  one  and  a  half  hours;  with  three  such  passing 
places,  the  number  of  trains  is  doubled;  with  four  motor 
cars  running  continuously  1,000  h.  p.  will  be  required,  pro- 
duced by  two  stations  of  300  h.  p.  each;  for  the  transmission 
he  .suggests  10,000  volts,  which  are  transformed  at  50 
stations  to  the  5CO-volt  line  current.  The  present  scheme 
is  a  modification  of  the  one  described  in  The  Electrical 
World  Oct.  10,  i8<;i.  and  appears  to  be  a  more  possible  one. 
The  article  mentioned  in  the  Digest  Feb.  24  is  con- 
tained more  at  Irntrth  in  the  "  Bui.  dc  la  Soc.  Int."  for 
I'cbruary. 

Wattrloo  and  City  Railway. — According  to  the  Lond. 
"  Elec.  Eng.."  March  23,  the  construction  of  this  railway  is 
about  to  he  begun:  it  will  he  about  a  mile  ajid  a  half  long, 
connecting  the  W'atcrUio  station  with  a  point  in  the  eastern 
centre  .of  London :  the  description  is  confined  entirely  to  the 
ALirch  8,  Mr.  Schultr.  after  mentioning  the  advantages  of  civil  enginecriHg  features;  it  will  be  somewhat  like  the  City 
series  tracti(Mi,  among  which  are  the  greater  torque  and  the  an<l  South  L<^n(1on  underqTound  railway,  an  important  dif- 
fixed  positions  of  the  br\islies.  describes  several  small  in-  (ercnce  bcitig  that  the  tunnels  will  be  12  feet  in  diameter  in 
stallati<^ns  in  (iermany.  which  have  been  in  operation  for  place  of  to;  each  car  will  carr>-  50  passengers,  and  each 
some  time;  in  all  of  these  there  is  but  <inc  generator  and  train  will  be  composed  of  seven  cars;  where  it  crosses  under 
one  motor;  it  seems  that  telegraphic  communication  is  ncc-  the  river  it  will  be  60  feet  below  high  water;  one  terminal  will 
essary  for  signaling  fnMii  the  motor  to  the  generator;  for  be  63  feet  deep  and  the  other  35  feet;  it  is  estimated  to  cost 
starting  the  mof<ir.  the  motc^r  and  generator  are  conncctefl      two  and  a  half  million  dollars. 

Conductor  Rail  Sv^trm. — .\ccording  to  the  Lond.  "Elec," 
March  23.  a  line  will  be  run  in  Lyons  connecting  the  centre 
of  the  town  wkh  the  Exhibition,  in  which  a  conductor  rail 
is  used,  connected  in  circuit  by  magnets  laid  r^nderground ; 


square  inch  and  the  brilliancy  is  therefore  2  candle  power 
per  square  inch. 

Voltameter. — The  "Elek.  Zeit.,"  March  22,  gives  a  short 
illustrated  description  01  an  improved  gas  voltameter  in- 
tended for  currents  up  to  0.2  ampere;  the  Hydrogen  alone  is 
measured,  as  the  absorption  01  liie  oxygen  by  tlie  liquid 
introduces  errors;  the  accuracy  is  said  to  be  very  great,  vhe 
difference  between  the  measurements  made  by  it  and  by  the 
silver  voltameter  being  only  0.05  per  cent. 

Recording  Vu'tmeter. — A  translation  of  the  description  01 
the  l<ap>>  instrument,  mentioned  in  the  Digest  Jan.  zj,  is 
given  in  abstract  in  the  Lond.  '"  Elec, "  March  27^,  including 
four  of  the  most  important  illustrations. 

Injluence  Machines. — The  two  forms  of  the  improved  ma- 
chines of  Mr.  Bonetti  are  illustrated  and  described  in 
"  L'i^ilec."  March  17;  it  will  be  remembered  that  there  are 
no  sectors  in  these  machines  and  that  the  number  of  brushes 
is  increased,  by  which  modifications  the  output  of  the  ma- 
chine is  considerably  increased,  but  it  is  no  longer  self-ex- 
citing. The  "  iiiil.  de  la  Soc.  Int."  for  I'ebruary  contains  a 
description  of  this  machine  by  Dr.  d'Arsonval,  but  without 
an  illustration. 

Simple  Thomson  Galvanometer. — .\  very  simple  form  is 
described  and  illustrated  in  the  "Elek.  Zeit,"  March  8, 
which  may  be  used  with  the  reflected  beam  or  telescope. 

DYNAMOS  AND  MOTORS. 
Electric  Motor  in  Aeronautics.  —  I  nan  editorial  in  the  Lond. 
"  I'^lec.  Kev., '  March  2}^,  belief  is  expressed  that  electricity 
(jffers  the  nujst  pnjmising  prospects  of  immediate  results,  the 
electric  motor  being  the  easiest  of  all  to  develop  the  rc- 
(juired  degree  of  lightness  and  power;  attempts  to  provide 
steam  or  explosive  motors  will  prove  costly  if  not  futile;  "a 
minimum  of  10  poimds  weight  per  horse  power,  and  at  most 

15  pounds,  has  been  calculated  as  necessary"  (whether  this 
means  that  lo  to  15  pounds  is  the  maximum  or  greatest 
weight  which  a  motor  and  source  of  power  may  have  per 
horse  power  hour  is  n«>t  quite  clear);  reference  is  made  to 
obtaining  the  current  from  a  sort  of  trolley  wire,  a  device 
mentioiu'd  in  the  Digest  some  time  ago;  Trouve  has  suc- 
ceeded in  developing  energy  in  a  small  motor  at  the  rate  of 

I  h.  p.  for  each  7  pounds  (but  it  does  not  state  the  total 
weight  or  total  horse  power);  neither  gas  nor  steam  motors 
have  done  any  better. 

Alternator.  -  It  is  e.vplained  in  the  Lond.  "  Elec,"  March 
23,  that  the  ring  in  the  alternator,  described  in  the  Digest 
March  31,  is  not  a  .solid  casting  of  steel,  as  was  stated  in 
that  article,  but  that  it  is  built  u|)  of  sheet  iron;  in  a  test  of  a 
275  l<w.  alternator  the  l(»ss  was  6,coo  watts  fi>r  hysteresis 
:ind  l'*oucault  currents. 

ARC    AND    INCANDESCENT    LU;HTS. 
Theory  0/  Electrical  Projectors. —  The  articles  by  Mr.  Hlon- 
del,  abstracted  in  the  Digest  Dec.  3,  iH«)3,  and  Jan.  6,  1894. 
have  been  published   by   Lnhure,  of  Paris,  in  a  more  c.\ 
tended  form  as  a  pamphlet;  a  long  list  of  articles  and  works 
on  tlii';  subject  is  given  in  an  apjiendix. 

TRANSMISSION  OF  POWKR. 
Series  Transmission   0/  Power. — In    the    **Klek     Zeit..' 


in  circuit,  and  the  generator  is  then  started:  notwithstand- 
ing considerable  loss  in  the  line  there  -s  practicallv  no  varia- 
tion in  speed  for  vcr>'  great  differences  of  load:  with  a  50- 
volt  loss  on  a  600-volt  circuit,  the  efficiency  with  a  24-h.  p. 


April  14,  1894. 


XHE^     EM.ECTR1CAL     WORLID. 


503 


the  system  is  that  of  Claret  &  VuUeuniier,  and  is  said  to  have 
been  used  successfully  at  Clermont;  no  further  information 
is  given. 

Electric  Tricycle. — The  Carli  vehicle  is  illustrated  and  de- 
scribed in  "  La  Nature,"  March  lo;  it  contains  a  battery  of 
lo  cells,  each  of  a  capacity  of  loo  ampere  hours,  making  a 
total  of  two  kilowatt  hours;  a  cell  weighs  ii  pounds,  con- 
tains 5  horizontal  plates  and  can  be  discharged  at  5  amperes; 
the  total  weight  is  352  pounds;  the  motor  takes  550  watts; 
it  can  therefore  run  for  four  or  five  hours  and  can  also  be 
used  to  recharge  the  accumulators;  he  charges  the  accumula- 
tors with  very  small  currents  during  a  long  time,  which 
enables  him  to  use  primary  batteries;  for  starting  or  for  a 
sudden  demand  for  power,  there  are  a  set  of  rubber  springs, 
which  can  be  stretched  by  hand  or  during  a  run,  and  which 
are  applied  by  means  of  a  catch;  their  force  is  sufficient  for 
running  about  150  feet. 

Eleclric  Ommhus.  —  "Ind.  and  Iron,"  March  16,  contains 
an  illustrated  description,  the  illustrations  of  which,  how- 
ever, show  only  the  exterior,  of  the  omnibuses  which  are  to 
be  run  in  London  by  means  of  storage  batteries;  little  data 


are  given. 


Cars  Driven  by  Gas. — The  Lond.  "Elec,"  March  23, 
quotes  from  a  German  gas  journal,  in  which  Prof.  Gost- 
kowski  claims  that  a  gas  car  is  24  per  cent,  cheaper  to  run 
than  an  electric  car;  that  the  latter,  with  overhead  wires,  has 
a  past,  while  the  gas  car  has  a  future;  no  further  informa- 
tion is  given. 

CENTItAL  STATIONS,  PLANTS,  SYSTEMS  AND  APPLIANCES. 

Parallel  Working  0/  Long  Lines. — The  discussion  of  Mr. 
Mordey's  paper  (see  Digest,  March  31)  is  published  in  the 
Lond.  ■'  Elec,"  March  23.  Mr.  Raworth  claimed  that  the 
peculiar  phenomenon  which  Prof.  Forbes  pointed  out  was 
not  an  alternating  current  effect  at  all,  nor  was  any  electricity 
involved  in  it;  under  the  circumstances  nothing  could  hap- 
pen but  hunting;  the  same  thing  would  have  happened  if 
the  two  engines  had  been  connected  by  a  thin  rubber  belt 
over  the  two  flywheels,  in  which  case  the  slack  would  have 
occurred  at  the  top  and  bottom  in  regular  pulsations.  Mr. 
Sparks  said  that  the  synchronizing  current  depended  wholly 
on  the  inertia  of  the  moving  parts,  and  that  if  the  speed 
varied  very  much  during  the  revolution  a  very  large  cur- 
rent was  found  necessary.  Mr.  Kapp  criticised  the  analogy 
with  flexible  teeth;  regarding  the  V  curves  (see  Digest 
April  I,  1893),  he  said  they  were  exceedingly  useful  if  drawn 
in  their  entirety;  if,  in  a  transmission  plant,  the  resistance  of 
any  circuit  was  small  and  the  self-induction  large,  the  left 
branch  of  the  V  became  vertical  and  then  turned  over,  while 
the  right  branch  sloped  out  to  a  great  extent,  so  far  that 
the  machine  could  not  take  the  great  current  indicated,  on 
account  of  heating;  in  a  transmission  plant  it  would  be 
better  to  excite  a  little  above  the  point  which  Mr.  Mordey 
rightly  considered  the  best  theoretical  point,  namely,  the 
bottom  of  the  V;  the  curves  were  taken  while  the  machines 
were  running  idle  and  did  not  represent  the  true  shape, 
which  would  be  more  round  at  the  bottom  and  the  arms 
would  be  more  curved;  if  the  resistance  is  small  and  the  self- 
induction  large,  it  would  be  advisable  to  excite  the  motors 
higher  than  the  generator  in  order  that  they  might  work  at 
that  branch  of  the  curve  which  sloped  indefinitely.  He 
called  attention  to  the  fact  that  in  most  installations  there 
must  be  a  margin  of  power  which  might  be  gotten  by  ex- 
citing the  motor  more  than  the  generator,  always  supposing 
the  line  resistance  to  be  low;  he  mentions  an  installation  in 
which  he  had  specified  three  cranks  and  in  which  the  ex- 
pansion of  each  cylinder  was  adjusted  separately.  Prof.  S. 
Thompson  called  attention  to  a  possible  importance  of  a 
common  steam  supply  to  the  engines  when  alternators  were 
running  in  parallel. 


Compound  Allernalors  in  Parallel. — In  the  Lond.  "  Elec,  ' 
March  22,,  Mr.  Mix  calls  attention  to  a  i-ccont  incorrect  state- 
ment that  the  Thomson-Houston  comprcmd  alternators  will 
not  work  in  parallel;  in  the  station  at  St.  Brieuc,  two  70- 
kilowatt  alternators  over-compounded  for  25  per  cent,  are 
coupled  in  parallel  regularly  and  in  the  most  satisfactory 
manner;  they  are  driven  from  the  same  line  of  shafting;  in 
one  case,  due  to  an  accident,  in  which  two  wires  were 
crossed,  the  machines  were  paralleled  for  three  months 
when  they  were  180  degrees  out  of  phase,  but  they  imme- 
diately came  into  phase  with  only  a  slight  flicker  of  the 
lights;  in  another  case  the  exciting  current  of  one  dynamo 
was  diminished  to  a  minimum  and  the  other  increased  to  a 
maximum,  and  there  was  not  the  slightest  tendency  of  the 
machines  to  get  out  of  phase;  the  same  was  true  when  the 
compoundage  was  changed  in  one  or  the  other. 

Hydro- Electric  Installation. — In  the  Lond.  "Elec.  Eng. , 
March  23,  is  given  a  brief  description  taken  from  the  Lond. 
"  Engineer,"  of  the  installation  at  An.twerp,  based  on  the 
Van  Rysselberghe  system;  as  has  already  been  described  in 
these  columns,  it  consists  in  the  transmission  of  energy-  in 
the  form  of  water  under  pressure  and  the  transformation 
into  electric  energy  at  various  distribution  centres  in  the 
city;  the  pressure  used  is  52  1-2  atmospheres;  the  length  of 
the  distributing  pipes  will  be  about  71-2  miles,  and  there 
will  be  10  district  stations,  each  embracing  a  radius  of  1,640 
feet;  very  little  is  said  of  the  electrical  features. 

Bockenheim. — A  translation  of  the  description  of  the 
polyphase  installation  mentioned  some  time  ago  in  these 
columns  is  given  in  abstract  in  the  Lond.  "  Elec.  Eng.," 
March  23. 

Electric  Motors  in  Berlifi. — A  list  of  the  motors,  classified 
according  to  their  purpose,  is  given  in  the  "  Elek.  Zeit.," 
March  8;  out  of  a  total  of  386  motors,  representing  1,085 
h.  p.,  98  are  used  for  ventilation,  74  for  printing  machines, 
and  51  for  elevators. 

Balancing  a  Three- Wire  Station  with  Only  One  Machine. — 
The  correspondence  on  this  subject  is  continued  by  Mr. 
Gibson  in  the  Lond.  "  Elec.  Rev.,"  March  23 ;  he  claims  that 
the  example  of  Mr.  Thursfield  is  an  extremely  rare  case,  and 
does  not  see  anything  worth  considering  as  a  serious  practi- 
cal objection;  he  works  out  an  example. 

Laval  Steam  Turbine  Dyyiamo.  —  "Ind.  and  Iron,"  March  23, 
gives  a  short  illustrated  description  of  the  5.5-h.  p.  combined 
turbine  and  Oerlikon  dynamo;  the  speed  is  reduced  fi-om 
30,000  to  3,coo,  the  drop  in  speed  is  only  4  per  cent,  from  no 
load  to  full  load,  a  three-hour  test  showed  a  consumption  of 
570  pounds  of  steam,  equal  to  about  34.5  pounds  per  horse 
power  hour. 

Accounts.— \\\  London  "Lightning,"  March  15,  is  given 
a  method  of  keeping  central  station  accounts;  a  schedule 
is  given  for  weekly  reports. 

Switch  for  Circuits  Containing  Self-induction. — Mr.  IMuel- 
ler,  in  the  "  Elek.  Zeit.,"  March  8,  gives  a  well-illustrated  de- 
scription of  a  switch  for  disconnecting  circuits  containing 
a  great  self-induction,  as,  for  instance,  the  field  circuit  of  a 
dynamo;  the  principle  of  the  switch  is  that  just  prior  to  open- 
ing the  circuit  an  inductionless  resistance  is  connected  as  a 
shunt  to  the  self-induction  circuit,  so  that  the  extra  current 
is  discharged  through  this  resistance;  by  properly  propor- 
tioning- this  shunt  resistance,  the  intensitv  of  this  extra  cur- 
rent  can  be  limited  as  desired;  if,  for  instance,  it  is  made 
double  that  of  the  self-induction  resistance,  the  induced  volt- 
age at  the  opening  of  the  circuit  will  never  increase  to  more 
than  double  its  normal  value:  in  closing  the  switch  this  shunt 
resistance  is  first  opened;  all  thes?"  operations  are  accom- 
plished bv  a  single  switch  lever;  one  of  these  shunt  resist- 
an  es  Avill  suffice  for  a  number  of  circuits,  and  it  may  be 
ma  le  small,  as  the  current  lasts  but  a  few  seconds. 
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/ncundescem  Lamp  Drop  Suspefision. — A  new  form  is 
ilhistratcd  in  the  "  Lick.  ZciL, "  March  8,  for  an  adjustable 
balance  fixture,  in  which  the  difficulties  with  the  securing  oi 
the  cords  and  their  insulation  over  the  rollers  are  said  to 
have  been  overcome. 

Socket. — ^Aij  improvement  in  the  Edison  socket  is  de- 
scribed and  illustrated  in  the  "  Kick.  Anz.,'  March  y. 

WIHKS,    WIKING  AND  CONDUITS. 

Underground  Mains. — In  a  paper  by    Mr.  Clirehuj^h,   re- 
printed in  the  Lond.  "  iilec.  ling., "  March  i6,  and  abstracted 
in  the  "  Electrician,"  March  i6,  he  discusses  chiefly  tlie  vaii- 
<jus  insulating  materials.     Gutta-percha  is  not  suitable;  india 
lubber  he  recommends  very  highly;  for  making  joints  witli 
pure  rubber  he  recommends  tliat  after  2C  or  30  are  read> 
an  experienced  vulcanizer  should  be  employed  to  vulcanize 
them;  the  un\\   objections  to  india  rubber  are  its  higli  price 
aiid  the  difhculties  of  making  joints;  he  warns  engineers 
against  purchasing  low  priced  rubber  cables;  the  bittite  usca 
by  the  Callender  company   is  beUeved  to   be  bitumen   re- 
lined  to  purity  and  vulcanized;  the  jointing  is  very  simple; 
he  gives  n<j  opinicjiis  regarding  it;  it  is  used  chiefly  for  low 
tension  currents.     A   table   is  given  showing   the  cost  per 
yard  for  a  number  of  different  systems,  but  being  in  Eng- 
lish prices  it  is  of  little  interest  to  Americans.     Regarding 
another  class   of  cables,  in   which   the  insulating   material 
must  be  protected  by  a  metallic  envelope,  he  is  decidedly  of 
tile  opinicMi  tiial  such  cables  answer  equally  well  if  treated 
with    surticient  ^care,  the   price    being   lower   than    that   of 
rubber.     He  believes  it  is  better  not  to  insist  on  too  high  an 
insulation,  but  to  insist  on  its  being  uniform,  high  insula- 
tion iicing  often  (jbtained  at  the  expense  of  the  life;  such 
cables  slKuild  be  tested  alter  immersion  with  at  least  double 
the  voltage  for  which  they  are  intended;  such  cables  should 
be  taped  or  braided  when  drawn  into  pipes  and  if  heavy 
should  be  lubricated,  frjr  which  there  is  nothing  better  than 
soft  soap;  a  good  temi)orary  way  of  sealing  the  end  of  a 
cable  is  to  tape  it  with  dry  cotton  tape  and  plunge  it  into  hot 
pitch;  the  difficulties  in   connection   with   such  cables  arc 
largely  overrated,  and  with  good  care  they  are  as  good  as 
india  rubber  cables,  the  jointing  being  simpler;  he  thinks 
piper  insulation  has  an  advantage  in  the  cleanliness  of  the 
jointing;   its   power   for   resisting  disruptive   discharges   is 
very  high,  1-4  of  an  inch  being  sufficient  to  stand  20,000 
volts,  which  he  thinks  no  other  dielectric  will  stand:  regard- 
i«ig  the  I 'rooks  oil  insulation  resistance,  which  he  describes, 
he  points  out  the  dilluulty  in  getting  the  oil  out  to  make  a 
joint:  it  might  be  suitable  for  feeders,  but  not  for  distribut- 
ing mains.     Armored  cables  are  not  as  cheap  as  is  often 
supposed;  they  may  be  good  fyr  outlying  districts,  but  there 
are  many  objections  to  their  use.  the  principal  one  being  the 
difficulty   in   fault   finding:  in   conclusion   he  describes  the 
Crompt(»n  system  of  uninsulated  mains. 

Underground  Mains.  A  paper  by  Mr.  Rider  is  reprinted 
in  the  Lond.  "  l':ioc.  ]<:ng."  and  "  Klec.  Rev.,"  March  16,  and 
abstracted  in  the  I.ond.  "  Klec":  he  discusses  the  subject  in 
general,  giving,  however,  nothing  new.  On  the  distribut- 
ing mains  from  the  fee<ling  point  to  the  houses  there  should 
not  be  a  loss  of  more  than  2  per  cent.;  in  an  ordinan-  busi- 
ness street  the  feeding  points  should  not  be  more  than  750 
feel  apart :  in  no  case  should  a  feeder  supply  more  than  one 
feeding  centre,  as  it  would  then  be  impossible  to  regulate 
for  the  l«iss  in  the  fee<ler:  each  feeder  sIkmiUI  be  regulated 
independently;  a  drop  of  10  to  20  per  cent,  may  be  allowed 
for  the  feeders:  he  recommends  a  combined  system  for 
feeders,  in  which  some  lines  are  buried  pcnnanentlv  and 
other  portions  are  drawn  in  thnMigh  tubes:  retrarding  al- 
leniating  current  lines  he  states  that  there  is  only  one  per- 
fect cure  for  the  induction  of  the  wires  on  each  other,  and 
that  is  to  make  them  concentric;  he  thinks  too  little  atten- 
tion has  been  given  this  and  that  there  is  a  great  unkno>\Ti 


waste  of  power  iii  such  systems,  being  equal,  he  beUeves,  to 
the  magnetizing  current  losses  of  the  transformers;  he  shows 
from  some  recent  specifications  how  little  this  subject  is 
understood  even  by  capable  firms;  in  a  cable  made  by  Sie- 
mens, tliree  separately  insulated  conductors  are  twisted  to- 
gether, and  then  covered  with  lead  and  armored;  the  effect 
of  the  twisting  is  the  same  as  making  them  concentric,  while 
the  making  of  joints  becomes  much  simpler;  he  mentions  a 
system  in  whicli  there  are  only  two  primar}-  wires,  but  three 
secondary  wires,  forming  a  three-wire  system,  the  middle 
wire  being  connected  to  the  middle  of  the  secondary;  bare 
wire  conductors  should  be  used  only  for  continuous  low 
tension  currents,  for  if  used  with  alternating  currents  it  is 
practically  impossible  to  avoid  induction  effects;  the  insula- 
tion resistance  in  these,  he  says,  is  often  a  minus  quantity. 

The  discussion  of  the  above  two  papers  is  published  in 
the  Lond.  "Elec,"  March  2}^.  Mr.  W  ordingham  thought 
the  difficulty  of  vulcanizing  joints  had  been  exaggerated,  as 
there  was  very  little  difhculty  in  vulcanizing  joints  properly. 
Mr.  Mountain  thought  cables  which  were  insulated  with 
bitumen,  paper  or  fibre  might  be  very  good  for  low  tension 
mains,  but  were  unsuitable  for  high  tension  works  unless 
laid  with  great  care  and  great  expense;  if  cables  were  laid 
in  ground  where  there  were  traces  of  ashes  he  had  found 
considerable  trouble.  Mr.  Taylor  also  thought  the  difficulty 
of  making  rubber  joints  had  been  overestimated.  The  dis- 
cussion is  given  somewhat  more  in  detail  in  the  Lond. 
■  Elec.  Eng.,"  March  23. 

Conductors  for  Mines. — The  Lond.  ''Elec.,'*  March  23. 
translates  a  paper  by  Mr.  Libert  from  a  Belgian  journal,  de- 
scribing cables  for  mines  in  which  firedamp  exists  and 
where  it  is  necessary  to  avoid  the  possibility  of  a  spark. 
Concentric  conductor^.,  when  well  insulated  and  covered  with 
a  strong  armor,  may  suffice  for  most  cases;  the  safety  might 
be  increased  by  running  them  in  iron  pipes  to  avoid  crush- 
ing. He  describes  the  Atkinson,  Charleton  and  the  Xoblet 
cal)les,  in  which  instead  of  a  simple  protection,  arrange- 
ments are  devised  by  which  the  sparks  are  produced  in 
closed  chambers;  in  the  latter,  which  he  describes  and  illus- 
trates more  at  length,  and  which  he  appears  to  recommend, 
there  is  a  central  auxiliary  wire  traversed  by  a  current  in  a 
different  direction  from  that  of  the  concentric  main  con- 
ductor; each  cable  is  divided  into  sections  and  connected 
by  sliding  caps,  such  that  when  the  cable  is  stretche<l,  the 
auxiliary-  wire  is  broken  first,  and  by  means  of  electromag- 
nets in  circuit,  the  main  current  is  immediately  disc<innected: 
in  case  of  the  cables  being  crushed,  the  auxiliary  and  main 
wires  come  in  contact,  which  causes  a  current  to  pa.ss 
through  the  electromagnets,  resulting  in  the  «)pening  of  the 
circuit:  two  illustrations  are  given  of  this  cable. 

Fuaihie  Cuf-Ou/s.  —  In  the  sccondpart  of  Mr.  Anneys  ai  tick- 
in  "  L'lnd.  Elec."  March  10  (the  first  part  *»f  which  was  ab- 
stractcxl  in  the  Digest  March  30,  he  discusses  fuses  which 
are  contained  in  glass  tubes  momited  at  the  ends  with  me- 
tallic caps,  contacts  being  made  with  spring  clamps;  for  1 
to  2  atnpcres  extremely  fine  silver  wire  is  used,  for  5  am- 
peres a  copper  wire  between  Xos.  7,2  and  33  B.  &  S.  gauge, 
and  for  any  multiples  of  5  a  corresponding  number  of 
these  wres  are  used  in  multiple;  the  advantage  over  lead  is 
that  the  mass  of  metal  is  much  less,  producing  less  of  a 
shock  on  fusion.  Regarding  the  material  for  the  base  of 
such  fuses  he  states  that  wood  is  out  of  the  question,  slate 
absorbs  moisture  and  is  apt  to  contain  conducting  sub- 
stances, hard  rubber  changes  its  shape  and  carbonizes  under 
the  influence  of  the  heat,  vulcanized  fibre  absorbs  moisture, 
glass  is  ver)-  good  but  is  difficult  to  manufacture,  marble  is 
an  excellent  material  if  there  are  no  veins  through  it. 
faience  has  the  advantage  of  being  cheap,  but  is  too  porous, 
being  apt  to  absorb  moisture,  and  the  glaze  with  which  it  is 
covered  decomposes  hy  the  heat  of  the  fuse:  porcelain,  he 
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says,  is  the  only  material  which  most  nearly  meets  all  the  re- 
quired conditions. 

Steamship  Lighting. — In  the  Lend.  "Elec.  Rev.,"  March 
23,  Mr,  Mavor  explains  that  Adr.  Kennedy  confuses  single 
wiring  with  concentric  wiring  and  that  he  recommends  the 
latter. 

Bronze  Wires  in  Telegraphy. — The  "Elek.  Zeit.,"  March 
22,  contains  an  article  by  Mr,  Mueller,  forming  a  part  of  the 
discussion  on  this  subject. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 

Simultaneous  Telegraphing  and  Telephoning. — In  the 
■'  Elek.  Zeit.,"  March  8,  Mr.  Christianie  discusses  the  well- 
known  method  in  which  the  relays  are  wound  with  a  double 
winding,  thus  having  the  additional  property  of  an  induction 
coil,  so  that  both  telegraph  and  telephone  currents  can  be 
sent  through  it;  he  states  that  many  difficulties  are  involved 
in  such  a  system,  even  though  the  principle  is  very  simple, 
but  it  can  be  used  to  advantage  for  telephoning  in  the  un- 
avoidable intervals  between  telegraphic  dispatches;  the  com- 
plete connections  for  such  a  system  are  given. 

Telegraphing  Without  Wires. — In  "Cosmos,"  March  3, 
Mr.  Michel  illustrates  and  describes  a  method  in  which  both 
circuits  are  through  the  ground,  being  through  different  strata 
of  the  earth,  having  a  more  or  less  good  insulating  stratum 
between  them;  he  has  been  able  to  speak  for  a  distance  of 
about  400  feet,  while  telegraphic  signals  can  be  sent  through 
1,500  to  3,000  feet. 

Telephone  in  Germany. — A  long  paper  by  Mr.  Muench, 
describing  the  evolution  of  the  telephone  system  in  Ger- 
many, is  reprinted  in  full  in  the  "  Elek.  Zeit.,"  March  22. 
From  the  statistics  which  he  gives,  it  appears  that  Berlin 
has  the  greatest  number  of  subscribers  of  any  city  in  the 
world,  there  being  20,949,  next  come  Chicago  with  9,684 
and  then  New  York  9,066,  Hamburg  8.303  and  London 
6,700.  I 

Telephone  Switchboard. — The  Mix  and  Genest  switch- 
board, which  was  adopted  several  years  ago  by  the  German 
Government,  is  described  quite  fully,  with  the  aid  of  thir- 
teen illustrations,  in  the  "  Elek.  Zeit.,"  March  22 ;  an  ab- 
stract would  be  of  very  little  use;  the  illustrations  are  very 
clear;  it  will  be  remembered  that  this  system  was  adopted 
after  careful  comparison  with  the  others  in  use  and  is  praised 
very  highly.  Several  systems  and  details  of  other  switch- 
boards are  given  in  "  La  Lum  Elec,"  March  24. 

Communication  with  Lightships. — Accordmg  to  the  Lond. 
"  Elec,"  and  "  Elec.  Eng.,"  March  23,  the  first  permanent 
lightship  cable  has  been  successfully  laid  and  communica- 
tion established  with  the  Kentish  Knock  Lightship. 

Multiple    Telegraphy.— Th.e    "Bui.    de    la   See.    Int."   for 
February   contains   a  very   long  illustrated   paper   by    Mr 
Baudot  (whose  system  is  used  largely  in  France). 

Controlling  Signals. — A  well  illustrated  paper  by  Mr. 
Prasch  on  a  new  method  is  published  in  the  "  Zeit.  fucr 
Elek.,"  March  15. 

ELECTRO-CHEMISTRY. 

Electric  Preparation  of  Tungsten. — According  to  the  Lond. 
"  Elec.  Rev.,"  March  23,  the  Krieg  process  consists  essen- 
tially in  preparing  the  chloride  by  using  electrodes  com- 
posed of  scheelite  or  wolfram  and  carbon  for  the  production 
of  an  arc  in  the  presence  of  chlorine;  the  chlorides  are  ex- 
tracted in  the  form  of  sublimates,  from  which  tungstic  acid 
is  prepared  by  treatment  with  hydrochloric  acid,  which  de- 
composes the  tungstic  chloride  and  other  metallic  chlorides; 
the  tungstic  acid  is  freed  from  silica  by  means  of  "  electriza- 
tion," and  is  finally  made  into  electrodes  with  carbon  and 
reduced  to  metal  in  a. closed  electric  furnace. 

Rhodium. — According  to  London  "Lightning,"  March 
15,   recent  experiments   have   shown   that   rhodium    is   ad- 


mirably adapted  for  electroplating  copper  and  iron,  the 
former  taking  the  metal  more  easily  and  the  latter  acting 
better  when  oxidized;  a  suitable  bath  consists  of  100  grams 
of  rhodium  sulphate  dissolved  in  one  litre  of  water,  to  which 
is  added  ico  g.  of  ammonium  fluosilicate,  100  g.  of  am- 
monium chloride  and  50  g.  of  ammonium  cyanide. 

Separation  0/  Cerium. — An  electrical  process  for  separat- 
ing cerium  from  lanthanum  and  didymium  is  briefly  de- 
scribed in  Lond.  '"  Lightning,"  March  15. 

Steel  Plating. — A  process  of  plating  copper  and  zinc 
plates  for  printing,  with  iron,  in  order  to  increase  the  number 
of  impressions  which  can  be  taken  from  them,  is  described 
in"L'Elec.,"  March  17. 

Circulation  0/  the  Electrolyte. — In  London  "Lightning," 
March  15,  Mr.  Gibbings  states  that  he  has^  found  it  ex- 
tremely important  to  provide  for  an  absolute  steady  circula- 
tion of  the  electrolyte  in  the  deposition  of  copper,  and  calls 
attention  to  the  importance  of  such  circulation  in  accumula- 
tors; he  claims  to  have  devised  an  apparatus  for  providing 
such  circulation,  but  does  not  describe  it. 

Purification  0/  Sewage. — The  Hermite  process  is  dis 
cussed  in  "  Ind.  and  Iron,"  March  23,  where  attention  is 
called  to  impurities  in  the  air  in  the  sewers  which  may  not 
be  purified  by  the  liquid;  also  that  materials  like  paper  ab- 
sorb considerable  of  the  chlorine  without  being  disinteg- 
rated, thus  representing  a  considerable  amount  of  useless 
work.  •'  Ind.  and  Iron,"  March  16,  gives  a  number  of  illus- 
trations of  the  plant  and  details  as  installed  in  the  city  of 
Nice;  the  description  contains  nothing  new. 

In  the  abstract  in  the  Digest,  Alarch  31,  the  statement 
that  the  positive  terminals  were  made  of  "  rods  of  brass 
wrapped  with  platinum  gauze  "  should  read  "  rods  of  glass," 
etc. 

Theryc-Oblasser  Accumulator. — In  the  Lond.  "  Elec- 
Rev.,"  March  23,  Mr.  Everard  gives  the  results  of  a  test,  giv- 
ing 33  ampere  hours  and  64  watt  hours  per  kilogramme  of 
plates,  the  total  discharge  being  156  ampere  hours,  the  total 
weight  of  plates  6  kilogrammes  and  the  discharge  rate/  1-2 
amperes  per  square  foot  of  positive  surface. 

Accumulator. — A  modified  form  of  Plante  accumulator  is 
described  and  illustrated  in  "  L'Elec,"  March  17;  the  plates 
are  made  of  pieces  resembling  an  ordinary  comb,  the  teeth 
of  which  fit  into  each  other. 

Plane  of  Polarize  Hon. — The  Lond.  "Elec.  Eng. ,"  March 
23,  abstracts  briefly  an  article  by  Mr.  Humburg,  from  a 
German  chemical  paper  on  the  "  Electromagnetic  Rotation 
of  the  Plane  of  Polarization  of  Acids." 

Polarization  of  a  Thin  Metal  Partition. — The  second  paper 
of  Mr.  Daniel  is  published  in  the  "  Phil.  Mag."  for  March. 

Chemical  Action  of  a  Reversed  Electrolysis. — The  Lond. 
"  Elec.  Rev.,"  March  23,  discusses  the  subject  briefly,  with 
special  reference  to  Prof.  Armstrong's  views. 

MISCELLANEOUS. 

Electricity  in  Animal  LJfe. — A  paper  by  Mr.  Solvay  on 
electricity  in  the  phenomena  of  animal  life  is  begun  in  "  La 
Lum.  Elec,"  March  17. 

Phonograph  and  Microphone  in  Medical  Studies. — The 
Lond.  "  Elec  Eng.,"  March  9,  calls  attention  to  a  recent 
paper  by  Dr.  Macintire,  in  which  he  expresses  the  belief  that 
the  phonograph  will  soon  be  used  in  medical  teaching;  he 
has  been  able  to  record  a  number  of  cough  and  heart  sounds; 
he  exhibited  microphones  for  enabling  a  number  of  students 
to  listen  to  the  sounds  of  a  body  Avhich  may  be  in  a  hos- 
pital at  a  distance. 

Educational. — Under  the  headingof  "ATechnical  Utopia," 
the  Lond.  "  Elec.  Rev.."  IMarch  23,  describes  the  Currie  Engi- 
neering School,  which  it  praises  ver}^  highly;  three  full 
pages   of  illustrations  accompany  the  article.       The   same 
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number  c<.»Mtaiiib  a  short  dc&cripiion  of  the  Telegraphists' 
.School-  of  Science.  '1  he  course  at  tlie  Institute  at  i- rank- 
fort,  Germany,  is  given  in  the  "  iilek.  Zeit.,'"  Alarch  8.  The 
course  of  the  Mechanics'  School  of  lilectricity  in  \ienna 
is  given  in  the  "Zeit  fuer  Iilek.,"  March  15. 

'Ihcrtno-File.  —  The  present  form  of  the  Guelcher^thermo- 
pile,  as  now  made  in  London,  is  described  and  illustrated 
111  the  Loud.  "  lilec.  Eng., "  March  2y,  it  is  claimed  that  with 
^)6  elements,  having  an  internal  resistance  of  0.65  ohm,  a 
current  of  3  amperes  at  4  volts  is  obtained  when  the  ex- 
ternal and  internal  resistance  are  equal,  the  consumption  of 
gas  not  exceeding  0.064  *-"ubic  foot  per  hour,  which  corre- 
sponds to  about  10  1-2  cubic  feet  per  kilowatt  hour  of  useful 
energy,  bringing  the  cost  down  to  an  exceedingly  low 
amount 

Tempering. -r-\<,  the  edge  of  knives  and  scissors  should 
be  hard  and  the  rest  of  the  blade  sufficiently  soft  to  be  elastic, 
the  "  Elek.  Anz.,'  March  22,  suggests  that  the  Lagrange  ik. 
Hoho  process  for  tempering  might  be  used  to  advantage, 
im\y  the  edge  of  the  blade  being  immersed  in  the  liquid  and 
brought  to  1  red  heat 

IhograJ'hiial. — .\  biograpliicai  sketch  of  Hiram  .S.  .Ma.xim 
is  puljlisiied  in  "  Ind.  and  Iron,"  March  23. 


The  (iencral   Electric  Company   at  the  Midwinter   Fair. 


The  representation  made  by  the  General  Electric  Com- 
pany at  the  Midwinter  Fair,  while,  of  course,  considerably 
less  imj>ortant  than  that  made  by  then:  at  Chicago,  from  the 
point  of  view  of  mere  quantity,  is  still  the  most  important 
among  the  electrical  exhibits  which  are  now  supposed  to  be 
delighting  our  Western  brothers  by  the  Golden  Gate.  The 
di.splay  of  its  j)urely  mechanical  exhibit  is  made  in  the  Palace 
of  Mechanical  Arts,  and  the  space  allotted  is  occupied  by 
many  of  the  later  types  of  its  machinery,  apparatus  and  in- 
struments, the  major  portion  being  devoted  to  a  line  exhibit 
of  electrical  mining  and  power  transmission  apparatus. 

The  chief  use  of  electricity  on  the  Pacific  coast  is  to  trans- 
mit power  to  the  cities  and  towns  for  railway  and  lighting 
work,  and  to  the  mining  centres  for  the  operation  of  the 
different  electrical  mining  apparatus,  such  as  drills,  crushers, 
pumps,  etc.  The  field  of  power  transmission  is  very  wide 
in  the  states  west  of  the  Rockies,  where  coal  is  extremely 
ittstly.  but  where,  on  the  other  hand,  there  arc  many  avail- 
al)le  water-powers  which  are  fast  being  utilized. 

Among  other  apparatus  the  General  Electric  Company 
exhibits  the  following: 

A  three-phase  rotary  four-|)ok-  transformer  similar  in  de- 
sign to  those  now  in  use  at  Kedlands.  Cal..  and  to  those 
which  will  be  use<l  at  Niagara  I-'alls.  It  resembles  a  contin- 
uous current  transfonner  in  which  the  primary  and  secondary 
are  woumi  on  the  same  armature.  It  is  wound  for  a  po- 
tential of  200  volts  at  the  receiving  or  motor  bmshes.  while 
the  potential  of  the  tlirce-phase  current  is  500  volts. 

The  most  im|>ortant  feature  is  a  complete  three-pliase 
power  transmission  jilant.  The  generator  is  of  35  kw.  ca- 
pacity, and  is  firiven  hy  means  of  belting  by  a  35  kw.  bi- 
polar motor.  The  r-irrent  of  the  q:enerat<M  is  led  to  a 
swttrhboatd  crntaining  the  us'ial  set  of  instruments,  such  as 
Thomson-Houston  indicators,  recording  wattmeters,  switcheis 
and  fuses,  ard  the  '  Hiir"  is  carried  on  oil  insulators,  after 
having  been  transformed  in  the  step-up  transformers  from 
a  potential  of  300  to  one  of  6.000  volts,  to  the  switchboard 
of  th»  rcceivincr  station.  Stc;-  lown  transformers  are  there 
emplove<l.  which  reduce  the  voltage  to  300.  under  which 
pressure  the  current  is  delivered  to  a  To-h.  p.  three-phase 
motor,  which  is  belted  to  wh.it  i«;  trenerallv  tcnned  a  "drill" 
generator,  a  dvnamo  havinc  rotarv  bnishes.  used  to  operate 
nercnssion  drills.  Tlie  drill  exhibited  is  of  the  General 
riectric   percussion    drill    tvpe         CnnnecHon   i«!   made   hv 


means  of  a  cable  armored  for  its  better  protection  in  mine 
work. 

A  10-h.  p.  mining  locomotive,  24-inch  gauge,  and 
equipped  wiUi  two  300-volt  iron-clad  motors,  aaso  lornis 
part  oi  the  exhibit  Ihis  locomotive  is  well  adapted  lor 
mine  work,  as  it  is  bunt  ver)-  low,  lor  entrance  into  low 
gangways.  The  seat  for  tlie  mutorman  is  in  iroiit,  and  an 
operations,  such  as  starting,  sloppnig,  reversing,  applying 
sand  to  the  rails,  etc.,  can  ue  quicKi}-  done,  me  naiiuics  01 
the  levers  for  these  operations  ueing  all  wiihm  easy  reacn. 
Two  16-c.  p.  lamps  in  a  reriector  form  tlie  headlight 

i'ortable  mining  outfits  are  also  shown,  one  consisting 
of  a  special  motor  running  a  swivelled  diamond  drill  b) 
means  of  bevel  gears,  whicii  can  be  thrown  out  of  mesh  so 
that  a  friction  clutch  allowing  of  connection  of  the  motor  to 
a  hoist  can  be  thrown  in,  ilie  motor  serving  for  Uie  tw<j 
different  operations.  On  the  same  truck  witli  this  apparatus 
is  also  mounted  a  3-kw.  Edison  motor,  connected  to  a 
triple  Gould  pump. 

There  are  also  set  up  and  in  operation  a  rotary  pump, 
driven  by  means  of  a  rigid  coupling  from  a  3-kw.  Edison 
motor  mounted  on  the  same  base,  the  pump  delivering  about 
300  gallons  a  minute;  another  portable  pump  outtit,  con- 
sisting of  a  3-kw.  T.-H.  motor  connected  by  two  interme- 
diate gears  (the  pinions  being  of  rawhidej  to  a  Gould  triplex 
pump,  delivering  about  100  gallons  a  minute,  the  whole  be- 
ing iiKJunted  on  a  truck;  a  10-h.  p.  sinking  pump  for  deej) 
mine  work,  perfectly  water-tight.  All  these  pumps  are 
working  with  very  little  noise  and  vibration. 

A  board  filled,  in  regular  style,  with  instruments,  such  as 
wattmeters,  indicators,  fuse  blocks,  railway  supplies,  etc.,  a 
few  fan  motors,  which  attempt  to  make  things  lively  by 
means  of  colored  ribbons  attached  to  their  frames  and 
floating  in  the  air  currents  produced;  a  24-inch  projector, 
marine  type;  four  large  ball  clusters  on  polc^,  containing 
each  forty  i6-c.  p.  lamps  and  two  cubes  of  fifty-four  16-c.  p. 
each,  complete  the  exhibit  so  far  as  the  Exposition  space 
jjroper  for  the  company  is  concerned. 

A  2cx)-kw.  railway  generator  furnishes  current  for  cornice 
lighting,  the  lamps  being  connected  five  in  series,  as  well  as 
for  the  motor  of  the  tower  elevators.  This  is  driven  by  a 
double  piston  valve  engine  of  the  Joshua  Hendy  Machine 
Works,  San  Francisco,  cylinders  14  inches  by  18  inches, 
belt  connected.  This  dynamo  is  on  the  opposite  side 
of  Machinery  Hall,  near  the  boiler  house,  where  are  also 
eight  Thomson-Houston  arc  light  machines,  each  of  50 
lights.  These  are  ctriven,  four  each,  from  two  counter-shafts 
which  in  tuni  are  belted,  one  to  a  Buck  \ve  automatic  cut-off 
slide  valve  engine  of  2<x>h.  p..  140  revolutions;  cylinders 
14  inches  by  24  inches  (the  speed  being  con- 
trollcil  by  the  isoclin^nal  regulator);  the  other  one  to  a 
150-h.  p.  Russell  engine  of  iqo  revolution.s.  cylinder  13 
inches  by  20  inches,  and  fitted  with  the  Russell  automatic 
cut-off  slide  valve  and  flywheel  governor. 

The  .\nnex  shelters  a  50-kw.  Edison  dynamc^.  supplying 
current  for  the  electric  fountain  and  the  searchlight  on  top 
of  the  electric  tower.  This  machine  i<;  belted  to  a  25oh.  p. 
tandem  T.  F.  Thompson  slide  valve  engine,  manufactured  by 
the  Golden  *>tate  and  Miners*  Iron  Works,  of  .^an  Francisco. 
Nearby  is  a  6.000-light  altcmator.  driven  through  the  inter- 
vening medium  <if  a  countershaft  from  a  50c -h.  p.  Corliss  en- 
gine of  80  revolutions  per  minute,  and  cylinder  22  inches  by 
48  inches. 

The  searchlight  on  top  of  the  electric  tower  is  that  which 
was  exhibited  at  Chicago.  Tt  is  a  60-inch  projector  with 
a  Mangin  spherical  mirror,  and  is  one  of  the  largest  in  the 
world.  The  fotuUain  is  one  of  those  which  played  at  the 
World's  Fair,  and  has  been  fullv  described  in  these  columns. 
Tn  its  new  position  it  is  much  better  situated  for  displav.  and 
i<;  not  stibiected  to  the  violent  competition  of  stirrounding 
white  huildings  and  blare  of  light. 
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The  fundamental  principles  of  the  Wurts  non-arcing 
lightning  arrester,  nianulactured  by  the  Westnighouse  Elec- 
tric and  Manufacturing  Company,  are  based  upon  the  fol- 
lowing facts: 

1.  1  hat  a  static  discharge  will  leap  over  a  non-conducting 
surface,  such  as  glass,  wood,  marble,  etc.,  more  easily  than 
through  an  equal  air  space.  If  a  pencil  mark  be  drawn 
over  this  non-conducting  surface  the  discharge  will  take 
place  still  more  readily. 

2.  That  a  dynamo  arc  in  order  to  be  maintained  must  be 
fed  by  the  fumes  or  vapors  of  its  electrodes — conversely, 
therefore,  that  in  order  to  avoid  the  formation  of  a  dynamo 
arc  between  electrodes  means  must  be  taken  to  prevent  the 
formation  of  these  conducting  fumes. 

An  electric  spark  which  springs  across  an  air  gap  does 
not  pass  like  ordinary  moving  matter,  gently  pushing  the 
air  aside.  Its  passage  is  so  instantaneous  that  the  air  is 
shattered,  so  to  speak;  the  spark  crashes  its  way  through 
the  air  like  a  bullet  through  a  pane  of  glass.  If,  however, 
the  air  be  previously  split — electrically  split — the  spark  will 
pass  with  ease.  A  pencil  mark  over  ground  glass  or  a 
charred  groove  in  a  wooden  surface  forms  an  electrical 
crack  or  entering  wedge  through  the  air  so  that  an  electric 
discharge  finds  a  much  easier  path  over  this  surface  aiKl 
through  this  electrical  crack  than  it  does  when  it  is  forced 
to  bore  its  own  way  through  the  air  medium. 

In  the  non-arcing  railway  lightning  arrester  the  discharge 


RAILWAY    LIGHTNING    ARRESTER. 

is  caused  to  pass  between  two  brass  electrodes  separated  by 
half  an  inch  and  over  narrow  grooves  burned  into  a  block 
of  lignum  vitae.  It  must  not  be  understood  that  this 
charred  surface  in  any  way  acts  as  a  conductor  in  the  ordi- 
nary sense  of  the  word.  The  discharge  takes  place  not  by 
conduction,  but  by  disruption,  leaping  between  the  electrodes 
and  over  the  charred  surface,  the  latter  acting  simply  as  an 
electrical  crack  through  the  air  and  thus  greatly  assisting 
the  passage  of  the  electrical  discharge;  neither  does  this 
charred  surface  leak  dynamo  current,  for  the  ohmic  resist- 
ance between  the  electrodes  is  more  than  50,000  ohms.  If 
now  a  solid  lignum  vitae  block  be  firmly  screv\7ed  down  over 
the  charred  grooves  and  metal  electrodes  it  will  be  impos- 
sible for  conducting  vapors  to  form  and  the  device  is  at 
once  a  non-arcing  lightning  arrester. 

The  arrester,  which  is  herewith  illustrated,  has  been  thor- 
oughly tested,  we  are  informed,  during  the  past  season  in 
the  western  sections  of  this  coimtry,  which  are  noted  for 
their  frequent  and  violent  thunderstorms,  and  in  every  in- 
stance has  proved  all  that  is  claimed  for  it. 


Since  placing  the  Kinsman  desk  light  on  the  market, 
which  was  designed  for  roll  top  desks,  the  manufacturers, 
McLeod,  Ward  &  Co.,  91  Liberty  street.  New  York,  have 
had  numerous  inquiries  for  lights  of  this  style  for  other 
purposes,  and  have  found  it  necessary'  to  make  a  portable 
lamp  for  fiat  desks,  etc.  The  illustrations  herewith  show  t\vo 
styles.  Fig.  i  being  of  a  somewhat  more  ornamental  style 
than  Fig.  2,  although  both  present  a  very  neat  appearance. 
Roch    shades   can    be   raised   and   lowered   as  desired   in   a 


FIGS.    1    AND    2.— DESK    LIGHTS. 

similar  manner  to  the  ordinary  portable.  Xo.  i  is  shown 
with  the  eye  shade  down,  the  rays  of  light  being  thrown 
directly  underneath,  while  No.  2  is  shown  with  the  eye 
shade  up,  the  rays  of  light  from  it  being  thereby  thrown 
horizontally  and  perpendicuiarh'.  This  eye  shade  is  ad- 
justable the  same  as  in  the  desk  light,  the  glass  cylinder  be- 
ing revolved  by  a  shght  touch  for  the  purpose  of  modifying 
the  light,  two-thirds  of  the  glass  being  ground  and  one-third 
clear. 


A   New   Conduit. 


A  fibre  conduit  for  underground  electrical  purposes  is 
being  placed  on  the  market  by  the  Fibre  Conduit  Company. 
45  Broadway,  New  York,  and  extensive  preparations  have 
been  made  for  its  manufacture  on  a  large  scale  in  view  of 
the  tendency,  accelerated  by  the  action  of  municipal  govern- 
ments, toward  placing  all  electrical  wires  underground.     The 


FIBRE   CONDUIT   FITTINGS. 

conduit  is  made  of  wood  fibre,  treated  with  an  insulating 
and  preserving  compound,  which  produces  a  hard  and  solid 
substance,  and  is  made  into  tubes  by  a  machine  designed  for 
the  purpose  by  Prof.  Henry  Fairbanks  and  Mr.  Howard 
Parker,  of  St.  Tohnsbury,  Vt.  The  tubes  are  completely 
saturated  with  tb.e  treating  mixture,  which  has  been  pre- 
pared under  the  direction  of  eminent  chemists.     The  fin- 
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ished  pipe,  in  5-loot  lengths,  is  uniform  in  thickness,  with 
smootn  suriaces,  and  is  mauc  in  a  number  of  sianuarU  size?, 
with  the  necessary  regulation  htlings  (several  ui  wlucn  wc 
illustrate;,  section  boxes,  etc.  i  w  o  sumuard  joints  are  made, 
one  a  socket  and  the  other  a  screw  joint,  and  also,  when 
required,  a  special  socket  joint  which  is  wholly  in  the  pipe, 
thus  not  increasing  the  outside  diameter. 

riie  weight  oi  me  hnislu'd  product  is  less  than  one-third 
ihai  oi  iron  pipe  oi  the  same  size.  It  is  claimed  ihat  die 
conduit  is  practically  imperishable  when  laid  in  the  ground. 
.-\s  it  IS  non-aosorueiu,  11  is  noc  aitected  by  acids  or  alkalies 
and  does  not  contract  or  expand  with  varying  temperature; 
it  is,  therefore,  free  from  the  splitting  and  checking,  cor- 
rosion and  disiniegialion,  which  injure  wood  and  iron.  Uc- 
ing  a  non-conductor,  there  is  ncjiie  of  the  electrolytic  action, 
v\liich,  in  many  cases,  alifects  metal  pipe  so  seriously. 

The  material  is  tough,  elastic  and  strong.  Standard 
3-inch  pipe  will  safely  bear  a  crushing  weight  between  two 
plane  surfaces  of  8co  pounds  per  lineal  toot,  and  it  will 
stand  a  pressure  of  450  pounds  at  the  centre  of  a  ^-fooi 
length  supported  at  both  ends.  Its  bursting  strength  is 
over  1^5  pounds  per  square  inch.  As  to  insulation,  we  aie 
inf<jrmeil  that  conduits  heven-sixteenths  of  an  inch  diick 
ha\e  been  tested  on  a  20,000-volt  alternating  current  with 
out  any  perceptible  etfect.  Moisture  does  not  condense  (jii 
the  surface,  as  in  metal  pipes,  and  it  is  claimed  that  bare 
cojjper  can  be  used  in  the  conduit  to  great  advantage  and 
with  any  working  voltage,  it  is  easily  cut  with  ordinaiy 
tools,  and  joints,  fittings,  etc.,  may  be  introduced  at  any 
point.  The  joints  are  i>oth  strong  and  tight,  unlike  those  of 
some  other  electrical  conduits. 

A  mill  for  the  manufacture  of  the  above  conduit  has 
lately  been  constructed  at  Orangeburg,  N.  Y.  The  factory 
is  located  on  the  West  Shore,  Erie,  and  Ontario  and  West- 
ern railroads,  and  has,  therefore,  fine  shipping  facilities, 
while  the  buildings  are  e<|uipped  with  all  the  modern  appli- 
ances and  machinery  run  by  electric  power. 


of  the  pencil  coincides  with  that  of  the  piston  at  all  times,  a 
point  of  very  great  importance,  which  even,-  intending  pur- 
chaser should  carefully  consider. 

The  drum  is  made  as  light  as  possible,  with  a  bearing 
at  both  ends,  the  drum  spring  being  ground  concave  on 
the  sides  to  avoid  all  frictional  resistance  in  the  drum.  The 
drum  spring  can  be  set  to  any  tension  desired  by  first  re- 
moving the  drum,  unscrewing  the  milled  nut  upon  it,  and 
loosening  the  thumb  nut  inside,  when  the  spring  may  be 
tightened  by  tuming  the  milled  disc  to  any  position.  The 
groove  for  the  cord  is  so  arranged  that  there  is  but  one 
lum  of  the  cord  on  the  drum,  preventing  the  distortion  when 


Improved    Straight    Line   Indicator. 


STRAIGHT    JASK     INDICATOR. 

I  he  cord  runs  double.  The  springs  are  provided  with  heads 
that  take  a  firm  hold  on  the  outer  coils,  leaving  nothing 
but  the  free  coils  to  do  the  work.  These  coils  are  ground 
in  such  a  maimer  that  the  spring  will  stand  compression  to 
the  luUest  extent  without  showing  any  tendency  to  bind 
sideways.  The  piston  rod  is  made  hollow,  and  threaded  to 
receive  a  swivel  rod  so  that  this  pencil  can  be  adjusted  to 
any  height  on  the  drum. 


'1  he  peculiarity  (jf  the  indicator  illustrated,  manufactured 
by  the  liine  &  Robertson  Comi)any,  ()8  Corllaiult  street. 
New  York,  lies  in  the  simplicity  of  its  parallel  motion  device, 
and  in  the  auxiliary  spring  that  allows  it  but  one  working  sur- 
face, thus  preventing  tiie  appearance  of  any  backlash.  These 
two  features  admit  of  lightness  of  the  moving  parts  through- 
out and  the  placing  of  the  guiding  mechanism  near  the  ful- 
crum, so  that  it  may  have  little  movement,  thus  reducing 
the  momentum  of  the  moving  |)arts  to  such  an  extent  that  it 
is  no  longer  a  disturbing  clement  at  high  speeds.  The 
auxiliary  spring  prevents  any  looseness  appearing,  and  thus 
impairing  the  accuracy  of  the  iiulicator. 

The  guiding  mechanism  consists  simply  of  a  small  cam 
fastened  to  the  pencil  arm.  the  face  of  the  cam  being  held  by 
the  spiral  sprini^,  at  //.  against  the  roller.  This  roller 
has  a  fixed  bearing  on  the  upright,  between  the  connecting 
rod  and  vibrating  link,  as  may  be  seen  from  the  same  figure. 
The  cam  rocks  upon  the  roller,  and  is  so  shaped  as  to  cause 
tiie  pencil  point  to  move  in  a  straight  line.  The  guifling 
mechanism,  it  will  be  seen,  is  place<l  so  near  the  fulcrum 
as  to  obviate  a  high  surface  velocity  of  the  cam,  and 
the  moving  parts  simply  rock  back  and  forth  upon 
each  other,  turning  almost  upon  the  same  point  of  con- 
tact wliile  taking  a  card  of  average  height.  This  will  give 
a  perfectl)  straight  line  throughout  th?  wIk^Ic  range  of 
its  movement.  It  will  be  noticed  by  reference  to  the  cut 
that  the  two  links  will  be  parallel  with  each  other  at  all 
points  of  the  stroke,  and  that  the  lower  pivots  of  these  links 
will  be  always  in  a  straight  line  with  the  pencil  point,  thus 
forming  an  cxn;t  pantograph,  without  depending  on  the 
piston  rod  for  a  guide.  It  will  also  be  seen  that  the  movement 


A     NN'ireman's   Soldering    Stick. 


A  convenience  that  will  be  appreciated  by  wiremen  has 
been  recently  placed  on  the  market  by  the  Electric  Appli- 
ance Company,  Chicago,  consisting  of  a  soldering  com- 
pouiul  put  up  in  the  form  of  a  rouml  stick  b  inches  long 
and  I  inch  in  diameter,  and  having  about  the  consistency  ol 
sealing  wax  when  cold.  In  making  a  joint,  the  Allen 
soldering  stick,  as  it  is  called,  is  merely  rubbed  on  the  hot 
wire,  when  it  melts,  jiroducing  a  bright  surface,  to  which 
the  solder  adheres  with  great  readiness.  The  advantage 
over  soldering  fluids  in  handling  is  obvious,  as  well  as  the 
gain  in  time,  and  the  makers  claim  that,  unlike  many  fluids, 
the  comjiound  will  not  corrode  the  joint  or  affect  the  sur- 
rounding insulation. 

The  great  waste  in  soldering  fluids  from  the  manner  in 
which  they  are  often  ajjplieil,  and  from  the  frequent  over- 
turning of  bottles,  and  the  deleterious  action  that  often  re- 
sults, are  all  obviated  bv  this  new  convenience. 


A   Correction. 


In  an  article  on  the  Thomson  recording  wattmeter  for 
arc  circuits,  printed  in  our  issue  of  March  17.  it  was  stated 
that  the  safety  cut-out  "is  designed  to  close  immediately  on 
trouble  occurring  within  the  meter."  This  should  have  read 
"The  cut-out  is  designed  to  close  in  case  erf  any  trouble  on 
the  circuit  which  the  meter  is  measuring.  On  closing,  this 
device  cuts  out  both  the  meter  and  the  lamps  upon  it  and 
ser\es  not  only  as  a  protection  to  the  meter,  but  to  the  lamps 
which  it  is  measuring.     A  rise  in  potential  aroand  the  lamps, 
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which  are  being  measured,  sufficient  to  cause  trouble  will 
throw  this  cut-out  into  action  and  absolutely  preclude  any 
danger  to  the  meter  or  its  circuit." 


Incandescent   Lamp   Adjuster. 


The  pendent  lamp   adjuster  we  illustrate,   manufactured 
by  Stephen  Porter  &  Co.,  384  Atlantic  avenue,  Boston,  and 


placed  on  the  market  by  that  company,  comprising  a  re- 
ceiver, transmitter  and  magneto  bell,  all  in  one  box. 

We  also  illustrate  the  telephone  exchange  system  of  the 
same  company.  One  wire,  as  shown,  is  carried  from  the 
switchboard  to  each  subscriber;  a  general  return  wire  and 
calling  wire,  connected  to  the  operator  at  A,  gridirons  the 
exchange  territory,  each  subscriber  tapping  on  to  both 
(jf  them.  If  the  person  at  station  Xo.  i,  for  example, 
wishes  to  talk  to  station  Xo.  3,  he  takes  the  receiver  from 
the  holder,  places  it  to  his  ear  and  pulls  down  the  cord  at 
the  bottom  of  the  bell  box;  this  connects  him  with  the  call- 
ing wire  leading  to  A ,  where  the  operator  complies  with  the 
order  to  connect  to  Xo.  3  by  making  the  necessary  connec- 
tion on  the  switchboard.  When  the  cord  in  the  station 
box  is  released  by  the  operator  a  sharp  click  is  heard,  which 
is  a  signal  that  the  call  has  been  heard  and  the  desired  con- 
nection made.  Xo.  i  can  then  ring  up  and  talk  direct  to 
Xo.  3,  the  operator  being  cut  out  and  unable  to  hear  the 
conversation.  While  a  grounded  circuit  can  be  used,  the 
metallic  circuit  shown  is,  of  course,  far  superior. 


The  Queen=LeChatelier  Pyrometer. 


PENDENT    LAMP    ADJUSTER. 

for  which  George  L.  Colgate,  136  Liberty  street,  Xew  York, 
is  selling  agent,  depends  for  its  action  on  a  spring  instead  of 
on  that  of  a  differential  pulley,  as  with  other  forms  of  ad- 
justers, thus  reducing  the  wear  on  the  conductor  incident 
to  the  use  of  the  latter.  To  attach  the  adjuster,  one-half  of 
the  shell  is  removed  and  the  conductor  pressed  into  the 
slot  shown.  The  shell  is  then  replaced  and  secured  bv 
binding  down  firmly  the  four  points,  A.  To  adjust,  if 
necessary,  the  spindle  is  turned  back  or  forward  the  necessary 
number  of  turns  and  held  in  its  new  position  by  the  pin  £ 
until  the  shell  is  replaced,  when  the  pin  is  removed.  Read- 
justment is  only  necessary  in  special  cases,  as  the  spring  is 
properly  adjusted  at  the  factory  for  ordinary  applications. 


National  Telephone  System. 


Modern  investigation  and  many  of  our  modern  indus- 
tries demand  an  instrument  for  the  accurate  measurement  of 
very  high  temperatures.  A  vast  amount  of  experi- 
mental work  in  this  line  has  been  done  by  physicists  and 
metallurgists  in  the  past,  their  most  noteworthy  results  hav- 
ing been  achieved  by  the  employment  of  the  air  or  gas 
thermometer,  which  depends  for  its  action  upon  the  expan- 
sion of  air  instead  of  mercury,  as  in  the  ordinar\-  forms  of 
thermometers.  The  bulbs  of  these  thermometers  they  con- 
structed of  materials  like  glass  or  platinum,  whose  melting 
points  are  very  high.  In  the  more  recent  experiments,  hew- 
ever,  porcelain  bulbs  were  used.  These  air  thermometers  are 
not  convenient  or  practical  instruments,  requiring,  as  they 
do,  a  great  deal  of  subsidiary  apparatus  and  the  application 
of  many  corrections  to  the  readings.  AVith  them,  how- 
ever, eminent  scientists  have  done  us  invaluable  serv-ice  by 
establishing  many  fixed  temperatures,  such  as  the  melting 
points  of  various  metals.  These  may  safely  be  relied  upon 
in  graduating  other  forms  of  pyrometers. 

M.  Le  Chatelier,  in  constructing  his  pyrometer,  has  made 
use  of  these  known  melting  points.  It  is  based  upon  the 
principle  of  measuring  the  electric  current  generated  by  the 
heating    of    a    thermo-electric    junction.     As    modified    by 


We  recently  described  the  little  compound  receiver  tele- 


CALLINQ  WIRE 


SWITCHBOARD 


£Uc.  nortd 


NATIONAL  TELEPHONE  EXCHANGE  SYSTEM.  COMBINATION  RECEIVER,  TRANSMITTER  AND  HAGNETO  BELL. 


phone  of  the  National  Telephone  Manufacturing  Company,     Queen  &  Co.,  it  consists  of  a  thermo-electric  couple  and  a 
Boston,   and   illustrate  herewith  a  new   combination   just     d'Arsonval  galvanometer.    The  wires  which  compose  the 
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couple  are  one  (A  pure  platinum,  and  the  other  platinum 
alloyed  with  lo  per  cent,  rhodium,  both  of  which  are  per- 
fectly homogeneous.  For  use,  the  couple,  which  has  been 
first  connected  with  the  galvanometer,  is  inserted  into 
a  furnace  or  oven,  when  immediately  a  current  is  produced 
and  measured  on  the  galvanometer  scale,  from  which  the 
temperature  is  readily  deduced. 

The  following  advantages  arc  claimefl  for  this  pyrometer: 


Trolley  Tower  Wagon. 


The  convenience  of  an  adjustable  wagon  tower,  which  can 
also  be  dropped  out  of  the  way  in  driving  through  the 
streets,  is  apparent,  and  is  ver)-  efficiently  attained  by  the  one 
illustrate,  manufactured  by  S.  E.  Hartman,  Worcester, 


we 


Mass.     The  tower  can  be  attached  to  any  express  wagon,  or 
is  supplied  with  a  special  wagon.       The  latter  has  a  seat 


I 

I 
I 


FKJS.    I    AND   2.— IMPROVED   PYROHETER. 


I'irht — It  is  adapted  for  a  ver>  large  range  of  temperature, 
i.  e.,  from  200  degrees  to  3,000  degrees  l*"ahr.,  but  is  mtendcd 
more  specially  for  high  tempenitures,  such  as  are  met  with  in 
the  manufacture  of  melals,  chemicals,  porcelain  ware,  etc. 
Second— It  is  almost  instantaneous  in  its  indications,  five 
seconds  being  sufficient  time  to  subject  the  couple  to  any  sta- 
tionary temj)eralure;  or  the  couple  may,  if  desired,  be  left 
permanently  in  the  funiace  or  oven,  indicating  at  all  timo 
the  leinperature,  and  thus  enabling  the  operator  to  keep  an 
hourly  record  of  same.  Third — The  metals  which  compose 
the  couple  arc  not  afTected  by  gases,  and  hence  will  not  be- 
come t>xi(li/.c<l  or  react  chemically  on  each  other  at  high 
lempiratures;  nor  are  they  altered  in  their  thermo-electric 
prnj)erlies  by  rough  usage  or  bonds. 

I'Vom  the  above  statements  it  will  be  readily  seen  that  the 
instrument  is  of  great  accuracy  and  durability.  The  meas- 
urement of  the  tem|)erature  is  matlc  by  means  of  a  d'Arsonval 
galvanometer,  containe<l  in  two  wooden  bo.xes,  which  are 
screwed  against  a  central  wall  or  .slab  with  handle,  for  porta- 
bility, as  shown  in  Fig.  i.  I'ig.  2  shows  the  two  Ix^xes  un- 
screwed from  the  central  slab  and  placed  in  their  respective 
positions  ;iijainst  the  wall.  Hox  A  contains  the  galvanom- 
I'ter  proper.  an«l  is  also  provided  with  set  screws  and  a  small 
phiinli  1m)1i,  so  that  it  may  be  set  vertically.  Hox  /?  con- 
tains the  lamp,  having  a  Ions  and  win<low  with  cross-hairs 
for  throwing  an  image  upon  the  galvanometer  mirror  in 
box  A,  wliich  in  turn  retlects  it  back  upon  the  scale  in  Vmx 
B.  box  /?  has  also  two  set  screws  for  adjusting  it  verti- 
cally.    The  two  boxes  arc  set  one  metre  apart. 

The  current  set  up  by  the  thcrmo-clectnc  couple  (no  bat- 
tery is  used"!  enters  the  galvanometer  through  the  two  bind- 
ing: posts,  box  A,  an<i  the  deflection  caused  by  it  is  shown 
upon  the  i^cale,  box  B.  This  scale  is  graduated  in  milli- 
metres, and  it  is  ncces.viry.  therefore,  that  a  cur\c  be  made 
reducing  these  millimetres  to  degrees  Fahrenheit  or  Centi- 
grade. This  curse  is  very  simply  made  fn^m  known  melt- 
ing i^Muts  given  herewith:  Water  boils.  212''  Fahr.;  lead 
tuclts.  617"  Fal.r. ;  zitic  melts.  770"  Fahr.;  gold  melts,  i.oi^" 
I'ahr. ;  palladium  melts,  2,732*'  Fahr. 


Iiinged  to  tuni  over  forward  out  of  the  way  and  is  provided 
with  a  tool  box;  there  is  one  elliptic  spring  forward,  and  the 
wagon  has  low  wheels  in  order  to  permit  a  short  turn,  and 
two  heavy  elliptic  springs  behind  to  steady  the  tower.     One 


TROM.KV   TIIWKK   \V.\«:(»N. 


nian  can  ca*iily  adjust  the  tower  to  any  height  by  means  of 
a  crank  or  wrench  attached  to  a  worm  gear. 


Electric   Fishing. 


A  P'rench  electrician,  M.  Trouve,  applies  an  incandescent 
lamp  to  catching  fish.  A  net  is  sunk  in  the  water,  with  an 
electric  lamp  attached,  and  the  fish  collect  to  bask  in  the 
rays  of  the  new  illuminant.  Round  the  edge  of  the  net  is  a 
pneumatic  tire,  which  is  silently  inflatcfl  and  rises  to  the 
surface  while  the  fi.<;h  are  wondering  whether  the  brilliant 
glass  bulb  is  a  new  kin«l  of  luminous  jelly  fish.  M.  Trouve's 
ingenious  idea  seems  hardly  sportsmanlike,  but  it  at  least 
avoids  frightening  the  fish  and  destroying  the  spawn — the 
chief  drawbacks  to  net  fishing. — London  "  Lightning." 
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Indestructible  Insulator   Pin    and    Triple  Petticoat  Insulator. 

The  insulator  pin  we  illustrate  possesses  the  advantage  of 
being-  indestructible,  easily  attached,  and  instead  of  splitting 
the  cross-arm,  as  does  the  ordinary  driven  wood  pin,  ratlier 
tends  to  preserve  it.     These  pins  will  stand  a  strain  of  i,8oo 


INSULATOR    AND    PIN. 


pounds,  while  oak  and  locust  pins  break  at  700  and  900 
pounds  respectively.  The  triple  petticoat  insulator  shown, 
manufactured  l)v  the   same  firm,   Fred.   M.  Locke  &   Co., 


the  supersession  of  older  haulage  methods  by  the  electric 
mine  locomotive  in  a  coal  mine  in  Pennsylvania  and  empha- 
sizes the  vast  advantage  which  its  use  confers. 

The  mine  in  question  is  the  Bear  Run  mine  of  the  Bloss- 
Inirg  Coal  Company,  near  Landrus,  Tioga  county.  The  lo- 
comotives, of  which  there  are  two,  are  of  the  T.  M.  M.,  that 
is,  "two  motor  mining"  type,  each  of  30  h.  p.,  manufactured 
by  the  General  Electric  Company.  They  are  propelled  by 
two  W.  P.  30  motors,  one  being  geared  to  each  axle.  Cur- 
rent is  brought  to  the  motors  by  a  specially  designed  trolley 
arm,  on  which  the  trolley  wheel  is  swivelled  to  permit  of  its 
adjustment  to  the  various  irregularities  of  the  wire  line.  The 
trolley  arm  can  be  set  in  sockets  on  either  side  of  the  loco- 
motive, which  may  thus  be  run  into  headings  on  either  side 
(^f  the  main  haulageway,  which  is  lighted  by  incandescent 
lamps,  placed  at  the  entrance  to  each  cross-head,  100  yards 
apart.  The  dimensions  of  the  machines  are:  Horse  power, 
30;  speed,  6  miles  per  hour;  draw-bar  pull,  1,500  pounds; 
gauge,  36  inches;  wheel  base,  30  inches;  diameter  of  wheels, 
28  inches;  width  over  all,  48  inches;  length  over  all,  y 
feet  6  inches;  height  above  rail,  31  inches;  weight,  7,500 
pounds. 

The  current  is  furnished  by  a  General  Electric  D  62,  "j-^- 
h.  p.  generator,  driven  by  a  Harrisburg  Ideal  80-h.  p.  engine. 

The  maximum  load  which  these  locomotives  have  been 
called  upon  to  handle  is  32  loaded  mine  wagons,  each  weigh- 
ing 3,200  pounds,  and  the  way  has  at  one  part  a  3  per  cent, 
grade.  The  daily  haul  of  these  locomotives  is  about  650 
tons. 

The  entire  plant  has  been  pronounced  eminently  satisfac- 
tory, the  locomotives  having  shown  capabilities  beyond  the 
specification  or  the  General  company's  guarantee.  Their 
presence  in  the  mine  has  done  away  with  the  slow-going. 


MINE    HAULAGE    LOCOHOTIVE. 


Victor,  N.  Y.,  is  especially  suited  where  high  insulation  is 
necessary,  as  it  has  an  unusual  length  of  insulating  sur- 
face. This  insulator  has  been  largely  used  on  high  tension 
lines  (ui)  to  10,000  volts)  and  another  style  is  made  which, 
it  is  claimed,  can  be  used  with  voltages  up  to  35,000. 


Electric  Mine  Haulage  Plant. 


limited  mule,  and  induced  great  economy.  The  small 
height  of  the  machines  above  the  rail  level  allows  them  to  go 
into  places  impossible  to  any  mule,  and  their  ease  of  C(^ntro! 
and  operation  is  such  as  to  render  them  invaluable. 

Davis'    Wiring    Tables. 


Concrete  examples  of  the  adoption  of  electricity  to  the 
exclusion  of  all  other  methods  are  generally  more  convinc- 
ing in  their  import  to  the  public  mind  than  mere  hearsay  or 
description.     The  illustration  shows  a  striking  example  of 


In  the  500-voh  table  of  "  Davis  Standard  Tables  for  Elec- 
tric W'iremen,"  the  amperes  at  the  head  of  the  columns 
should  be  doubled,  reading  4,  8,  12.  16.  etc.,  instead  of  2,  4. 
6.  8,  etc..  as  at  present.  This  correction  will  be  made  in  all 
copies  hereafter  sent  out. 
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The  Electrical  Stock  Market. 


New  Vork,  April  9,  1894. 

SECOND  ANNUAL  REPORT  OF  THE  GENERAL  ELECTRIC 
COMPANY.— The  second  annual  report  to  the  stockholders  was 
presented  by  President  C.  A.  Coffin  at  the  meeting  at  Schenectady, 
N.  y.,  on  April  2,  IH'Ji,  and  is  as  follows: 

Before  considering  the  present  condition  of  your  company,  your 
directors  deem  it  proper  to  revert  to  Its  situation  a  year  ago. 
It  Us  believed  that  by  so  doing,  a  clearer  statement  of  the  existing 
condition  of  your  company  can  be  had. 

Your  cumpany  repn-.sentn  a  practical  union  of  the  Edison  Elec- 
tric Light  Company,  the  Edison  General  Electric  Company,  the 
Thomson-Houston  Electric  Company  and  the  Thomson-Houston 
International    Electric    Company. 

To  acquire  IhcHC  companies,  your  company  Issued  the  follow- 
ing securities  (except  as  to  1100,000  of  Us  common  stock,  which 
was  Issued  for  cash): 

Common     stock J30,45a,700 

Prererred  stock    4,251,900 

J34,TI1.600 
Subsequently  it  sold  for  cash  Its  5  per  cent,  debenture 

bonds  amounting   t.. 10.000,000 

Total     $44,711,600 

Of  this  amount  |«.  1.59,264.02  was  shown  In  the  last  report  as 
representing  the  cost  to  the  General  Electric  Company  of  the  Edi- 
son and  Thomson-Hous'OM  patents  and  contract  rights,  and  your 
Interest  In  the  patents  of  the  Hrush.  Fort  Wayne  and  other 
allied    companies. 

On  Jan.  31,  1893,  your  other  assets  were  examined  and  valued, 
and  a  nport  on  the  condition  of  your  company  was  made  to  the 
stockholders  at  their  annual  meeting  in  April  last.  This  exam- 
ination vas  conducted  ander  rigid  Instructions  from  your  board  of 
directors,  that  material  01:  hand,  stocks,  bonds,  customers'  notes 
and  accounts,  etc..  shtjuld  be  carefully  scrutinized,  and  should  be 
valued  on   a   m<'  rv.itive   basis.      The  complex   organization 

then  existing  (r-  lo  further  on   In   this  report),   and   the  fact 

that  the  amalgamation  of  the  various  Interests  represented  by 
your  company  had  been  so  recent,  made  the  task  an  especially 
dimcut  one  at  that,  but  the  statement  made  by  those  directly 
rcspon.Hlhlc  to  the  board  was,  that  the  instructions  of  the  directors 
had  been  strlitly  carried  out. 

Your  company  had  inherited  st(tcks  of  manufactured  goods  In 
the  principal  cities  In  which  district  offices  were  located,  from 
noslon  In  the  East,  and  Atlanta  In  the  South,  to  San  Francl.sco 
ard  I'ortiimd  In  the  \V«-st.  Notes  and  accounts  rerelvable.  stocks, 
bonds  and  other  assets  were  similarly  distributed.  Each  dis- 
trict office  had  exclusive  charge  of,  and  was  presumably  familiar 
with,  the  value  of  Its  own  assets,  and  was  largely  Independent 
of    the  general    office.       This    defective    system,    since    abolished, 

rendered   II    txi flliigiy  difficult    to    arrive    at  correct  conclusions. 

and  notwHIisliindlDK  the  effortM  of  the  oillcers,  It  led  to  grave 
mistakes  In  the  eHtltnat>-H  of  value  of  accounts,  securities  and  In- 
ventories   of    merchandise. 

The  Edison  company,  to  a  small  extent,  and  the  Thonison- 
Hojiston  company  (the  .itlon  of  which  was  mainly  adopted 

by   your  company),   to   ■>  -r  extent  had   been  In   the   habit    of 

doing  more  or  less  exploiting  worh.  result Ing  In  the  acquisition 
of  stocks  and  bonds  of  local  lighting  and  railway  companies.  The 
Thomson-Houston  company  had  generally  been  very  successful 
In  marketing  these  securities  at  prf)niable  figures.  Hy  the  fa- 
cilities which  It  hiid  thus  been  able  to  afford  to  local  enlcrprlses. 
It  was  iMinbled  to  exi>.ind  Us  business.  Your  company  at  the 
time  of  Its  organization  ursumed  a  large  number  of  such  transac- 
tions, which  were  In  progress  or  contracted  for.  The  general 
po'lcy  of  your  board,  however,  since  the  organization  of  yo\ir  com- 
li.uiy,  has  been  to  cvirtuil  iMinsncHnns  Involving  the  acceptance 
of  stocks  or  bonds  for  iinythliig  other  than  llc-iise  rights,  except 
where  for  some  s|>eclal  reason  It  has  been  deonied  advisable  to 
accept  them,  as  In  Bettlempnt  of  disputed  or  doubtful  accounts. 

Among  the  most  Important   transnci'  »  ,.        ,   ,,  , -jp^  above 

referred  to    were  those  with   newl>    01.  .   nnd  this 

cluss  of  business  li.id  bcMi  very  extensive  In  tln^  South  and  West. 
The  flnanci.al  and  indu.-itnal  collapse  in  these  sections  In  the 
spring  and  summer  of  1SS»3  affected  your  company  severely,  and 
very  many  accounts,  notes  and  Investments,  assumed  as  good  a 
year  ago.  must  n<iw  be  recognlrod  ns  of  diminished  valop  Tho 
same  Is  especially  true  as  to  tt-  '  f.  where  your  \'it 

output  was  sold  tln<^\igh  the  N  •neral  Electric  >         ,    uy, 

formerly  known  as  the  Northwest  Thomson-Houston  Company. 

As  you  are  aware,  the  Thomson-Houston  company  has  large 
Interests  In  various  construction  and  mr-nufacturlng  companies, 
notably    the    above     mentioned     Northw.  ■  pany.     the     Fort 

Wayne    Electric    rompany.     the    Brush  Company     and 

others,  the  whole  standing  on   Us  books  at  about  W.600.000      At 


the  time  of  the  last  annual  report,  statements  were  obtained 
from  the  officers  of  such  companies,  and  ii  was  estimated  that 
something  less  than  one-half  of  this  investment  was  represented 
by  patent  rights,  and  something  over  one-half  by  other  assets. 
Unknown  to  yoixr  board  of  directors,  some  of  these  companies 
became  unduly  expanded  during  the  winter  and  spring  of  1&92-3, 
and  the  stringency  which  began  in  April  and  culminated  last 
autumn,  caused  them  to  suffer  greatly.  Your  directors  have 
reduced  your  entire  holdings  of  Fort  Wayne  and  Northwest  slocks 
to  a  valuation  of  Jl  each,  exclusive  of  the  amount  carried  in  pat- 
ents. 

After  protracted  negotiations,  the  Northwest  company  has 
been  put  in  liquidation,  and  the  territory  controlled  by  it  has 
reverted    to   your   contracted. 

It  is  needless  to  say  that  the  past  year  has  been  a  most  try- 
ing one  to  all  corporations.  It  has  been  especially  so  to  com- 
panies like  your  own,  dealing  with  local  enterprises  situated  in 
all  parts  of  the  United  States,  and  largely  dependent  on  normal 
conditions  for  their  success  and  development.  During  the 
summer  of  1893  even  old  and  strong  customers  were  obliged  to 
ask  for  leniency  in  paying  their  accounts  and  notes.  Under  these 
circumstances  your  company  found  itself  with  its  own  obli- 
gations to  meet,  but  unable  at  that  time  to  collect  the  money 
with  which  to  meet  them.  The  difficulties  thus  presented 
were  carefully  considered  by  your  board,  and  were  met  by  sell- 
ing to  a  syndicate  certain  of  the  company's  assets,  consisting 
of  claims  ap-ainst.  and  stocks  and  bonds  of.  local  lighting  and 
railway  companies,  the  same  being  of  a  class  of  which  your 
company  sold  several  million  dollars  in  1892.  and  which  your 
dlrectofs.  In  their  last  report,  said  they  intended  to  continue  to  sell 
from  time  to  time  as  heretofore  "through  ordinary  channels." 
The  channels  through  which  your  company  usually  made  such 
sales  having  become  unavailable,  owing  to  the  panic,  your  di- 
rectors adopted  a  plan  used  on  several  occasions  in  the  earlier 
days  of  the  Thomson-Houston  Company,  and  made  the  sale  of 
assets  above  described  to  a  syndicate  which  paid  over  J4.000,0(W 
In  cash.  Although  the  transaction  involved  a  large  shrinkage 
from  book  valuations,  the  sale  was  at  a  price  high  under  the  con- 
ditions then  prevailing.  Few  of  the  securities  sold  were  listed 
on  any  exchange  or  commonly  dealt  in,  and  it  was  not  possible  to 
effect  a  ready  sale,  except  in  bulk,  to  a  syndicate.  These  assets 
were  placed  in  a  trust  known  as  "The  Street  Railway  and  Illumi- 
nating Properties."  After  the  financial  stringency  had  sub- 
sided, the  right  to  subscribe  to  them  was  offered  to  the  stock- 
holders of  your  company. 

The  depreciation  in  value  of  the  assets  thus  sold  applies 
etiually  to  those  still  on  hand.  Holders  of  stocks  and  bonds  of 
almost  every  kind  find  them  quoted  to-day  much  lower  than 
a  year  ago,  and  this  company,  as  a  holder  of  electrical  stocks 
and  bonds.  Is  no  exception  to  the  rule.  In  fact,  the  shrinkage 
In  values  In  electrical  securities  has  been  greater  than  In  most 
others.  The  last  year  has  been  characterized  by  shrinkage 
in  every  direction,  and  your  company  has  suffered  severely  from  It. 
It 

Since  the  combination  of  the  Edison  and  Thomson-Houston 
companies,  in  1892,  your  directors  have  been  earnestly  en- 
deavoring to  simplify  your  organization.  As  a  result  of  the 
union,  your  company  suddenly  came  Into  control  of  some 
twenty  companies,  all  engaged  in  active  exploitations  and 
having  their  own  separate  boards  of  directors  and  Independent 
managements,  with  separate  accounts  and  liabilities.  At  flrst 
your  board  had  little  success  In  Us  efforts  to  centralize  and 
simplify  the  organization,  but  the  events  of  the  la.«t  summer 
emphasized  the  necessity  of  radical  changes  so  unmistakably  as 
to  secure  the  co-operation  necessary  to  effect  the  desired  results. 
The  "district  offices"  are  practically  abolished,  except  as  mere 
sales  offices.      The  bi  •  inent  of  the  company  has  t>ecn 

concentrated  at   Its   1  at   Schenectady,  and  Us  whole 

organization  has  been  greatly  simplified.  All  accounts  are  kept 
there,  and  all  sales  and  credits  are  supervised  there.  So  far  as 
practicable,  your  manufacturing  business  has  been,  and  will  be, 
concentrated  at  Schenectady;  and  the  operations  of  Us  other  fac- 
tories are  now  d'rected  from  there.  During  thp  short  time  since 
this  change  was  effected,  many  advantages  have  accrued  to  the 
company  from  this  concentration  of  the  selling,  accounting,  man- 
ufacturing and  engineering  departments  of  the  company. 

Besides  the  shrinkage  In  the  Inventory  value  of  the  seciirltles 
of  local  and  other  companies  hereinbefore  mentioned,  as  sold  and 
on  hand,  there  Is  a  shrinkage  In  the  Inventory  value  of  apparatus 
nnd  material  at  factories  nnd  storerooms,  and  of  machinery  and 
fixtiires  at  storerooms  amounting  to  $2.3S2.012  94.  This  shrink- 
age is  partly  due  to  the  fall  In  value  of  material  manufactured 
and  In  process  of  manufacture,  and  partly  to  the  development  In 
electrical  science,  which  has  been  so  great  during  the  last  year 
or  two  that  apparatus  which  at  the  time  of  the  last  Inventory  was 
looked  upon  as  commercial,  has  been  superseded  by  entirely  new 
and    siiperlor    types.      C  'itly    the    older     npparattis    has   be- 

ctime  unsalable,  or  of  si  ■  ,  and  most  of  It  has  been  reduced 

to  "scrap"  value,  and  the  remainder  to  much  less  than  cost. 

FINANCES. 

On    ^  '    lSt>!t,  the  direct  and  Indirect  obligations  of  the  com- 

pany ng  the   Edison.   Thomson-Houston   and   International 

companies),  exclusive  of  the  debenture  bonds,  were- 
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Direct    obligations: 

Notes  payable    $4,446,000 

Dividend     ., 609,000 

Accounts  payable  and  accrued  interest 1,579,000 

Total   direct  obligations $6,634,000 

Less  cash  on  hand 1,294,000 

Net  amount  of  direct  obligations $5,340,000 

Indirect    obligations: 

Paper  discounted  under  endorsement $3,394,000 

Net   amount    of    direct    and    indirect    obligations, 

July    31,    1893 $8,734,000 

On  Jan.  31,  1894,  these  mattei'S  stood  as  follows: 

Direct    obligations: 

Notes    payable $744,000 

Accounts   payable,    accrued   interest,    etc 406,000 

Total    direct    obligations $1,150,000 

Less  cash  on  hand 591,000 

Net   amount   of   direct   obligations $559,000 

Indirect    obligations: 

Paper    discounted    under   endorsement,    guaran- 
tee,   etc $1,425,000 

Net   amount   of   direct   and   indirect   obligations, 

Jan.    31,    1894 $1,984,000 

Reduction    of    debt    in    six    months $6,750,000 

Of  which  there  was  received  from  street  railway 

and    illuminating    properties $4,050,000 

Reduction  of  debt  from  other  sources  (principally 

collections  of  notes  and  accounts  receivable) $2,700,000 

This  reduction  does  not  disclose  all  the  improvement  of  the 
last  six  months.  The  indirect  obligations  of  the  company,  aris- 
ing from  its  endorsement  of  discounted  notes  receivable,  were 
six  months  ago  almost  as  embarrassing  as  its  direct  debt,  as 
the  larger  part  of  them  bad  to  be  provided  for  by  your  company 
at  maturity,  their  makers  being  unable  to  take  care  of  them. 
To-day  no  paper  is  under  discount,  except  such  as  it  is  believed 
will  be  paid  by  the  makers;  consequently  the  indirect  obligations 
of  the  company  are  nominal  rather  than  real. 

At  the  date  of  this  report,  the  direct  obligations  have  been 
reduced  to  about  $750,000,  which  are  partly  offset  by  about 
$400,000  cash  on  hand,  and  the  paper  under  discount  is  reduced  to 
about    $750,000. 

In  addition  to  the  above,  there  are  still  outstanding  some 
important  guarantees  given  two  years  ago  by  the  Thomson- 
Houston  company  to  the  United  States  Securities  Company, 
whereby  in  one  form  and  another  it  is  claimed  that  the  Thom- 
son-Houston company  (und,  practically,  the  General  Electric 
Company)  is  bound  to  take  back  from  the  Securities  company 
certain  bonds  of  local  companies  at  a  valuation  of  $702,000.  This 
liability  has  been  in  part  arranged  for  by  substitution  of  other 
securities,  and  it  is  not  thought  that  such  guarantees  will  in- 
volve any  considerable  cash  outlay,  although  their  ultimate  ad- 
justment may  result  in  some  loss. 

Your  directors  believe  that  the  notes  and  accounts  receivable, 
and  such  stocks,  bonds,  etc.,  as  it  is  undesirable  for  the  company 
to  hold  permanently,  can,  with  some  delay  and  patience,  be  col- 
lected and  marketed  to  such  an  extent  as  shall  not  only  liquidate 
the  small  amount  of  remaining  obligations,  but  shall  also  sup- 
ply all  necessary  working  capital.  Earnest  attention  is  being 
given  to  the  sale  of  these  assets. 

While  the  liquidation  of  the  debt  has  been  going  on,  the 
company  has  also  readjusted  its  basis  for  sales,  either  to  cash  or 
to  short  credits  to  desirable  customers.  In  view  of  the  extreme 
depression  and  the  uncertainty  as  to  the  early  future,  your 
directors  have  not  felt  justified  in  any  other  course  than  that  of 
adhering  strictly  to  sales  on  this  basis.  It  is  believed  tiiat 
your  company  has  lost  little  legitimate  business  in  consequence 
of  its  curtailment  of  credit  to  customers.  It  intends  to  confine 
its  business  to  this  basis,  and  to  accept  smaller  profits. 

Your  directors  do  not  believe  that  it  will  be  possible  for 
some  time  to  come  to  do  as  large  a  business  as  was  done  by  the 
company  prior  to  the  panic,  although  a  gradual  improvement 
has  been  apparent  during  the  last  two  months.  The  street  rail- 
way business,  which  to  a  considerable  extent  was  formerly  done 
through  syndicates  and  promoters,  many  of  whom  have  become 
embarrassed,  promises  to  be  smaller  than  during  the  previous 
year.  Arc  lighting  business  is  also  reduced,  largely  because 
of  the  inability  of  local  companies  to  secure  capital  with  which 
to  extend  their  business  for  the  purpose  of  carrying  out  muni- 
cipal contracts.  The  business  of  the  company,  with  respect  to 
incandescent  lighting,  which  is,  to  a  great  degree,  performed  by 
strong  and  conservatively  managed  local  companies,  is  in  a  more 
healthy  condition,  and  has  not  suffered  so  severely.  The  busi- 
ness In  plants  for  the  distribution  of  electrical  power  is  promis- 
ing, and  many  important  installations  are  in  progress.  The 
application  of  electricity  to  various  mining  purposes,  such  as 
hauling,  hoisting,  drilling,  etc.,  is  increasing.     The  future  Jn  this 


respect  Is  promising.      The  increase  In  the  number  of  local  light- 
ing and  railway  companies  is  shown  by  the  following  table: 

Feb.  1,  1892.      1S93.      1894. 
Total   number   of   local   companies   operating  in- 
candescent and  arc  lights 1.158      1,277      1,479 

Total  number  of  railway  companies 214        435        541 

LICliNSEE  COMPANIES. 
The  substantial  and  permanent  character  of  the  business  of 
local  illuminating  companies,  distributing  light  and  power  by  the 
methods  and  protected  by  the  patents  controlled  by  your  com- 
pany, is  more  widely  recognized  year  by  year.  The  true  inter- 
ests of  this  company  lie  in  advancing  the  interests  of  its  licen- 
sees in  every  possible  way,  and  to  this  end  prices  of  apparatus 
have  been  reduced  during  the  past  year,  and  the  licensees  will 
continue  to  receive,  from  time  to  time,  the  benefit  of  further  re- 
ductions in  cost  of  manufacture. 

PATENTS. 

Substantial  progress  has  been  made  during  the  year  in  the 
prosecution  of  suits  against  infringers  of  many  of  the  more  im- 
portant patents  belonging  to  the  company.  The  "feeder  and 
main"  patent,  which  is  of  fundamental  importance,  particularly 
for  low  tension  lighting  plants,  has  been  sustained  by  the  Circuit 
Court  for  the  District  of  New  Jersey. 

The  litigation  on  the  incandescent  lamp  patent  has  been 
generally  successful,  although  the  most  strenuous  efforts  have 
been  made  by  infringers  to  defeat  the  patent  or  to  devise  some 
form  of  lamp  that  would  be  outside  of  it.  In  two  instances  we 
have  met  with  reverses  in  this  litigation,  which  have  proved  to 
be  comparatively  unimportant.  In  these  instances  we  are  advised 
there  is  a  strong  probability  that  we  shall  ultimately  prevail. 
The  efforts  to  evade  the  patent  by  so-called  "lamp  repairs,"  and 
by  injecting  a  harmless  amount  of  inert  gas  into  the  bulb,  have 
been    defeated. 

Our  counsel  are  hopeful  that  the  courts  will  so  construe  thh; 
law  tlmt  the  lamp  patent  will  run  for  the  full  term  for  which  it 
was  granted,  in  spite  of  the  fact  that  the  situation  is  somewhat 
complicated  by  foreign  patents.  If  we  succeed  in  maintaining 
this  position,  the  patent  will  be  of  substantial  value  to  the  com- 
pany for  some  years. 

Owing  to  the  inevitable  delays  of  litigation,  the  important 
cases  on  patents  for  railway  work,  upon  which  we  place  great 
reliance,  have  not  yet  come  to  hearing.  It  is  expected  that 
many  of  these  cases  will  be  determined  during  the  coming  year. 

No  final  decision  has  been  rendered  against  the  company  on 
any  patent.  During  the  past  year  several  such  suits  against  the 
company  have  been  decided  in  its  favor,  notably  the  suit  on  the 
patent  for  the  hydro-carbon  treatment  of  the  filament  of  incan- 
descent lamps,  which  has  been  disposed  of 'in  our  favor  by  the 
decision  of  the  United  States  Circuit  Court  of  Appeals. 

Upon  the  whole,  the  patent  situation  seems  to  be  promising, 
and  we  believe  that  at  the  next  annual  meeting  we  shall  be  in  a 
position  to  report  substantial  progress. 

All  expenditures  for  patents  and  patent  rights  during  the 
year  under  review,  and  all  expenses  of  patent  litigation,  have 
been  charged  to  operating  expenses. 

STATEMENT  OP  ACCOUNTS. 
There  are  submitted  herewith: 

Consolidated  balaine  sheet  of  the  General  Electric  Company, 
includes  the  underlying  companies,  viz.:  The  Edison  Elecu-ic 
Light  Company,  the  Edison  General  Electric  Company,  the  Thom- 
son-Houston Electric  Company  and  the  Thomson-Hf^uston  Inter- 
national Electric  Company,  as  of  Jan.  31,  LS94: 

Statement  of  profit  and  loss  account  as  of  same  date. 
List  of  stocks  and  bonds  owned. 

In  expfanation  of  the  items  in  the  balance  sheet,  your  directors 
deem  it  proper  to  state  as  follows: 

Manufacturini:   Plants. 
In  the  last  annual  reports,  pages  8  and  9,  the  Edison 
General    Electric    Company's    plants    at    Schenectady 

and  Harrison  were  carried  at , $2,677,548.09 

The  Thomson-Houston  company's  plant  at  Lynn  was 

carried    at    1,240,066.77 

In  addition  there  were  sundry  small  machines  and 
tools  included  in  the  report  in  the  Lynn  factory's  in- 
ventory  account    40,913.35 


Making  the  total  manufacturing  plants  on  Jan.  31,  1893  $3, r58, 528.21 
During  the  year  the  i?um  of  $884,659.11  has  been  expended  in 
additions  to  the  manufacturing  plants  and  their  equipment.  On 
the  other  hand,  the  sum  of  $902,058.34  has  been  written  off  the  profit 
and  loss  for  depreciation,  leaving  the  cost  of  such  plants  on  the 
books  $3,941,128.98,  which  is  $17,399.23  less  than  they  were  carried 
at  Jan.  31,   1893. 

Stocks  and  Bonds  of  Manufacturing  Companies. 
This  is  an  investment  account  in  the  stocks  and  bonds  of  va- 
rious companies,   and  it   is  believed   to  be  conservatively  valued. 
Details    will    be    found    in    Schedule    A. 

Stocks   and   Bonds    of   Local    Companies. 
A  list  of  such  stocks  and  bonds  owned  by  the  company  is  an- 
nexed hereto  (Schedules  B  and  C).  and.  as  will  be  noticed  in  the 
profit  and  loss  statement,  a  greut  shrinkage  has  been  mad^  in 
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the  valuation  of  the  securities  shown  in  said  schedules,  in  order 
U»  reduce  their  book  value  to  what  is  believed  to  be  within  their 
real    value. 

Inventory    and   Consignments. 

The  supplies  of  raw  material,  manufactured  goods  and  goods 
in  course  of  manufacture,  at  the  factories,  have  been  carefully 
inventorlf.-d,  Item  by  item,  and  a  re<iuction  of  $1,217,142.81  ha.s 
been  made  from  the  sum  at  which  they  were  previously  carried. 
The  supplies  of  Hnished  apparatus  in  the  different  local  sales- 
rooms of  the  company  and  on  consignment  have  been  dealt  with 
In  the  same  manner,  and  the  sum  of  $940,365.03  has  been  charged 
ntt  on  them. 

Notes  and  Accounts. 

As  to  the  n<jt<-H  and  accounts  receivable  (of  ov«r  6,ijw  customers; 
there  is.  In  many  Instanies,  among  those  whose  duty  it  is  to 
pass  upon  their  value,  a  wide  difference  of  opinion.  They  have 
been  classified  Item  by  Item,  and  your  board  has  taken  them  at 
the  lowest  suggested  valuation.  The  amount  Includes  $2,531,609.88 
due  by  the   Kurt   Wayne,   Northwest  and  othed  allied  interests. 

Work   In   Progress. 

This  represents  the  amount  charged  up  against  Installations 
in  progresH,  and  is  believed  to  be  valued  safely. 

OKGANIZATION. 

Numerous  vacancies,  principally  due  to  resignations,  have  oc- 
curred In  your  ofllcial  organization  during  the  year,  and  have 
been  filled  as  indicated  in  the  list  of  oOlcerM,  whi<h  accompanies 
this  report.  The  selections  to  1111  such  vacancies  have,  In  every 
Instance,  been  made  in  recognition  of  general  merit  and  of  litness 
especially   displayed   during   the   strain   of   the   last  eight  months. 

During  the  year,  the  entire  internal  organization  of  your  com- 
|)any  has  been  readjusted,  and  the  number  of  dejjartments  has 
been  reduced.  This  has  reHulte<l  In  a  large  saving  of  expense 
and  Increased  efficiency.  Your  board  now  feels  that  the  person- 
nel of  your  organization  is  adjusted  In  a  manner  where  few 
ihungi-s  among  subordlnatts  are  likely  to  be  made  In  the  early 
future,  and  a  general  appreciation  of  this  fact  will  lead  to  more 
efflclent  work  than  was  possible  during  the  transition  period. 

C.  A.  COFFIN. 

CONSOLIDATED    BALANCE    SHEET.*— JAN.    31,    1894. 


Assets. 


Patents    and    franchises 

Manufacturing     (tlants 

lt<al  ••Htai<'  (not  Iik  ludlng  factories): 

Edison     lUiiMlng.     N.     Y.    City $412,356.13 

I^-ss   mortgag.-    ih.-n..,n 200,000.00 


$8,159,264.02 
3,941,128.98 


Other    real    estate. 


212,356.13 
111,329.10 


HtiHks  of  manufac  turing  co.'s  (Schedule  A)     2.767.470.58 
Slocks  and  bonds  of  local  co.'s  (Schedules  IJ 

and    C) 2.723,493.17 


Cash     591,143.88 

Notes  and  accounts  receivable  (fac«  value 

$14,984,697.42)     •• 8.934.159.76 


323,685.23 


5,490,963.75 


9,525,303.63 


Inventories: 

At     factories 3.349,042.94 

At  sales  onicen  (Including  e«>nslKnnients)...     1,485,749.68 


Work    In    iimKiess. . . . 
Trolll    and    Iohh 


-     4.834.792.62 

1.198.343r.s 

12.454.967.42 

$45,928,449.23 


Mabilltles. 
<'u|)l(ul  stiK^k: 

Common     $.10.4I>».700.00 

rrefrrrrd  4,251.900.00 


Five    per    cent.    Kold     coupt)n     debentun; 

Mortgngps     

Accrued  Interest  on  debenture  Ixuids 

Notes  paynt>le    

Aeroimts    pny(»bl«» ..., 


$^4,711,600.00 
lO.e- 


v:..:  ;,;.32 
TM.Ul  31 

.  :j.os4  v: 


Sdiiili  V     ri'-illl" 


1.150.759. 4Ei 
S9.KR9  78 


$46,928,449.23 
rciNSOLlDATKP     STATF.MKNT     OF     PROFIT     AND     U^BS.*  - 

JAN.  31.  1W»4. 
Dr. 

Interest  on  dol>onture  bonds. I499.V.U  fi.^^ 

Dividend!.  l.«6Ji.l&0.50 

Tnxrs     ..  19R.4R7.31 

World's    Fnh     exi>enses :«i  ^77.53 

--      ia,W»2.378.«i 

«<Vnera1  K.lr«-M<-  roiui.(mv.  Vll«<in  Wect'ic  \i%tht  Company,  f'^li^en  General  Ktec- 
(H»  Coi«i<:»ii\ .  Vlv>m«.-ii  HvMiflon  Hrttrlc  Oompsny  sixl  TfiomiMMt-Hoaiiinn  tnlmis- 
tlon.il  F.lr^-liti-  r.>mp.«nv. 


Amounts  now  charged  off: 

On    patents 733,870.75 

On  nou-s  and  accounts  receivable  and  on  stocks  and 

bond-s,  sold  and  on  hand 10,444,318.78 

On    manufacturing    plants 902,058.34 

On  inventories  and  consignments 2,157,507.84 

On    machinery,    tools,  instiumenls  and 'fixtures — other 

than    at    factory 224,505.10 

On    sundry    losses 125,205.31 

$17,179,845.07 
Cr. 

General  Electric  Company's  surplus,  Jan.  31,  1893 $1,024,954.59 

Manufacturing  and  selling  profits  after  deducting  gen- 
eral    expenses 3,189,884.37 

Dividends  and  interest  on  stock  and  bonds  owned 433,293.06 

Interest,    discount   and    exchange 76,745.63 

Debit    balance    carried    forward 12,454,967.42 


$17,179,845.07 
P.  ORD,  Second  Vice  President. 


GENERAL    ELECTRIC    has    been    the    subject    of   a    vast   deal 
of  comment.      The  directors  made  public  this  week  the  result  of 
operations    for    the    year    t  ndlng   Jan.    31,    1894,    and    the    showlnf, 
presented    is    as    bad   as    was    expected.      The   stock   declined   sev- 
eral  points  on   the   first  aijnouncement  of  the  annual   report,   but 
there  has  been  a  sharp  recovery  on  the  further  appreciation  of  the 
fact   that   the   bad   result.s   had   been   discounted   weeks  ago,   and 
the  change  of  (luotatlons  lor  the  week  is  hardly  appreciable.     The 
most  gratifying  feature  of  the  report  Is  the  frankness  with  which 
the  management  lays  before  the  security  holders  the  condition  of  the 
property.      There   has  been   no  attempt  to  cloak  over  any  of  the 
distressing  details  of  mismanagement   and   misfortune  that   have 
brought   the   General    Electric  Company   to   its   present  sad   condi- 
tion.     The  upshot  of  the  year's  operation   is  the  conversion  of  a 
surplus  of  $1,024,954,  reported  on  Jan.  31,  1893.  into  a  profit  and  loss 
debit  a  year  later  of  $12,454,967,  this  amount  representing  the  Im- 
pairment of  the  capital.      It   Is  Impossible   to  accurately  or  fully 
present  here  all  the  features  of  the  report,  so  full  Is  it  of  mat- 
ters of  the  highest  lmp3rt  to  the  security  holders.      An  analysis 
of   the   Income   account   sMows    that   the    net   manufacturing   and 
selling   profits   were   $3,189,884,    which    is   less   than    the   profits   for 
the  eight  months  ending  Jan.  31,  1893.      The  total  net  receipts  were 
$3,699,923,   while   the  disbursements  for  Interest  and  dividend  pay- 
ments,   taxes   and    World's    Fair   expenses  were   $2,592,379,    leaving 
an   apparent   balance   of   $1,107,554.      The   dividends    paid   included 
one   semi-annual   distribution   of   3^   per   cent,    on     the    preferred 
stock,    and    two   (juarterly    payments   of   2   per   cent,    each    on    the 
common    stock.      The   report   of   the   company   notes  at   the   start 
that  grave  mistakes  arose  in  the  beginning,  owing  to  the  compli- 
cated   organization    of    the    company,    in    the    estimates    of    the 
values    of    accounts,    securities    and    Inventories     of    merchandise 
submitted    at    the    last    annual    meeting.      These    mistakes    arcwe 
through  the  multiplicity  of  district  otfices,  which   have  since  been 
I>ractlcally    abolished,    except    as    mere    sales    offices.      The    man- 
agement   has    also   curtailed    the    old    time   practice   of   accepting 
storks   and   l^onds   for  anything  but    license   lights.      The   report's 
most   interesting  details  relate  to  the  scaling  down  of  assets  and 
the  reduction  of  debt.      These  are  matters  of  the  most  vital  valu" 
to    the   company's   solvency,    and    the   stockholders   are   made   ac- 
quainted  at   full   length   with   the   condition  of  affairs.      As  illus- 
Irntlng    the    working    down  of  assets.   It  Is  well   to  quote  a  para- 
graph     from      the      report:        "The     Thomson-Houston     compan> 
had    large    interests    In    various    companies,    notably    the  North- 
west    company,     Fort     Wayne     Electric     Company,     the     Brush 
Eb'ctric     Company      and      others.      the      whole       standing      on 
the      bo(<ks      at      about     $"1,500,000.         I'nknown      to     your      board 
of    directors,    some    of    the    companies    became     unduly     expanded 
■luring  the  winter  and  spring  of  1892-93,  and  the  stringency,  which 
began  in  April  an('  culminated  last  autumn,  caused  them  to  suffer 
greatly.      Your    directors    have    reduced    your    entire   holdings    of 
Fort   Wnyne  and   Northwest   stocks  to  a  valuation  of  $1  each,  ex- 
clusive of   the  amount   carried  In   patents."      The  depredation   in 
value  of  the  assets  sold  to  "The  Street  Railway  and  Illuminating 
I'nipertles."     as     well     as     those     on     hand,     is     treated     in     de- 
tail     In     the     rep<irt     al>ove.     the   result     being     that    $14.5S7.4«6 
stands   charged   off  on    the   pr<iflt    and    loss   account.      The   course 
of  the  floating  debt  was  the  Important  factor  bearing  on  the  com- 
pany's solvency  during  last  year's  trying  periods,  and  there  Is  In- 
terest   In   (he   history   of  its   funding  and  reduction.      On  Jan.   SI. 
IHW.   the  direct  obligations  of  the  company  (Including  the  Edison. 
Thomson-Houston   and    Intfrnatlonal   companies^,   exclusive  of  th*" 
debenture  bonds,  were  .54.7S2.763  net.  after  deducting  $3,871,034  cash 
on   hand   from   the   total   of  $^.653,797.      On   July   31.   1893.   the  ac- 
count of  dlr>  '  ■■      "      >-    as  stated  In  the  report,  stood:      NoteK 
payable.    $4.;  d.    $609,000;    accounts    pa>able    and    ac- 
cnied  Interest.  J1..^7b».t»»>1;  total.  $6.6.14.000;  less  cash  on  hand.  $1,294.- 
000;   net   amount   of   $5,340,000.      Evidently    the   company   had   paid 
out  Its  cash  and  reduced  Its  indebtedness  accordingly,  the  Increase 
of  net  debt  l>elng  practically  the  amount  of  the  August  dividend- - 
the  last  paid  on  the  common  st-x^k.      On  Jan.  81,  1^*4,  these  mat- 
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ters  stood  as  follows;  Notes  payable,  $774,000;  accounts  payable, 
accrued  Interest,  etc.,  $406,000;  total  direct  obligations,  $1,150,000; 
less  cash  on  hand,  $.5:J1,000;  net  amount  of  direct  obligations, 
$559,000.  The  floating  debt  was  thus  reduced  in  six  months  $4,- 
781,000,  of  which  $4,050,000  were  derived  from  the  sale  of  securities 
to  the  Street  Railway  and  Illuminating  Properties  and  $731,000 
from  the  collection  of  notes  and  accounts  receivable.  The  in- 
direct obligations,  arising  from  the  endorsement  of  discounted 
notes  receivable  are  now  $1,425,000,  a  reduction  during  six  months 
of  $1,969,000.  It  is  impossible  to  make  a  comparison  of  the  bal- 
ance sheet  just  issued  with  the  one  presented  a  year  ago.  In  the  fir.st 
place  the  1892  balance  sheet  was  for  only  eight  months,  while  the 
1893  figures  are  for  twelve  months.  But  the  change  of  items  is  so 
radical  as  to  prevent  an  itemized  comparison.  Thus  "Patents 
and  Franchises"  and  "Manufacturing  Plants,"  valued  respectively 
at  $8,159,265  and  $3,941,129,  do  not  appear  at  all  in  last  year's  bal- 
ance sheet,  while  "Stocks  of  Undei-lying  Companies,"  which  stood 
in  last  year's  statement  at  over  $18,000,000,  do  not  appear  this 
year.  There  are  other  equally  important  changes.  The  valu- 
ation of  $8,159,265  put  on  patents  and  franchises  is  the  subject  of 
much  criticism,  most  experts  declaring  that,  by  reason  of  ability 
of  the  company's  competitors  to  do  business  under  other  patents, 
these  figures  are  much  too  high.  Again,  business,  to  judge  from 
the  profits  reputed,  must  have  been  done  often  at  a  loss.  Only 
a  little  over  8  per  cent,  was  earned  on  the  two  classes  of  stock, 
and  this  is  a  very  small  margin  of  profit  for  a  big  manufacturing- 
concern  to  operate  on.  Much  speculation  is  indulged  in  as  to 
the  book  value  of  General  Electric.  This  is  mere  guesswork,  as 
the  value  of  such  a  stock  as  General  Electric  depends  a  good  deal 
more  on  its  earning  capacity  than  on  the  assets.  If  the  company 
can,  in  the  worst  year  on  record,  earn  over  $2,250,000  above  fixed 
charges,  it  ought  to  soon  reach  a  period  when  it  can  again  dis- 
tribute profits  among  stockholders.  The  facts  are  now  known, 
and,  as  the  General  Electric  Company  is  now  financially  easy, 
its  prospects  are  much  improved.  The  annual  meeting  is  next 
Tuesday,  and,  as  outlined  in  these  columns  last  week,  the  present 
management  is  likely  to  hold  over.  Apropos  of  reports  concern- 
ing new  business,  it  was  learned  to-day  that  since  Jan.  1  the  Gen- 
eral Electric  Company  has  done  a  cash  business  of  over  $350,000, 
or  about  $23,000  a  week.  This  last  week  alone  the  railway  de- 
partment closed  a  contract  for  $116,000  cash. 

WESTINGHOUSE  ELECTRIC  stocks  have  had  another  spurt 
on  the  publication  of  figures  relating  to  the  annual  report.  It  is 
stated  that  it  will  show  net  earnings  above  all  expenses,  divi- 
dends and  charges  of  $1,790,000.  This  is  an  increase  over  the 
previous  year  of  $630,000.  The  floating  debt  has  been  reduced 
since  Jan.  15  from  $1,140,000  to  $750,000.  The  surplus  of  the  com- 
pany will  show  an  amount  of  quick  assets  equal  to  the  sum  at 
which  the  patents  of  the  company  are  carried  on  the  books. 

EDISON  ELECTRIC  ILLUMINATING,  of  New  York,  5  per 
cent,  first  mortgage  gold  bonds  have  had  a  substantial  rise  this 
week.  The  syndicate,  including  Drexel,  Morgan  &  Co.,  A.  A.  H. 
Boissevain  and  others  that  recently  started  to  market  a  block 
of  $750,000  of  the  authorized  issue  of  these  bonds,  has  closed  out 
the  entire  amount,  and  the  syndicate  has  disbanded.  These  bonds 
are  convertible  till  July,  1895,  into  stock  now  paying  6  per  cent, 
dividends,  and  are  redeemable  at  110  after  1900.  After  75  per 
cent,  of  the  issue  is  converted,  the  company  can  require  the  con- 
version of  the  remainder.  It  is  stated  that  the  earnings  of  the 
company  for  the  quarter  ended  March  31  are  the  largest  in  the  his- 
tory of  that  company  for  that  quarter.  The  usual  quarterly  divi- 
dend of  IV^  per  cent,  will  be  declared  next  week. 

WESTERN  UNION  TELEGRAPH  stock  continues  strong. 
There  is  a  tremendous  short  interest  in  the  stock,  and  if  they  are 
once  forced  starting  to  cover,  the  prediction  of  the  bulls  that  90 
will  be  soon  crossed,  is  likely  of  fulfillment.  The  bears  still  talk 
of  decreased  earnings,  and  will  not  show  5  per  cent,  earned  on  the 
stock  this  year.  They  even  say  that  the  dividend  will  be  passed 
during  1894.  On  the  other  hand.  Mi-.  George  Gould  advises  some 
of  his  best  personal  friends  to  go  long  of  "Telegraph"  and  to  buy  it 
on  every  opportunity.  All  the  selling  down  so  far  has  failed  to 
dislodge    long    holdings. 

THE  STREET  RAILWAY  AND  ILLUMINATING  PROPER- 
TIES has  again  retired  2,050  shares  of  the  preferred  stock,  under 
its  latest  call,  at  an  average  price  of  97.54.  Since  last  summer  the 
company  has  retired  8,664  shares  of  its  45,000  shares  of  preferred 
stock— 500  shares  at  an  average  price  of  $82.94,  843  shares  at 
$82.90,  1,320  shares  at  $83.28,  2,354  shares  at  $84.94,  1,597  shares  at 
$93.92  and  2,050  shares  at  $97.54.  Par  is  100,  and  the  shares  cost 
the  syndicate  subscribers  90,  with  a  bonus  of  common  stock,  to 
the  same  amount  as  the  prefei-red.  This  common  stock  is  now 
quoted  at  20  bid,  21  asked.  The  trustees  propose  to  liquidate  all 
the  property  in  their  possession  as  the  opportunity  offers,  and 
after  the  $4,500,000  preferred  stock  has  all  been  purchased  or  drawn 
and  cancelled,  further  receipts  will  be  divided  to  the  common 
stock  as  fast  as  received.  The  sale  last  summer  to  this  com- 
pany by  the  General  Electric  Company  of  $12,000,000  in  order  to 
raise  $4,050,000  with  which  to  meet  floating  and  avoid  bank- 
ruptcy, is  treated  upon  in  the  annual  report  of  the  General  Elec- 
tric Company  with  some  detail.  The  success  of  the  trustees  in 
cancelling  preferred  makes  it  a  pity  that  the  General  Electric 
Company  should  have  had  to  so  sacrifice  its  valuable  treasury  as- 
sets. 


AMERICAN    BELL    TELEPHONE    quotations    continue    to    be 

benefited  by  the  splendid  showing  of  the  annual  statement  made 

public  last  week.      The  reports  of  new  competition  seem  to  have 

lost    all    effect. 

ELECTRICAL    STOCKS. 

Par. 

Brush  111.,  New  Tork 60 

Uetroit   Jilecirical    Works aO 

Cluvelana  umieial   Elecirlo  Co — 

East   Hlver   Klecorlc    L.ight 100 

Electric  Cou.   <fc  Supply  Co.,  pre! 15 

com IS 

Edison  Electric  111.,   New  York 100 

Isio — 

EfUson  Electric  lU.,   Brooklyn 100 

Boaum 100 

Chicago 100 

Philadelphia 100 

Edison  Electric  Light  of  Europe — 

Bonds  — 

Oie    MilUng — 

l-'ort  Wayjie  Electric — 

Ueuerai  Electric  Coiupany 100 

"           "           deb.  5'8   — 

Interior  Conduit  and  Ins.   Co 100 

Mount   Morris   Electric — 

Westlnghouse  Consolidated 50 

"           "           pref 50 

Western  Union  Telegraph — 

American  Bell  Telephone — 

*Ex.  dividend. 


Bid. 

Askea. 

20 

35 

•z 

3 

H5 

90 

— 

eo 

15 

i« 

15 

\lhi 

1023a 

103 13 

107 '4 

107  "2 

103 

104* 

115 

120 

125 

130 

130 

U2 



3 

80 

85 

10 

11 

Aht 

«j»2 

4134 

VJ. 

85 

86 

35 

50 

_ 

B5 

33 

34 

4934 

.>o 

8514 

Sb\i 

188 

389 

New  Incorporations. 


THE  ELECTRIC  BELT  AND  APPLIANCE  COMPANY,  Chi- 
cago, 111.,  capital  stock  $500,000,  has  been  formed  to  manufacture 
and  deal  in  electric  belts,  etc.  J.  H.  Fitch,  H.  L.  Dietz  and  S.  H. 
Trade    are   interested. 

THE  CITIZENS'  ELECTRIC  LIGHT  AND  POWER  COM- 
PANY, Hudson,  N.  Y.,  capital  stock  $10,000,  has  been  formed  to  do 
an  electric  light,  heat  and  power  business.  S.  D.  Lake,  A.  J. 
Rowles  and  E.  J.  Hodge,  of  Hudson,  aie  interested. 

THE  PLANTS  COMPANY,  Jersey  City,  N.  J.,  capital  stock 
$1,000,000,  has  been  formed  to  sell,  maintain  and  construct  electrical 
power  plants,  etc.  R.  McA.  Lloyd,  H.  G.  Yv^'ard,  New  York,  and 
L.  McKim  Garrison,  Orange,  N.  J.,  are  the  promoters. 

THE  HOUTZDALE  AND  SUBURBAN  ELECTRIC  RAILWAY, 
Hazleton,  Pa.,  capital  stock  $100,000,  has  been  formed  to  build  and 
operate  an  electric  railway  in  Clearfield  County.  The  incorpor- 
ators are  A.  Markle,  J.  E.  Giles  and  E.  S.  Doud,  of  that  town. 

SCOTT  &  CO.,  New  York  City,  capital  stock  $3,000,  has  been 
formed  to  manufacture  electrical  apparatus.  C.  P.  Scott,  189  West 
134th  street;  B.  F.  Hamilton,  227  West  135th  street,  and  F.  W.  Har- 
rington, 204  W.  133d  street.  New  York,  are  the  incorporators. 

THE  DEAN  ELECTRIC  MANUFACTURING  AND  SUPPLY 
COMPANY,  Des  Moines,  Iowa,  capital  stock  $50,000,  has  been 
formed  to  buy,  sell  and  manufacture  electrical  and  mechanical 
devices.  J.  E.  Brunner  and  W.  S.  Bales,  of  Des  Moines,  are  inter- 
ested. 

THE  SACHS  ELECTRIC  COMPANY,  New  York,  capital  stock 
$20,000,  has  been  formed  to  manufacture  and  deal  in  electrical 
appliances.  T.  L.  Peter,  30  Pine  street;  C.  T.  Haviland,  29  Broad- 
way, and  Francis  Forbes,  137  •  Broadway,  New  York,  are  the  pro- 
moters. 

THE  BANSOR  ELECTRIC  LIGHT,  HEAT  AND  POWER 
COMPANY,  Bansor,  Pa.,  capital  stock  $30,000,  has  been  formed  to 
generate  electricity  and  steam,  and  to  supply  light,  heat  and 
power,  etc.  D.  Ruddleson,  Milton  Flory  and  B.  F.  Miller  are  the 
promoters. 

THE  BLUESTONE  ELECTRIC  LIGHT  COMPANY,  Coopers. 
W.  Va.,  maximum  capital  stock  $50,000,  has  been  formed  to  oper- 
ate and  maintain  electric  light  and  power  plants,  etc.  The  pro- 
moters are  J.  Cooper,  Coopers;  B.  Moore  and  J.  P.  Bowen,  Brem- 
well,    W.    Va. 

THE  PHILIPSBURG  AND  SUBURBAN  ELECTRIC  RAIL- 
WAY, Hazleton,  Pa.,  capital  stock  $100,000,  has  been  formed  t-. 
construct  and  operate  an  electric  railway  in  Clearfield  and  Centr^• 
counties.  A.  Markle,  J.  E.  Giles  and  E.  S.  Doud,  of  Hazleton,  are 
the  promoters. 

THE  AKRON  STREET  RAILWAY  COMPANY,  Akron,  Ohio, 
capital  stock  $700,000,  has  been  formed  to  build  and  operate  rail- 
ways and  to  supply  electricity  for  light,  heat  and  power.  J.  F. 
Seiberling,  I.  M.  Miller,  W.  H.  Carter,  L.  C.  Miles  and  F  A.  Sei- 
berling  are  interested. 

THE  IDEAL  LIGHT  AND  POWER  COMPANY,  Chicago,  111., 
capital  stock  $10,000,  has  been  formed  to  build  and  maintain  an 
electric  light  plant  for  generating  and  supplying  electricity  for 
light  and  power,  etc.  W.  E.  McKee,  J.  H.  Garrett  and  J.  B.  Mor- 
gan   are    the   promoters. 

THE  FOX  RIVER  ELECTRIC  RAILWAY  COMPANY,  Green 
Bay,  Wis.,  capital  stock  $100,000,  has  been  formed  to  build  and 
operate  an  electric  railway  between  Green  Bay,  Howard,  De  Pere 
and  Allou^z,  Bi'own  County,  Wis.  J.  H.  Elmon,  A.  Spuhler  and 
F.  A.  Hallman  ai-e  interested  parties. 

THE  LIGHT,  HEAT  AND  POWER  COMPANY  OF  FISHKILL 
AND  MATTEAWAN,  Fishkill  Landing,  N.  Y.,  capital  stock 
$40,000,    has    been    formed    to    supply    electricity    and    gas.      V.    D. 
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Haven,  Tronton,  -\.  J.,  W.  It.  h  ind  W.  W.  Wllkworth.  FUh- 

klU  Lsi-ivUr",   N.  Y.,  ar«?  the  pr      . 

THK  ON     AND     MILLKH  TURING     COM- 
PANY,  ]:.  ..;,,  N.  y..  capital  sluck  ,     .       ,   ...^  Uren  formed  io 

manufacture  electric  and  gas  flxtureu.      John   Donlon,   107  Adanu 
street:    A.    K.    Mllk-r,    21J   (  t,    and   John    F.    Miller.    112 

Clinton  Htre'-l,  iJrooklyn,  «)•  :. 

THE    INTKHNATIONAL   SUPPLY    MANUFACTURING    COM- 
PANY,   Detroit,    Mich,,        :   •    •  •     •- has  »>een   formed   to 

manufacture   and    d<-al  ..    and   supplies.      A. 

H.  DavlH,  C.  G.   V  u.    W.   Haiina,   W.  M.  Durand  and  H. 

Jone«,  lielrolt,  M.  _-       ;;<.•  jrKanlzers. 

THK  ROYAL  ARC  COMPANY.  Citizens'  Bank  Building.  Kliza- 
bcth.     N.  J.,   capital   Ht<'  I    to    manu- 

facture  and    deal    In    ap;  ic    light.      A 

Bellamy,    A.    H.    Patterson.   W.  W.   Dixon.  New  York,  and  F.  C 
Marsh.  Elizabeth.  N.  J.,  are  the  promoters. 

THK  OKLAHOMA  OAS  AND  KLKCTRIC  COMPANY.  Denver, 
Col.,  capital  stock  $100,000.  has  been  formed  to  construct  and  main- 
tain a  plant  for  furnhihir.g  electric  lixht  to  Oldahoma.  S.  ;>. 
Price,  J.  O.  Fakes,  W.  H.  Barr,  F.  E.  \V<jrkman,  Oklahoma  City, 
and  J.  W.  rtl'<*.  .Salina.  Kan.,  an*  th<'  promoters. 

THK  KLKi'TRIC  BOAT  COMPANY,  Chicago,  111.,  capital  stock 
tlOO.OOO.  has  been  formed  to  manufacture  and  sell  Salisbury  electric 

motors    ami    •'  rical    boat    |)r<>pelllnK    :<■  m.     primary 

and  Mlorag*-  '■  '•.      C.   D.   Wright,   L.   I'  .  ht  and  John 

Templeton    ate    Interested. 

THK  MUTUAL  TKLKPHONK  EXCHANGK  CONSTRUCTION 
COMI'ANY,  Railway,  N.  J.,  capital  xtixV  |r,'i.<»0«j,  has  bi-en  formed 
to  ciinHtruct   and    malnt.iln   ovi-rlainl.   \r  and   and   submarine 

telegraph  and  telephone  lines;  also  o.i  : „  .s,  and  to  manufac- 
ture and  sell  electrical  apparatus  and  appliances  of  all  kind.**. 
O.  '  rd.  W.  A.  Hamnutt,  H.  W.  Pope.  N-w  York;  J.  M.  Shaw. 
W-  hton,  S.  I.,  and  D.  S.  Rob<-H<.n,  Rahway.  N.  J.,  are  the 
Incorporators. 

THK  KAIRFIKLD  COPPER  COMPANY,  Jersiy  City,  N.  J.,  cap- 
ital sto<k  iri,iKiO.  lias  iM'ii  fortned  to  carry  <<n  the  business  of  bes- 
senii-rlziMK  and  refining  copjM-r  and  other  metals  by  means  of 
electricity,  etc.  T.  K.  I-:g»»ert.  Pattenberg.  N.  J.;  G.  Lowther, 
Riverside.  Conn.;  H.  Hanson,  L.  J.  Merkel.  New  York  City;  J.  H 
Cameron,  F*ull  River,  Mass  K  I  Smith.  Ansonia,  Conn;  O.  G.  Jt-n- 
ningn,  Kairlbld.  Conn.,  ar.d  <'hurl<s  H.  liiusli.  Brooklyn,  N.  Y. 
are    the    organizers. 


£tpcctaT  CovreovoncTcncc. 


New  York  Notes. 
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'If  LiBCTiiCAL  Womx>. 


,L  Womi>.         I 
Apt  II  9   i>9«.) 


THE  NEW  YORK  BOARD  OF  ELFICTRICAL  CONTROL  has 
had  its  term  extended  thiee  years  from  Nov.  1.  1894. 

THE  FHiRE  CONDUIT  COMPANY,  now  at  4&  Broadway,  Nevs 
York,  will  move  into  now  ofTlc'-s  in  the  Home  Life  Insurance  Com- 
pany  KulMlii^;,  'jr>7   llrojidwit>.  on    .May   1. 

THE  KNAPP  KLIX1RIC  AND  NoVKLTY  COMPANY.  34 
Warrrn  street,  reisirts  a  linger  Inquiry  for  battery  motors  than 
last    year,   and   '■X|><-<'Ih  u  vultstantial   In 

MR.  M.   W.  DKWKY.  Invcnt<ir  of  tin    i  .;    ;...:;. 

and  now  consulting  "ntdnier  of  the  American  Electric  Heating 
Company,  of  i  u  for  a  r  h  last  week 

MR.  C.  T. : .       :     the  c  .      ..a    brand  of 

Salamander  wire,  sailed  for  Eun>iH>  April  4.  on  the  Teutonic,  on 
business  In  conn<'ct|on  with  the  various  European  agrncU^s  of  his 
wire. 

NKITKL,  OCoNNOU  &  CO,  INC.,  have  clomrd  ctmliacts  wItU 
the   Union    Railway  C<»inpnny  for  building  its  ISSth  street   tr  " 
rord.   the   first    to  be   b»illl    In    New  York  City,   and   for   the   M 
Vernon    lines. 

MR.  W.  H    KLKMIN«;     ' •     '  hismniv    •■ "    ••      •• 

ternallonni  Tradlnir  and    l  ny.       T' 

erni   <■ 

Monailt 

to  act  as  selling  agents  for  his  patent  wo^'en  wire  gause  dynam 

brush . 

H.    B.    COHO  *  CO    rrrort     that     they     Intend.     In    addition    t 
handling   the   Mathei  ny>   apparntus.    to  mMke   n    ^ 

of  small  plants  for  coi,  .  ,  .  i.sldences.  Th-^*-"  -■-•"-  <•'  '-  „  ^.■.,i 
demand    for    plsnts.    in>Muding    gas   engines.  '  ies   and 

dynamos,  suid  we  feel  «h.»t  Messrs.  Coho  A  Co.  should  have  a  great 
success  In  Ibis  line. 

THE   BUCKEYE  ENGINE  COMPANY   on   AprtI   1   will  remove 

lis  ofTlco  from  IS  I         ■       "■  "  "       < 

ofTlcos  at   Tvl*  and   t  = 

Httenflon   to  the  fact    «h.»t   in   Bddn»o:i  to  its  i^g>ilar  line  of  p m 
tandem   compound,   cro^s  compoumi   and  triple  expansion   hori*.  r. 
tal  engines,  it   now  makes  vertical  compound  engines  for  electric 


Ilg^ht  and  railway  service  ranging  from  150  h.  p.  to  1,200  h.  p.  and 
over,  and  specially  adapted  for  direct  connecting  dynamos. 

MESSRS.  J.  JONES  &  SON  have  bought  from  the  receiver  the 
entire  slock  on  hand  of  the  late  corporation  of  Alexander,  Barney 
&  Chapin,  and  will  move  their  offices  from  39  Vesey  street  to  the 
qu-  .ow  occupied     by     the    A.    B,    C   Company,    al     67    Cort- 

laii  •  t.      It  is   understood   that  by   paying  spot  cash    Messrs. 

Jones  &  Son  got  the  stock  at  an  exceedingly  low  price.  As  will 
be  noticed  from  an  announcement  in  last  week's  issue,  the 
firm  offers  the  goods  to  the  trade  at  a  discount  of  from  25  to  50 
I>er  cent,  below  market  price,  and  offers  to  send  upon  applica- 
tion a  printed  list  of  the  stock  on  hand.  Messrs.  J.  Jones  &  Son 
are  to  be  congratulated  on  their  enterprise  in  this  matter.  Mr. 
Jones  was  for  many  years  a  member  of  the  firm  of  Pearce  & 
Jones,  and  he  and  his  son.  Mr.  James  Jones,  Jr..  comprise  the 
firm  of  J.  Jones  &  Son. 

THE  BROOKLYN*  BOARD  OF  ALDERMEN  has  approved 
c»f  the  report  of  the  lamps  and  gas  committee,  giving  the  con- 
tracts for  fui '  'he  lighting  of  the  streets  to  the  Edison, 
Citizens'  and  .">  ;al  companies.  By  the  terms  of  the  resolu- 
tion adopted  the  Edison  company  will  soon  be  in  a  position  to 
control  a  major  part  of  the  street  lighting.  Hitherto  this  com- 
pany has  been  out  In  the  cold,  so  far  as  city  patronage  was  con- 
cerned, and  the  two  other  companies,  which  are  controlled  by 
Democratic  politicians,  had  virtually  a  monojxjly  of  the  business. 
The  lamps  and  gas  committee  also  reported  In  favor  of  giving 
a  franchise  to  the  State  Electric  Light  and  Power  Company,  which 
had  been  vainly  seeking  this  privilege  from  the  two  preceding 
boards.  Alderman  Cohn  said  that  President  Noah  L.  Cocheu  had 
been  credited  with  making  statements  seriously  reflecting  on  the 
integrity  and  good  faith  of  some  members  of  the  board,  and  he 
suggested  that  before  the  franchise  was  granted  an  Investigation 
of  the  charges  should  be  made.  After  some  discussion  the  pres- 
ident of  the  board  was  directed  to  appoint  a  committee  of  seven 
to    make  an    investigation. 

THE  MF:RCA.NTILE  ELECTRIC  COMPANY  has  filed  a  cer- 
ilfkate   of   inc  'P.      Its   purpose   is   to  construct   and    n»ain- 

tain  lines  of  l>  .  ii   and  telephone,  and   its  line  is  to  run  from 

120  Broadway,  through  Broadway  to  the  Battery,  through  Pine 
street  to  Nassau,  to  William  street,  through  Nassau  to  Broad 
street  to  the  East  River,  through  William  street  to  Hanover 
s(iuare.  through  Wall  street  to  Pearl  street,  through  Pearl 
street  to  Cedar  street,  through  Cedar  street  to  Broad- 
way, connecting  with  the  United  States  Sub-Treasury  and 
various  other  buildings,  with  a  central  office  at  120  Broadway, 
and  through  such  other  streets  of  the  city  as  the  needs  of  the 
business  may  require.  The  capital  stock  of  the  company  is 
$5,000.  The  directors  of  the  company  are  Henry  A.  Hurlbut. 
Lyman  Rhoades.  Henry  S.  Terbell,  George  W.  Phillips.  Louis  Fitz- 
gerald, Thomas  D.  Jordan  and  William  Glblin.  Mr.  Lyman 
Rhoades  says  that  the  incorporators  of  the  company  did  not  mean 
that  it  was  «roing  to  enter  business  as  a  competitor  of  the  Metro- 
politan Telephone  and  Telegraph  Company.  The  reason  that  di- 
rectors of  the  Equitable  Assurance  Society  appeared  as  incor- 
!      Mtors  was  siiTiply   that   these  gentlemen   were   -.*  --d    with 

I    In    other    business    ventures.      The    Mercantile  o    Com- 

pany has  long  done  a  private  bu8ines.>».  although  not  incorporated. 
Mr.    Rhoades  added,   and   it   has  used  overhead   wires  mainly.      It 
is   Incorporated    now   because   it   desires   to  go   Into   the   subways, 
and   cannot   do   so   without   incorporating  as  an   electric  C' 
It  will  do  a  small  sptK-ial  business,  the  same  as  it  always  Ij.  i 

that    is    all. 


New  Enorland  Notes. 


Pn  tvf  M  OFKim  .IF  THS  Fj.»t-r»K:*L  Wonijj, 
Room  91,  lla(lia«-av  Uinldin(r.6io  A<l;<ntir  Avr., 
|V»vTov.  Ma«^..  April  7    1R94. 

THE    ELECTRIC  GAS   LIGHTING  COMPANY.   195  Devonshire 
street.  Boston.  Maas..  has  been  api>olnted  New  England  ag^ent  for 
of  "K<t':i>"  wlri's  and  cables. 

AMANDKR  WIRE,  with  Its  remarkable  fireproof  qualities. 
•  oiiiinues  to  attract  wide  attention.  The  Boston  and  Maine 
'        "       '  T"     •   '     V'  '  h  Id  nald  to  have  the  largest  Isolated  llght- 

:ind.  Is  wired  with  Salamander  wire. 
BOSTON.   MASS.— Sealed   pro|>osals  will   be  received   to   May   2. 
:\:    noon,     by   the  flre   commissioners  of   Boston,   at   their   office  on 
1     i«tol  street,  for  furnlshlne  the  machinery  of  the  operating  room 

alarm  system,  aa  per  details 
in. 


Pittshurorh    Notes. 


PrrT<»ritr.H.  ^pHl  7, 1844 
THE  ALLEGHENY  AND  KISKEMTNETAS    RAILROAD  COM- 
PANY has  presented  a  petition  to  councils  In  AUepheny  City  ask- 
ing for  B  riKht  of  w^ay  to  build  a  railroad  from  Allegheny  to  Taren- 
t\ini.  a    "  rif  12  miles 

T1"-  ,  i:MER    light.    HEAT    AND    POWER    COMPANY 

of  r  V.  Pa  ,  has  been  chartered  with  a  capital  of  $10,000.    The 
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directors  are  Josiah  Barrett,  Allegheny;  Jamea  P.  McKelvy,  Brad- 
dock,  and  Charles  E.  EUis,  Swi.ssvale. 

IN  WASHINGTON,  PA.,  a  local  telephone  company  has  been 
organized  to  compete  with  the  Central  District  and  Printing  Tele- 
graph Company,  and  the  result  has  already  shown  itself  in  a  re- 
duction of  from  $60  to  $36  by  the  old  company. 

THE  ELECTRIC  STREET  RAILWAY  at  Washington,  Pa., 
has  been  sold  by  the  sheriff  for  $10,900.  The  capital  stock  of  the 
company  was  $50,000,  and  the  cost  of  building  the  line  exceeded 
that  amount.  The  property  will  now  go  into  other  hands  and 
will  be  extended.  New  Westinghouse  machinery  will  be  put  in 
the  power  house. 

AT  A  RECENT  FIRE  in  Brownsville,  a  neighboring  borough  of 
this  city,  it  was  discovered  that  the  horses  which  usually  pulled 
the  fire  engine  and  hose  carriage  could  not  be  found.  To  over- 
come the  difficulty  these  vehicles  were  attached  to  a  motor  car  of 
the  Suburban  electric  line,  with  the  z'esult  that  the  distance  to 
the  scene  of  the  fire,  two  miles  and  a  half,  was  covered  in  eight 
minutes.  The  fire  was  gotten  under  control  before  much  damage 
had  been  done.  It  is  now  suggested  to  do  away  with  the  horses 
altogether. 

MR.  LEON  LE  PONTOIS,  of  the  Westinghouse  Electric  an.l 
Manufacturing  Company,  gave  a  lecture  April  4  at  the  Key- 
stone Electrical  College,  in  this  city.  Mr.  Pontois  explained  to 
his  audience  the  generation  of  current,  giving  practical  demonstra- 
tions of  the  fact  that  whenever  a  conductor  is  moved  in  the  mag- 
netic field,  the  peculiar  molecular  movement,  known  as  tlie  elec- 
trical current,  must  take  place.  I-Ie  based  his  statements  on  the 
theory  that  electricity  and  magnetism,  like  light  and  heat,  ai-e 
the  results  of  a  peculiar  vibration  of  matter.  He  said  that  in  the 
study  of  electrical  phenomena,  it  is  better  to  rise  above  the  plane 
of  mathematics  into  that  of  pure  reason,  for  the  one  only  shows 
the  mechanical  relation  of  one  thing  to  another,  whilst  the  reason 
enters  into  the  cause  of  things.  Mr.  Pontois  attempted  to  dem- 
onstrate that  atomic  vibration  is  a  necessary  consequence  of  the 
force  which  keeps  together  all  celestial  bodies.  All  dynamos  are 
based  on  the  principle  discovered  by  Faraday,  that  electric  cur- 
rents are  generated  in  a  conductor  by  moving  them  in  a  magnetic 
field.  Therefore,  if  the  reason  why  such  phenomena  are  produced 
is  clearly  shown,  the  study  of  all  kinds  of  dynamos  and  m.otors 
becomes  very  simple.  Mr.  Pontois  intends  to  give  a  series  of 
lectures  explaining  in  detail  the  construction,  operation  and  man- 
agement  of   electrical   apparatus. 


Western  Notes. 


Branch  Office  of  The  Electrical  World        ) 
936  Monadnock  Building  Chicago  April  7,  1894.) 

MR.  GEORGE  A.  McKINLOCK,  president  of  the  Central  Elec- 
tric Company,  has  gone  to  Old  Point  Comfort,  Va.,  for  a  couple 
of  weeks'  rest  and  recreation. 

MR.  W.  H.  SILLS,  86  Lake  street,  Chicago,  111.,  has  taken  the 
Western  agency  for  the  sale  of  mica  and  "Micanite,"  manufactured 
by  Eugene  Munsell  &  Co.,  New  Tork* 

THE  WESTERN  TELEPHONE  CONSTRUCTION  COM- 
PANY'S factory,  on  Clinton  street,  presents  a  scene  of  unusual 
activity  now-a-days.  The  company  has  its  hands  full  taking 
care  of  the  orders  that  come  from  all  sections  of  the  continent 
for  its  new  telephone. 

THE  LINK-BELT  MACHINERY  COMPANY  has  recently 
taken  a  most  conspicuous  position  in  the  ranks  of  manufacturers 
supplying  apparatus  to  the  electrical  industry.  It  is  now  hand- 
ling the  Caldwell  standard  water  tube  safety  boiler,  the  Ewart 
guaranteed  friction  clutch  and  their  famous  link-belt  machinery. 

THE  GREAT  WESTERN  MANUFACTURING  COMPANY  re- 
ports its  weekly  sales  of  Clark  wires  and  cables  larger  than  ever. 
Its  works  at  Duluth  are  crowded  with  orders  for  all  kinds  of 
electrical  apparatus  now  on  the  catalogue  of  this  enterprising  firm. 
Manager  H.  K.  Gillman  has  recently  returned  from  a  long  South- 
ern   business    trip. 

LINCOLN  &  CO.  is  the  name  which  now  adorns  the  door  of  934, 
the  Monadnock.  On  the  card  handed  out  by  Mr.  Linc(^ln,  late  of 
Goodhue  &  Lincoln,  the  object  of  this  new  firm  is  stated  as  that  of 
"high  class  electrical  goods"  and  "manufacturers'  agent."  Mr. 
Lincoln  is  one  of  the  popular  young  men  of  the  West,  and  his 
future    seems    promising. 

THE  WALLACE  ELECTRIC  COMPANY,  an  announcement  of 
which  appeared  in  a  recent  issue,  has  completed  its  new  catalogue, 
which  shows  that  it  will  handle  some  of  the  best  known  special- 
ties on  the  market.  On  May  1  this  company  will  occupy  a  com- 
modious store  at  307  Dearborn  street.  Both  Messrs.  Wallace  and 
Hine  are  very  busy  now-a-days. 

THE  INDEPENDENT  ELECTRIC  COMPANY,  successors  to 
the  Sperry  Mining  Machine  Company,  is  now  meeting  with  de- 
served success  in  its  efforts  to  introduce  electrical  machinery 
into  mining  operations.  It  has  recently  received  some  very  flat- 
tering testimonials,  and,  what  is  more  satisfactory,  a  number  of 
very  nice  orders  for  apparatus  of  this  kind. 

THE  METROPOLITAN  ELECTRIC  COMPANY  seems  to  be 
about  as  busy  as  any  firm  in  the  West,  and  has  all  the  business 


It  can  handle.  Its  lines  of  epecialties  are  e)cceptlonally  well  liked 
by  central  .station  and  street  railway  managers,  and  ita  head- 
quarters on  Fifth  avenue  are  thoroughly  equipped  to  handle  the 
enormous  business  that  seems  ever  on  the  increase. 

THE  CENTRAL  ELECTRIC  COMPANY,  which  recently  sur- 
prised Chicago,  and  pleiised  its  many  friends  by  leasing  the  mag- 
nificeni.  quarters  lately  occupied  by  the  General  Electric  Com- 
pany, on  Adams  street,  is  busy  preparing  to  occupy  them  by  the 
first  of  the  month.  Here  it  will  occupy  three  floors,  and  will 
carry  the  largest  stock  of  electrical  supplies  handled  in  Chicago. 
This  company  is  just  at  present  particularly  active  In  the  intro- 
dL-jtion  of  its  high  grade  of  interior  wiring  specialties,  believing 
that  the  best  interests  of  the  fraternity  willbe  subserved  by  the 
people  themselves  setting  the  standard  for  excellence,  without  be- 
ing forced  to  do  so  by  the  insurance  authorities.  Its  metal- 
sheathed  bushings  are  meeting  with  a  great  success.  On  all  lines 
which  it  handles   business  is  reported  remarkably  good. 


Jl^nr^  0f  tlt^  W^^% 


Telegraph  and  Telephone. 

WASHINGTON.  PA.— Ihe  Washington  Telephone  Company  has 
been  chartered.  The  incorporators  are  T.  F.  Birch,  John  R. 
Kuntz  and  W.  C.   Bryson,   of  Washington. 

CAMERON,  MO.— The  Slater  &  Davis  Telephone  Company  has 
offered  to  put  in  an  automatic  telephone  service  as  soon  as  20 
subscribers  are  secured,  the  charges  to  be  $18  per  year. 

BLOOMINGTON,  ILl!— /.  local  telephone  company  has  been 
organized  under  the  name  of  the  Home  Telephone  Company,  to 
build  up  a  system  to  compete  with  the  Bell  company. 

BUFFALO,  N.  Y.— T.  J.  Hurley,  representing  the  International 
Telephone  Company,  which  is  headed  by  S.  B.  Elkins  and  others, 
has  offered  to  install  a  telephone  system  at  $36  per  year  for  sub- 
scribers. 

AUGUSTA,  GA.— Manager  McDonald,  of  the  Telephone  Ex- 
change, is  in  receipt  of  instructions  to  at  once  begin  work  on  re- 
building the  exchange  plant.  District  Foreman  James  A.  Owens, 
of  Atlanta,  will  have  charge  of  the  work. 

PAWNEE  CITY,  NEB.-Frank  E.  Griffing,  instructor  in  teleg- 
raphy at  the  Nebraska  Wesleyan  University.  Lincoln,  is  urging 
the  adoption  of  a  telephone  system,  and  will  endeavor  to  have  a 
meeting  of  business  men  to  consider  the  project. 

THE  ALBANY  TELEPHONE  BILL.— The  only  incident  of  im- 
portance at  the  hearing  on  March  28  was  an  attack  by  some 
members  of  the  committee  on  Secretary  Gardner,  of  the  New  York 
Board  of  Trade,  for  proposing  to  raise  money  and  organize  in  or- 
der to  defeat  legislators  favoring  the  Bell  Telephone  Company. 
The  counsel  of  the  latter  company  denied  that  the  telephone  rate 
in  New  York  is  $240  per  year. 


Electric  Light  and  Power. 

SAUNDERSVILLE,  GA.— Citizens  are  asking  for  an  electric 
lighting    plant. 

CENTREVILLE,  MICH.— Taxpayers  have  voted  to  issue  $20,000 
in  bonds  for  an  electric  lighting  plant. 

MONTCLAIR,  N.  J.— The  matter  of  an  electric  lighting  plant 
has  been  referred  to  the  law  committee. 

FLORENCE,  COL.— The  Council  has  granted  a  franchise  for 
electric  lights  to  S.  F.  Rathvon,  of  Denver. 

FERTILE,  MINN.— The  village  has  voted  to  issue  bonds  for 
water-works  and  an  electric  lighting  plant. 

COLUMBIA,  OHIO.— Citizens  will  vote  in  April  on  the  matter 
of  bond  issue  for  an  electric  lighting  riant. 

BALTIMORE,  MD.— The  Legislature  has  refused  to  grant  per- 
mission to  Baltimore  to  erect  a  municipal  plant. 

SHELDON,  ILL.— The  village  will  vote  on  the  question  of  is- 
suing $6,000  in  bonds  for  an  electric  lighting  plant. 

BLOOMDALE,  OHIO.— C.  B.  Battrell  and  H.  M.  Hosier 
will  soon  begin  work  erecting  an  electric  light  plant. 

HAMBURG,  N.  Y.— The  Town  Council  has  refused  to  increase 
the  pay  for  electric  light  from  $60  to  $80  per  annum. 

NEWPORT,  KY.— It  is  said  that  the  electric  light  companies  of 
Dayton,  Covington  and  Newport  will  be  consolidated. 

CANAL  FULTON.  STARK  COUNTY,  OHIO.— Business  men  of 
Canal  Fulton  are  agitating  for  an  electric  lighting  plant. 

BAINBRIDGE,  N.  Y.— An  effort  is  being  made  to  introduce 
electric  lighting  by  the  incandescent  system  into  Bainbridge. 

READING,  PA.— An  ordinance  was  introduced  into  the  Council 
for  a  bond  issue  of  $125,000  for  an  electric  lighting  plant,  to  be  de- 
cided by  special  election  June  12,  but  the  matter  has  been  re- 
ferred to  a  special  committee. 
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WAVERLY.  OHIO.— Authority  h&»  been  iflven  the  town  to  l»- 
Hiife  llO.WiO  Jn  btmdB  for  the  erection  of  an  ejeclric  lighting  plant. 

HllKLUOS,  II.L.— The  (jueittion  of  bonding  the  town  for  a  $6,0<w 
electric  light  plant  will  tm  voted  on  at  the  conWng  village  election. 

BAN    ANTu.NiO,    TEX  -    J 
chlite    I'j   1-*    J     O  iJ.-lrii.-    t..   .  I 

plant. 

ni,    iit-ai 
V\  ,  "ri    1»  ill 

darkii- 

CKlJi'J  -N,    (JllHJ.      A     bill     IM    L»folL-     Hi. 

thoilzliiK  ■>v.-t-,.  ohl",    to  IHHU<-  $U>,<*«iO  in   b<  . 

trie  light  plant. 

ATLANTIC   Hl'..ii  -,  .N.  J.     The  a;  ii  ..f  «;.-.irK'    H 

Htout,    Jr.,    for      a    1-  tor  electric    li,  vioa  laid  on  th«- 

table    lndennltel> 

KUIK,    l'A.-T»i<-  .  -:  ntlng    a    franchlHe    to    the    Mer- 

chantM    and    Mainifa  .•    Light    and    I'ower    Tompan) 

haM    been    pajtited    finally. 

JA(.'K.Sf)NVII.LK.  VI.A..  intends  InHtalling  a  city  lighlinK  plam 
of  ItM  own,  and  will  indl  txindii  for  thin  purixme  in  April. 

I  he   weather   geiji    warin<rr. 

(•AKKOI'OLIH,  MICH.— The  Vlllag*-  lioard  ha*  granted  an  elec- 
tric light  franrhine  to  the  CamtoiHillH  Light  and  Power  Company  for 

II  pi'rIiHl  of  tWi-rity-llve  yearn. 

NKWCOMKHKTOWN,  OHIO.-  The  HouJie  ha«  paased  Mr. 
Tracy'N  bill,  authorizing  an  imiue  of  $15,000  in  bondii  by  Newcom- 
emtown  to  erect  an  electric  lighting  plant. 


Personal  Notes. 


The  tiectric  Railway. 


HOT  HPUIN<}H,  8.  D.— A  franchlne  ban  been  granted  t..  J  M. 
Metralf  for  an  eli«ctric  utreot  railway. 

ALLK.NTUWN,    PA.— The   Traction    Company    linen   will    »»'•    .-x 
tended  from  Allentown  to  Eojiton,  a  dintance  of  ITi  milen. 

SlOrX   CITY,    IOWA  -T»  •  ha«   li,.UKht 

the  cable  line,  and  will  at  •  ity. 

imirxihrrON,  N.  J.— The  large  new  brick  car  houne  of  the  South 
Jerney  Traction  Company  ban  In^en  bl«>wn  d<»wn  and  a  number  of 
ram    wr«*<-k<'<l. 

LKWIHTON.  MK— The  City  Council  will  give  a  hearing  April 
12  to  the  pftltiwn  of  th<'  home  mllway  c<imi.any  to  chanK<-  Hh  mo- 
tive power  to  e|e<  triclty. 

HOMK.  N.  T,— omclain  of  the  H<«me  Str««ot  lUillway  i'ompuny 
are  li,  •'     '  Into  thi-  mnlter  of  changing  their  motive  piiw<i. 

but  ii  It"'  him  Im  ••n  ib>n<v 

AJJIKiN,  N.  Y.  -  It  In  ntateil  that  the  Albion  an<l  Oak  On-hanl 
ItAllrond  will  »>c  built  ntandard  gaugr,  with  ebn-trlc  |Miw«-r  for  pan- 
nrnger  trafn<'  and  nteam  fm   frflght. 

MIDHLKTOWN.  I'nNN.  Thi'  Council  hnn  Rrante<l  permlNHlon 
to  the  ntreei  railway  company  to  uac  Ih*-  n-H'V  hvmi.ih  .1  M 
Douglan  In  prenident  of  the  company. 

POllTSMorTII.    VA       A  nyndlcate  of  |«Kal  .  il 

the    Portnmoulh   Htr*^!    Hallway.   an<l    they    wi  .  v- 

tend  the  line,  put  on   new  car*.  ralU.  etc. 

KKADINO,  PA.— The  Reading  and  Houthwent<rn  Knilway 
ban  nnked  fi»r  pcrmlimlon  to  f>cctipy  c«>rtair  •  '  "M.mal  ntreetn,  and 
the     matter    ban    l»oen    referre<l    to    the   i  ••   on    .allwayn 

NKWIUIlCII.  N.  Y  'nie.1  a  fran 

•  hlno  to  the  Newburgh  I — , my       Joh,  i.ii 

II    Dickey  In  prenident  and  H.  C.  Norton  la  manager. 

Cf)l,M;i5K    nUNT.    I.    I.    N.    Y.     The  m  ti   of   th.-    n Mt. 

nionr  ai\.l  Cjicge  I'oint  Kl«>ctrlc  Uailn>a<l  <  ,  .  for  right  to  lay 
trnckn  and  operate  a  iitn>et  rallw^ay  will  be  given  a  public  hearing 
•m    April    19. 

IlKooKI.YN.  N.  Y. -The  Htate  It^tard  of  llnnrr.nrl  C.immt  > 
nlonem    ban   appn>ved    the    application    of    the    r>  < 

County    and    Huburban    UnllnMid    Company    for    1- 
trolley  nynlem. 

I.A\VIII;NCK.  mash  The  l^«we||  ard  I^wr«^M.  t-  South  .Sid«> 
Street  Hallway  Company  ban  l>een  granted  the  right  of  way 
through  Tewknbury.  and  will  now  preiMi  for  entmncen  Into  lhl» 
city    ami     l.«iwr||. 

KLMIHA.    N     T     On   April  »   will  »>e   heard   the  petition   of  tl. 
Went  Bide  Hallway  C.>m|»any  for  t»erml»i«lon  »o  build  and  operate 
a    line    on    Miller    ntreot    and    other    utrevta.      Thoman    Upence    In 
city  clerk  of  KImlra. 

CHKSTKH.  PA.  KugMie  llnrvey.  Charlen  V  WaKoer.  Jr..  John 
O.  Dyer  and  William  Wilson  have  applied  for  n  charter  for  the 
Chenter  Traction  Company,  and  they  will  be  beard  .Vprll  2J.  \V 
n.   Hroomall   Is  poHcltor. 

OKHMANTOWN.  PA— A  |H»rmlt  han  been  granted  to  Con- 
tractor McCnul  to  erect  a  tlT.ooo  car  nhed  for  the  Oermaniown 
branch  of  the  Phil  •  "  "  "  >  Traction  Company,  on  Oermantown 
road,  alxive  Chxiroh 


CiENKRAL  EDWIN  SENECA  GREKI.KT  the  h^ad  ..f  .,ne  of 
•  he  oldest  electrical  suppl> 
hoiwes  In  the  United  States.  v.'a.i 
bom  at  Nashua,  N.  H..  on  May  2". 
1832.  and  from  that  date  to  this  his 
career  baa  been  one  of  universal 
KUcceHs.  His  ancestors  were  of 
th<-  North  of  Ireland  stock,  thai 
settled  In  and  around  Londonder- 
O*.  N.  H.  When  about  12  years  old 
his  family  met  with  reverses,  and 
he  found  himself  forced  to  earn 
his  own  living.  For  the  greater 
part  of  three  years  he  worked 
In  a  cotton  factory.  He  had  al- 
ready developed  an  inclination  for 
mechanical  pursuits,  being  espec- 
ially 'ed  In  locomotives. 
He  tl:  chose  the  trade  f»f 
machinist,  securing  a  position  in 
Manchester.  He  became  dissatis- 
fied with  that,  and  started  for 
S< '  ly.  N.  Y.,  where  new 
•*"  <--  shops  had  been  built 
He  obtained  a  position  there,  but  later  was  employed  in  th,-  iiojjers 
Locomotive  Works,  at  Paterson,  X.  J.  In  1854  he  visited  Ne« 
Haven,  and  was  so  well  pleased  with  that  place  that  he  deter- 
mined to  make  it  his  home,  and  shortly  after  he  entered  the  em- 
ploy of  the  New  York  and  New  Haven  Railroad  Company,  where 
he  remained  until  the  outbreak  of  the  Civil  War.  He  was  ap- 
pointed First  Lieutenant  of  a  company  in  the  Tenth  Connecticut 
Volunteers,  and  immediately  proceeded  to  the  front.  He  re- 
mained in  service  through,  ui  the  war,  repeatedly  winning  honors 
and  being  rapidly  promoted,  until  in  the  early  part  of  1865  he  was 
breveted  Brigadier  General.  Returning  in  September  of  that  year 
he  soon  formed  a  partnership  with  Mr.  L.  G.  Tillottson.  of  New 
Y^ork,  a  practical  telegrapher,  who  had  recently  retired  from  the 
railway  and  i  ■  h  supply  trade,  but  who  wished  to  re-enter 
business  in  <■  ii  with  some  one  who  could  furnish  a  per- 
mmal  knowledge  of  railway  materials.  The  house  of  L.  G.  Tillott- 
son &  Co.  became  one  of  the  oldest  and  most  successful  manu- 
facturers and  Importem  of  railway  and  telegraph  supplies.  In  Janu- 
ary. 1SS5.  Mr.  Tillottson  died,  and  his  intcre.«t  was  acquired  b> 
General  (Jreeley.  who  conducted  the  busines.-^  under  the  name  of 
E.  8.  Greeley  &  Co.  until  1888.  when  It  was  re<irganized  as  a 
Joint  stock  corporation,  and  Is  known  as  "The  K.  S.  Greeley  & 
Company."  At  the  beginning  the  cnjiital  was  small  and  their  fa- 
cilities limited,  but  lo-(lr»v  tlieir  trade  extends  all  over  the  clvlllzej 
world.  Genet al  Gree|-y  has  taken  an  active  interest  In  electric 
lighting,  and  assisted  in  organizing  the  New  Haven  Electric  Light 
Company  an<l  also  the  New  Haven  Car  Trimming  Company,  of 
which  he  has  bi-i-n  twice  president.  He  is  a  director  in  various 
other  ;  ''ompanies.  and  in  the  Yale  National  Bank 
He  In  .  bor  of  the  G.  A.  R.  and  of  the  military  order 
of  the  Royal  Legion.      Political  honors  he  has  steadfastly  avoided. 

MR    T.  J.  SMITH,  the  head  of  the  electrical  department  of  the 

E.  S.  Greeley  &  Co..  is.  through  the 

courae    of   training   his   career   has 

given  blm.  one  of  the  most   practl- 
lal  and  successful  handlers  of  elec- 
trical    materials    that     the    supply 
I'lisiness    has     pro<luced.       Born    in 
1^.".:;.   and  consequently  41  years  of 
:i>:e,      he      entered      the      electrical 
Ik  1<1        before        he        entered      his 
teens.      In      connection      with      the 
Commercial        News       Department, 
fajnlllarly   known  In   telegraph  and 
-     an    C.    N.    D.. 
re    that    depart- 
'    fell    to   the   possession    of   the 
'      -tern     Union     Telegraph     Com- 
■  \ .      He    was    a    telegrapher    at 
;'>.    the  ■  r    of    the    Hoboken. 

N"    .!..   oi  I  he   Western   Union 

.  ■  ij'h  I'ompanyat  IS.and  in  his 
-;  .\ .  ar  was  in  charge  of  the  Pan- 
ama Railroad  telegraph  offlce.theca- 

^        una.  and 
'    .    -ima  Gov- 
'    !'•  tei  to  the  youth  of  the  National 

--   ^  iu.«.       I:.    .    .      ;,c   was  a   builder   of   telegraph 

and  t«  ;i  Spanish  America,  through  which  countries 

Ji*"    '  1    the    1  '  '  commission    fmm 

TI  .nd   Inti  .jiparatus  of  all  dr- 

nr  I   the  electric  UkIu  t'>  tin-  lightning  rod,  acquiring  a 

kr.  the    people,    their    language    and    customs    that    has 

be«n  of  no  small  service  to  him  in  his  subsequent  work.  He  en- 
tered C  ■  ■  •  ■  '  •'  E  S.  Greeley  &  Co.  just  ten  years  ago  in 
the  CB,  -man.  ai>d  there  won  such  a  position  for 
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himself  that  upon  the  death  of  Mr.  W.  M.  Goodyear,  in  1889,  he 
succeeded  to  the  management  of  the  electrical  department.  Mr. 
Smith  is  also  a  stockholder  of  some  consideration  in  the  E.  S. 
Greeley  &  Co.,  and  enjoys  the  distinction  of  being  the  youngest 
member    on  the  board  of  directors. 


Miscellaneous  Notes. 


A  NKW  STREET  RAILWAY  ASSOCIATION.— Representatives 
of  the  various  street  railways  of  Connecticut  met  at  New  Haven 
on  April  3  and  formed  an  association,  which  is  to  be  incorporated 
as  the  Connecticut  Street  Railway  Association.  These  officers 
were  elected:  President,  H.  Holden  AVood,  Derby;  vice  president, 
Henry  S.  Parmelee,  New  Haven;  treasurer,  E.  S.  Goodrich,  Hart- 
ford; secretary,  R.  A.  Fosdick,  Stamford;  executive  committee, 
A.  M.  Young,  Waterbury;  G.  A.  W.  Dodge,  New  Haven;  Israel 
Kelsey,    New    Haven. 

A  COURAGEOUS  LADY.— Last  week  while  Mrs.  Washington 
Roebling,  of  Trenton,  was  giving  an  entertainment  in  her  house, 
she  learned  that  workmen  of  a  trolley  road  were  erecting  a  pole 
in  front  of  her  grounds.  Throwing  a  cloak  over  her  shoulders 
she  at  once  proceeded  to  the  scene  of  action,  where  she  arrived 
as  a  pole  was  about  being  erected.  Upon  the  refusal  of  the  fore- 
man in  charge  to  desist,  Mrs.  Roebling  took  her  stand  on  the  pole 
so  that  it  could  not  be  raised,  and  directed  her  servants  to  fill 
up  the  hole.  The  workmen  then  proceeded  to  dig  another  hole, 
whereupon  Mrs.  Roebling  seated  herself  on  a  lawn  settee  placed 
over  it,  while  her  butler  stood  guard  in  the  other  hole.  As  the 
workmen  commenced  to  dig  a  third  hole  a  new  plan  of  campaign 
was  adopted,  and  presently  a  stream  of  water  from  a  hose  in  the 
grounds  temporarily  dispersed  the  workmen,  who,  however,  finally 
'succeeded  in  erecting  a  pole  about  4  o'clock  in  the  morning,  just 
before  friends  of  Mrs.  Roebling  had  succeeded  in  procuring 
an    injunction. 

THE  MERIAM  &  MORGAN  PARAFFINS  COMPANY,  Cleve- 
land, Ohio,  has  issued  a  pretty  miniature  pamphlet  containing 
a  few  weighty  words,  calling  attention  to  its  "Paragon"  pitch, 
dynamo  oils,  and  parafflne  wax  for  insulating  purposes. 

THE  BREESE  &  MANSFIELD  COMPANY,  electric  railway 
engineers,  Betz  Building,  Philadelphia,  represents  the  Walker  Man- 
ufacturing Company,  of  Cleveland,  for  the  sale  of  electric  street 
railway    equipments. 

THE  GARTON-DANIELS  ELECTRIC  COMPANY,  Keokuk, 
Iowa,  has  issued  a  20-page  catalogue,  describing  and  illustrating 
the  various  forms  of  the  Garton  lightning  arrester,  and  contain- 
ing a  number  of  exceedingly  favorable  testimonials  as  to  its 
efficiency. 

THE  ST.  LOUIS  IRON  AND  MACHINE  WORKS  has  issued  a 
handsome  36-page  catalogue,  illustrating  and  describing  the  St. 
Louis  Corliss  engine.  Owing  to  the  clearness  of  the  engravings 
and  the  detail  in  which  they  are  given,  the  pamphlet  will  be  a 
useful  one  to  add  to  the  collection  of  the  engineer. 

THE  MICA  INSULATOR  COMPANY,  218  Water  street.  New 
York,  has  put  in  a  telephone.  No.  968  Cortlandt.  Their  numerous 
customers  can  now  be  in  constant  communication  with  them, 
and  should  they  be  in  need  of  micanite,  by  simply  ringing  them 
up,  they  can  have  the  material  delivered  promptly. 

THE     LODGE    &     SHIPLEY     MACHINE     TOOL     COMPANY 


sends  us  a  44-page  pamphlet  containing:  Illustrations,  accompanied 
by  conci.se  descriptions,  of  machine  tools  for  the  rapid  production 
of  lathe  work.  Among  the  machines  are  a  number  of  turret 
lathes,  pulley  lathes,  boring,  drilling,  tapping  and  facing  machines. 
A  number  of  testimonials  from  prominent  firms  are  also  printed. 
THE  CARD  DYNAMO  AND  MOTOR  COMPANY.  Cincinnati, 
(Jhio,  which  has  recently  taken  up  the  manufacture  of  street  rail- 
way apparatus,  has  secured  a  very  large  order  from  the  Consoli- 
dated Street  Railway,  of  Cincinnati,  and  large  orders  from  other 
roads,  so  that  It  has  on  hand  at  present  orders  for  more  than  1(XJ 
street  railway  motors  with  the  necessary  apparatus  to  accom- 
pany   them. 

I.  H.  MOSES,  36  South  Water  street,  Cleveland.  Ohio,  has  is- 
sued a  manual  of  telegraphy,  which  also  contains  a  price  list  and 
catalogue  of  telegraph  instruments  and  supplies.  Among  other 
useful  information  is  a  section  containing  answers  to  questions 
frequently  asked  by  those  intending  to  enter  telegraphy  or  put  up 
short  lines,  and  prices  and  practical  directions  in  regard  to  the 
latter  are  given. 

THE  BUCKEYE  ENGINE  COMPANY,  Salem,  Ohio,  has  re- 
cently sold  engines  to  the  following  electrical  plants:  Ellsworth 
(Me.)  Electric  Illuminating  Company,  180  h.  p.,  high  speed;  Day- 
ton (Ohio),  Street  Railway  Company,  three  500-h.  p.  tandem  com- 
pounds, arranged  for  direct  connection  to  Siemens  &  Halske  gen- 
erators; the  McKeesport  and  Wilmerding  Street  Railway  Com- 
pany, McKeesport,  Pa.,  80  h.  p.,  medium  speed;  Richm.ond  (Ind.). 
Light,  Heat  and  Power  Company,  two  300-h.  p.  medium  speed 
tandem  compounds. 

WARREN  WEBSTER  &  CO.,  of  Camden,  N.  J.,  manufacturers 
of  vacuum  feed  water  heaters  and  purifiers,  and  oil  and  steam 
separators,  report  that  the  number  of  orderfe  they  received  for 
the  above  named  specialties  during  the  month  of  March  was  ver>- 
satisfactory,  and  showed  a  marked  improvement  over  the  few  for- 
mer months.  They  say  that  the  reason  their  specialties  sell  dur- 
ing these  times  is  on  account  of  their  goods  being  fuel-saving  de- 
vices. Rapid  progress  is  being  made  upon  the  new  extension  of 
their  wrought  iron  department,  connected  with  the  new  works, 
which  they  built  last  year. 

THE  BROWN  ELECTRIC  COMPANY,  of  Boston,  Mass.,  one 
of  the  most  enterprising  supply  houses  in  the  country,  announces 
a  full-size  complete  telephone,  with  compound  magnet,  at  a  phe- 
nomenally low  price  that  will  undoubtedly  attract  quick  sales, 
as  it  affords  an  opportunity  of  enjoying  this  modern  necessity  ac 
a  small  cost.  The  Brown  company  announces  also,  that  until  it 
can  catch  up  with  orders,  occasioned  by  the  exceedingly  large 
demand  for  these  receivers,  it  will  be  obliged  to  fill  all  orders  in 
rotation.  Every  instrument  is  guaranteed  to  be  as  perfect  as  any 
on  the  market,  and  the  Brown  company  always  stands  behind 
anything  it  sells,  and  customers  may  depend  upon  receiving  good.^ 
from    it    just    as    represented. 


gU0tne0^  |li;:rttces^. 


BATTERY  CUT-OUT  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Cas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company ,  of  105  South  Warren  street,  Syracuse,  N.  Y. 

OPEN  AND  CLOSED  CIRCUIT  CELLS.— The  Hayden  car- 
bon Porous  cup  No.  1  cell;  the  Hayden  carbon  porous  cup  No.  2 
cell;  a  Leclanche  clay  porous  cup  cell;  a  standard  Fuller 
cell;  a  No.  2  Fuller  cell;  a  single  cylinder  carbon  cell;  a  double 
cylinder  carbon  cell.  All  leliable  and  efficient  and  at  prices  lower 
than  ever.  THE  HAYDEN-BOOKER  MFG.  CO.,  2140  DeKalb  St.. 
St.  Louis,  Mo. 


Illustrated   Record  of   Eleetrieal    Patents. 


U.  S.  PATENTS  ISSUED  MARCH  27,   1893. 
(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,  New  York.) 

Reissue.  11,408.  ELECTRIC  ELEVATOR;  F.  E.  Herdman,  Win- 
netka.  111.  Application  filed  Nov.  27,  1893.  The  combination  of 
a  switch,  a  second  switch,  a  translating  device,  and  circuit 
connections  whereby  upon  closing  by  the  first  switch  a  circuit 
independent  of  the  translating  device,  the  second  switch  will 
automatically  be  operated  to  close  the  circuit  of  the  trans- 
lating   device. 

Reissue.  11,409.  ELECTRICALLY  OPERATED  ELEVATOR; 
F.  E.  Herdman,  Winnetka,  111.  Application  filed  Jan.  23,  1894. 
The  combination  of  a  worm  shaft,  a  lever,  one  end  connected 
to  the  shaft  so  as  to  move  therewith,  a  tension  device  con- 
nected to  the  lever,  and  intermediate  connection  between  the 
lever  and  the  source  of  power,  whereby  when  the  movement  of 
the  shaft  exceeds  the  tension  device  the  lever  moves  over  and 
shuts  off  the  power. 

517,017.  INCANDESCENT  ELECTRIC  LAMP;  R.  P.  Ashwell 
and  G.   W.   Tuttle,   Newark,    N.   J.      Application   filed   Aug.    11, 


1893.  This  comprises  films  reduced  from  a  solution  of  paste 
of  platinum  chloride  applied  on  the  adjacent  surfaces  of  the 
bulb  and  stopper,  and  solder  of  similar  material  uniting  the 
films. 

517,018.  SECONDARY  BATTERY;  G.  L.  Ballard,  Toronto,  Can. 
Application  filed  April  27,  1893.  This  comprises  a  bridge  or 
stand,  a  notch  therein,  and  a  plate  provided  with  a  foot  adapted 
to  enter  the  notch. 

517,028.  ELECTRIC  RAILWAY  TROLLEY;  F.  S.  Church,  De- 
troit, Mich.  Application  filed  April  17,  1893.  A  trolley  formed 
of  two  wheels,   having  complementary  grooved  beveled   faces. 

517,042.  ELECTRODE  P^OR  ARC  LAMPS;  S.  Heimann,  New 
York,  N.  Y.  Application  filed  Sept.  15,  1893.  An  electrode  com- 
posed of  a  mixture  of  powdered  ashes,  carbon  and  a  binding 
surface. 

517,069.  ELECTRIC  LAMP;  F.  C.  Rockwell.  Hartford,  Conn.  Ap- 
plication filed  Nov.  6,  1893.  An  electric  lamp  receiver  consisting 
of  a  transparent  globe,  and  a  base  molded  to  fit  the  open  mouth 
of  the  globe  to  which  it  is  sealed,  the  base  being  grooved  so  as 
to  render  it  elastic. 
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517,100.  KLECTRIC  SWITCH:  J.  8.  Glbb.».  Hartford.  Conn.  Ap- 
plication filed  Oct.  4,  li!*3.  Thia  coinpris'-s  a  ba»€  with  sta- 
tionary contactM  and  a  rotary  handle  spindle  carrying  a  thread- 
ed nut,  a  block  with  c^  '■.(;  poles  loosely  connected  with  th- 
nut,  a  1'x.k  on  the  I  i  a  f«prlng  for  rotating  the  block 
when  th»-  nut  Is  releant^d  fruin 

617.105.  ELKCTRIC  MOTOR  •  .  ,  NAMO  ELECTRIC  MA- 
CHINE; J.  W.  Henderbon,  Philadelphia,  Pa.  Application  filed 
No%'.  1,  IJjdO.  The  m<tho<l  '  -  -ulating  an  electric  motor  r-"r.- 
ulBtlnif  of  malnlalnlri„'  a   ■  fl«-ld  and   varying  the  U-i 

of  the  Wirt-  on   th-  urc  Inversely   with  the  variations  in 

the  apeeu  of  the  an 

617.120.      SAFETY   CUTOUT   FOR    ELECTRICAL   APPARATUS; 

H.    Lemp  and   M.  J.    WlRh Hartford,   Conn.      Application 

filed  July  31,   18M.      This  •  ■  s  the  two  poles  of  a  circuit, 

an  lniiriKjH«<i  mass  of  i  is  normally  an  Insulator, 

but  which,  when  a  cu:  ■•  over  It,  Ib  heated  and  re- 

duced to  a  conducting  state,  and  forma  a  permanent  bridgtr 
Ix.'tween    the    p<^jk'S. 

017.114      APPARATI  S   I<V)R  filTPPI.YING  OR  REMOVING   STOR- 
\TTi:i{!  York.  N.  Y. 

I.     .          1  Aug.     .  .   In  a  railway  . 

Ing  lilHsell  trucks,  of  a  removable  battery  truck  provided  with 
wheels  and  carrying  a  •  ' battery  and  motor. 

617,162.       ELECTRICAL  RING      INSTlirMENT;     R.      M. 

Hunter,    PMla.l  '    ■    h    24.    1893. 

This  comprises  lure  carried 

thereby,  an  expansible  body  connected  at  one  end  to  the  pivoted 
framf  and  at  the  other  to  the  stationary  frame,  and  over 
wlil'h  an  pb'ctrlc  current  to  be  measured  la  passed,  a  movable 
l„,l„t«r  '1  frame,  and  a  C'  •  iting 

body   C"!  'I   t'^   tbe   mnvablf 

617.1«3.  ELECTItlCAL  1NDI<'AT<|R;  A.  E.  Konn<'lly,  Orange,  N 
J,  Appll'-atlon  flb'd  Oct.  26,  1892.  This  comprises  a  magnft, 
fWttn  nrmnture  situated  flatwise  between   the  poles  of  the  mag- 

the  current  to  bt* 
,,  by  the  disc  arma- 

ture. 

617,1M.  TROLLEY  CATCHER;  L.  G.  Mowry.  BufTalo.  N.  Y.  Ap- 
plication fllfd  Dfc.  11.  1893.  The  combination  with  a  pivoted 
Jopronn'  "d   Hx   1  and   r-  "  ^.   of  a    trip 

cord  coi  with   tl  y  and  attachment 

connecting  the  trip  cord  with  the  deprwtm-r  rod. 


517,i;2K.  ELECTRICAL  RAILWAY;  B.  Bidwell,  Philadelphia. 
Pa.  Application  filed  Jan.  8,  1S85.  This  comprises  a  line  of 
conductors,  a  loop  in  the  generator  circuit  having  telephonic 
Instruments  and  resistance  colls,  in  combination  with  a  car 
having  a  traveling  circuit  connector,  a  motor  circuit  and  a  loop 
from  the  motor  circuit,  and  Including  a  telephonic  Instrument 
and    resistance    coils. 


NO.  £.70.;263.— TELEPHONE  SWITCH. 
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NO.    617.170.— ELECTRIC    HEATER. 

617.169.  ELECTRIC  APPLIANCE  FOR  iJl'M"  WAITERS;  J.  H 
Rolxjrts.  Uruoklyn.  N.  Y.  Application  t\  11.  IWS.  This 
conuTlj"  -In  Ih.  "•  r  combln«'d 
with  a  t.  a  K  '>»  theretK. 
swUrh  arms  th«'r.>M  ii-.-ml-lf  fi..in  th  ijuctor** 
from  lh«'  ■mil.  I.  I,    ,1  I  1,    t|,i?  rl)('i>!<tat 

617.170.  I;  II;  L    U.  Rowley.  Ashland.  Wl»       Ap- 


l-|<>|iill|I   till'   riKlM   i«f   111.-    (\il 

and    lw»)   mrtnllli'    pl.iuj«.      

and  In  contact  with  nil  the  plugs,  one  of  the  plates  being  mount- 
ed upon  rollers  and  pn  vidod  wuri  mrn-  -  «  -  ^y  \i  ,nnr 
!>«»  niovod  for  tlio  piirp"Hr  "f  \ni\»iig  ili.  of  the  mi 

torlnl   within   tbo   tulx'.      i 
617,199.      VALVE;  J.   E.  Stm  Application 

MpA   July  24,   1(^93.      The   '  i    t^lth   A  casing   having   a 


slotted 
617.S43.       .' 


Tnd  lateral 

of  a  valv«  anil  • 

•••      pi,.. 

ng-    In    thp 

th*   valve    c 

an  1 

on,  San  Fianclsco. 

C«l.      .\ 

i  March 

E.    U.    W 


n.   tS9S.     TV      

nmllv    In    r 
fit.ttton   wlv 
tlon  with  tl 
6l7.2r»3       OALVANt>>- 
Application    filed    .' 
niaKnet.    and    two 
core  upon   whlrh   :•■ 
tubular  parts  arc 
off   the  core   part    to   v.nry    the   iv 
which  the  movable  tubular  parts  .... 
core,  or  vice  versa. 


a   line,   an   op.i«.    i  -    i- .  -    •    • 

with,   and   moans  at   the 

his   telephone  set    in    circuU- 


Phlladolrhla.    Pa 
■" "    "     ~   •itrolllnp 
with    a 


"   of   force,   and   In 
...cly  magnetic  to  the 


617.263.  TELEPHONE  SWITCH;  F.  R.  Colvln.  New  York.  N.  Y. 
Application  flled  Dec.  6,  1893.  A  switch  provided  with  a  tilting 
hook  for  the  telephone,  the  free  end  of  the  hook  normally  point- 
ing upward,  the  angle  of  lilt  to  shift  the  switch  being  sutliclent 
to  causi'  the  hook  to  jKjint  downward  to  shed  the  telephone. 
(See    illustration.) 

617.276.  METAL  COVERED  ELBOW;  E.  T.  Greenfield.  New  York. 
N.  Y.  Application  filed  July  14,  1S91.  An  elbow  made  of  in- 
sulating material  and  a  close  fitting  surrounding  metallic  Jacket 
or    sleeve. 

617.299.  ELECTRIC  CALLING  APPARATUS;  D.  H.  Rice.  Brook- 
line,  Mass.  Application  filed  Feb.  11,  1S92.  This  comprises  a 
converter  having  an  annular  core  with  a  segment  cut  out  of  it 
and  a  metal  block  fitted  thereto,  and  arranged  to  complete  the 
core,  an  armature  connected  with  the  block,  and  a  magnet  in 
the  secondary  circuit  of  the  converter,  arranged  to  lift  the  ar- 
mature and  withdraw  the  block,  when  the  electric  current  gen- 
erated by  the  convert3r  exceeds  a  predetermined  strength. 


11 

1 
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'} 
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i 

-  1 

NO.  617.402.— ELECTRICAL  KEYBOARD. 

617.402.      ELECTRICAL   KEYBOARD;   C.    E.    Allen,   Salem, 

Application  filed  Dec.  29.  188.  A  key  support  for  eh>ctrlc  key 
biiards  conslxtlng  of  a  r  -  -  -^ducting  plate  provided  with  par- 
alhl  rows  of  chambers  «ves  or  channels  In  the  plate  be- 

tween   t)  (See  Illustration.) 

.M7.401.      CIt  \llen.  Salem,   Mass.      Applica- 

tion filed  Dec.  29,  l^.n.  This  comprises  a  key  or  push  button 
and  a  r^  -■•-'•  - -t  therefor,  whereby  a  continuous  me- 
tallic cir  lined. 

:.1T.«  r^  FOR  CONTROLLING  SIG- 

N  .    Va.      Application   filed  June 

IT.   l^^«;^.      This   conv  i    visual   signal   at  each   station   and 

means  for  locking  tl.-  .-., ...c  In  normal  position,  unlocking  mag- 
nets, a  normally  grounded  wire  extending  between  the  sta- 
t!  "  '  'I  each  station, 

a:  'n  to  either  of 

the  local  batteries  so  as  to  Include  the  distant  unlocking  mag* 
net  and  release  the  distant  signal,  and  an  electric  motor 
adapted  to  automatically  shift  the  signals  when  released. 
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THE     BERLINER    SUIT. 

i  he  taking  of  testimony  in  the  suit  of  the  United  States 
Gcvernnient  to  annul  tue  Ijerliner  telephone  patent  was 
ended  last  week,  and  the  record  closed,  and  we  have  been 
intormed  by  one  of  the  Government  counsel  that  tHe  case 
will  soon  come  before  the  United  btates  Circuit  Court  at 
Boston  for  trial,  ihe  suit,  besides  the  interest  which  its 
great  importance  attaches  to  it,  will  also  probably  develop 
technical  features  of  interest,  one  of  which  will  doubtless  be 
the  question  whether  a  transmitter  made  under  the  specihc 
claims  of  the  Berliner  patent  will  really  transmit  speech. 


THE     NEW    POSTAL    TELEGRAPil    BUILLING. 

The  very  full  description  we  give  elsewhere  in  this  issue 
of  the  electrical  features  of  the  new  Postal  Telegraph  office 
building,  in  which  The  Electrical  World  has  taken  up  its 
abode,  will  be  found  interesting  as  showing  among  other 
things  what  a  large  part  electricity  plays  in  a  modem  build- 
ing of  this  description.  The  electrical  machinery-  for  supply- 
ing the  current  for  the  electric  elevators,  for  lighting  and  for 
telegraphic  purposes,  though  the  latter  is  but  a  ver>'  small 
fraction  of  the  whole,  aggregates  no  less  than  625  h.  p.,  or 
sufficient  to  run  an  express  train  continuously  at  a  high  rate 
of  speed.  As  a  comparison  between  dynamos  for  generating 
electricity  for  telegraphic  purposes  and  primary  batteries,  it 
may  be  stated  that  the  motor-dynamos  that  will  supply  tlie 
P'ostal  Telegraph  lines  with  current  could  be  placed  in  che 
space  occupied  by  a  few  hundred  gravity  cells,  and  yet  they 
furnish  at^an  insignificant  expense  and  with  no  regular  at- 
tendance the  current  that  would  otherwise  require  thou- 
sands of  cells,  occupying  an  enormous  space  and  at  a  great 
cost  for  chemicals,  zincs  and  care.  In  addition  to  the  other 
applications  of  electricity,  there  will  be  electric  ventilating 
fans  for  summer  use,  and  the  desks  in  diflferent  departments 
of  some  of  the  larger  offices  will  be  connected  by  a  local  tele- 
phone circuit,  thus  obviating  the  necessity  of  passing  from  one 
room  to  another  when  desiring  to  consult  on  the  numerous 
(juestions  that  arise  in  the  conduct  of  a  larg'e  business.  With  the 
most  extensive  and  costly  offices  of  any  purely  technical 
periodical  in  the  world,  located  in  perhaps  the  most  modern 
office  building  in  existence,  The  Electrical  World  makes  a 
fitting  entry  upon  its  twenty-first  year,  and  with  ics  facilities 
thus  extended,  ought  to  still  further  increase  the  lead  which 
it  has  so  long  maintained  in  the  field  of  electrical  journalism. 


RAPID   TRANSIT    IN    BOSTON. 

The  subject  of  rapid  transit  is  rapidly  coming  forward  in 
our  larger  cities,  and  of  these  Boston,  after  Xew  York,  is  the 
one  most  eagerly  seeking  a  solution  to  the  problem.  Three 
plans  have  been  urged — elevated  railways,  tunnels,  and  a  sub- 
,\ay  under  one  of  the  most  congested  streets  in  connection 
with  elevated  roads  at  the  termini.  The  sacred  Commons 
has  interfered  with  some  of  the  plans  that  proposed  to  ap- 
propriate a  right  of  wav  througli  it.  and  elevated  ra'lways 
seem  to  have  been  discussed  largely  without  reference  to  the 
atrocious  manner  in  which  they  disfigure  a  city,  or  the  retro- 
grade step  in  civilization  that  the  toleration  of  their  accom- 
iMnying  din  implies.  If  Boston  accepts  the  elevated  railway, 
then  the  paragranhs  in  rcpard  to  the  worshin  of  John  L. 
Sullivan  by  its  citizens,  which  were  formerly  current,  can  be 
accepted  seriouslv  and  as  an  indication  of  the  changed  char- 
acter of  the  inhabitants  of  the  Hub.  WHiat  seems  to  be  by 
far  the  best  plan  offered  is  one  similar  to  that  proposed  by 
the  Chamber  of  Commerce  for  \ew  York,  and,  like  the  sub- 
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way  scheme,  involves  the  ube  oi  electricity  for  motive  power. 
The  plan  embracer  six  double  tuiuiels  radiating  from  a  cen- 
tral point — equivalent  to  three  separate  lines — and  ex- 
tending to  a  depth  below  the  surface  sufticientl)  far  not  to 
affect  the  foundations  of  buildings.  The  stations  would  be 
about  as  far  below  the  surface  as  the  New  York  elevated  sta- 
tif*ns  are  above,  the  down  and  up  grades  at  each  station  ser\'- 
ing  the  useful  puqiose  of  assisting  in  gaining  momentum 
when  leaving,  and  losing  momentum  when  arriving  at,  a 
station.  It  is  estimatecl  that  the  lines  can  be  built  for  :^i,500,- 
ooo  per  mile,  or  all  for  less  than  one  «jf  the  single  alley  ele- 
vated lines  proposed,  'i  here  can  be  no  doubt  but  that  the 
underground  plan,  with  electricity  for  motive  power,  is  the 
only  one  that  offers  a  permanent  solution  to  the  rapid  tran- 
sit question  in  any  city.  If  the  New  York  Chamber  of  Com- 
merce rapid  transit  bill,  as  modified  last  week,  is  passed,  as 
now  seems  probable,  an  impetus  will  be  given  to  the  under- 
ground system,  through  fumishintj  a  model  for  other  citic's, 
that  will  iiave  a  far-reaching  effect,  and  also  definitely  fix  the 
status  of  electricity  as  a  motive  power  for  raj)id  transit  pur- 
poses. 


GALVANOMETER    SHUNTS 

We  print  cl.sewhere  in  hill  the  paper  on  "A  I'niversal 
Shunt  I'lox  l"«jr  (jalvanometers,"  recently  read  by  i'roi. 
A)rton  before  the  English  Institute  of  Electrical  Engineers, 
with  corrections  and  additions  by  the  authors.  The  ad- 
vantage of  the  form  of  shunt  box  described  over  the  usual 
ft'rms  is  very  api)arent,  as  it  not  (jnly  obviates  the  accurate 
ilivisioti  i)i  a  shunt  resistance  in  terms  of  the  resistance  of 
the  galvan<»met(r,  but  also  reduces  errors  due  to  change  in 
temperature.  Other  advantages  are  that  the  same  shunt  box 
may  be  used  with  different  galvanometers,  changes  in  the 
shunt  ijitrodnce  smaller  changes  in  the  resistance  of  the  cir- 
cuit, and  ballistic  currents  are  measured  by  its  means  wiili 
much  greater  accuracy  than  with  tlie  old  form,  tlrt)ugh  no 
proof  of  this  is  given.  To  apply  the  shunt  to  any  galva- 
nometer it  would  seem  from  the  description  that  it  is  only 
necessary  tu  determin«-  once  for  all  the  ratio  of  the  current 
passing  through  the  galvanometer  with  any  one  of  the  plugs 
in,  an<l  the  ({uantity  expressing  this  ratio  may  then  be  com- 
bined with  the  galvanometer  constant.  This  ratio  could  l)e 
determined  either  by  means  of  another  galvanometer,  in 
which  case  the  value. of  the  resistance  of  neither  the  galva- 
nometer nor  of  the  shunt  b«tx  need  be  known,  or  by  calcula- 
tion, l)oth  these  (|uantities  being  then  kiiown.  It  is  needless 
to  say  that  this  invention  »narks  a  real  advance  in  laboratorv 
apparatus,  anri  it  seems  singular  that  such  a  simple  and  ob 
viotis  device  has  not  been  thought  of  before. 


THK    PRACTICAL     MAONSTIC     UNI1S. 

<  hie  <»f  our  contemp  fes  considerable  space  to 

a  discussion  of  the  proMs;,.ii.ir  ii.ini.«»  recently  adopted  by  the 
American  Institute  of  I'.lectrical  I"ngineers  for  the  C.  (I.  .S. 
magnetic  tmits,  and  while  bestowing  appn>val  in  some  re- 
spects^, indulges  in  some  rather  remarkable  critici.sm  in 
others.     The  desirability  of  concrete  names  for  the  units  is 

agreed  t»».  the  nr- it  for  Greek  nanu-i  is  disappmved.  an<l 

it  is  acknttwlefl^  ,t  so  far  as  the  names  a«l<»pte<l  are  sim- 

pler than  the  terms  before  in  use.  they  are  an  improvement- 
which  concedes  all  that  is  practically  at  issue.     It  is  argue<l 
however,  that   instead   of  foll.wving  the  system  adnpte*!   in 
naming  the  electromagnetic  r--'      muI  con«iequentlv  l>esfow- 
ing  proper  names  on  the  m...,  units  the  names  of  the 

former  with  prefixes  or  affixe.s — preferably  affixes — would 
have  been  more  appropriate,  as  "indicating  their  connection 
and  rel.ntion  with  the  former" — that  is.  with  the  volt,  atnpere 
and  olun'  It  is  left  to  the  imretn'''^  "f  *'ie  reader,  however,  to 
invent  the  proper  affixes,  and  to  ne  whether  a  field  of 

force,  for  instance,  is  to  he  expressed  in  the  terms  of  the  am- 
pere, volt  or  ohm.  Tlie  writer  dwelU  tipnn  the  necessif\-  nf  a 


nomenclature  that  shall  "clearly  indicate  the  inter-relation  be- 
tween the  electrical,  magnetic  and  mechanical  units,  and  tliat 
inter-relation  should  be  expressible  by  lo  or  powers  of  lo," 
and  at  the  same  time  desires  the  magnetic  units  to  be  directly 
derived  from  the  electromagnetic  ones — as  they  now  are. 
He  might  as  well  ask  that  tt  should  be  given  the  value  of 
unity  w ith  respect  to  a  circle  without  any  change  in  the  funda- 
mental linear  unit,    rr  in  measurements  of  the  circle  and  — 

in  magnetic  measurements  are  constants  of  nature,  and  cannot 
be  thus  summarily  disposed  of.  If,  for  example,  our  present 
system  of  linear  measurements  were  based  on  tt  instead  of 
on  ID,  then,  while  the  ratio  of  the  circumference  to  the  diame- 
ter of  a  circle  would  become  unity,  the  diameter  would  have 
to  be  expressed  in  terms  of  ;r;  similarly,  if  the  practical  unit 
of  magnetomotive  force,  or  gilbert,  were  made  equal  to  an 
ampere-turn,  or  unity,  as  proposed  instead  of  .7958,  as  ob- 
jected to,  then  the  reluctivity  of  air,  for  example,  instead  of 

being  unity,  would  be  expressed  by  " ,  or  1  2566.  While 

.7956 

thus  practical  difficulties  would  be  encountered,  tlie  plea  of 
the  writer  that  the  magnetic  units  should  be  directly  derived 
from  the  electromagnetic  units  and  their  direct  inter-relatit)n 
maintained  would  also  be  fruitless,  for  the  constant  objected 
to  is,  in  fact,  that  whicli  binds  the  two  systems  together, 
.should  magnetomotive  force  be  made  expressible  in  ampere- 
turns,  either  directly  or  in  powers  of  10,  then  the  direct  con- 
nexnion  of  the  two  systems  would  be  severed,  or,  if  main- 
tained, the  constant  gotten  rid  of  in  the  magnetomotive  force 
would  have  to  appear  in  current,  electromotive  force 
«  r  resistance.  This  follows  from  the  centimetre,  gramme 
and  second  being  ecjually  the  basis  of  both  the  electro- 
magnetic and  magnetic  units.  If  we  make  a  change  in  the 
value  of  the  unit  of  magnetomotive  force  derived  from  these, 
tliat  implies  a  change  in  one  of  these  fundamental  units;  if 
the  unit  of  magnetomotive  force  is  to  be  expressed  by  unity, 
it  w  ill  be  seen,  bearing  in  mind  the  B.  .•\.  definition  of  current, 

that    the   dvne    must    he  reduced  from   unitv  to .   and, 

4  JT 

therefore,  either  the  centimetre  or  granmie  WDuld  be  change<i 
in  the  same  ratio  if  the  units  in  the  two  systems  are  to  re- 
main directly  relatetl.  and  consecpiently  the  present  values 
of  the  unit  «»f  electn)motive  force,  cun'ent  or  resistance  would 
also  be  changed.  Were  these  difticulties  not  present,  any 
change  in  the  magnitude  of  units,  it  may  be  here  remarked, 
w<»uld  not  have  been  within  the  province  of  the  Institute. 
The  action  (»f  that  body  was  not.  as  seems  to  be  suppo.sed 
by  some,  the  ado])tion  of  a  new  system  of  units,  but  merely 
consisted  in  giving  nanu'S  to  the  jjresent  C.  (i.  S.  magnetic 
lujits.  .\s  these  same  units  were  alrea«ly  in  universal  use  as 
practical  units,  for  we  need  not  count  the  absurd  "Kapp 
lines."  no  change  was  made  beyond  giving  them  concrete 
names.  The  am|>ere-turn  is  not  displaced  nor  affected  in  any 
way.  for  the  gilbert,  though  then  nameless,  was  use<l  in  all 
previous  operali<)ns  involving  magneti;i:ing  force — that  i*-. 
ampere-tums. 


P.itent    Litigation. 


jutlge  C  oxe.  of  the  Initecl  .States  C  ircuit  Court,  on  Mon- 
day. April  n.  heard  the  arguments  of  the  General  Electric 
Company  for  a  preliminar>  injunction  against  the  F.  P. 
Little  Electrical  Company,  of  RufTalo.  N.  Y..  and  the  E.  G. 
Hrniard  Company,  of  Troy.  X.  Y..  for  alleged  infringement 
of  -  patents,  as  follows: 

.  ..'  on  compound  winding,  the  three-wire  system, 
coupling  dynamos  Ctwo).  lamp  sockets,  multiple  arc  svstem. 
double-pole  safety  catch,  and  safety  catches  with  special  ends 
.'     1  |»o-relaj'i  bases.     The  above  eight  patents  were  in  both 
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bills,  and  in  addition  ei  patent  on  the  use  on  the  same  circuit 
ot  incandescent  lamps  of  dilterent  candle  povvei  ni  inai  oi 
the  XL.  U.  Bernard  Company,  and  one  on  coupling  com- 
pound dynamos  m  parallel  in  that  of  the  v.  i'.  JLittie  com- 
pany. Counsel  tor  tlie  General  klectnc  Company  asked 
permission,  which  was  granted,  to  withdraw  the  patents  on 
the  three-vv-ire  and  multiple  arc  systems,  double-pole  safety 
catch,  coupling  compound  dynamos  in  parallel,  and  the  one 
relating  lo  incandescent  lamp  sockets,  wliich  is  the  same  that 
was  recently  declared  void  by  Judge  Coxe,  in  the  suit  of  the 
Syracuse  Electrical  Engineering  and  Supply  Company. 

The  court  sustained  the  demurrer  of  the  counsel  of  the  E. 
G.  Beri?ard  Company  on  the  ground  of  multifariousness  oi 
the  bill  of  complaint,  and  dismissed  the  motion  for  a  prelim- 
inary injunction  with  leave  to  use  the  papers  heretofore 
served,  when  amended,  in  any  new  motion  for  an  injunction, 
if  one  is  made 

In  the  case  of  the  F.  P.  Little  company,  the  court  re- 
fused to  consider  the  motion  for  a  preliminary  injunction  on 
the  ground  that  it  involved  the  consideration  of  questions  of 
fact,  which  should  not  be  determined  on  affidavits  but  post- 
poned for  proper  consideration  on  final  hearing.  The  de- 
fendant filed  a  bond  of  $5,000  and  the  case  was  put  over  for 
fina'  hearing". 


Unipolar    induction    and    Current     without    Difference    of 

Potential II. 


P.Y     A.     G      WF.BSl'KR. 


CURRENT    WITHOUT    DIFFERENCE    OF    POTENTIAL. 

This  is  another  frequent  stumbling  block,  in  the  issue  of 
Feb.  17  Mr.  Philip  K.  Stern  falls  foul  of  the  typical  ex- 
ample given  by  Prof.  Anthony,  propounds  a  theory  involv- 
ing strains  in  the  luminiferous  ether,  and  winds  up  with  the 
request  to  be  kindly  informed  if  a  current  flows  in  a  ring 
without  difference  of  potential,  which  way  it  may  be  ex- 
pected to  flow.  This  depends  on  which  pole  of  the  magnet 
is  thrust  into  the  ring.  Prof.  Anthony  might  retort  by  ask- 
ing, if  there  is  a  difference  of  potential,  at  which  point  of  the 
ring  it  may  be  expected  to  be  the  highest.  I  suppose  there  is 
no  question  that  a  current  would  flow  in  the  ring.  The 
trouble  in  the  matter  generally  proceeds  from  a  misappre- 
hension of  what  potential  and  electromotive  force  really  are. 
Difference  of  potential  implies  a  disturbance  of  the  distribu- 
tion of  charge  from  the  state  of  equilibrium,  requiring  work 
to  produce  it,  but  not  to  maintain  it.  In  order  to  maintain 
it  a  counterbalancing  electromotive  force  is  necessary ;  other- 
wise the  charges  will  flow^  back,  causing  a  current.  Now  an 
electromotive  force  may  act  continuously  with  or  without  a 
difference  of  potential.  Ohm's  law  tells  us  that  the  current 
in  a  conductor  between  two  points  is  proportional  to  the 
electromotive  force  in  the  conductor  between  them  plus  the 
difference  of  potential,  or  "  drop,"  between  them.  If  the 
electromotive  force  is  equal  and  opposite  to  the  drop,  there 
will  be  no  current.  If,  on  the  other  hand,  there  is  an  equal 
electromotive  force  generated  in  every  unit  of  length  all 
around  the  circuit,  there  will  be  no  difference  of  potential. 
The  case  of  the  ring  mentioned  is  an  example.  A  symmetri- 
cal solenoid  closed  on  itself  with  a  magnet  thrust  into  it,  or 
with  another  solenoid  forming  a  transformer,  is  another. 

Perhaps  the  subject  is  made  simpler  where  the  electro- 
motive force  is  not  due  to  induction,  and  is  not  continuous 
in  the  conductor.  Consider  a  single  cell  of  a  l^attery.  If 
we  represent  the  potential  of  different  points  in  the  circuit  as 
ordinates  to  abscissas  representing  resistances  measured  from 
a  fixed  point  of  the  circuit,  we  get  a  straight  line  whose 
slope  represents  the  strength  of  the  current.  At  some  point 
in  the  cell  the  potential  rises  abruptly  by  the  amount  A  B 
Fig.  9.  Consider  now  two  cells,  each  of  half  the  former 
electromotive  force,  the  whole  resistance  of  the  circuit  being 


the  same  as  before.  The  current  is  the  same  as  before,,  but 
the  greatest  difference  of  potential  between  any  two  points 
is  now  represented  by  ED,  Fig.  lO,  and  is  less  than  before 
Consider  now  any  number  of  cells,  say  six,  each  of  one- 
sixth  the  original  electromotive  force,  connected  in  a  ring. 


C     A  E 

FIGS.   9   AND    10. 
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without  external  resistance,  the  total  resistance  being  still 
the  same.  The  current  is  the  same  as  before,  but  the  maxi- 
mum difference  of  potential  between  two  points  is  only  A  B 
1  ig.  :  1 ,  one-sixth  as  much  as  at  first.  Consider  now  a  great 
many  cells  so  connected,  the  total  electromotive  force  and 
resistance  being  the  same,  hence  the  current  also,  while  the 
difference  of  potential  between  any  two  points  is  extremely 
small,  and  in  the  limit  zero.     Thus  we  see  how,  when  the 
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FIG.  11. 

electromotive  force  is  continuously  distributed,  we  may  have 
a  current  as  large  as  we  please,  without  difference  of  po- 
tential. In  all  tne  figures  the  oblique  lines  are  intended  to 
have  the  same  slope. 

In  the  issue  of  Feb.  24  Air.  Oliver  B.  Finn  describes  a 
pretty  experiment  with  an  oil  can  and  an  electrical  belt  (not 
of  Harness'),  and  he  also  propounds  a  theory,  involving 
ether  vortices  this  time.  I  am  beginning  to  regret  that  Prof. 
Lodge  ever  wrote  that  book.  If  Mr.  Finn  will  take  the 
trouble  to  calculate  the  magnetic  effect  of  a  moving  charge, 
bearing  in  mind  the  size  of  the  ratio  between  the  electrostatic 
and  electromagnetic  units,  he  will  get  some  idea  of  the  in- 
adequacy of  his  explanation.  The  same  remark  applies  to 
Prof.  Elihu  Thomson's  recent  theory  of  terrestrial  magnetism. 
i^or  although  the  effect  of  a  charge  in  motion  is  the  same  as 
that  of  a  current,  and  although,  as  Hertz  has  shown,  moving 
magnetism  or  vai;  Ing  electromagnets  produce  electrostatic 
effects,  the  magnitude  of  such  effects  is  so  small  that  they 
have  never  been  observed  except  by  Rowland,  in  his  classi- 
cal experiment,  and  in  a  similar  one  by  Rontgen.  The  exact 
symmetry,  by  the  way,  between  the  electromagnetic  and 
magneto-electric  equations,  as  brought  out  by  Hertz,  and  un- 
fortunately a  good  deal  disguised  in  Maxwell,  is  a  good  rea- 
son for  preferring  Hertz's  equations  to  Maxwell's. 

The  writer,  like  many  others,  has  difticulty  in  remember- 
ing the  relative  directions  of  magnetic  force,  current  and 
motion.  He  finds  the  following  rule  con\enient.  It  is 
only  necessary  to  remember  the  direction  of  linking  of  cui- 
rent  and  line  of  force.  The  positive  directions  in  the  two 
links  are  taken  as  the  directions  of  rotation  of  the  hands  of  a 
watch  standing  before  you  and  lying  on  its  back,  respect- 
ively. Either  link  represents  the  current  and  the  otner  the 
line  of  force  produced  by  it.  I'nlinking  induces  a  positive 
current.  This  gives  us  the  following  two  rules  for  motor 
and  dvnamo.  The  right  hand  gives  us  the  directions  for 
motor,  the  left  for  dynamo.  Forefinger  gives  magnetic 
Force,  Middle  finger  direction  of  Motion,  thumb  curr^'ut  in 
motor,  or  electromotive  force  in  dynamo. 

(In  replying  to  the  first  part  of  Mr.  Webster's  article,  I 
regret  that  I  cannot  agree  with  him  that  he  has  "  effectually 
disposed  of  the  question  whether  the  field  of  a  symmetrical 
magnet  rotates  with  it  or  not."     The  question  w^hether  the 
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lines  or  tubes  of  force  rotate  with  the  generating  coil  or 
with  the  iron  core  (which,  1  suppose,  is  what  he  meant  m 
the  above  quotation j  still  remains  unanswered.  All  tliat 
he  has  shown  is  that  theoretically  it  appears  to  make  no 
difference  what  the  answer  to  this  question  is,  a  pomt  which 
I,  for  m>  part,  never  disputed.  Practically,  however,  that  is, 
in  the  actual  construction  of  a  machine,  it  may  make  a  ver>' 
great  difTerence.  As  the  principal  obstacle  in  the  construction 
of  a  unipolar  machine  lies  in  a  practical  difficulty,  namely,  in 


.Analogies    and    Differences     Between    Magnetic    and    Electric 

Quantities. 


BY  C.\RL  HERING. 

Students  and  beginners  may  find  some  assistance  in  the 
following  tabulated  summar)-.  Although  the  analogies  are 
not  perfect,  yet  they  are  at  least  sufficiently  so  to  assist  one 
in  obtaining  a  good  general  idea  of  most  of  the  magnetic 
quantities: 




-     - 

ANALO(;iKS. 

■:<!rkn 

•1 

Kit 

MAGNtniC. 

-  — 

- 

Practical 

• 

.Svm- 

Practical         p-^rmula. 
unit. 

Quantity. 

.sym- 
bol. 

and  C.  G.  S. 

Formula.                         (^Kiantity. 

bol. 

unit. 

1 

1 

1 

— 



*      * 

MajjiKlonjolivc  lorce 

3 

gilbert  t 

4  ^ 

3       - — A  t  * 

ID                , 

Electromotive  force 

£:,e 

veil                I-'-        ,,e      /• 

Magnetizing  force 

X 

gauss+ 

4  ;r  A  t 

'^             IC  /. 

(No  analogy) 

ohms       I\         -^.   fj 
o 

ampere     t  =  —- 
K 

coulomb    Q—  c  T 

(ainiHTc  hour) 

Reluctance 

5K 

oersted 

._   ^- 

Resistance 

A',  r 

Flux 

(No  .iialngy) 

* 

weber 

3 

Current 
Quantity 

(J,  9 

A'  6 

1 

I 

Resistivity    or    specific    re- 

p 

^-    L     -^ 

:  — 

Reluctivity   or   specific    re- 

r 

y=    - 

sistance 

Y 

luctance  (air  =  unity) 

Conductance         ^popularly 

6' 

\ 

(^'  g 

mho        (J—     y  — 

(Not  used) 

called  conductivity) 

R 

1        3^ 

Conductivity      or      specific 

r 

I 

r-  - 

PiTineability  (air  =  unity) 

H 

^'  -  r=  .H 

conductance     (popularly 
called     specific     couduc- 
tivitv) 

9 

I  Field  intensity 

.X    - 

gauss 

>K     -f             1 

amperes 
per   unit  of 

C 

)           and 

.S              -   (.  urrent  densitv 

a 

(  .Magnet''-  !t,.l.i.  iloi. 

::U 

gauss 

</*—  '                Ohm's  law 

cross  sec- 
tion 

E 

Magnetic  law 

1      ••••• 

C-„ 

the  ncccbsit)  t»f  having  a  large  minibcr  of  sli<ling  contacts, 
this  question  might  be  of  considerable  importance  in  the 
actual  construction  of  a  machine,  even  though  theoretically 
it  might  not  affect  the  results. 

I  must  difTer  with  him  very  dcci<ledly  in  his  rather  brubcjue 
slateiiunt  that  this  (juestion  is  "  devi>i<l  of  sense,"  for,  aside 
from  the  reasons  given  above,  I  cannot  agree  with  him  that 
it  is  ever  "  devoid  of  sense  "  to  try  to  understand  a  phe- 
nomenon or  experiment  thorouglily  in  all  its  details.  In  this 
very  subject  of  uni|)olar  machines  it  iias  generally  been  a 
want  of  a  thorough  un<lerstan<ling  that  has  led  many  to  con- 
struct inoperative  machines. 

The  (|uestion  at  issue,  if  it  is  of  interest  to  any  one,  couUi 
be  decided  very  easily  by  constructing  a  crude  unipolar  ma 
chine  of  a  disc  in  front  of  an  electromagnet  by  revolving 
the  disc,  first,  wit)i  the  whole  magnet  at  rest:  second,  with 
the  core  revolving  with  the  disc,  the  coil  remaining  at  rest, 
and,  third,  with  the  coil  revolving  with  the  clisc  an<l  the  core 
remaining  at  rest.  If  the  V..  M.  F.  between  the  centre  and 
the  circumference  of  the  disc  be  measure<l  in  each  case,  it 
seems  t<i  me  the  question  could  be  settled. — Carl  Hering.) 


A  I       number  <il  ani|>er«:.luni8  iti  a  cuil  :   .V  »  surtai'c  ui'  ci\>!>>'>rctiou   ia  •ijiutrc 

i;<-iiiimi-uv».  L  =•  Icngtii  in  •  ■  >.   /'—  time  ia  »econd>.     With  the  ezcf|>tioa  of 

(  I  .■  .iinrnl,  all  tlic  •"Vinlxil-  llmsr  recoinmriulol  l>y  the   ri  cent  liilcm.iiioD  a| 

Thk  I'U.BCTKK.M   W  :  .   ill  which  /  .jnd  ;'  are  used  in. 

'  1  c  lor  current,      ll"  .      i<c  units  arc  the  itanic  as  the  C  G.S 

units. 

*   I'hcsc  twu  furniuU*  t'orni  the  connecting  links  between  the  two  system*. 
t  ,\iii|>crc  tuni*  arc  uhoI  mure  frc  (ucntly  as  the  practical  unit,  but  an  ampcre-turo 
in  not  uuiiicrically  c  |ual  tuthc  C  G.  S.   unit  or  i^illMTt.  i  ampere  turn  k  i.ajot^  gii. 
ItcrtorC.  G.  S.  unit;   i  pll>ci1  orC.  G.  S.  unit  »  •  7g5775  ampcretiim*. 

\  MaKnctiiiiiK  lorce  is  more  irciiucntly  mea»urrd   in   am|>erc  turns  per  centimetre 
uMen>;;th. 

mKKKRKXCKS. 

The  two  imptjrtant  difTerences  between  the  two  systems 
are: 

(1)  That  the  .specific  electric  resistance  of  the  usual  ma- 
terials is  ver)"  nearly  constant  (varying  only  slightly  witli 
the  temperature),  while  the  specific  magnetic  reluctance  x'aries 
very  greatly  with  the  flux  density. 

(2)  That,  as  a  magnetic  circuit  cannot  be  "  insulated  "  mag- 
netically, it  is  similar  to  an  electric  circuit  which  "  leaks  " 
very  much;  that  is.  to  an  electric  circuit  placed,  say,  in  a 
poorly  conducting  liquid  whose  specific  resistance  is  from 
several  huntlreti  to  several  thousand  times  as  great  as  that  of 
the  magnetic  circuit. 


hrltlsh     A!i.«ociatinn. 


,\t  the  coming  meeting  of  the  Hritish  .\sstx*iation.  at  Ox- 
ford. Pn^f.  A.  \V.  Rucker  will  preside  in  section  A  (Mathe- 
matics and  Physics'),  and  Prof.  Kennedy  in  section  G  (Me- 
chanical Science).     Sir  Douglas  ftalton  will  l>e  proposed  as 


A  Qood    ^dxcrtisement   for   Lightnins    Rods. 


.\braham  Lincoln,  in  a  political  speech,  is  reported  to  have 
said  that  a  certain  political  opponent  had  felt  obliged  to 
erect  a  lightning  rod  over  his  house  to  protect  a  guilty  con- 
presitlent   foi    the   meeting  in   1805.  w^>ich  will  be  held   at      science  again<;t  an  offended  (lod.     Soon  after  this  the  light- 
Tp>;wioh.  uiug  rod  business  boonieil  all  over  the  country. 
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The  most  striking  feature  of  lower  New  York  to-day  is 
the  tendency  towards  magnificent  office  buildings,  as  evi- 
denced by  the  lofty  structures  which  are  now  springing  up 
on  every  side.  There  seems  to  be  a  common  desire  for 
more  ambitious  quarters,  and  the  modest  buildings  which  a 
few  years  ago  were  thought  to  be  quite  sufficient  for  the 
needs  of  New  York  business  firms  are  rapidly  being  replaced 
by  structures  of  a  radically  dififerent  type.  The  tendenc}' 
is  decidedly  in  the  direction  of  high  buildings,  the  natural 
result  of  the  appreciation  of  real  estate  in  this  section  ot 
the  city.  This  tendency  heavenward,  if  it  may  so  be  called, 
while  certainly  commendable,  is  capable  of  abuse,  and  in 
some  buildings  has  resulted  in  the  sacrifice  of  all  the  finer 
qualities  of  architecture  in  the  gratification  of  this  ambition. 

Of  the  more  recent  additions  to  the  long  list  of  new  build- 
ings, the  home  of  the  Postal  Telegraph-Cable  Company,  on 
the  corner  of  Broadway  and  Murray  street,  is  one  of  the  most 
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Principal    Stockholder. 
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President. 


attractive  and  pleasing.  Although  an  immense  structure, 
covering  a  large  area  and  reaching  up  fourteen  stories  in 
height,  the  architects,  Messrs.  George  Edward  Harding  and 
Gooch,  have  avoided  any  appearance  of  unnatural  height 
and  have  happily  blended  grace  of  design  wuth  \  sense  of 
solidity.  While  the  architectural  details  are  be}ond  the 
scope  of  this  article,  we  cannot  fail  to  note  the  admirable 
manner  in  which  the  plans  of  the  architects  provided  for  the 
installation  of  the  electrical  circuits  by  means  of  accessible 
runways  in  the  masonry  and  partitions.  Notwithstanding 
the  great  part  which  electricity  now  plays  in  modern  build- 
ings, it  is  too  often  the  case  that  no  rational  provision  is 
made  for  this  purpose,  and  it  is  therefore  with  pleasure  that 
we  call  attention  in  this  respect  to  the  work  of  the  archi- 
tects of  the  Postal  Building,  the  senior  member  of  which  is 
a  brother  of  H.  McL.  Harding,  so  well  known  in  the  elec- 
trical field  as  Eastern  representative  of  the  Walker  Mfg.  Co., 
and  who,  by  the  way,  has  taken  an  office  in  the  building. 


While  familiarly  spoken  of  as  the  Postal  Telegraph  Build- 
nig,  it  is  really  the  property  of  the  California  millionaire,  Mr. 
J.  VV.  Mackay,  president  of  the  Commercial  Cable  Company, 
and  chief  stockholder  in  the  Postal  company,  the  two  com- 
panies being  lessees  of  the  property.  The  father  of  the  enter- 
prise may  justly  be  said  to  be  Mr.  A.  B.  Chandler,  president  of 
the  Postal  company,  whose  conception  it  was  and  through 
whose  untiringeffortsithas  finally  been  carried  out.  Too  much 
praise  cannot  be  accorded  the  building  committee,  consist- 
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VIEW  OF  THE  BUILDING  FROM  CITY  HALL  PARK. 

ing  of  Mr.  W.  H.  Baker,  vice-president,  and  Mr.  E.  C.  Piatt, 
treasurer  of  the  Postal  company,  and  Mr.  Geo.  G.  Ward, 
vice-president  and  general  manager  of  the  Commercial  Cable 
Company,  who  are  responsible  in  a  large  measure  for  the  sue- 
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cessful  completion  of  the  work.  It  was  long  ago  seen  by  the 
president  and  officials  of  the  Postal  company  that  more  com- 
modious and  convenient  quarters  were  necessary,  and  the 
selection  of  the  present  site  was  a  most  judicious  one.  It  is 
situated  at  about  the  center  of  the  downtown  business  inter- 


ibhed.  -Marble  is  exclusively  used  on  this  floor  with  very 
beautiful  ettects.  The  marble  staircase  is  of  exceptional 
merit.  The  second  floor  will  be  occupied  by  a  bank  or 
coqx.ratiijn,  the  third  by  The  Electrical  World  and  private 
(jffices,  and  the  remaining  floors,  with  the  exception  of  the 
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vice  PrtHiident  and  TreaMuror  of  the   PciHtal  Company. 

c>i>,  is  near  the  newspaper  offices  and  accessible  in  all  the 
elevated  lines,  cable  and  horse  cars,  ferries  and  the  Brooklyn 
Bridge.  Facing  on  City  Hall  J 'ark,  and  occupying  a  cor- 
ner, a  pleasant  prospect  and  an  abundant  supply  of  light  and 
air  are  assured.  Fnjm  the  rear  windows  of  the  upper  stories 
a  magnificent  view  of  the  .Xorth  River  is  also  afforded.  The 
accompanying  illustration  gives  an  excellent  idea  of  the  gen- 
eral appearance  of  the  building  and  some  of  the  beautiful 
architectural  details. 

Tin-  building  has  a  frontage  of  70  feet  on  Broadway  and 
156  feet  on  .Murniy  street,  with  an  L  of  30  by  50  feet  at  the 
rear.  The  height  of  tlu-  building  is  fourteen  stories.  fhe 
frame  is  of  steel  and  the  walls  are  of  huliana  limestone  to 
the  fifth  st«»ry.  gray  brick  being  used  abvove  this,  with  ap- 


Architect    and    Klectrlcal    Contractor   of  the    Building. 

eleventh,  twelfth  and  thirteenth,  which  will  be  used  by  the 
companv,  are  given  up  to  offices.  The  Hardware  Club  has 
beautiful  quarters  on  the  top  floor. 

I'Vom  an  electrical  standpoint,  the  building  is  of  unusual 
interest,  for  it  is  perhaps  the  most  thonnighly  and  per- 
fectly ecjuipped  of  any  in  the  countr)-.  In  addition  to  a  tele- 
graph installation  of  the  most  modern  type,  including  a 
motor-dynamo  plant  to  feed  the  lines,  there  is  a  lighting 
plant  of  3,500-lamp  capacity  and  a  power  plant  to  operate 
the  six  electric  elevators  with  which  the  building  is  equipped. 

The  steam  plant  is  located  in  tlic  annex  to  the  sub-base- 
ment, and  as  might  have  been  anticipated  in  a  building  of 
this  character,  consists  of  the  well-known  Babcock  &  Wilcox 
boilers.      The  boilers  are  arranged  in  batteries  of  two,  it  be- 
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TML     UUILI.K     K(M)M. 

propriatc  trimmings.  The  interior  is  in  keeping  with  the 
exterior.  aJi<l  is  handsomely  finished  throughout,  the  wood- 
work being  birch.     The  floors  are  of  cement  tiles. 

In  the  commodious  stib  basctncnl  arc  located  the  dynamo, 
engine  and  elevator  plant,  the  boiler  nx)m  being  in  an  ex- 
tension. The  ba.sement  is  used  for  the  supply  department 
of  the  Postal  cnmp.iny  and  for  storage  The  fir.«it  or  ground 
flo(>r  coutain-i  tin  receiving  and  deliver)-  departments  of  the 
comp.inv,  most  conveniently  arranged  and  handsomely  lin- 


THE     PLIMP     ROOM. 

ing  expected  to  hold  one  battery  as  a  reserve.  Two  of  the 
batteries  are  of  225  h.  p..  consisting  of  18-foot  sectional 
boilers,  with  130  tubes,  and  a  3c-inch  steam  drum.  The 
third  batter>-  is  of  275  h.  p..  the  boilers  having  150  tubes,  the 
length  and  diameter  of  dnim  being  the  same.  The 
boiler  room,  as  may  seen  from  the  cut,  is  con- 
veniently but  compactly  arranged.  The  ventilation  is 
excellent,  and  it  should  prove  a  comfortable  place 
even   in   summer.    The  Locke  damper  regulator  is   use4 
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with  excellent  results,  keeping^  the  pressure  constant  within 
a  variation  of  one  pound.  Many  of  the  steam  accessories 
were  installed  by  John  Acton,  including  a  14-inch  back 
pressure  valve,  which  operates,  it  is  claimed,  perfectly  noise- 
lessly; a  6-inch  reducing  valve  on  the  heating  main,  where 
the  pressure  is  only  2  pounds,  and  an  exceedingly  sensitive 
valve  is  required,  and  a  i  1-2-inch  high  pressure  valve.  The 
steam  piping  is  carried  from  the  boiler  beneath  the  floor, 
adding  much  to  the  appearance  of  the  boiler  and  engine 
room.     A  pressure  of  no  pounds  will  be  used. 

The  pumping  room  equipment  consists  of  one 
71-2  X.  41-2  X  10  Worthington  duplex  boiler  feed 
pump,  two  6X4X6  Worthington  duplex  sanitary  and 
house  service  pumps,  and  one  6X4X6  Worthington  auto- 
matic feed  pump  and  receiver.  The  arrangement  of  the 
house  and  sanitary  supply  is  on  the  pressure  system;  that 
is,  an  enclosed  cylindrical  tank  of  2,350  gallons  capacity,  sup- 
plied by  two  6X4X6  pumps,  having  three  separate  and  in- 
dependent    suctions,   one    from    Warren    street,    one    from 


Adams  &  Cartwright  Elevator  Company.  One  of  these 
is  a  worm-gear  and  screw-steam  elevator,  located  in  the  light 
shaft  and  running  to  the  roof,  a  distance  of  200  feet.  This 
machine  lifts  a  live  load  of  2,000  pounds  at  a  speed  of  2CO 
feet  per  minute.  The  other  two  machines  are  steam  sidewalk 
elevators,  travelling  from  the  sub-basement  to  the  sidewalk, 
with  a  capacity  of  3,000  pounds  each. 

From  the  accompanying  illustration,  a  general  idea  of 
the  arrangement  of  the  dynamos  and  engines,  as  well 
as  of  the  type  of  machines  used,  can  be  obtained.  There 
are  at  present  five  units,  but  provision  has  been  niade  for  a 
sixth,  as  shown,  when  it  may  be  needed.  The  engines  are 
of  the  Westinghouse  vertical  compound  type,  the  two  in  the 
foreground  of  the  illustration  being  of  160  h.  p.  and  running 
at  24c  revolutiims,  while  the  others  are  of  ico  h.  p.  and  run 
at  50  revolutions  per  minute  faster.  The  foundation  is  of 
solid  concrete,  8  feet  deep  by  20  feet  wide,  and  running  the 
entire  length  of  the  room  and  entirely  isolated  from  the 
floor,    so   that   it   is   thought  that  the  vibration  of  the  ma- 
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THE   GENERATING   PLANT. 


Broadway,  and  an  auxiliary  suction  tank  of  2,000  gallons 
beneath  tlie  floor.  Water  is  pumped  direct  into  the  tank, 
which  is  supplied  with  air  through  the  suction  of  the  pumj) 
and  maintained  on  the  quarter  line  of  the  tank — a  pressure 
of  120  pounds  being  constantly  maintained  and  icgulattd 
automatically.  An  enclosed  cylindrical  tank  for  hot  water 
of  420  gallons  capacity  takes  its  supply  through  a  direct  con- 
nection with  the  cold  water  tank,  with  a  check  valve  to  pre- 
vent back  pressure.  The  temperature  is  controlled  by  a 
thermostat  valve,  which  operates  at  150  degrees,  and  the 
water  is  heated  by  a  steam  coil  in  the  tank.  All  the  re- 
turns from  the  steam  heating  drips,  etc.,  gravitate  to  the 
Wcfrthington  automatic  feed  pump  and  receiver,  and  are 
automatically  returned  to  Ihc  boiler,  the  pump  being  of 
ample  size  when  running  light  to  feed  720-h.  p.  boilers.  All 
connections  are  made  in  duplicate,  so  that  in  case  of  fracture 
shutting  down  of  the  water  supply  is  obviated. 
Three  steam  elevators  have  been  installed  by  the  Mc- 


chinery  will  not  be  perceptible  in  any  part  of  the  building. 
It  will  be  noticed  that  the  machines  are  set  diag-onally,  this 
being  found  necessary  in  order  to  give  them  an  isolated 
foundation  and  get  them  into  the  required  space,  and  the 
plant  is  consequently  ver>-  compact. 

The  generators  are  of  the  Westinghouse  4-pole  railway 
type  and  are  direct  connected.  Four  springs  connect  the 
two  sides  of  the  coupling,  permitting,  it  is  claimed,  i.  maxi- 
mum extension  of  9  inches,  thus  making  provision  for  tlie 
greatest  possible  variation  in  load  widiout  injury  to  either 
machine.  The  couplings  are  well  insulated  with  fibre.  The 
two  generators  connected  to  the  larger  engines  arc  of  120-kw. 
capacity,  and  furnish  current  at  a  pressure  of  240  volts  to 
supply  the  elevators.  One  is  sufficient  for  this  purpose,  and 
they  will  probably  run  alternately,  with  one  as  a  reserve. 

The  other  generators  are  of  75-kw.  capacity,  and  consti- 
tute the  lighting  plant,  one  of  them  also  being  used  to  feed 
the  motor-dynamo  of  the  Portal  plant.    A  terminal  board 
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on  one  side  of  the  field  yoke  contains  the  connections  for 
Uie  field  winding  and  main  leads,  and  on  the  other  side  is 
a  cut-out  switch.  Light  (XXX)  stranded  lead-covered  cables 
run  through  iron  ducts  beneath  the  door,  giving  practically 
no  drop  between  the  machine  and  the  switchboard.  At  the 
rear  of  the  machines  is  a  trench  for  the  etjualizing  mains, 
and  the  terminals  are  run  to  sei)arate  bus  bars  on  the  rear 
wall.  'Ihere  are  two  etjualizing  boards,  one  for  the  power 
and  one  for  the  lighting  machines. 

Much  credit  is  due  to  the  WestinglKJUse  Electric  and 
.Manufacturing  Company  for  the  excellent  plant  which  it  has 
installed,  and  to  .Mr.  I"!<lward  W.  Seymour,  who  has  so  ably 
su|)erintended  its  design  and  erection. 

The  dynamos  and  engines  occupy  the  whole  south  side  of 
the  room,  which  is  approximately  lOO  feet  square.     In  the 


a  fraction  of  the  space  required  by  the  batteries,  performing 
the  w  ork  more  satisfactorily  and  requiring  much  less  attention. 

In  the  oj  puiiie  corner,  on  the  north  side  of  the  dyna^'iio- 
room,  is  located  what  may  perhaps  be  regarded  the  most  in- 
teresting feature  of  the  electrical  equipment  of  the  budding, 
on  account  of  its  novelty — the  ^prague-Pratt  electric  elevator 
]>lant.  The  introduction  of  electric  elevators  in  a  plant  of 
this  magnitude  was  an  imponant  step  and  its  career  will  be 
watched  with  great  interest  on  account  of  the  ellect  it  will 
have  on  the  elevator  industry  in  the  future. 

The  elevators  are  divided  into  three  groups,  or  pairs,  two 
sets  being  "way"  elevators,  stopping  at  all  floors,  excepting 
the  twelfth  and  thirteenth,  and  arranged  with  one  general 
fr<  Milage,  a  gangway  in  the  middle  and  the  main  stairs  wind- 
ing around  one  set.      The  remaining  set  constitutes  the  "ex- 
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northeast  corner  is  a  most  interesting  plant  of  the  Postal 
company,  shown  below.  It  consists  of  20  Crockcr- 
Uhccler  motor-dynamos,  or  continuous  current  trans- 
lt»rmer.s.  arranged  as  shown,  and  of  var>ing  sixes  and  volt- 
ages. The  potential  of  the  difTcrcnt  machines  varies,  the 
lowest  being  40  v<ilts.  the  highest  .^50.  with  85.  130  and  .^' • - 
as  intermediate  voltages.  There  arc  two  machines  for  c.idi 
potential.  «Mie  positive  an<l  one  negative,  and  each  machine 
is  entirely  independent  of  the  other.  They  are  driven  as 
motors  from  the  lighting  circuit  and  indivi«inally  controlled 
from  a  nnncl  of  the  main  switchboard.  On  the  wall  ^t  the 
rear  are  rheostats  for  each  machine.  A  special  switchbo.-'  V 
not  shown  in  the  illustration,  but  situated  just  to  the 
of  the  plant,  controls  the  dynamo  circuits  of  these  ma- 
chinos.  The  a.hant.Tges  of  such  a  plant  arc  ver>-  marked, 
and  its  intnxluction  is  one  of  the  most  imp<->rtant  adv.-mcr- 
made  in  telegraph  work  in  recent  years.  These  machines 
replace  an  almost  countless  number  of  cells.  occup\-ing  only 


press"  elevators,  and  stops  only  at  and  above  the  eleventh 
floor,  being  practically  private  elevators  for  the  Postal  Tele- 
graph and  Commercial  Cable  offices,  operating  room  and 
restaurant.  This  set  is  placed  in  the  rear  of  one  pair  of 
way  elevators  and  separated  from  them  by  the  main  stairs. 
All  cars  have  independent  platf(»rms  fitted  with  centrifugal 
g<nemors  set  to  be  operated  at  600  feet  car  speed  b\  stand- 
ing ropes.  The  car  finishes  are  of  ornamental  bronze  of  the 
usual  type.  The  "way"  cars  are  a  fifth  larger  than  the  ex 
press  and  have  four  hoisting  and  two  counter- .vcight  ropes, 
while  the  latter  have  t\vo  less  hoisting  ropes.  The  required 
^^^ds  are  directly  and  the  speeds  inversely  proportional  to 
I  he  floor  areas,  those  for  the  ".way"  cars  being  2.400  pounds 
H^  e  load  at  .^25  feet,  and  for  the  express  cars.  2.000  pounds  at 
about  400  feet.  The  speeds  ninning  light  are  about  10  per 
t  higher.  These  are  the  present  normal  speeds,  but  th^ 
.'f.ir^  have  been  found  to  he  of  so  abundant  capacitv  that 
the  Sf>eeds  can  be  increased  to  450  feet  for  the  "way"  and 
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from  575  to  6oo  feet  for  the  "  express  "  without  difficulty  or 
straining. 

The  shaft  and  overhead  work  is  identically  the  same  as  in 
first-class  hydraulic  plants  and  variable  chain  counter-weights 
are  used  to  make  the  pull  equal  at  all  points  of  the  hoistwa} 
for  any  given  carload.  The  lower  landing  is  at  the  street 
level,  with  pit  extending  into  the  basement.     The  hoisting 


Inventors  of  the  Sprague-Pratt  Elevator. 

ropes  lead  directly  to  the  outboard  sheaves  of  the  hoisting 
machines  in  the  sub-basement  and  dividing  on  either  side  of 
the  crosshead,  pass  around  the  sheaves,  lo  geared  for  the 
"  way  "  and  1 2  geared  for  the  express,  and  are  anchored  to 
the  heads  of  the  machines. 

So  far,  with  the  exception  of  the  control,  the  practice  is 
that  of  the  horizontal  hvdraulic  elevator. 


the  cars  the  position  of  the  foundations  and  tlie  party  wall, 
six  machines,  two  at  right  angles  and  above  the  other  two, 
are  placed  in  a  space  about  30  leet  square,  with  ample  room 
for  at  least  eight  more  machmes,  all  self-contained,  each  per- 
fectly intlepeiuJent,  and  v\ith  every  facility  of  access. 

i'.rietly  described,  the  maciiine  is  oi  the  Horizontal  multiple 
sheave  type  with  a  travelling  crossliead  and  Iriclionless  bail 
nut  driven  by  a  screw  revolved  by  a  motor  directly  connected 
and  governed  by  a  pilot  motor  and  rheostat. 

The  elevation  on  the  next  page  will  show  the  general 
mechanical  construction.  This  consists  of  a  heavy  main 
heani  carrying  the  travelling  crosshead  and  lower  screw  bear- 
ing, with  special  castings  bolted  at  each  end,  one  carrying  the 
tixed  set  of  sheaves  and  the  other  the  thrust  bearing,  brake 
and  motor.  The  regulating  apparatus  is  independent  and 
self-contained,  and  is  placed  on  the  wall.  From  the  car  to 
the  system  of  multiplying  sheaves  this  machine  and  the  hori- 
zontal hydraulic  elevator  are  practically  the  same.  The 
crosshead,  however,  marks  the  point  of  departure  in  the  two 
typos,  and  this  is  the  one  at  which  the  troubles  of  the  hy- 
diaulic  elevator  begin,  and  from  which  the  Sprague-Pratt 
electric  elevator  marks  its  evolution  in  elevator  practice. 

In  the  hydraulic  machine  this  crosshead  is  rigidly  attached 
to  the  end  of  a  rod  tcrn;inating  in  a  piston  moving  in  a  c^.hn- 
der  having  an  inside  length  equal  to  the  lineal  movement  of 
the  crosshead.  This  cylinder  in  the  vertical  t)pe  of  hydrau- 
lics varies  from  30  to  45  feet  in  length,  with  from  two  to 
eight  sheave  multiplications,  and  in  the  horizontal  types  the 
multiplication  runs  as  high  as  12  with  corresponding  di- 
minution of  length  of  cylinder  and  increase  in  cross  section. 
Whatever  the  gearing,  however,  the  length  of  cylinder  is  a 
function  of  the  car  travel.  In  this  electric  elevator,  the  cross- 
head  being  moved  along  a  screw  stationar\-  so  far  as  lineal 
movement  is  ccncer'ied,  there  is.  with  anv  iriven  number  of 
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Coming  now  to  the  machines  in  the  basement,  the  dis-  sheaves,  only  one  variable,  the  length  of  screw,  and  for  all 

tinguishing  features  of  the  electric  plant  become  pronounced,  heights  above  about  90  feet,  the  electric  maciiine  has  an  ad- 

and  first,  and  by  no  means  the  least  important,  is  the  space  vantage  in  matter  of  length  which  with  increased  rises  be- 

occupied,  for  here,  on  account  of  the  peculiar  disposition  of  comes  of  great  importance. 
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Turning  now  to  the  operation  of  this  machine,  tlicre  are 
four  features  claiming  special  attention.  These  are  the  nut. 
screw  and  bearing,  the  brake,  the  motor  and  the  regn!aimg 
apparatus. 

The  hoisting  nut  being  the  first  step  in  order,  its  con- 
nection with  the  travelling  *hcavc9  is  the  first  thing  to  con- 
sitler.  It  will  be  seen  that  it  joins  the  crosshead  of 
the  travj'lling  sheaves  by  a  conical  seat.  There  is  no 
fastening  between  the  nut  an«l  the  crosshead,  the  continual 
weight  of  the  car  always  keeping  them  in  contact,  and  the 
frictitjn  at  this  point  being  greater  ihan  between  the  nut 
and  the  screw  enables  the  latter  to  transmit  a  straight  line 
movement  to  the  crosshead  when  the  screw  is  revolved  by  the 
motor,  and  also  to  revolve  the  screw  and  drive  the  motor  as 
a  dynamo  when  the  mechanical  brake  releases  the  screw  to 
allow  the  car  to  descen<l. 

Tf>  continue  the  line  of  transmission  of  i)o\ver,  it  will  In- 


w  ith  a  peculiarly  shaped  thread.  It  passes  through  the  clear- 
ance hole  in  the  steel  trunnion  crosshead  which  carries  the 
travelling  sheaves,  then  through  the  nut  system,  and  is  car- 
ried at  the  otUer  end  by  a  pivoted  bearing.  At  the  other 
end  it  terminates  in  the  thrust  bearing,  where  the  pressure  is 
taken  by  about  220  steel  balls  carried  in  a  bronze  guide  plate 
and  bearing  on  specially  hardened  steel  discs.  The  thrust 
of  the  screw  being  thus  taken  up  on  the  inboard  end,  the 
strain  on  the  screw  is  invariably  between  that  end  and  tlie 
travelling  crosshead,  never  beyond  this;  hence,  it  is  always 
under  extension  strain,  never  under  compression.  Beyond 
the  thrust  j)lates  is  keyed  a  radially  lagged  iron  and  wooden 
pulley  connected  by  a  fle.xibie  coupling  with  the  motor  shaft. 
The  function  of  the  brake  is  that  of  locking  the  screw  when 
at  rest,  and  is  not  a  means  of  varying  the  speed.  In  case 
of  accident  it  has  the  additional  function  of  helping  to  stop 
the   screw.     It   inay   be  descril)ed   as  a  compound   electro- 
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seen  i>y  the  cut  that  the  only  points  of  contact  between  the 
nut  and  screw  are  by  a  chain  of  balls  which  occujjy  twelve 
threads,  and  are  shown  t-ntcring  and  leaving  tlie  ends  <>f 
the  mu  through  a  tube,  which  takes  the  balls  as  tliey  leave 
one  end  and  returns  the?u  to  the  other  end  at  a  tangent  to 
the  line  of  travel  between  the  threads  of  ntit  and  screw. 
This  is  one  of  the  most  vital  points  <»f  the  elevator  aj)- 
parntus.  and  herein  lies  one  of  the  most  potent  reasons  of  its 
success-the  reduction  of  friction  by  rolling  instead  of  sliding 
surfaces  on  almost  all  |)arts  under  pressure — for  not  only  is 
the  mit  so  constituted,  being,  in  fact,  a  developed  spiral 
thrust  bearing,  but  the  thrust  bearing  at  the  motor  en<l  of 
the  screw  is  taken  on  balls  and  the  sheaves  are  carried  <ui 
l»all  or  roller  bearings. 

.•so  free  is  this  machine  from  static  friction  that  it  is  p<»s- 
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sibic  lo  st.irl  the  car  with  a  slight  increase  of  current 
over  the  nof^ial  hoisting  current,  provided  time  be  taken 
so  that  the  work  »lone  in  n  <  eleralion  is  .small  compare<l  to 
the  work  of  lifting. 

\  lest  was  recently  made  on  a  lairbanks  testing  ma- 
chine in  .\'ew  York  to  determine  the  liability  of  lialls  crush- 
itig  under  normal  or  extra  working  strain  Ten  halls  of 
two  dilTcrciit  makes  were  put  under  crushing  strains,  and 
required  from  io.ooo  to  40.0CO  jv^unds  to  break  each  of 
them.  The  working  pressure  varies  from  50  to  125  pounds 
per  ball. 

The  nut  system  is  a  conipovnul  one.  for  besides  the  work- 
ing ball  mit  there  is  another.  calle«l  the  >afcty  nut.  keyeil  to  it. 
an<l  between  the  'wo  is  a  powerful  spring  under  compression. 

riic  screw  is  a  spccuilly  forged  Ixir  of  high  carbon  steel 


nieciianical  brake.  The  brake  band,  of  steel  and  leather 
lined,  is  anchored  at  ore  end,  the  hoisting  side,  on  the  motor 
bed  frame,  and  the  other  end  is  continually  ])ulled  down  b) 
a  powerful  spring  under  compression.  The  mechanical 
movement  in  op])osition  is  through  the  medium  of  a  lever 
fulcrumetl  on  a  peculiar  magnet  casting  and  having  at  its 
short  arm  end  a  universal  .socket  connection  to  the  divided 
core  of  a  closed  circuit  steel  magnet.  This  C(»re  has  a  move- 
ment of  one-eighth  of  an  inch,  and  with  the  expeiuliture  of  a 
<|uarter  of  a  horse  power  of  electric  energy  has  a  pull  of 
nearly  three-ijuarters  of  a  ton.  It  is  operated  by  a  dual  cir- 
cuit, one  in  hoisting,  another  in  lowering,  each  possessing 
peeularities  in  its  action.  In  the  event  of  failure  of  current 
lor  any  reason  or  t<»o  high  a  si>eed  on  the  down  run  this 
n.agnet  releases  the  brake,  in  the  latter  case  by  a  snap  switch 
«»perated  liy  a  Pickering  centrifugal  governor  driven  by  the 
main  screw,  and  the  brake  band  promptly  grips  the  brake 
wheel  softl\.  yet  powerfully. 

riie  motor  is  of  the  4-|)ole  type,  two  poles  being  con?e- 
<|uent.  .ind  the  winding  is  strongly  compounded.  The  field 
magnets  are  of  a  special  grade  of  .steel.  The  direction  of 
1  urrent  in  the  field  ci)ils  and  armature  is  never  reversed,  and 
the  machine  is  never  demagneti/.ed.  because  in  hoisting  the 
line  li.  M.  1".  pred»»minales.  while  m  lowering  the  reversed 
\\.  M.  F.  of  the  nmtor  is  the  only  active  one  in  the  armature 
circuit.  It  should  be  remembered  that  this  type  of  elevators 
is  difTerentiated  from  all  other  electrics  in  that,  like  the 
hydraidic.  it  ahv;»vs  works  against  gravity:  the  motor  takes 
itirrent  fr«!m  the  line  m  hoisting,  but  in  lowering  it  is  cut 
off  from  the  line  an<l  is  operated  as  a  driven  dynamo  by  the 
falling  weight  of  the  car 

The  armature  is  ironclad,  is  of  the  two-path  special  slotted 
<lrum  construction,  has  one  turn  of  wire  to  each  coil,  and 
each  turn  is  securely  imbedded  in  an  independent  insulating 
tube  rigidly  held.  The  carbon  brushes  are  double,  have 
independent  movement,  and  ample  capacity  to  carrv*  the  full 
current  without  flashing.  The  neutral  point  is  fixed.  The 
machine  is  self-oiling  and  the  bearings  are  independent  of 
the  field  castings. 

The  last  individual  feature  of  the  machine  is  th?  regulator 
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and  the  method  of  operating  it.  This  is  shown  below, 
but  since  this  photograpii  was  taken  the  apparatus  has  been 
simphiied  and  the  cables  and  devices  shown  in  the  interior 
removed.  This  apparatus  is  an  independent  one  and  con- 
nected to  the  hoistnig  machine  only  by  the  wires  necessary 
for  the  circuits.  It  is,  in  brief,  an  open  cast  iron  frame 
carrying  inside  a  slate  disc  having  on  the  lower  side  a  row 
of  bronze  contact  clips,  and  on  tlie  other,  attached  to  these 
clips  and  to  each  other  jjy  tap  screws,  a  series  of  grids  ar- 
ranged in  a  circle.  These  grids  are  about  y  inches  long, 
4  inches  wide  and  3-8ths  of  an  inch  thick,  and  are  cast  in  a 
form  somewhat  resembling  a  ribbon  folded  on  itself.  They 
are  freely  flexible  when  taken  separately,  although  iron  is 
one  of  the  principal  ingredients.  The  resistance  averages 
about  fifty  times  that  of  copper.  The  grids  can  stand  a  very 
high  current  and  the  temperature  coefhcient,  while  not  con- 
stant, is  sufficiently  small  not  to  be  objectionable. 

On  top  of  the  frame  is  carried  a  1-4-h.  p.  motor  connected 
to  the  car  switch  through  a  pilot  board  by  a  cable  of  four 
insulated  wires  which  operates  the  rheostat  and  circuit 
changers.  The  motor  is  coupled  to  a  worm  gear  which 
carries  a  small  pinion  meshing  into  a  spur  gear  on  the  cir- 
cuit changer  and  controlling  cylinder.  This  cylinder  has 
a  bevel  gear  driving  a  pinion  on  top  of  a  vertical  shaft  at  the 
lower  end  of  which  is  the  rheostat  brush  arm.  This  brush 
arm  carries  carbon  brushes  which  bear  on  the  bronze  clips. 
There  are  120  of  these,  and  the  difference  of  potential  be- 
tween them  is  too  small  to  allow  any  sparking.  A  quick 
acting  circuit  breaker  prevents  arcing  at  the  first  clip.  The 
operator  in  the  car  is  at  liberty  to  put  the  brush  at  any 
point  of  its  travel  and  leave,  it  there  as  long  as  necessary. 
The  same  rheostat  is  used  in  hoisting  and  lowering,  and  the 
arm  travels  over  the  whole  range  of  clips  in  either  move- 
ment. This  operation  is  controlled  electrically  either  from 
the  car  or  from  the  pilot  controlling  the  switchboard  in  the 
engine  room. 

Jn  hoisting",  as  seen  from  the  car,  the  operator  moves  a 


regulate  his  speed  from  slow  to  full  speed,  which  last  may 
be  as  high  as  600  feet  per  minute.  A  small  rheostat  in  the 
field  of  the  hoisting  motor  gives  a  fixed  adjustment  of 
about  10  per  cent,  variation  in  the  maximum  speed  of  the 
car. 

If  the  operator  forgets  or  is  unable  to  operate  his  switch 


ELEVATOR  REGULATOR. 

to  Stop  the  car,  there  are  tw'O  automatic  stops  which  will  only 
allow  it  to  go  a  few  feet  above  the  top  floor. 

The  moving  of  the  switch  to  ''up"  puts  current  through  the 
up  coil  of  the  pilot  motor,  which,  moving  the  regulator,  con- 
nects the  main  motor  to  line,  sends  current  through  the  arm- 
ature and  a  progressively  reduced  resistance,  the  current  re- 
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small  lever  and  the  car  starts  with  a  perfectly  accelerating- 
speed,  no  jerks  or  pulsations  being  felt.  Ordinarily  he  puts 
the  car  to  full  speed  and  makes  his  stop  exactly  at  the  land- 
ing with  one  motioti  of  the  switch.     If,  however,  he  stops  a 


leasing  the  brake  and  increasing  the  torque  until  the  arma- 
ture begins  to  turn  without  shock  or  jar,  and  thus  accelerates 
the  car  in  a  perfectly  timed  progression.  A  return  of  the 
switch  to  "steadv"  instantlv  arrests  the  movement  of  the  rheo- 


short  distance  below  the  landing  floor  he  can  raise  the  car      stat  arm,  checks  the  pilot  motor  by  an  automatic  brake  and 
that,  distance  as  in  a  hy4ra'UUc  elevator.    The  operator  can     stops  the  acceleration  of  car  speed,     A  return  to  "^top"  cuts 
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ofif  the  current,  gradually  but  more  promptly  than  the  re- 
verse movement  is  made. 

In  lowering,  the  rheostat  baish  closes  circuit  on  the  zero 
resistance  clip,  and  at  the  same  time  closes  a  circuit  through 
a  shunt  coil  on  the  brake  magnet,  releasing  the  brake.  The 
nujtor  now  becomes  a  separately  excited  compound  dynamo 
with  the  weight  of  the  car  to  drive  it. 

There  is  no  effort  of  the  motor  exerted  to  aid  the  car  in 
lowering.  The  fricti«jn  for  the  weight  of  the  car  to  over- 
come in  order  to  start  this  dynamo  load  consists  of  that  of 
the  car  gui<les,  overhead  sheaves,  multiplying  sheaves,  the 
crosi-hcad  guide,  the  ball-bearing  inif,  the  thrust  bearing  of 
the  screw,  and  all  the  screw  and  armature  bearings.  The 
fact  that  500  pounds  on  the  hoisting  roj)es  will  overcome 
this  and  start  the  motor  instantly  is  due  to  the  use  of  rolling 
friction  on  all  sheaves,  the  nut,  and  the  screw  thrust  bearing. 

It  is  impossible  to  attain  a  rapid  acceleration  of  speed  on 
the  start  down,  for  at  the  first  positicm  of  the  rheostat  brush 
the  torsional  resiNtance  of  the  armature  will  not  allow  the  full 
carhiaU  to  drive  it  above  5  per  cent,  of  its  normal  si)eed,  and 
from  there  to  the  higiiest  resistance  there  are  120  variations 
of  spee<i  up  to  the  maximum.  Aside  from  this,  the  mechani- 
cal c<mditions  of  starting  a  screw  to  revolve  by  pressure  on 
the  nut  fnmi  a  limited  force  when  the  pitch  is  slight  and  tiie 
mertia  of  the  armature  is  ccjnsiderable  render  a  sudden  start 
impossible  and  insure  an  even  acceleration  of  speed  inde- 
pendent (A  the  dynamo  action. 

When  the  car  is  within  about  six  feet  of  the  lower  landing 
a  roll  on  the  travelling  sheaves  engages  a  lever  that  reduces 
the  resistance  in  a  by-i)atli  in  the  armature  circuit  and 
brings  the  car  to  an  easy  stop  at  the  landing  independent  of 
the  operator.  j 

I'.esides  the  control  from  the  car  there  is  provided  in  the 
basement  a  general  controlling  switchboard  by  means  of 
which  the  control  tan  be  taken  from  the  switch  in  any  car 
and  transferred  to  the  switch  in  this  board.  In  this  way 
geneial  inspection,  cleaning,  testing,  or,  if  needed.  rep!a<  c- 
ment  of  any  part  of  the  regulator  or  machine,  whether  in  the 
ordijiary  course  «)f  affairs  or  in  case  of  accident,  and  the 
hoisting  of  safes,  all  can  be  carried  on  from  below  without 
an  operator  in  the  car;  in  fact,  even  while  in  motion  the 
control  can  be  instantly  taken  from  the  ojierator  and  the  car 
nm  from  the  pilot  board. 

The  care  and  attention  recpiired  by  an  elevator  of  this  type 
a-.  compare<l  with  the  hydraulic  ])lant  are  in  its  favor,  for,  aside 
from  the  ball-bearing  u\\\,  there  are  no  more  parts  t<»  attend 
to  and  renew  than  there  are  in  an  ordinary  electric  elevator. 
The  thread  of  the  nut  is  hardened  by  a  special  process  that 
renders  it  for  a  depth  of  one-fourth  <tf  an  inch  as  hard  as 
steel  can  possibly  be  made.  The  thread  is  afterwards  gronn<l 
true  and  smooth.  Tubes  are  then  inserted  to  circulate  the 
It.dls  from  one  end  to  the  other.  The  b.ills  are  one-half  inch 
in  diameter  and  of  Mandani  make. 

One  of  these  ntits  has  run  for  24  hours  a  day  for  16 
months,  atui  was  only  rem«»vc<l  twice  in  that  time  for  inspec- 
tion. The  operating  ntits  of  the  IV»stal  Telegraph  plant,  al- 
though at  times  imdcr  vicious  duty,  show  no  wear  of  the 
working  thrcavl.  ,'\s  illustrating  the  facility  of  access,  a  car 
ran  be  slung  by  its  ropes  from  hclow.  the  end  screw  bearing, 
the  bufTer  nut.  and  the  working  ntit  all  remove<l.  the  balls 
taken  cmt  and  inspecte<l.  the  tuit  cleaned,  and  the  whole  re- 
stored and  the  car  put  into  operation  again  within  thirty 
miimtes.  The  balls  in  the  nut  can  he  inspected  while  the 
niachine  is  in  operation. 

The  tuultiplving  sheaves  n>n  on  bearings  which  show  no 
wrnr  at  all  and  <lo  not  re«]uire  oiling  or  cleaning  more  than 
once  a  year  Xot  a  drop  of  oil  nms  r.ut  of  them  Tliere  arr 
four  nests  of  sheaves  on  this  elevator  and  any  nest  can  be 
e-xchanged   for  a  spare  nest   within  five  minutes  after  the 


ropes  are  slacked.  A  machine  can  be  absolutely  dis- 
mantled and  practically  ever\-  working  part  laid  on  the 
floor  in  an  hour  and  a  half. 

As  to  the  question  of  safeties,  the  following  elements  may 
be  considered:  First,  the  screw;  this  is  a  bar  01  special  forged 
steel  under  tension  and  torsion  strains,  and  capable  of  sus- 
tainiiig  twenty  times  the  heaviest  load  applied  to  it  Sec- 
ond, the  hoisting  nut;  this  is  of  special  steel  hardened  and 
finished  by  a  special  process.  In  addition  to  this  is  a  safety 
nut.  This  nut  is  normally  out  of  contact  with  the  screw's 
thread;  it  is  secured  to  the  hoisting  nut,  and  should  any  ac- 
cident happen  to  the  latter  which  would  break  its  hold  on  the 
screw's  thread,  tliis  safety  nut,  the  thread  of  which  interlocks 
with  the  screw's  thread  U)  a  greater  depth  than  tlie  thread  of 
the  hoisting  nut,  would  then  take  the  place  of  the  hoisting  nut 
and  fonn  an  anchorage  to  hold  the  travelling  sheaves  with  a 
grip  exceeding  the  strength  of  the  screw.  This  would  put 
the  elevator  out  of  operation,  as  the  friction  between  this  nut 
and  the  screw  is  greater  than  the  friction  caused  by  the  press- 
ure of  the  travelling  sheave  crosshcad  against  it:  this  nut 
would  then  act  simply  as  a  collar  on  the  screw,  and  revv.)lv- 
ing  the  screw  would  transmit  no  motion  to  the  car. 

There  is  another  safety  in  the  nut  system,  however.  As 
before  stated,  the  hoisting  nut  is  only  held  from  revolving 
by  its  friction  against  the  crosshcad:  when  the  nut  gets  to  the 
upper  limit  of  its  travel  the  safety  nut  meets  a  solid  collar 
on  the  screw,  which  ^tops  its  travel,  and  causes  it  and  the 
ball-bearing  nut  to  revolve  with  the  screw,  thus  stopping 
the  travel  of  the  nut  absolutel\-  without  sto])ping  the  motor, 
and  allowing  the  travelling  sheaves  to  be  stopped  simply 
by  the  weight  of  the  car.  This  stop  has  been  made  at  full 
speed  without  any  injury  whatever. 

.Another  important  function  performed  by  the  hoisting  nut 
in  a  very  simple  and  direct  way  is  its  action  as  a  slack  cable 
device.  The  car  descending  at  high  speed  and  driving  the 
nut  along  the  screw,  revolving  the  screw  and  armature 
thereby,  meets  an  obstruction,  the  pressure  against  the  uul 
is  reduced  to  only  that  given  by  the  weight  and  sag  of  the 
ropes  and  the  working  nut  recedes  slightly,  which  allows 
the  spiral  spring  between  the  safety  and  ball  bearing  nuts 
to  extend  and  force  the  safety  nut  against  the  back  of  the 
.screw's  thread.  The  friction  then  between  the  nuts  and  the 
screw  is  greater  than  between  the  safety  nut  and  the  cross- 
hcad. therefore  the  hoisting  nut  at  once  revolves  with  the 
screw,  its  travel  along  the  screw  ceases,  and  it  checks  the 
travel  of  the  travelling  sheaves  before  the  cables  are  really 
slack. 

It  is  moreover  evident  that  if  the  screw  should  become 
free  to  revolve  tmchecked  by  motor  or  brake,  the  weight  of 
the  car  would  not  cause  the  screw  to  revolve  at  a  speed  at 
all  comparable  to  a  free  fall.  In  any  event,  there  remains 
the  rubber  bufTer  at  the  lower  end  of  the  screw  to  cushion 
the  end  of  such  a  run.  The  use  of  the  bufTer.  as  well  as 
the  frictionless  character  of  the  nut.  have  been  most  effec- 
tivelv  illustrated  by  actual  drops  from  heights  up  to  the 
twelfth  story.  This  bufTer  nut  can  stop  a  car  going  at  a 
speed  of  Soo  feet  per  minute  in  24  inches  without  starting  a 
Solt  or  fastening. 

The  rnpo  fastener  used  on  this  elevator  consists  of  a  solid 
body  of  metal,  which  has  a  double  spiral  groove:  the  ropes 
enter  this  groove  by  being  passed  through  a  loop  in  one 
en«l.  wound  twice  in  one  groove,  passed  through  a  loop  in 
the  other  end.  retume<l  in  the  other  groove  in  spiral  con- 
vohuioT!?;  between  the  first  winding  and  out  through  the 
loop  in  the  first  end.  This  engatres  about  3  feet  of  the 
mpp.  instead  of  about  .^  inches,  which  other  rope  fasteners 
hold.  There  is  but  one  wav  that  a  rope  ran  he  put  in  thi« 
f.T^teninJT.  and  it  will  hold  almost  anv  size  rope  equallv  well. 
Tested  in  F.Tirbank^'  testing  scales  it  ^ook  TO.;on  pounds 
to  break  a  ;-R-inrh  iron  wire  rope,  which  gives  this  r'^ne  a 
higher  rating  than  quoted  by  the  makers  in  their  catalogues. 
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Besides  the  lower  limit  switch  already  described  there  is 
an  upper  hniit  switch  for  cutting  off  the  current.  This  is 
a  double-operating  and  self-cleaning  lock  snap  switch,  moved 
by  a  roll  cjn  the  crosshead,  and  cuts  off  the  current  in  hoist- 
ing at  the  upper  limit,  allowing  the  brake  to  come  on  and 
stop  the  car.  On  the  reverse  movement  the  circuit  is  closed 
for  hoisting. 

The  centrifugal  on  the  machine  for  operating  the  brake 
when  running  down  too  fast  has  already  been  mentioned. 
This  is  set  to  operate  at  a  small  excess  above  the 
allowed  speed.  It  does  not  interfere  with  the  operation  of 
the  car  centrifugals,  but  simply  puts  the  brake  on  the  ma- 
chine in  case  of  limited  excess  of  speed,  and  is  ready  for  use 
again  as  soon  as  slowed  down  instead  of  being  tied  up,  as  is 
the  case  when  a  car  safety  works. 

In  regard  to  the  question  of  economy,  the  Sprague-Pratt 
company  make  the  following  claims:  While  buying  current 
from  the  street  system  at  the  rate  of  5  cents  per  horse  power 
hour,  reckoned  on  an  850-watt  rate,  pending  the  operation 
of  the  local  plant,  the  cars  have  been  operated  at  a  cost  not 
exceeding  3-5ths  of  a  cent  per  round  trip  of  26  floors,  which 
is  not  over  40  per  cent,  of  the  cost  of  operating  a  like 
hydraulic  system,  even  with  an  independent  plant.  The 
standard  hydraulic  elevator,  as  now  operated,  is  supplied  at  a 


of  friction,  the  total  average  load  is  about  a  third  of 
the  maximum,  lor  an  example,  take  a  car  of  30  feet 
tioor  space.  This  can  be  loaded  up  to  about  100  pounds 
per  square  foot,  or  3,000  pounds  live  load,  while  the  aver- 
age live  load  will  not  be  over  600  pounds.  In  a  hydraulic 
elevator  it  would  take  about  900  pounds  excess  of  weight 
in  car  over  the  counterbalance  to  insure  proper  running. 
This  means  a  load  of  3,900  pounds  on  the  ropes,  but  this 
is  not  all.  Since  the  speed  of  the  car  with  any  given  opening 
of  the  valve  is  a  function  of  the  difference  in  pressure  in  the 
supply  and  the  cylinder,  and  since  there  must  be  an  excess  of 
pressure  on  the  supply  side  in  order  to  have  the  car  move 
at  all,  then  to  move  this  total  load  of  3,90c  pounds  at  even 
a  low  speed,  there  must  be  a  capacity  to  actually  lift  about 
500  pounds  more  than  this,  or  4,400  pounds;  yet  the  aver- 
age load  on  the  ropes  is  only  1,500  pounds.  In  a  Sprague- 
Pratt  electric  elevator  such  a  car  can  be  operated  with  600 
pounds  excess  of  weight,  making  an  average  load  on  the 
hoisting  ropes  of  1,200  pounds,  and  since  this  elevator  uses 
power  very  nearly  in  proportion  to  the  load  over  friction,  we 
would  have,  as  between  the  two  classes  of  elevators,  a  con- 
stant equivalent  duty  on  the  hydraulic  of  4,400  pounds 
and  on  the  electric  of  1,20c.  Here,  then,  is  a  differ- 
ence of  nearly  four  to  one  in  favor  of  the  electric,  consider- 
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practically  constant  pressure  by  a  compression  tank  auto- 
matically regulated  in  the  basement,  or  a  roof  tank,  which 
may  also  be  a  compression  tank.  Whatever  the 
load  identically  the  same  amount  of  water  at  the  same 
pressure  is  used  for  every  foot  of  travel,  and  consequently 
no  matter  how  light  the  car  may  be  running,  it  always  uses 
the  maximum  power.  Statistics  taken  time  and  again  prove 
that  the  average  live  load  on  a  passenger  car  is  not  over  one- 
fifth  the  maximum  which  it  can  carry.  Including  the 
counterweight,  which  in  a  high-speed  hydraulic  elevator  is, 
fully  four  hundred  pounds  lighter  than  in  an  electric 
elevator   of   equal    capacity    on    account   of   the    difference 


ing  solely  the  question  of  work  actually  done  in  the  cylinder 
and  on  the  screw.  Roughly  speaking,  the  friction  of 
the  electric  machine  is  quite  as  low,  if  not  lower,  than 
that  of  the  hydraulic,  because  one  is  on  ball  bearings  and  the 
other  has  a  tightly  packed  gland  and  piston.  Going  back 
now  to  the  generation  of  power,  the  best  pumps  in  common 
use  require  70  to  85  pounds  of  water  per  horse  power  de- 
livered to  the  water  column,  whereas  electric  power  can  be 
delivered  to  the  mains  of  the  motor  for  an  expenditure  of 
about  35  pounds  of  water. 

Tlie  switchboard  of  the  plant  is  located  in  the  centre  of  the 
dynamo  room,  and  is  one  of  the  most  interesting  features  of 
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the  in^tallation.  It  is  the  design  of  Mr.  Paul  Lcniaire,  the 
electrica'  contractor  of  the  building,  who  has  been  ably  assist- 
ed in  th<:  work  by  his  superintendent  of  construction,  Mr. 
H.  Xeilsen.  Ihe  board  is  enclosed  in  the  rear  by  a  solid 
brick  wall,  access  to  the  interior  being  had  tlirougii  a  door 
at  the  right  end.  There  is  abundant  space  inside  for  inspec- 
tion and  rejiairs.  The  front  of  the  board  is  of  inarbleized 
slate.  Where  bolts  pass  through  the  h<jles  have  been  reamed 
out  and  fitted  with  a  busiiing  <jf  plaster  and  then  covered  with 
asbesttjs  paint,  thus  insuring  very  high  insulation. 

The  accompanying  illustration  gives  a  view  of  the 
board,  'llie  front  face  consists  of  live  separate  panels, 
each  devoted  Uj  a  special  portion  of  the  plant.  The  panel  to 
the  right  contains  the  switches  which  control  the  ir'ostal 
dynamotor  i>Iant,  each  machine  having  its  own  switch.  The 
four  lower  switches  on  this  panel  are  double  pole  and  so  con- 
nectefl  to  four  of  the  machines  used  for  a  reser\'e  that  in  case 
of  need  they  can  be  thrown  in  either  as  jxisitive  or  negative. 
The  next  panel  is  devoted  to  one  u{  the  lighting  machines, 
one-half  of  it  being  left  vacant  for  the  additional  machines 
which  will  be  installed  later.  It  contains  an  ammeter,  rheo- 
stat, magnetic  circuit-breaker  and  main  and  circuit  switches. 
The  centre  panel  contains  the  main  indicating  instruments,  a 
stantlard  cl<  ck  for  supplying  the  time  for  the  bnilding, 
steam  and  vacuum  gauges  and  an  Kdson  recording  press- 


and  indicate  whether  the  circuit  is  closed  and  also  give  a 
comparison  of  the  candle  power  of  the  lamps  on  each  circuit, 
with  those  connected  to  the  bus  bars,  in  order  to  provide 
lor  the  Edison  service  three  bus  bars  are  used,  two  being 
ordinarily  connected  to  fonn  one  side  of  the  circuiL  A  sep- 
arate bus  bar  is  provided  for  the  main  indicating  instru- 
ments. I'or  public  lighting  two  separate  circuits,  called  die 
east  and  west  circuits,  are  run  from  one  switch  at  the  dis- 
tributing bcjard  on  each  floor  to  either  end  of  the  building. 

Provision  has  been  made  for  running  the  elevators  from 
the  lighting  circuit,  at  half  speed,  if  so  desired  at  night  when 
but  few  lights  are  needed  and  but  a  single  elevator  running. 
-As  the  potential  of  the  elevator  circuits  is  240,  and  of  the  light- 
ing 125,  care  must  be  taken  to  avoid  connecting  the  two. 
The  power  bus  bars  are  connected  to  the  lighting  circuit  by 
special  switches,  and  a  pilot  lamp  indicates  whether  the 
switch  should  be  thrown  or  not.  Additional  safety  is  se- 
cured by  a  mechanical  device,  between  the  high  and  low 
tension  switches,  so  that  if  one  is  closed  with  the  other  in 
circuit,  the  latter  is  automatically  opened. 

The  wires,  both  for  the  lighting  and  telegraph  plants,  is 

of  the  .Safety  Insulated  Wire  Company's  make.     Over  100 

miles  of  safety  cable  is  used  in  which  arc  from  four  to  fifty 

wires.     For  the  circuits  150,000  feet  of  Xos.  12  and  14  was 

required;     150.000  feet  of  the  Xew  York  Insulated  Wire 


\\X 


WWW 


ORNKkAI.    Vli:W    or   THH   5NMrCHB()AKI). 


uie  gauge.  The  next  panel  contains  the  controlling  devices 
l«>r  the  remaining  two  lighting  gnu-rators,  and  the  last  to 
the  front  left  controls  the  two  |><>wer  generators. 

The  left  end  of  the  board  makes  an  angle  of  about  120 
degrees  with  the  face,  and  constittitcs  an  auxiliary  board  for 
thi  luliroii  scr\icc.  The  plant  has  been  nnniing  for  s«»mc 
time  on  the  street  service.  The  hoard  is  thus  arranged  so 
that  any  of  the  panels  can  be  switched  on  to  the  Kdison 
service  in  case  of  an  accident  \o  the  boilers.  The  electrical 
instruments  on  the  board  arc  all  of  WVstinphouse  manufact- 
ure except  the  voltmeters  and  ainnirtor»  uhich  arc  of  the 
Weston  type. 

The  bttilding  is  lighted  on  the  two  wire  system,  two  sets 
of  separate  mains  running  from  the  bus  bars  to  the  dis- 
tributing centres  on  each  floor.  .\  row  of  pilot  lamps  at  the 
top  of  the  board  are  connected  to  each  centre  of  distrihufi.*n 


(.'••mpany's  \  ulca  ducts,  and  7,000  feet  of  Interior  Conduit 
and  Insulation  Company's  bra.ss  covered  tubing.  The  flx- 
tures  and  electroliers  are  from  the  Central  CJas  and  Electric 
I'ixture  Company.  Edison  lamps  will  be  used  throughout, 
except  where  arc  lamps  are  em]>loyed. 

In  the  basement,  over  the  sub-basement,  is  located  the 
«listributing  board  of  the  Postal  company's  plant,  providing 
connections  between  the  subway  cables  and  tlie  wires  to  the 
switchboard  in  the  operating  room.  This  board  is  made  of 
non  an<l  slate  and  is  entirely  fireproof.  .*six  cables  c<ime  in 
from  the  .subways,  three  carr>'  78,  two  63.  and  one  104  con- 
ductors. 

The  entire  eleventh  floor  has  been  given  up  to  the  operat- 
ing room  of  the  Postal  company,  and  no  expense  has  been 
spared  to  make  this  the  most  complete  installation  of  its 
Vin.l  ill  flu-  worlJ      It  is  equipped  witli   tin-  most  modem 
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apparatus  and  embodies  a  number  of  new  ideas,  which  will  in  the  general  view.  The  switchboard,  a  view  of  which  is 
facilitate  tlie  handling  of  the  company's  large  and  constantly  shown,  is  situated  in  that  portion  of  the  room.  Another 
increasing   business.     The    illustrations    hardly   give   a   fair      illustration  presents  a  view  of  the  main  switchboard,  while 


CITY   SWITCHBOARD   IN   OPERATING   ROOfl. 


VIEW    IN  THE   OPERATING   ROOM. 


idea  of  the  size  of  the  room,  which  extends  the  entire  length  another  gives  a  view  of  the  manager's  desk,  taken  from 
of  the  building  and  across  each  end.  Windows  on  three  the  same  point,  but  looking  in  the  opposite  direction — to 
sides  furnish  an  abundance  of  light  and  air.     One  of  the      the  south. 
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GENERAL   VIEW   OF  THE  OPERATING    ROOH. 


accompanying    illustrations    gives    a    general    view    of   the  There  are  308  sittings  for  operators  in  the  room.     It  will 

operating  room   from   the   southeast  corner,  while  another      be  noticed  that  each  table  is  arranged  for  four  operators,  <avo 
shows  from  the  gallery  the  northeast  corner,  which  is  hidden      tables  with  accommodations  for  eight  being  placed  end  to 
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end.  The  tables  and  desks  are  of  highly  finished  cherry. 
At  variance  with  the  common  custom,  the  tables  are  not 
divided  by  glass  partition^,  this  not  being  considered  necessary 
with  the  u>e  of  "  sounders."  These  s<junders  consist  merely 
of  a  revolvable  box,  mounted  on  a  standard,  shaped  like  the 
<|uarter   of   a  cylinder,   with    one   of  the  plane    sides   left 


for  a  t>pewriter,  a  section  being  cut  out  for  this  purpose. 
This  saves  the  space  occupied  by  the  ordinary  typewriter 
Uible.     Each    table    is    provided     with    an     electric    light 
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ARC  LAHP  IN  OPERATING  ROOM. 


open.     The  sounder  is  place<l  in  this  and  the  operator  tutns      stamlard  with  porcelain  shade,  upon   which  are  iiung  wire 
the  box  until  the  sound  waves  are  thrown  ilirectly  in  his  ear.      baskets  for  the  reception  of  messages  an<l  cards    showing 

the  line  connected  to  the  instruments  on  the  desk.     Each 
desk  is  also  providetl  with  a  Hayes  fireproof  fuse  box. 
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EAST    END    OF     OPERATINO     ROOM     I  ROT     GALLERY. 


A  brass  rack  on  one  end  of  the  sounder  is  provided  for  the  The    main    switchboard    is    a    magnificent    specimen    of 

messages.  work.     It   was   made   by   the   Western    Electric    Company. 

Another  excellent  idea  is  tlie  provision  made  in  each  table     The   board   is   fireproof   in    construction,    being    made   of 
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marbleized  slate  and  the  wires  insulated  with  fireproof  ma-      double-decked    tables    for    the    repeaters,    as    shown,    arc 
terial,  so  that  danger  of  damage  by  fire  is  practically  ob-      placed  in  front  of  the  board.    The  distributing  gallery  is 


WHAT    ATTRACTS     THE     ATTENTION    OF    ELECTRICIANS    ON    BROADWAY. 

viated.    The  board  contains  eight  sections,  with  space  for      above  the  switchboard.     All  messages  are  sent  here  to  be 
two  more,  giving  a  present  capacity  of  400  wires.     The  loop      assorted   for  distribution.     A   pneumatic  tube   system   has 
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switch,  which,  though  a  part  of  the  system,  is  independent     been  installed  to  replace  messengers  in  collecting  and  dis- 
of  the  main  wire  switches,  has  a  capacity  of  372  legs.     The      tributing  messages  to  different  parts  of  the  room.    Thir- 
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leen  tut>es  diverge  from  the  gallery  and  are  so  distributed  as 
to  divide  the  floor  area  into  equal  parts.  There  are  also 
four  tubes  running  to  the  city  department  on  the  first  floor. 
An  electrical  device,  the  invention  of  the  company's  elec- 
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THE    ELECTRICAL    WORLD    OFFICES— ENTRANCE    TO    THE 
BUSINESS   DEPARTMENT. 

trician,  Mr.  !•".  \\.  Jones,  has  been  attached  to  tlie  system, 
which  renders  it  practicable  for  this  service.  It  is  shown 
in  detail  above,  and  can  be  readily  understood  from  the 
drawing.     As  the  earner  emerges  from  the  tube  and  drops 


The  telegraph  instruments  were  furnished  by  the  Western 
Electric  Company  and  J.  H.  Bunnell  &  Co.,  and  are  of  the 
most  improved  type. 

The  operating  room  ib  hghted  by  lO  Lemaire  arc  lamps, 
burning  on  the  low  tension  incandescent  Hghting 
circuiL  They  are  placed  two  in  series,  and  re- 
tjuire  only  5  amperes  at  50  volts  each.  The  ac- 
companying cut,  page  536,  shows  the  style 
of  lamp  and  the  simple  sliding  device  employed 
lo  vary  the  height  of  the  lamp.  Eighteen  of 
these  lamps  will  also  be  used  on  the  first,  or 
ground,  floor  of  the  building. 

It  is  thus  evident  that  the  Postal  Telegraph- 
Cable  Company  and  the  Commercial  Cable  Com- 
pany liave  found  a  home  suited  in  ever)-  way  to 
iheir  needs,  with  facilities  for  handling  the  con- 
linualiy  increasing  volume  of  their  business. 
1  he  provisions  made  for  the  comfort  of  tlie  other 
tenants  are  equally  complete. 

THE   ELECTRICAL   WORLD  OFFICES. 

Adjoining  the  magnificent  edifice  in  which  this 

j<  lurnal  has  just  taken  up  its  abode  is  the  building 

known  as  No.  9  Murray  street,  one  of  the  few  old 

and    modest    structures    now    remaining   in    the 

vicinity.     At  Xo.  9  Murray  street  was  located  the 

lirst  office  of  The  Electrical  World — in  a  small 

room    near    the    roof.     Modest    as    were    tliese 

quarters,  their  rental  marked  a  step  in  advance, 

as   previously    the    sole    address    of   the    young 

journal    had    been    P.    O.    Box.    Z^ZZ^^    ^^'^    ^ 

gratituously  furnished  desk  at  the  printer's  answered  both  for 

a  business  ofitice  and  an  editorial  sanctum.     As  years  passed 

by  more  rooms  and  nearer  the  ground  were  taken,  until 

finally   growing  business   required    larger   facilities,   which 
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into  the  basket,  it  makes  a  contact,  closing  a  circuit  which  were  found  in  the  Potter  Building,  though  at  a  rental  thrice 

energizes   the   electromagnet   attached    to   the   tube   at   the  that  paid   in   Murray  street.     The  next  move  was   to  still 

starting  point.     The  armature  of  this  magnet  releases  the  lid,  more  commodious  quarters  in   the  "Times"   Building,  in 

which  drops  and  closes  the  valve  in  the  air  supply  pii>c.  which  The   Electrical  WoHd  was  the  first  tenant  to  take 
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rooms,  as  it  has  been  one  of  the  first  to  move  into  the  Postal 
Telegraph  Building. 

It  is  a  little  remarkable  that  notwithstanding  the  rapid 
development  of  the  paper,  it  should  have  changed  its  ad- 
dress   only    twice    in   two    decades — for  this  is  its  third  re- 


DtPARMMLNL,. 


ments,   while  adjoining  the  reception  room  is  the  private 
office  of  the  publisker.     The  Broadway  side  of  this  room  is 
formed  by  three  of  the  seven  windows  of  the  great  hemistyle 
which  furnishes  such  a  noble  setting  for  the  main  entrance 
to  the  building.     From  this  office — as  well  as  from  the  busi- 
ness office  on  the  right  and   the  editorial 
rooms  on  the  left — a  fine  view  of  Broadway 
is  obtained,  extending  across  the  City  Hall 
__.5^_         Park   and    taking   in    the   great   newspaper 
buildings  on  the  other  side,  including  the 
two  former  abiding  places  of  The  Electrical 
World. 

To  the  right  of  the  reception  room  is  the 
main  business  office,  a  room  24  by  40  feet, 
in  which  is  employed  the  force  necessary  to 
attend  to  the  vast  and  growing  details  of 
The  Electrical  World,  its  publishing  and 
bookselling  departments  and  the  correc- 
tion and  preparation  of  that  now  almost  ab- 
solutely necessary  annual,  "  Johnston's  Elec- 
trical and  Street  Railway  Directory."  To 
the  left  of  the  reception  room  is  a  space  of 
the  same  dimensions  as  the  business  office. 
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A     CORNER     IN    THE    SHIPPING    DE- 
PARTMENT. 

moval — and  that  the  different  build- 
ings it  has  occupied  are  all  in  sight 
and  within  gunshot  of  each  other.  Its 
old  postoffice  box,  3,332,  it  continued 
to  occupy  until  the  postoffice  at  the 
'.  cginning  of  this  year  abolished  all 
boxes  bearing  a  number  over  3,000, 
and  it  was  assigned  a  new  one,  769. 
The  paper  used  by  The  Electrical 
World,  moreover,  has  been  supplied 
by  the  same  mill  for  almost  the  entire 
twenty  years,  and  much  of  the  work 
on  it  not  done  in  its  own  office  has 
been  in  charge  of  those  who  have  at- 
tended to  it  about  the  same  length  of 
time. 

The  location  chosen  by  The  Elec- 
trical World  in  the  new  building  at 
253  Broadway  comprises  the  entire 
front  of  the  third  floor  and  extending 
40  feet  on  Murray  street.  Whether 
one  walks  up  the  two  easy  flights  or 
ascends  by  one  of  the  Sprague-Pratt 
elevators,  on  reaching  the  third  floor 
and  turning  to  his  left  he  will  find 
the  offices  of  The  Electrical  World 
directly  in  front  of  him. 

From  the  hall  one  immediately  en- 
ters the  reception  room,  where  every- 
thing will  be  found  arranged  for 
the  convenience  of  the  visitor.  An 
at::endant  will  take  his  card,  or  an- 
nounce his  name,  if  he  desires  to  see 
any  one  connected  with  the  business 

or  the  editorial  department,  or  place  at  his  disposal 
files  of  the  various  electrical  papers,  or  permit  him  to 
examine  electrical  books  from  the  cases  containing  a  copy 
of  every  electrical  book  in  print.  On  either  side  of  the  re- 
ception room  arches  open,  on  the  right  to  the  main  busi- 
ness office  and  on  the  left  to  the  editorial  and  other  depart- 


IN    THE      EDITORIAL    ROOHS. 


but  divided  into  editqrial  rooms,  a  mailing  room,  a 
circular  room,  and  extensive  alcoves  for  books,  papers,  cuts, 
circulars,  etc. 

The  main  editorial  office  faces  on  Broadway,  and  is  a  se- 
cluded nook,  very  advantageously  situated  and  well  sup- 
plied with  the  necessary  equipment,  including  a  reference 


540 


tmf:    klkctricai.    world. 


Vol.  XXI I  r.   No.  lo. 


library  and  a  file  oi  cver>'  electrical  pcnoaicai  in  the  world 
— always  at  the  disposal  of  those  making  special  researches. 
Near  by  is  the  office  of  the  proofreader  and  advertising 
editor,  also  fronting  on  liroadway  and  taking  in  the  two 
northern  windows  of  the  hemistyle,  the  corresponding  win 
dows  on  the  southern  side  opening  into  the  business  office. 
Jn  the  mailing  room  are  the  letter  files,  in  which  are  kept, 
so  arranged  as  to  be  easy  of  access  when  wanted,  the  ex- 
tensive correspondence  of  'fhe  Electrical  World  and  its 
difTerent  departments.  Outside  of  this  is  a  large  room  where 
.several  empl<<yces  are  constantly  engaged  in  addressing 
circulars  regarding  The  Electrical  World  or  inquiries  for 
•  lata  for  use  in  the  directory.  Adjoining  are  alcoves  con- 
taining, ann;ng  other  things,  thousands  of  cuts,  circulars, 
etc.,  and  a  large  stock  of  electrical  books,  probably  thi 
largest  carried  on  this  continent. 

BIRTH    AND   GROWTH   OF   THE    POSTAL   COMPANY. 

The  history  of  the  Postal  Telegraph -Cable  Company,  from 
il.s  birth  ill    iXKi.  has  ben   somewhat  varied,  but  witli   re 


vantage  over  all  rivals,  a  company  was  incorporated  on  June 
21.  1 88 1,  under  the  laws  of  the  State  of  New  York.  It  was 
called  the  Postal  Telegraph  Company,  and  the  capital  stock 
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fJcncral  MnnnK^r  Commercial  Assistant  General  Manager 

Cable  Co.  PuMtal    T.l.graph-Cabl.-   Co. 

markablc  singleness  of  purpose  the  leading  spirits  of  the 
organization  have  pursued  a  far-sighted,  conser\ative,  busi- 
ness-like policy  which  has  finally  resulted  in  the  substantial 
KiucesH  which  the  company  now  enjoys.  Only  those  who 
have  actively  participated  in  the  organization  and  develop- 
ment of  a  telegraph  c<«mpany  can  ap|>reciate  the  difficulty  of 
the  task,  and  only  those  thoroughly  familiar  with  the  his 
tory  of  the  electric  transmission  of  intelligence,  realize  tin 
number  of  disasters  that  have  overtaken  such  attempts. 
In  the  belief  that  the  use  of  a  comp««und  wire  and  a  mul 
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As9l«tant    Enertrtclan 


tiplex  system  of  telegraphy  would  render  it  pos.sible  to 
transmit  a  large  amount  of  business  at  much  lower  rates 
than  those  in  vogue  at  the  time,  and  thus  confer  material  ad- 
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General  Superintendents  Eastern  and  Western  Divisions. 

was  $21,000,000.  The  system  adopted  was  based  on  tlie 
Lcggo  automatic  and  the  Gray  harmonic  telegraph.  The 
conductor  was  made  upon  plans  devised  chiefly  by 
Chester  Snow,  at  Ansonia,  Conn.,  and  consisted  of  a  steel 
wire  heavily  coated  with  a  deposit  of  pure  copper,  giving 
great  strength  and  conductivity.  A  two-wire  line  was  ver) 
thoroughly  constructed  between  New  York  and  Chicago  and 
thence  to  St.  Louis,  extending  also  to  Washington  and  sev- 
eral other  important  centres.  With  a  capitalization  entirely 
out  of  proportion  to  the  cost  of  construction,  which  had 
amounted  to  about  $3,000,000,  the  company  could  hardly 
anticipate  innnediate  svccess,  and  for  some  years  struggled 
in  an  cfTort  for  existence. 

Meanwhile  the  Commercial  Cable  Company  had  been  or- 
irnni/'ed.      It  was  thought  that  another  .Vtlantic  cable  might 


Superintendent  and  Awlstant  Superintendent  of  New  York  District 


I'c  made  a  profitable  investment,  and  Mr.  J.  W.  Mackay,  Mr. 
lobn  W.  C.arrett  and  .Mr.  James  Gordon' Bennett  proposed 
lo  assume  equal  interests  in  the  new  enterprise.  A  cable 
was  con.structe<l.  and  «mi  Dec.  24.  1884.  was  placed  in  opera- 
tion. Mr.  (Jarrett.  however,  withdrew  before  the  completion 
•f  the  cables,  his  interest  being  acquired  by  Mr.  Mackay, 
and  Mr.  Bennett  also  relinquished  the  major  portion  of  his 
share,  which  passed  into  Mr.  Mackay "s  hands.  A  uniform 
rate  of  forty  cents  was  establishe<l  at  the  start,  the  rate  of  the 
rival  companies  being  fifty  cents.  The  result  was  one  of  the 
most  bitter  warfares  in  the  histor>'  of  telegraphy  which  lasted 
for  a  period  of  two  years  and  tAvo  months,  at'  a  loss,  it  has 
been  estimated,  of  over  $5,000,000.  The  competitive  com- 
panies reduced  their  rates  to  twelve  cents  per  word,  in  an  ef- 
fort to  force  the  Commercial  comp.nnv  mit  of  \W  field.     The 
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Commercial  lowered  its  rate  to  twenty-five  cents  but  would  blant  danipinjj  shunts,  that  this  method  of  construction  not 

go  no  lower.     Its  patrons,  realizing  that  if  the  new  com-  only  removed  the  dnnculty  \vhich  had  been  pointed  out  by 

pany  was  driven  out,  the  old  rates,  at  least,  and  probably  ^If,  Latimer  Clark  in  connection  with  ballistic  galvanom- 

still  higher  ones,  would  be  established,  continued  their  sup-  eters,  but  it  enabled  the  same  shunt  box  to  be  used  with  any 

port,  with  the  result  that  the  rival  companies  eventually  raised  number  of  different  galvanometers  of  any  resistance  and  of 

their  rate  to  twenty-five  cents,  which  has  been  the  uniform  any   type,   and   with  an  accuracy   in   the   measurement  far 

rate  since  that  time.  greater  than  could  be  obtained  with  the  ordinar)-  form  of 

In  1883,  Mr.  Mackay,  in  undertaking  to  financially  assist  simnt  box  which  had  been  specially  constructed  for  the  par- 

a  friend,  became  largely  interested  in  the  Postal  Telegraph  ticular  galvanometer. 

Company.     In  order  to  place  the  property  upon  a  better  As  this  method  of  making  shunt  boxes  has  not  yet  been 

basis  a  new  company  was  subsequently  organized  with  an  published,  and  as  it  possesses  important  advantages  of  which 

authorized  capital  of  $10,500,000  in  stock  and  $10,000,000  \ve  were  not  aware  when  we  alluded  to  it  at  the  Physical 

in    bonds,    called    the    Postal    Telegraph-Cable    Company,  Society,  we  have  thought  that  a   short  description  of  the 

The  company,  however,  continued  on  a  non-paying  basis,  method  may  interest  the  members  of  the  Institution  of  Elec- 

and  in  the  summer  of  1884,  the  Baltimore  and  Ohio  Tele-  trical  Engineers. 

graph  Company  and  the  Bankers  and  Merchants'  Telegraph  To  appreciate  its  advantages  let  us  first  consider  tlie  corn- 
Company  determined  to  join  interests  with  the  Postal  com-  nion,  well-known  method  of  constructing  shunts,  and  che 
pany.     Almost  immediately  after,  however,  the  Bankers  and  defects  it  possesses'. 

Merchants'  company  went  to  pieces  and  the  Baltimore  and  i.  The  resistances  of  the   i-ioth,   i-iooth,  and   i-i,oooth 

Ohio  company  soon  withdrew.     The  Postal  company  then  shunt  must  have  exactly  i-Qth,  i-99th,  and  i -999th  of  the 

sought  the  advice  of  Mr.  A.  B.  Chandler,  who  had  a  wide  resistance  of  the  galvanometer;  therefore,  if  the  resistance 

experience  m  the  telegraph  field.        Mr.   Chandler  recom-  of  the  galvanometer  be  i,coo  ohms,  for  example,  the  shunts 

mended  a  reorganization  of  the  company  upon  a  new  and  "mst  have  11 11,  iiii,  and   11 11   ohms  resistance;  hence 

diminished  capitaHzation,  and  the  extinction  of  the  mortgage  we  must  construct  the   i-i,oooth   shunt  accurately  to  the 

bonds.     His  plan  was  accepted  and  he  consented  to  act  as  re-  one-thousandth  of  an  ohm  if  we  wish  it  to  be  correct  to 

ceiver  of  the  company.     The  work  of  reorganization  contin-  even  i-ioth  per  cent. 

ued  as  rapidly  as  possible,  but  occupied  a  full  year,  at  the  2.  But  the  galvanometer  is  wound  with  copper  wire;  we 

end  of  which  the  presidency  of  the  new  company  was  offered  are  therefore  at  once  met  with  the  difficulty  as  to  what  wire 

to  Mr.  Chandler  and  accepted.     During  the  past  nine  years  we  ought  to  employ  in  winding  the  shunts.     If  we  use  Ger- 

the  interests  of  the  company  have  been  zealously  guarded  by  nian  silver,  platinoid,  manganin,  or  any  substance  of  low 

Mr.  Chandler,  and  his  honorable  and  conservative  adminis-  temperature  coefficient  for  the  wires  of  the  shunt  coils,  their 

tration  of  its  affairs,  together  with  the  sound  views,  right  resistances  may  be  quite  constant,  but  a  rise  of  10  degrees 

purposes  and  ample  resources  of  Mr.  Mackay,  and  the  aid  of  C.  in  the  temperature  of  both  the  shunts  and  of  the  galva- 

the  very  efficient  officers  who  were  brought  into  the  ser-  nometer  will  make  an  error  of  4  per  cent,  in  the  resistance 

vice,  has  finally  brought  the  organization  to  its  present  pros-  of  the  former  relatively  to  that  of  the  latter, 

perous  condition.     Unlike  its  predecessors  the  company  has  If,  on  the  other  hand,  we  wind  the  shunts  with  copper 

not  sought  to  engage  in  a  bitter  warfare  with  its  great  rival,  wire,  then  since  the  shunts  are  not  inside  the  galvanometer 

the  Western  Union  Telegraph  Companv.     On  the  contrary,  case,   it   is   very   difficult   to   ensure,   from   the  readings  of 

the  relations  of  the  two  companies  have  been  friendly  and  thermometers,  that  there  is  not  a  dift'erence  of  some  two  or 

the  only  rivalry  has  been  that  of  a  fair,  although  sharp  and  three  degrees  between  the  mean  temperature?  of  the  shunt 

very  active,  business  competition.     The  results  of  these  meth-  box  and  of  the  galvanometer,  so  that  the  resistances  of  the 

ods  have  been  crowned  with  success  and  the  magnificent  shunts  may  easily  be  i  per  cent,  wrong  relatively  to  that  of 

home  which  the  Postal  Telegraph  Company  has  just  found  the  galvanometer, 

is  a  sure  indication  of  its  prosperitv.  In  fact,  except  in  the  rare  case  when  the  galvanometer,  as 

'- well  as  the  shunts,  ire  wound  with  German  silver,  manganin, 

A   Universal   Shunt  Box  for  Galvanometers.*  or  other  wire  of  low  temperature   coefficient,  it  is  useless 

BY  w.   E.   AVRTON  AND   T.    MATHER.  Spending  time  making  accurate  adjustments  of  the  resist- 

Several  years  ago  Mr.  Latimer  Clark  drew  attention  to  the  ances  of  the  shunt  coils  as  ordinarily  constructed, 

fact  that  when  shunts  were  used  with  a  ballistic  galvanometer  3.  Even  if  the  resistances  of  the  shunts  be  exactly  i-9th, 

in  the  comparison  of  the  capacities  of  condensers,  the  results  i-ggth,  and  i-999th  of  the  gah  r.nometer.  they  act  as  if  they 

were   inaccurate   if  the   multiplying   powers   of  the   shunts  did  no't  allow  i-ioth,  i-iooth,  and  i-i,ocoth,  respectively,  of 

were  assumed  to  be  the  same  as  those  employed  with  steady  the  charge  in  a  condenser  to  pa<5s  through  the  galvanometer 

currents;    shortly    afterward    the    matter    was    investigated  when  used  ballistically. 

mathematically  by  the  late  IMr.  Hockin,  and  he  showed  that  4.  Lastlv.  for  each  galvanometer  there  is  needed  a  sepa- 

the  inaccuracy  was  caused  by  the  change  which  the  applica-  rate  set  of  shunts. 

tion  of  the  shunt  produced  in  the  damping  of  the  swing  of  All  these  defects  arise  from  the  fact  that  the  method 
the  ballistic  galvanometer.  Hence  the  instantaneous  deflec-  hitherto  adopted  of  varying  the  current  through  a  galva- 
tion  of  a  galvanometer  when  shunted  showed  an  extra  nometer  while  the  current  in  the  main  circuit  remained  the 
diminution,  as  if  its  resistance  had  been  increased  by  an  same,  has  consisted  in  varxing  the  resistance  of  the  shunt 
amount  which  depended  on  the  details  of  the  construction  to  the  galvanometer.  If.  however,  we  leave  the  si  unt  to 
of  the  particular  galvanometer,  and  on  the  adjustment  of  the  the  galvanometer  untouched,  and,  instead,  varv  the  current 
controlling  magnet.  throuc-h  the  galvanometer  by  varvinsf  the  point  of  attach- 
In  1892,  when  giving  a  preliminary  account  of  our  "work-  ment  of  the  main  leads,  we  remove  all  these  difficulties  at  once., 
shop  ballistic  galvanometers"  at  the  Physical  Society,  we  A  shunt  box  constructed  in  this  latter  way  is  seen  in  Fig  t. 
incidentally  mentioned  a  method  that  we  had  devised  of  jhe  terminals  A  and  B  of  the  shunt  box  are  permanently 
constructing  shunts  which  entirely  overcame  this  difficulty,  connected  respectively  with  the  te'-minals  of  the  galvan- 
At  that  time  we  had  only  perceived  that  our  method  of  con-  ometer  G.  while  the  terminals  5  and  C  of  the  box  are  con- 
structing constant  damping  shunts  was  of  value  in  connec-  nected  with  the  two  main  wires  which  lead  the  current  up 
tion  with  ballistic  galvanometers:  but  subsequently  it  oc-  ^o  and  away  from,  the  galvanometer  and  shunt.  Theends 
rurred  to  us,  when  .specifvine  the  resistance  of  such  con-  ^f  ^  coil  of  any  resistance  -  ohms  are  permanently  con- 
'Paperread  before  the  English  InstitutTon  of  Electrical  Engineers  nected  aS  shown,  and  at  points  in  this    COil    corresponding 
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ith  1-  -^   ^- —  ohms  permanent  connections  are  made 

lo'  lOO'    i.ooo 
with  the  various  blocks  of  the  shunt  box  as  illustrated. 

'I"hen,  whatever  be    the    resistance  of   this  coil,  r,  com- 
pared with  the  resistance  of   the  grahanometer  g  (either  or 


Hence  the  galvanometer  may  be  wound  with  copper  or 
with  any  other  wire;  a  single  set  of  shunts  may  be  made  of 
manganin  wire,  and  be  accurately  subdivided  into  exact 
numbers  oi  g\\vc\s,  fractions  of  an  ohm  being  unnecessary 
with  our  system  ;  the  galvanometer  may  have  any  resist- 
ance and  be  at  any  temperature,  provided  it  is  constant 
while  a  set  of  tests  is'being  made,  then  the  subdivision  of 
a  steady  current  or  the  subdivision  of  an  instantaneous  rush 

.II 
of  electriciiy    into  parts    having    the  ratios  of  i,  — .     — , 

-,  is  effected  \\'\i\\  great  accuracy. 


1,000 


The  arrangement  of  shunt  box  illustrated  in  Fig.  i  may 
be  regarded  as  possessing  one  defect — viz.,  that  the  whole 
current  flowing  in  the  mains  cannot  be  sent  round  the  gal- 
vanometer without  disconnecting  the  main  wire  from  the 
terminal  C  and  connecting  it  instead  with  the  terminal  A. 
To  save  the  trouble  of  having  to  do  this,  and  to  enable 
every  combination  to  be  made  by  simply  shifting  the  plugs, 
we  sonutimcs  construct  the  blocks  of  the  shunt  box  as  seen 


both  of  which  may  therefore  be  unknown),  it  is  easy  to 
show  that  if  G  amperes  l)e  the  current  fl(iwing  round  the 
galvanometer  when  a  plug  is  placed  in  the  hole  marked  d, 

amperes  respfctively  when  the 


it  will  be 


G      G 


and 
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a   re- 
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plug  is  put  instead  into  the  holes  marked  c,  b  and 
spectively.  provided  that  the  current  in  the  main  circuit  re- 
mains constant— the  condition  which  is,  of  course,  assumed 
to  be  true  in  the  »)rdinary  use  of  shunts.  Or,  if  a  definite 
quantity  of  electricity  flow  into  or  out  of  a  condenser  in  the 
main  circuit,  and  Q  coulombs  be  the  quantity  of  electricity 
that  flows  round  the  galvanometer  when  the  plug  is  in  the 


FIG.  2. 
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hole  marked  d,  — , 
10 
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coulombs  will  be  (juan- 


in  Fig.  2.  When  one  plug  is  placed  and  left  in  the  hole 
marked  //,  and  a  second  plug  is  placed  in  one  or  other  of 
the  holes  marked  d,  c,  b  or  a,  we  obtain  exactly  the  results 
already  described  in  connection  with  the  box  seen  in  Fig.  i. 
Placing,  however,  one  plug  only  in  the  hole  marked/*,  the 


r^^  g 


A,  say  G 


when  plug  is  in  hole  c,  the  galvanometer  current  equals 

r 
■    10 


10       \io  °/ 


-.  A,  or  — 

10 


when    plug    is    in  hole  b,  the  galvanometer  current  equals 


100  1,000 

titics  that  flow  round  the  galvanometer  when  the  plug 
19  put  into  the  holes  c,  b  and  a  respectively,  and  the  deflec- 
tions will  correspond  with  these  quantities. 

For  let  the  constant  current  in  the  main  circuit  be  called  entire  "current  flowing' in  the  mains  cirfulates  round  the 
A  :  then,  when  plug  is  in  ho''-  </.  the  g.ilvanonictcr  riirronf  galvanometer.  If  a  plug  be  placed  in  the  hole/",  and  an- 
cqdals  other  in  the  holey,  the  galvanometer  is  short  circuited — a  re- 

sult obtained  by  placing  the  two  plugs  in  the  holes  marked 
d  and  e  in  Fig.  i.  The  ariangoment  shown  in  Fig.  2  has 
the  further  advantage  that  it  is  j^ossiblc,  by  putting  a  single 
plug  into  the  hole  marked  /,  to  disconnect  one  terminal  of 
the  galvanometer  from  the  circuit  without  breaking  the  cir- 
cuit. This  method  of  connecting  is  convenient  to  employ 
when  taking  the  zero  with  a  very  sensitive  galvanometer, 
for  in  that  ca.se  it  may  happen  that,  although  the  galvanom- 
eter is  apparently  short  circuited,  through  a  ven»-  low  re- 
sistance, enough  of  the  main  current,  although  but  an  ex- 
tremely small  fraction,  passes  round  the  galvanometer  to 
pmduce  a  small  deflection. 

When,  however,  r  is  more  than  about  ten  times  as  great 
as  p.  the  simpler  form  of  shunt  box  illustrated  in  Fig.  i  is 
sufficient  for  ordinarv  purposes  :  for.  although  by  merely 
shifting  the  plug  with    this  type  of  box,  it  is  impossible  to 

t.ooo^  send  a  greater  current  round  the  galvanometer  than A 

^  r  ^  g 

amperes,  where  A  is  the  current  in  the  mains,  this  value  01 
.*iimilarlv.  if  A*  be  the  number  of  coulombs  flowing  into,  or  10 

out  of  a  condenser  in  the  main  circuit,  and  />A',  or  (?,  be  the      ^'  t>eing  more  than  —  A^  is  sufficiently  near  A  for  ordinary 
numl>cr  o(  coulombs    that    flow   round    the    galvanometer 
when  the  plug  is  put  it:'     '*      '    'r-    marked    »/,   it    may    bo 
proved  that,  siucf  the  rr  /he  ga/tsmo meter  />/us  th.it 

of  the  shunt  is  ronst.int,  ,ind  therefore  the  damp- 
ing IS  constant,  the  quantities  of  electricity  that  will 
flow  round  the  galvanometer  when  the  plug  is  put  instead 

O      O 
into    the    holes   mftrked  r,    *.  «i.  respectively,  are  ~,  -i — , 

to    too 


100 


ioo^\ioo     ^^/ 


A,  or ; 

100 


when  pint:  is  in  hole  a,  the  g.dvancuncter  current  equals 

r 
1.000  ,  G 


l,0«.K1  \   l.CKX)  */ 


■A,  or 


T.OOO 


coulombs 


purposes. 

Of  course,  whatever  be  the  value  of  r,  whether  large  or 
smal*  '1  with  that  o^  g.  the  current  that  flows  round 

the  g. ..,:cr  when  the  plug  is  put  into  the  poles  marked 

r,  b  and  tf.  respectively,  is  exactly  i-icth,  i-iooth  and 
I-Toooth  of  its  value  when  put  into  the  hole  marked  f/.  The 
only  advantage  that  is  gained  by  making  r  large  compared 

with  g  is  that  — ■ A,  c\t  G,  the  unit  current,  becomes  then 

practically  equal  to  A 


i 
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The  method  of  using  shunts  above  described  has,  then, 
the  advantage  that  it  enables  the  same  shunt  box  to  be  used 
with  any  galvanometer  of  any  resistance,  whether  ballistic 
or  not;  but  it  does  more  than  that,  for  a  consideration  of 
our  method  of  varying  the  point  of  attachment  of  one  of  the 
mains,  instead  of  varying  the  resistance  of  the  shunt  itself, 
shows  that  any  ordinary  resistance  box  can  be  employed  as 
a  shunt  with  any  galvanometer,  and  the  fractions  of  the  cur- 
rent that  pass  round  the  galvanometer  and  through  the  shunt 
respectively  can  be  read  ofif  at  once,  without  any  calcula- 
tion and  without  a  knowledge  of  the  resistance  of  the 
galvanometer,  to  a  far  higher  degree  of  accuracy  than  is 
possible  with  a  set  of  shunts  specially  constructed  for  the 
particular  galvanometer  in  the  ordinary  way. 

By  employing  this  device  we  also  find  that  great  sim- 
plification and  cheapening  of  cost  are  effected  in  the  employ- 
ment of  a  d'Arsonval  galvanometer  with  shunts  of  platinoid 
or  manganin  sheet  for  the  measurement  of  electric  currents 
over  a  wide  range. 

It  is  well  known  that  with  the  ordinary  method  of  con- 
structing shunts  the  resistance  of  the  circuit  is  altered  when 
the  shunt  is  varied.  An  interesting  question  therefore  arises 
whether  this  change  in  the  resistance  of  the  circuit  is  greater 
with  the  method  that  we  have  proposed  of  constructing  a 
shunt  or  with  the  ordinary  method. 

With  the  ordinary  method  of  keeping-  the  main  leads,  M^, 
J/j  (Fig.  3),  permanently  connected  with  the  galvanometer  G 
and  of  varying  the  current  through    the   galvanometer  by 


'V-VAVWXAAAA; 


n  -  1 


FIGS.    3  AND   4. 


altering    the  resistance    s    of  the  shunt,  the  change  that  is 
produced  in  the  resistance  of  the  circuit   on    applying    this 

;  that  is,    the  re- 


shunt  is,  as  is  well  known,  from  p-  to 

^2 


sistance  is  diminished  by 


s  \  g 


If  then  the  shunt  be  such 


whatever  in  the  resistance  of  the  circuit,  so  that  the  current 
now  passing  through   the   galvanometer  after  shifting  M^  is 

exactly  -th  of  the  current  that  previously  passed  through 

the  galvanometer,  for  the  current  in  the  main  circuit  under-  / 
goes  no  change  whether  the  resistance  of  the  circuit  be  / 
large  or  small. 

By  selecting  r  then  so  that  it  is  roughly  equal  to  n  g, 
oir  proposed  arrangement  gives  the  following  result  on 
shifting  the  main  M^  from  d  to  c: 

(a)  If  the  resistance  of  the  rest  of  the  circuit  be  large  com- 
pared with  that  of  the  galvanometer,  the  current  that  now 

passes    through    the    galvanometer  is  exactly  -th    of   that 

n 

which  previously  passed,  whatever  be  the  temperature. 

(b)  If  the  resistance  of  the  rest  of  the  circuit  be  even  small 
compared  with  that  of  the  galvanometer,  the  current  that 

now  passes  through  the  galvanometer  is   very    nearly    -th 

n 

of  that  which  previously  passed,  whatever  be  the  tempera- 
ture. 

Contrasted  with  this  we  have,  with  the  ordinar)-  method 
of  applying  a  shunt,  the  result: 

(a)  Even  if  the  resistance  of  the  rest  of  the  circuit  be  large 
compared  with  that  of  the  galvanometer,  it  is  only  when  the 
temperature  has  one  definite  value  that  the  current  that  now 

passes  through  the  galvanometer  is  exactly -th   of  the   cur- 
re 

rent  that  previously  passes. 

(b)  If  the  resistance  of  the  rest  of  the  circuit  be  small  com- 
pared with  that  of  the  galvanometer,  the  current  that  now 

passes  through  the  galvanometer    is    far   greater  than  -th 

of  the  current  that  previously  passed. 

Lastly^  whatever  be  the  values  of  ^,  r  and  n,  our  method 

of  altering  the  current  through  the  galvanometer  produces 

less  change  in  the  resistance  of  the  circuit  than  the  ordinary 

method.     For,  as  already  seen,  with  the  ordinar}-  method  of 

applying  a  shunt,  the  resistance  of  the  circuit  is  diminished 

^i I  .  .  . 

by  g,  while  on  moving  the  main  il/,  from  d  to  c  with 

our  method,  the  resistance  of  the  circuit  is  diminished  by 


as  to  allow  — th  of  the  current  to  pass  through  the  galvan- 
ometer, s  equals  g,  and  the  resistance  in  circuit  is  dimin- 
X  g  when  this  shunt  is  applied.       For  ex- 


re 


«- 


n 


'g 


tr 


ished  by 


re 


ji 


ample' if  re  be  10,  the  resistance  of  the    circuit    will    be    di- 
minished by  y„  of  g. 

With  our  proposed  method  of  keeping  a  fixed  resistance 
r  attached  to  the  galvanometer  G  (Fig.  4),  and  of  varying 
the  current  through  the  galvanometer  by  varying  the  con- 
nection of  one  of  the  main  wires,  for  example,  by  moving 
the  main  wire  3f^  from  the  point  d  to  the  point  c  the  resist- 


therefore,  the  ordinary  diminution  of  resistance  minus  the 
diminution  of  resistance  in  our  case  equals  the  c'ifference  be- 
tween these  expressions,  which  is 

(re  —  0       {njsr-  +  r'-) 

(2) 

n-    {r  +  g) 

Now,  this  expression  (2)  is  always  positive,  when  n  is 
greater  than  unity,  therefore  our  method  of  shunting  pro- 
duces the  less  chans^e  in  the  resistance  of  the  circuit  in  all 


cases. 


ance  of  the  circuit  is  altered  from 


f  g 


r  +  g 


to  re 


rin- —  I 
---r  +  g 


r  ^  g 
that  is,  the  resistance  in  the  circuit  is  diminished  by 

I         (re  —  I  re  —  I      ,  ) 

,  rg i—  '-n.  (0 

r  A-  g     \       n  If  ) 

Now  this  expression  depends  not  merely  on  the  values  of 
n  and  g,  but  also  on  the  value  of  r.  If  r  is  selected  so  as 
to  be  less  than  n  g,  the  expression  (i)  is  positive;  that  is, 
the  resistance  of  the  circuit  is  lessened  bv  shiftins:  the  main 
M.^  from  the  point  d  to  the  point  c;  whereas  if  r  is  selected 5 
so  as  to  be  greater  than  ng  the  expression  (i)  is  negative,  " 
which  means  that  shifting  the  main  iJ/,  increases  the  resis- 
tance of  the  circuit.  Lastly,  if  r  be  chosen  so  as  to  be 
exactly  equal  to  ng,  shifting  the  main  produces  no  change 


Annual   Meeting  of  the  General   Electric  Company. 

The  annual  meeting  of  the  General  Electric  Company  was 
held  at  its  offices  in  Schenectady  on  April  10.  Proxies  on 
a  very  large  block  of  the  stock  were  voted  by  Oliver  Ames, 
second,  of  Boston,  and  the  old  board  of  directors  of  last 
vear  were  re-elected.  The  date  of  the  stockholders'  annual 
election  was  changed  from  the  second  Tuesday  in  April  to 
the  second  Tuesday  in  May.  The  fiscal  year  ends  Dec.  31. 
The  number  of  directors  was  changed  from  eleven  to  thir- 
teen.    No  election  of  officers  took  place. 


Competition  for  Self-Propelled  Vehicles. 

An  enterprising  daily  paper  of  Paris  has  oflfered  a  series 
of  prizes  ranging  from  $1,000  doAvn  to  $100  for  self-moving 
vehicles,  a  test  of  which  is  tc  take  place  in  Paris  on  June  i 
of  this  year. 
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iNole. — Owing  lu  u  delay  In  the  fureign  uiailu,  Buuie  of  the  jour- 
nals of  March  15  to  31  have  not  yet  been  received.) 


ELECTUO-riiYSICS. 
Sound  Produced   by   Light. — According   to    "Cosmos," 
March  17,  Mr.  Scmniola  found  that  by  focusing  intermit- 
tently the  rays  from  the  sun  by  means  of  a  lens  on  to  the     ,;, cater  than  those  usually  used  in  practice,  and  it  is  there- 
fore necessary  to  increase  the  current;  he  shows  tliat  the 


with  the  largest  coils  a  spark  of  only  a  fraction  of  a  milli- 
metre can  be  produced;  there  is  a  great  difference  between 
using  direct  and  alternating  currents  in  the  primar),  the  out- 
put of  the  apparatus  being  nmch  greater  by  using  the  latter, 
the  efficiency  being  also  much  greater,  but  the  frequency  re- 
(juircd  to  produce  the  equivalent  of  a  direct  current  is  far 


diapiiragm  of  a  Hunning  transmitter  a  sound  will  be  pro 
duced  m  a  telephone  connected  with  it,  the  pitch  of  which 
will  depend  o\\  the  rate  of  intcrmittence;  it  is  due  to  heal 
radiations,  being  increased  if  the  diaphragm  is  blackened  and 
di.vapf)cars  completely  if  the  rays  are  passed  through  a  heat 
absorbing  subst.mce;  the  bright  ."^pot  should  be  sufficiently 
hot  to  carbonize  paper;  the  dia|)hragm  was  0.2  millimetres 
thick;  the  heat  causes  dilations  and  contractions,  which  pro- 
duce the  variations. 

Cathode  Rays. — Mr.  Lenard's  article,   mentipned   in    the 
Digest  last  week,  is  continued  in  the  Lend.  "Elec,"  March  30. 

MAGNETISM. 

Mignitic  Field  Inside  0/  a  Circle. — The    Lond.    "  Klec. 
Rev.."    March   30,  contains  a  mathematical  article   bv   Mr. 


condenser  ought  to  be  as  small  as  possible,  and  discusses  its 
effect  and  the  calculation  of  it,  concluding  that  the  best 
way  to  adjust  it  is  by  experiment;  the  true  action  of  the  con- 
denser is  not  to  counterbalance  completely  the  self-induction 
of  the  bobbin,  as  is  sometimes  stated;  theor>-  and  experi- 
ments accord  in  the  case  of  small  coils,  but  not  in  tlie  case 
of  large  ones. 

Measuring  the  Difference  0/  Phase. — In  a  paper  by  Mr. 
Hess,  reprinted  in  "LInd.  Elec."  March  25,  he  describes  a 
method  in  which  each  of  the  two  currents  is  made  to  create  a 
turning  magnetic  field;  if  the  currents  have  the  same  ampH- 
tude  and  the  fields  turn  in  opposite  directions,  there  will  be 
a  resultant  if  bt.tli  act  on  the  same  point,  from  the  inclination 


Rimington,  in  wliich  he  shows  a  method  of  approximately     ^f  which  the  difference  in  phase  caji  be  determined;  tlie  re- 


determining the  magnetic  field  at  any  point  inside  of  a  circle 
carrying  a  current ;  it  can  be  applied  to  any  point  not  too 
near  the  edj;es;  the  width  and  dei)th  of  the  coil  are  assumed 
to  be  negligible;  the  final  ajiproximate  formula  is 

r         I 


+  -i(-:n 


sultant  is  indicated  by  means  of  a  small  needle  of  soft  iron. 

Rapid  Vcripcaiion  0/  Meters. — The  article  by  Mr.  Picou, 
abstracted  in  the  Digest  April  7,  is  reprinted  in  abstract  in 
the  Lond.  "Elec.  Rcv.,'  March  yo. 

ELECTRIC    RAILWAYS. 
Uciltnann  Locomotive. — The  article  !>v  Mr.  Haubtmann  is 


in  which  /' is  the. strength  of  the  fiehl  ^presumably  in  gausses  concluded  in  "LElec,"  March  24.  The  two  causes  for  the 
or  absolute  unit.s).  c  is  the  current  (presumably  in  absolute  inferiority  of  this  locomotive  are  the  small  power  furnished 
units  of  10  amjiercs),  r  i.s  the  radius  and  a  the  distance  from      '»y  the  steam  engine  and  the  enormous  weight  of  the  whole 


t!ic  point  to  the  centre  of  the  circle  (both  presumably  in  cen- 
timetres); this  is  lor  one  turn,  if  there  ar_*  w  turns  the  value 
of  /'must be  multiplied  by  n\  for  applying  this  to  the  cor- 
rection in  a  tangent  galvanometer  for  small  deflections,  a  is. 
of  course,  the  half  length  of  the  needle. 

XonM.igntti*  H'.z/r/if-;.— .Vc^onlinfj  to  the  L«)nJ.  '■  hlec. 
Eng.."  March  30.  the  dilficulty  in  the  way  of  using  palladium 
for  non-magnetic  watches  seems  now  to  have  been  over- 


locomotive:  it  was  found  that  the  steam  engine  was  much 
loo  small  in  proportion  to  the  boiler,  a  delect  which  was  dis- 
covered too  late  to  be  reme<licd,  but  even  if  it  had  been  equal 
to  tliat  of  the  boiler,  there  would  have  been  only  750  to  8cw 
h.  p.  at  the  wheels,  corresponding  to  a  velocity  of  about  42 
miles  per  hour,  which  is  accomplished  daily  by  ordinary 
locomotives  with  a  train  of  double  the  weight;  but  even  if 
the  steam  engine  was  equal  to  that  of  the  boiler  the  whole 


cotnc  by  using  an  alloy  of  that  metal:  it  is  stated  that  watches     '•^comotivc  would  do  but  50  per  cent,  of  the  work  of  the 


in  which  this  alloy  is  used  arc  now  so  well  made  that  ex 
ccllcnt  Kcw  certificates  can  be  obtained  for  them. 

UNITS.    MFASUREMENTS    AND    INSTRt^MENT8 
Ctti:rrsat  Shunt-Rov    for    Gahiinoinrlrra. — The   p.ipcr  of 
Prof.  ,'\yrtosi  and  Mr.  Mather,  read  before  the  Institute  of 
Electrical  Engineers  is  reprinted  in  full  in  another  column. 


net  locomotive:  it  is  therefore  quite  inferior  to  present 
tivcs:  it  would  be  difficult  to  constnict  such  a  loco- 

•  at  198  to  220  pounds  of  dead  weight  per  horse  power: 
certain  locomotives  at  present  in  use  give  1,100  h.  p.  with  a 
weight  of  80  tons,  or  about  151  pounds  per  horse  power, 
which  it  would  be  almost  impossible  to  arrive  at  with  an  elec- 
tric loc(miotive  of  this  kind;  for  the  same  useful  work  the 


/?«W*or/  Co,/.. --In    an  article    by    Mr    Armagnat   in  ,>ower  of  the  electric  locomotive  would  have  to  be  increased 

LInd.  Elec      March  25.  he  gives  a  simple  mathematical  25  per  cent  above  that  of  steam  locomotives.     Tables  are 

discussion  of  the  various  qninfities  and   factors  involved,  quoted  from  the  recent  paper  of  >Tr.  Bousquct,  gi^-ing  the 

including  simple  formulas  for  calculating  the  vanons  quan-  calculated  wcicht  and  horse  power  for  a  series  of  speeds  for 

titles.     Tlie  induced  E.  M.  F.  at  closing  is  so  small  that  e^'en  locomotives  of  different  ^-eights  per  horse  power  for  draw- 
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ing  a  train  of  ico  tons  up  a  5-per  cent,  grade,  showing  that  difficulty  which  would  be  experienced  if  there  was  a  wide 

the  weight  and  horse  power  become  infinitely  great  at  speeds  difference  oi  charge  between  the  two  halves  of  the  battery; 

of  84  to  120  miles  per  hour,  the  latter  being  for  a  weight  of  it  could  be  regulated  to  prevent  one-half  from  being  dis- 

72  pounds  per  horse  power  (it  seems  doubtful  whether  these  charged,  but  only  by  the  expense  of  a  waste  in  the  other 

figures  are  perfectly  reliable,  in  view  of  the  high  speeds  half;  he  has  used  a  balancing  machine  without  any  battery 

which  have  been  arrived  at  in  this  country  with  steam  loco-  at  all;  in  case  of  further  adjustment  of  potential  than  that 

motives).  given  by  the  machine,  he  suggests  an  arrangement  shown  in 

Mr.  Lea,  in  the  Lond.  "Elec.  Rev.,"  March  30,  in  reply  to  a  diagram,  in  which  the  battery-  can  be  either  charged  or 

the  recent  editorial  in  that  journal,  thinks  that  due  justice  discharged. 

was  not  do/ie  to  the  capacity  of  the  motors  for  operating  Crane. — According  to  the  Lond.  "Elec.  Eng."  March  30, 
in  series  when  starting  and  in  parallel  when  the  normal  calculations  based  on  a  series  of  tests,  with  a  weight  some- 
speed  is  attained;  he  also  calls  attention  to  the  fact  that  a  what  less  than  a  ton,  show  that  the  efficiency  of  the  electric 
high  speed  service  is  essentially  one  of  few  stops,  implying  jib  crane  used  in  Pimlico  on  the  Thames  is  78  per  cent.;  tiie 
that  the  starting  is  not  such  an  important  factor.  maximum  lifting  power  is  three  tons;  its  capacity  is  200  tons 

Budapest   Cojiduit  Road. — The  conduit  road  in   the  city  of  coal  per  day  (but  the  weight  is  not  given), 

of  Budapest  is  said  to  be  one  of  the  most  flourishing  in  Eu-  Gas   Engines   and   Accumulators. — A  translation   of  the 

rope,  and  its  rapid  development  shows  that  such  systems  can,  article  mentioned  in  the  Digest  Oct.  7,  together  with  some 

under  certain  conditions,  give  very  economical  results;  in  illustrations,  is  given  in  abstract  in  the  Lond.  "Elec.  Eng.," 

1893  12.5  million  passengers  were  carried,  the  receipts  being  March  30. 

$500,000,  enabling  a  dividend  of  8  per  cent,  on  a  capital  of  Key. — In  the  Lond.     "Elec.  Rev.,"  March  30  Sir  David 

$2,oco,ooo  to  be  paid;  the  number  of  cars  has  now  been  in-  Salomon  suggests  placing  a  small  piston  and  spring  in  the 

creased  to  over  100.  hole  of  keys  used  for  turning  on  street  lights,  in  order  to 

High  Speed  Railroading. — Mr.  Behr,  in  the  Lond.   "Elec.  prevent  the  key  from  being  left  in  the  switch. 

Rev.,"  March  30,  states  that  his  company  is  preparing  for  the  Brussels. — The  English  journals  of  March  30,  give  illus- 

construction  of  a  full  sized  lightning  express  trial  line  tor  trated  descriptions  of  thir  station,  in  which  the  three-wire 

carrying  out  experiments.  Icav  pressure  system  is  used  in  conjunction  with  accumula- 

Railway   in  London. — According  to  the  English  journals  tors, 

it  is  proposed  to  construct  an  underground  electric  railway  Morton  s  Steam  Turbine. — The  Lond.  "Elec.  Rev,,"  March 

from  near  the  centre  of  London  to  Hampstead,  a  distance  of  30,  gives  an  illustrated  description ;  the  steam  passes  through 

about  five  miles;  a  two  and  a  half  minute  service  is  proposed,  the  circumference  of  successive  rings  placed  one  inside  of 

seating  200  passengers  per  train.  the  other;  several  good  illustrations  are  given. 

Early  Invention  0/  the  Overhead  Method.  —  "L'Ind.  Elec,"  Re/use  Destructor.  —  "  Lid.  and  Iron,"  March  ^o,  contains 
March  25,  reprints  a  French  patent  recently  found  by  Mr.  an  illustrated  article,  with  tables  and  data,  of  the  Livet  de- 
Tanner,  to  a  Mr.  Boue,  dated  Sept.  17,  1878,  No.  126,446,  in  stroyer. 

which  he  describes  a  system  of  electric  railways  in  which  Testing  of  Engines  and  Boilers. — The  Lond.  "Elec," 
the  current  is  received  by  means  of  a  trolley  traveling  on  an  March  30,  reprints  at  some  length  a  lecture  by  Prof.  Ken- 
overhead  line,  returning  by  means  of  the  rails;  the  illustra-  nedy  on  boiler  testing. 

tions  are  reproduced;  the  grooved  trolley  wheel  is  shown  wires,  wiring  and  conduits. 

carried  by  guides  in  the  form  of  rollers  traveling  on  over-.  r,  ,      ^      o^  ■     t  ■  ,              t,               ,, 

head  guide  rails;  in  addition  to  the  trolley  there  are  metal-  ^^^^J M  Sh^p  L^ghttng.-ln  the  concludmg   section  ot 

lie  brushes;  to  the  combination  he  gives  the  name  of  sliding  ^^'-  .i^e^^^f  ^b"  s  serial  in  the  Lond.  "Elec.  Rev.,    .March  30, 

wheels  gives  the  modifications  and  alterations  which  he  suggests 

to  be  made  in  those  suggested  in  Llovd's  Register  and  re- 

CENTRAL  STATIONS.  PLANTS.  SYSTEMS  AND  APPLIANCES,  p^.j^^^^^  -^  Jamieson's  "Rules  and  Tables."     Regarding  dy- 

Parallel  Workijig  0/  Long  Lines.— The  discussion  of  Mr.  namos,  he  suggests  that  ironclad  dynamos  and  motors  may 
Mordey's  paper  is  continued  in  the  Lond.  "Elec.  Eng.,"  be  used  closer  to  the  compasses  than  a  limit  of  30  feet;  the 
March  30;  Major  General  Webber  cited  a  curious  instance  in  compasses  should  be  adjusted  with  the  d)namos  and  motors 
one  of  the  London  stations  in  which  a  Mordey  ico-kw.  ma-  at  rest;  any  defections  due  to  the  dynamos  should  be  reme- 
chine  driven  at  167  revolutions  was  coupled  with  a  died  first,  and  after  that  any  due  to  the  currents ;  paragraphs 
Thomson-Houston  130-kw.  alternator  driven  at  170  revolu-  2  and  3  are  to  be  erased;  in  paragraph  6,  under  section  I\'., 
tions,  the  two  machines  being  in  different  stations  7,500  feet  he  adds  that  in  places  exposed  to  weather,  oil,  steam,  water  or 
distant  from  each  other;  they  had  been  worked  in  parallel  heat,  as  also  cargo  spaces,  coal  V  unkers  or  spaces  which  may 
more  than  a  year  very  successfully.  Prof.  Ayrton  claimed  at  any  time  be  used  for  cargo  or  baggage,  or  which  are  not 
that  the  usual  methods  employed  for  synchronizing  alter-  at  all  times  accessible,  the  leads  must  be  thoroughly  pro- 
nators were  cumbersome  and  useless;  he  showed  how  easy  tected  by  lead  covering,  galvanized  iron  wire,  armoring  or 
it  is  to  gauge  the  exact  moment  of  synchronism  by  putting  concentric  return  metallic  covering,  no  wood  casing  being 
the  test  appliance  on  the  high  pressure  side,  and  advocated  allowed;  wood  casing  may  be  allowed  in  dry  places  not  in- 
the  use  of  an  ordinary  electroscope  like  the  common  gold-  eluded  in  che  above;  paragraphs  7  and  8  are  to  be  erased;  to 
leaf  type;  this  is  connected  to  the  two  machines,  the  foils  be-  paragraph  10  he  adds  that  the  back  blocks  containing  the 
ing  connected  to  one  and  the  container  to  the  other,  a  \tvy  contact  terminals  must  be  of  iron  or  other  unbreakable  ma- 
fine  conducting  wire  being  also  used  to  join  the  two  ma-  terial  and  should  screw  down  perfectly  watertight;  regard- 
chines  direct;  the  period  of  divergence  becomes  slower  and  ing  the  joints  in  branches,  he  states  that  for  main  branches 
slower,  until  at  synchronism  it  is  zero.  Mr.  Mordey,  in  and  all  branches  in  damp  places  as  specified  above,  they  must 
replying,  stated  that  he  agreed  with  Mr.  Kapp  as  to  the  mar-  be  incased  in  watertight  metallic  junction  boxes  or  by 
gin  of  power  (see  Digest  last  week),  but  did  not  think  it  plumbers'  joints;  joints  in  small  leads  in  dr\-  places  may  be 
ought  to  be  obtained  by  the  use  of  devices  which  prevented  protected  bv  wood  casing  only,  but  the  joints  must  be  water- 
machines  from  doing  work.  tight;  joints  with  the  hull  are  to  be  allowed  with  concentric 

Balancing  a  Three-Wire   System  with  Only  One  Machine,  wiring,    in    which    system  the    outer    conductor    may    be 

— The  discussion  in  the  Lond.  "  Elec.  Rev."  is  continued  by  grounded;   single   wiring  without  concentric   returns   shall 

Mr.  Seaman  in  the  issue  of  March  30,  in  which  he  says  that  not  be  allowed,  nor  the  hull  alone  be  used  as  a  return ;  in 

the  principal  drawback  to  the  Edgcumbe  arrangement  is  the  damp  places  metal  case  switches  and  fuses  should  te  used, 
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and  they  must  be  perfectly  watertight;  in  petroleum-carr}ing 
vessels  lamps  should  be  ntted  in  large  groups  witli  the  small- 
est number  of  switches  possible;  small  fuses  from  i  to  5  am- 
peres rnust  be  of  such  a  type  that  a  larger  fuse  cannot  be  in- 
.scrtcd  into  the  cut-out  tlian  that  for  v.hich  it  is  made,  and  the 
amperes  for  which  the  cut-out  and  fuse  are  made  should  be 
clearly  printed  or  stamped  on  both.  It  is  claimed  that  these 
rules  leave  the  choice  of  several  good  systems,  but  prohibit 
jerry  wiring;  he  claims  that  concentric  wiring  is  not  ex- 
pensive, and  watertight  junction  boxes  are  just  as  cheap  as 
others;  he  prefers  the  ironclad  type  of  dynamos;  he  sug- 
gests that  the  altemating  system  may  be  the  best;  for  en- 
gines he  prefers  the  steam  turbine  or  single  acting  inverted 
vertical  engine.  In  an  editorial  discussion,  in  whicli  noth- 
ing new  is  given,  it  is  stated  that  the  rules  arc  admirable  in 
most  respects,  except  (hat  they  entirely  exclude  single  wiring 
and  that  they  offer  a  fairly  sound  basis  on  which  to  form  a 
set  of  rules. 

Explosions  in  Conduits.  — Yhc  report  of  Prcjf.  Kennedy  on 
this  subject  is  reprinted  in  the  Lond.  "Elec.  Eng.,"  March  30, 
and  concludes  with  the  following  recommendation: 
the  boxes  (manholes)  should  be  carefully  examined  periodi- 
cally by  means  of  gas  detectors;  the  cover  should  be  com- 
pletely sealed;  if  the  gas  cojncs  through  the  bottom  of  the 
box  it  should  be  covered  with  cement;  to  ventilate  them  by 
connecting  them  to  a  chimney  and  thus  reducing  the  air 
pressure  he  thinks  is  a  mistake,  as  that  would  draw  in  the 
gas;  forcing  air  into  them  he  claims  has  the  drawback  thai 
the  gases  would  be  sent  through  the  tubes  into  the  houses; 
he  thinks  the  most  practical  method  of  ventilation  is  to  ven- 
tilate individual  boxes  by  pipes  carried  up  the  sides  of  ad- 
jacent buildings. 

TELKORAPHY.   TELEPHONY   AND   SIGNALS. 
Elertnc  Fog  Siisnal.  —  Tln'    Timmis  A:   .\bcrncthy  system 
is  described  and  illustrated  in  the  Lond.  "I<llec.  Eng.,"  March 
30;  the  position  of  the  signal  ann  is  indicated  on  the  loco- 
motive and  in  the  calkin  by  electric  bells. 

ELECTRO-CHEMISTRY. 
Purtjh  atton  0/  Sewage.  —  "  L'Elec,"  .March  24,  publishes 
an  article  by  Mr.  \  itoux.  describing  the  Ilermite  process 
somewhat  more  in  detail  than  in  former  descriptions,  some 
of  the  dimensions  of  the  apparatus  being  given,  as  also  their 
capacity.  The  eflicicncy  as  a  generator  of  chlorine  is  said  to 
be  high,  corresponding  to  one  gram  per  ampere-hour.  I'^or 
the  city  of  Paris  the  cost  wouhl  be  72  cents  per  inhal)itant 
per  year,  while  the  cost  in  the  melluHl  used  at  present  is 
$1.40;  the  cost  of  the  installation  sufficient  for  the  whole 
city  would  be  about  twelve  million  dollars.  A  report  of  Dr. 
rit«»n  is  (piuted  from,  giving  th?  results  of  experiments;  he 
gives  the  number  of  litres  of  sea  water  which  can  be  charged 
to  diflferent  degrees  with  chlorine  Ijy  the  apparatus  at  tlie 
city  of  Brest  (the  size  or  horse  power  of  which,  however,  is 
not  given);  relatively  the  figures  show  that  more  than  two 
and  one  h.df  times  the  (|uantity  can  be  charged  to  0.5  gram 
per  litre  tiian  to  «»ne  gr.im;  he  also  .states  as  the  results  of 
the  experiments,  th.it  the  deodorizing  power  is  perfect,  that 
the  li(|uid  has  no  power  to  dis.solvc  solid  matter,  that  for 
sterilizing  1 50  grams  of  un<liluted  sewage  6  litres  .saturate<l 
to  one  gram  per  litre  are  required,  o  of  c.5  gram  an<l  12  to  15 
of  C.25  gram:  that  in  equal  volumes  it  takes' five  minutes 
to  sterilire  this  at  one  gram  per  litre,  that  it  takes  five  min- 
utes with  the  same  concentration  to  sterilize  an  equal  vol- 
ume of  a  r'>rc  culture  of  the  cholera  or  typhus  Kicillus.  to 
minutes  at  0.5  gram  for  sterilizing  an  equal  volume  of  a 
pure  culture  of  the  cholera  b.icillus,  15  minutes  at  one  gram 
for  sterilizing  «n  equal  volume  of  a  pure  culture  of  the 
bacillus  subtilis  sponile.  and  finally  th:it  .in  intimate  contact 
is  indi5pens,nMe.  thus  requiring  some  mixing  apparatus  l)e- 
fore  the  sewage  reaches  the  <ewer:  in  conclusion,  he  *avs 
that  it  is  an  excellent  antiseptic,  destrovintr  vrr\-  rapidiv  flip 


most  resisting  micro-organism,  but  only  under  the  condi- 
tion tliat  there  is  intimate  contact  with  the  disinfecting  liquid. 
Mr.  Hennite  has  made  experiments  on  fishes,  stating  tliat  a 
species  of  red  fish  does  not  seem  to  be  affected  in  water 
mixed  with  a  quarter  of  its  volume  of  the  disinfecting  liquid. 

Electrolytic  Hodium  Process. — In  the  Vautin  process,  de- 
scribed in  "  Ind.  and  Iron,"  March  30,  some  of  the  chief 
dilficulties  in  the  electrolysis  of  the  fused  salt  have  been  over- 
come ;  he  employs  a  cathode  of  fused  lead  which  has  a  great 
affinity  for  sodium,  which  is  easily  deposited  into  it;  tlie 
anodes  are  arranged  at  the  top  of  the  vat,  the  cathode  of 
melted  lead  at  the  bottom;  the  latter,  when  sufficiently 
charged  with  sodium,  is  run  off;  if  caustic  soda  is  to  be  used 
it  is  cooled  and  put  into  water,  where  hydrogen  and  caustic 
soda  will  be  formed,  leaving  the  lead  in  the  form  of  powder; 
the  chlorine  is  led  off  into  lime  chambers  in  the  usual  way. 
This  lead  sodium  alloy  is  applicable  to  most  processes  for 
which  sodium  is  at  present  employed,  a  number  gf  cases  be- 
ing mentioned.  The  pi^occss  is  made  continuous  by  drawing 
off  the  charged  lead  with  a  pipe  into  a  second  chamber;  the 
diffusion  of  the  sodium  in  the  melted  lead  is  said  to  be  as- 
tonishingly rapid;  the  lead  in  the  second  vessel  is  treated 
with  steam,  which  produces  fused  caustic.  The  action  of 
the  chlorine  on  the  iron  is  prevented  by  using  a  mixture  of 
chlorides  for  the  electrolyte  so  as  to  procure  a  low  melting 
point;  the  iron  is  dipped  into  the  fused  common  salt,  which 
forms  a  protective  coating,  which  does  not  melt  at  the  ordi- 
nary temperature  of  working. 

Electricity  in  Metallurgical  Operations.  —  .Mr.  Gamier,  in 
an  article  in  "  Coniptes  Rendus,"  abstracted  briefly  in  tlie 
Lond.  "  Elec,"  March  30,  suggests  a  method  by  which  the 
process  in  certain  metallurgical  operations  can  be  followed, 
especially  those  in  the  refining  of  metals;  the  apparatus  con- 
sists of  a  tube  of  refractory  material,  in  which  some  sub- 
stance like  powdered  oxide  of  nickel  mi.xed  with  charcoal  is 
placed  between  two  soft  steel  rods,  sealing  the  tube  at  both 
ends,  the  thickness  of  the  material  being  a  few  centimetres; 
when  placed  horizontally  in  a  furnace  the  process  in  the 
.  tube  is  indicated  by  the  electrical  resistance  offered  by  this 
material. 

Electrolysis  in  Chemical  Industries. — In  a  lecture  by  Mr. 
Rideal,  reprinted  in  Lond.  '"  Lightning,"  March  29,  he  de- 
scribes electro-chemical  processes  for  manufacturing  iodo- 
form, bromoform,  chloroform,  indigo  and  a  number  of  me- 
tallic colors. 

Aluminium  and  Platinum  Alloy  Plating. — An  alloy  of 
aluminium  and  platinum  forms  a  yellow  metal,  which  is  verj' 
durable  and  suitable  ftir  protecting  steel  knives,  besides 
forming  a  substitute  for  gold  plating;  in  the  Darling  method, 
described  in  Lond.  "  Lightning,"  March  29,  the  bath  consists 
of  a  solution  of  sodium  aluminate,  to  which  is  added  plati- 
num cyanide  dissolved  in  an  excess  of  a  potassium  cyanide 
solution;  the  anode  of  the  batten*-  consists  of  a  block  of  car- 
bon or  a  slice'  of  platinum;  the  deposit  has  a  pale  yellow- 
color  like  gold  alloyed  with  5  per  cent  of  silver,  and  con- 
tains otily  a  very  small  per  cent,  of  platinum,  for  which  rea- 
son it  is  not  expensive. 

Condui  liri'y  of  Cupric  Chloride  Solutions. — The  Lond. 
"  Elec.  I'.ng.."  March  30.  quotes  from  the  "  Ann.  Phys. 
Chem.,"  stating  that  such  solutions  show  a  regularly  dimin- 
ishing rate  of  increase  of  conductivity  with  temperature,  that 
it  varies  with  the  concentration  and  that  the  maximum  con- 
ductivity is  obtaine<l  with  solutions  containing  18  per  cent, 
of  the  salt;  the  temperature  coefficient  varies  with  the  con- 
centration and  reaches  a  maximum  at  about  40  degrees  (C?). 

M ISCELLANEOUS. 

Worm  proof  Poles. — .\ccording  to  the  "  Elek.  Tech.." 
Feb.  28.  Mr.  Mer  states  that  as  the  w-omis  eat  the  starch 
which  is  contained  in  the  wood,  if  the  wood  i?  free  from 
starch  it  will  be  proof  against  the  worms;  to  free  it  from 
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starch,  the  trees  which  are  to  be  cut  in  the  fall  should  have 
the  bark  stripped  in  the  spring  for  the  length  of  one  foot 
around  the  whole  tree;  the  tree  in  its  growth  will  then  con- 
sume the  starch  to  form  the  leaves,  after  which  it  will  die, 
leaving  the  wood  free  from  starch. 

Electrical  Treatment  of  hi/antile  Paralysis. — The  Lend. 
"  Elec.  Rev.,"  March  30,  reprints  a  paper  by  Dr.  Jones  on 
this  subject,  recently  read  before  the  Medical  Society  of  Lon- 
don, in  which  he  describes  the  successful  treatment  in  a 
number  of  cases. 

Electric  Clock.  —  "La  Nature,"  March  17,  describes  and 
illustrates  a  simple  form  of  electric  clock  operated  by  a  bat- 
tery and  an  arrangement  similar  to  the  Hipp  movement. 

Comi7icrcial  Progress  of  Eleclr icily. — An  article  on  this 
subject  by  Major  S.  Flood  Page  in  the  Lond.  "  Times  "  is  re- 
printed in  the  Lond.  "  Elec.  Eng.,"  March  30. 


Combined    Fan  and   Electrolier. 


Double  Pole  Switch. 


The  switch  illustrated,  manufactured  by  N.  S.  Large  & 
Son.  321  Chestnut  street,  Philadelphia,  is  made  in  sizes  from 


DOUBLE  POLE  SWITCH. 


The   combined    fan    and   electrolier   illustrated,   manufac- 
tured by  Diehl  &  Co.,  Elizabeth,  N.  J.,  is  a  neat  combina- 


v*<«<i^ 


FAN   AND   ELECTROLIER. 


tion  that  will  be  appreciated  during  the  summer  months. 
Both  lights  and  fan  can  be  operated  together  or  separately, 
as  desired,  and  the  blades  are  detachable,  so  that  their  pres- 
ence may  be  dispensed  with  during  the  winter. 


The  Warren  Engine-Dynamo. 


40  to  600  amperes,  both  dipped  and'pohshed,  and  with  or 
without  fuses.  All  parts  of  the  switch  are  well  proportioned, 
the  contacts  being  of  large  area  and  taking  a  firm  hold  on 
the  blade.     The  same  style  is  also  made  in  single  and  triple     being  required  in  making  such  changes 


We  illustrate  a  combined  engine  and  dynamo  now  being 
placed  on  the  market  by  the  C.  C.  Warren  Electric  Company, 
307  Dearborn  street,  Chicago,  111.,  which  possesses  a  num- 
ber of  points  of  in'if^rest. 

In  most  engines  nearly  or  quite  enough  metal  is  used  in 
the  rim  of  the  flywheel  to  serve  for  the  purposes  of  the  field 
core  or  magnetic  part  of  a  dynamo  whose  output  in  elec- 
trical energy  is  equal  to  the  power  developed  by  the  engine. 
In  the  dynamo  illustrated,  the  iron  of  the  engine  flywheel  is 
utilized  for  the  field  and  the  pole  pieces  of  the  dynamo. 
Nothing  revolves  but  the  iron  of  the  flywheel;  there  are  no 
commutator,  collecting  rings,  brushes,  nor  any  current 
carrying  apparatus  whatever  that  is  in  motion.  It  is  claimed 
that  with  this  engine-dynamo  not  only  is  a  duplication  of 
iron  for  magnetic  use  avoided,  but  the  power  usually  lost  in 
belts,  countershafting,  etc.,  is  saved,  as  well  as  valuable  space; 
and  that  the  cost  of  labor  in  the  operation  of  the  station,  the 
first  cost  of  the  plant,  and  wear  and  tear  are  all  reduced. 

The  illustration  shows  a  tandem  compound  engine,  which 
runs  at  a  speed  of  134  revolutions  per  minute,  and  around 
whose  flywheel  is  built  a  200-kw.  alterriator  capable  of  operat- 
ing 4,000  5c -watt  incandescent  lamps,  exclusive  of  Ime  and 
transformer  loss.  The  entire  space  required  for  this  4,000- 
light  plant  (exclusive  of  boiler  room)  is  15  feet  by  35  feet, 
which  allows  ample  space  all  about  it.  The  alternator  illus- 
trated is  adapted  to  any  voltage,  and  may  be  changed  from 
high  to  low  voltage,  or  vice  versa,  by  simply  changing  the 
stationary  armature  coil  connections,  no  new  part  or  parts 

It  mav  be  used  as 


polo. 


an  alternating  current  arc  lighting  machine,  or  its  circuits 
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may  be  divided  and  arc  lights  operated  on  one  portion  and 
incandescent  lamps  on  the  other. 

The  construction  of  the  rim  of  the  flywheel  is  shown  in 
Fig^s.  2  and  3.    The  polar  projections,  A,  are  laminated  next 
to  the  armature  coils  in  order  to  prevent  heating.     A  suffi- 
cient amount  of  metal  is  provided  in  the  rim  and  polar  pro- 
jections   to    keep    the    maximum    magnetic   density    within 


angle  iron  rings  are  secured  to  the  stationary  support,  D, 
which  also  carries  the  armature  cores  and  coils.  The  magnet 
wire,  B,  is  v.-ound  on  1-4 -inch  fibre  board,  which  rests  on 
these  two  angle  irons.  The  least  and  greatest  diameter  of  the 
completed  circular  magnet  is  15  feet,  1-2  inch  and  15  feet. 
81-2  inches.  The  weights  are:  Iron  nngs,  440  pounds; 
fibre,  135  pounds;  magnet  wire,  3,700  pounds. 


rr^^i 

I 

c 

s>^^^-5i* 

FiOS.  2,  3  AND  4.— WARREN    ENQINE-DYNAMO. 

40,000  lines  per  scjuare  inch.  A  metal  satisfying  this  re-  The  armature  cores,  C,  are  also  shown  in  Figs.  2  and  3 
<|uiremc-nt  is  obtained  from  a  mixture  C(jnsisting  of  one  and  are  attached,  as  shown,  to  the  hollow  stationar)'  sup- 
part  Lake  .Su|)crior  ir<>n,  unc  part  ritt!>burgli  or  Southern  p<  rt,  D,  a  full  view  of  which  is  had  in  Fig.  i.  The  cores  arc 
iron,  and  one  part  Swedish  iron,  with  one  pound  of  alumi-  stamped  from  Xo.  28  or  30  rolled  plates,  and  each  lamina- 
nium  to  each  ton  of  the  mixture.  The  following  are  the  tion  is  insulated  with  manilla  paper  and  the  bolts  insulated 
dinu'nsi<»ns  of  the  flywheel:     Diameter,    15   feet;  width,  30  by  means  of  fibre  tubes.     The  weight  of  the  laminated  iron 


FIG.    I— WARREN  CNOINE-DVNAMO. 

inches:  thickness.  41-4  inches;  radial  length  of  polar  pro-  in  the  cores  is  s,9iS  pounds, of  the  paper,  25^  pounds,  tub- 

ectmn,  111-4  mchcs ;  sectional  dimensions  of  same.  3X7  tng.  22  pounds,  the  entire  weight  being  7460  pounds, 

inches;  number  of  same.  112:  weight  of  rim.  18.500  pounds;  Fig.  4  shows  a  complete  armature  coil,  the  windings  being 

weight  of  polar  pnMcclions.  80  pounds  each ;  total  weight  of  indicated  by  the  dotted  line.  The  magnet  wire,  F,  is  wound 

wliccl.  30  3(x:)  pounds.  jn^^^  ^],app  ^^  ^  f^„^^  3,^^  ^^^^^  ^^^^^^  together  witli  insulating 

The  held  magnet.  B.  is    *hown   in    Fitr^    ?  nnd  ;      T^v..  tape  to  enable  the   coil   to  be  handled  without  losing  its 
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shape.  The  case  is  made  of  specially  prepared  fibre,  which 
is  readily  moulded  to  any  shape.  The  case,  E,  is  attached 
to  the  supporting  ring,  as  shown,  and  fits  on  the  end  of  the 
armature  core,  C,  the  lower  end  fitting  in  the  rims  of  the 
field  coil  support.  The  back  portion  is  recessed  to  within 
1-4  inch  of  the  front  surface,  in  order  that  a  smooth  appear- 
ance may  be  given  to  the  machine  and  also  to  strengthen 
the  lower  part  of  the  case.  The  weight  of  224  fibre  cases  is 
450  pounds,  and  that  of  224  coils  is  933  pounds. 

The  stationary  supporting  ring,  or  frame,  to  which  are  at- 
tached the  annature  cores  and  cases,  and  field  magnet  coil, 
has  the  two  inner  flanges  surfaced  concentric  with  the 
wheel,  and  the  outer  face  cored  at  various  places  to  reduce 
the  weight.  The  least  diameter  of  the  supporting  frame  is 
17  feet,  4  inches,  and  the  greatest  diameter  18  feet,  4  inches, 
and  it  weighs  completed  3,500  pounds. 

The  entire  weight  of  the  dynamo  is  53,035  pounds;  deduct- 
ing from  this  the  weight  of  the  flywheel,  there  is  chargeable 
to  the  dynamo  proper  a  weight  of  29,035  pounds,  which  is 


for  such  a  long  time,  and,  like  its  multipolar  generators,  is  a 
consequent  pole  machine. 

The  spherical  winding  of  the  fields  permits  of  a  free  venti- 
lation of  the  armature  and  at  the  same  time  removes  the 
field  windings,  it  is  claimed,  from  any  inductive  influence 
from  the  armature.  Owing  to  this  design,  the  poles  are 
much  shorter,  giving  a  shorter  magnetic  circuit,  and  a  gross 
weight  in  the  machine  of  about  two-thirds  of  other  types  for 
the  same  output. 

The  armature  is  of  the  surface  drum  wound  type,  the  two 
halves  of  the  armature  being  in  parallel.  The  spider  con- 
struction of  the  armature  is  very  strong  and  substantial,  and 
gives  a  form  of  ventilation  that  has  long  been  recognized  as 
desirable.  From  the  illustration  it  will  be  noticed  that  this 
machine  is  entirely  self-contained,  the  exciter  being  part  01 
the  generator  proper,  inasmuch  as  it  is  on  the  same  shaft 
as  the  armature,  the  fields  being  spread  around  this  arma- 
ture by  a  brass  bracket  fastened  to  the  base  of  the  alterna- 
tor.    The  exciter  is  a  small  multipolar  machine  with  a  cross- 
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NEW  STANDARD  ALTERNATOR. 


made  up  as  follows:  Cast  iron,  15,860  pounds;  wrought  iron, 
7,405  pounds;  copper  wire,  4,635  pounds;  insulating  ma- 
terial, 860  pounds;  bolts,  nuts,  etc.,  275  pounds. 


The  Standard  Alternating  Current  System. 


We  illustrate  herewith  the  new  alternator  of  the  Standard 
Electric  Company,  of  Chicago,  which  has  just  completed  its 
new  alternating  current  system  after  a  year's  experiment  con- 
ducted by  their  electrician,  Mr.  C.  E.  Woods.  The  genera- 
tor shown  has  a  capacity  of  1,250  lights.  It  operates  at 
1,100  volts  and  60  amperes,  has  fourteen  poles  and  revolves 
1,070  times  per  minute  with  15,000  alternations.  The  gen- 
eral lines,  or  contour,  of  the  machine  is  the  same  as  that  of 
the  series  arc  lighting  dynamo  made  by  the  same  concern 


connected  armature,  allowing  two  sets  of  brushes  to  be  used, 
which  Hre  90  degrees  apart  on  the  upper  side  of  the  com- 
mutator. 

The  machine  is  furnished  with  self-oiling  bearings,  using 
two  'rings  for  conveying  the  oil  from  the  reservoir  to  the 
shaft  above.  A  glass  oil  gauge  is  attached  to  each  journal 
protected  by  a  brass  shield  to  protect  the  glass  from  break- 
age. The  generator  is  mounted  on  an  iron  sub-base  pro- 
vided with  a  right  and  left  hand  ratchet,  which  can  be  at- 
tached to  either  end  of  the  machine  as  desired. 

Mr.  Woods  has  now  perfected,  in  connection  with  this 
alternating  machine,  a  new  type  of  transformer,  the  principal- 
features  of  which  are  that  it  is  fireproof  inside  and  weather- 
proof outside,  and  also  a  complete  line  of  measuring  instru- 
ments.  both  new  and  novel  in  design. 
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Improved  Tandem   Compound    bn^ine. 


The  M.  A.  Green  automatic  cui-ott  engines,  manufactured 
by  the  Altoona  (Pa.;  Manufacturing  Company,  have  estab- 
lished a  deservedly  high  reputation,  and  in  this  issue  we 
illustrate  the  tandem  compound  type,  which  is  particularly 
interesting. 

liy  an  examination  of  the  cut  it  will  be  noticed  liiat  both 
pistons  can  be  as  easily  removed  and  ivith  as  little  work  as 
that  of  a  single  cylinder  engine.  All  that  is  required 
is  to  remove  the  low  pressure  *  cylinder  head  and  the 
nuts  from  the  studs  which  hold  the  intermediate  or  packing 
head  in  position,  they  being  on  the  outside  between  the  two 
cylinders,  when  both  piston  rod  and  intermediate  head  can 
easily  be  drawn  through  without  any  disturbance  to  any  part 
of  the  valve  gear  or  removal  of  cylinders;  it  is  not  necessary  to 
remove  the  low  pressure  piston  head  from  the  rod  at  any  time. 

Another  valuable  feature  is  that  there  are  no  stuffing 
boxes  between  the  two  cylinders.  The  packing  that  is  in 
the  middle  head  is  a  newly  designed  double  metallic  packing, 
which  will  last  from  four  to  live  years  and  require  no  atten- 
tion whatever.  The  stuffing  box  on  the  high  pressure  cylin- 
der is  also  packed  with  a  new  improved  metallic  packing, 
which  will  last  about  the  same  length  of  time.  Tlic  bear- 
ings are  bored  by  a  special  boring  mill,  which  has  two  bars, 
one  at  a  right  angle  with  the  other,  and  whose  operation  is  as 
follows:  The  bed  is  placed  upon  standard  parallel  strips, 
the  main  bar  is  brought  forward  and  the  frame  turned  ofi 
and  bored,  and  also  the  guides  finished  at  the  same  time. 
The  points  of  the  pillow  block  are  spotted  with  the  main  bar, 
thus  securing  accuracy  in  regard  to  the  centre  alignment; 
the  bar  is  then  run  l)ack  and  the  cross  bar  brought  forward, 
which  passes  through  the  main  bearings;  these  bearings  are 
then  bored  out  true  and  the  inner  edge  of  the  pillow  blocks 
faced  off  true  in  keeping  with  the  spotting  that  has  been  done 
by  the  centre  bar,  and  the  outer  edges  of  the  pillow  blocks 
bn^nght  to  length  in  keeping  with  the  inner  edfi^e.  The 
bed  is  then  placed  upon  the  erecting  block.  Special  babbitt 
shells  are  used  for  the  main  bearings.     The  centre  core  of 


and  inner  diameters,  requiring  no  spotting  or  fitting.  Ihe 
smooth  surface  on  the  babbitt  is  tlius  retained  as  it  comes 
from  tile  moulds,  as  expenmcnts  iiave  shown  tliat  the  sur- 
face or  skin  produced  on  tlic  babbitt  by  casting  them  in 
smooth  moulds  wears  much  longer  and  smootlier  than  if 
that  portion  of  the  babbitt  were  scraped  oti. 

The  governor  of  this  engine  will,  under  wide  variations 
of  load,  regulate  within  i  per  cent.,  and  much  closer  if  de- 
sired. The  parts  of  the  governor  liave  anti-friction  bearings, 
which  do  away  with  the  anno}ance  of  oil.  The  main  bear- 
ings also  have  oil  receivers,  which  return  any  drippings  of 
oil  back  into  a  reservoir  in  the  bed.  The  discs  are  com- 
pletely covered  with  a  hood,  so  that  the  engine  is  absolutely 
free  from  the  annoyance  of  throwing  oil. 

The  valve  is  remarkable  for  its  simplicity  and  ease  of 
<jperation,  being  as  perfectly  balanced  as  a  piston  valve  and  at 
the  same  time  is  at  liberty  to  leave  its  seat,  even  more  easily 
than  an  ordinary  "  D  "  slide  valve;  for  the  moment  the  press- 
ure in  either  cylinder  increases  a  small  percentage  over  that 
of  the  steam  pressure,  the  valve  will  rise,  thus  relieving  the 
working  order  as  soon  as  the  pressure  has  disappeared.  It  will 
be  noticed  that  only  the  high  pressure  cylinder  valve  is  oper- 
ated by  a  governor,  while  the  low  pressure  cylinder  is  operated 
by  a  governor,  while  the  low  pressure  cylinde  ris  operated 
by  an  adjustable  eccentric,  which  has  a  constant  cut-off  of 
from  one-third  to  three-quarters.  Experiments  have  shown 
greater  economy  and  smooth  running  with  this  arrange- 
ment than  if  the  low  pressure  valve  was  operated  by  an 
automatic  governor.  Crank  shafts  are  made  from  a  fine 
quality  of  forged  steel,  and  the  cast  iron  discs  have  hea\'y 
counterbalances,  so  as  to  thoroughly  balance  the  weight  of 
the  reciprocating  parts,  and  are  bored  true  and  thoroughly 
fitted  to  the  arms  of  the  crank  shafts  by  an  improved  method, 
which  produces  a  practical  fit.  bolts  or  babbitt  or  similar  ex- 
pedients not  being  used  for  this  purpose.  Tl?c  shaft  is  extra 
large  in  diameter,  and  has  long  bearings;  the  crank  pin  is 
the  full  diameter  of  the  shaft,  and  all  the  bearings  are  ground 
true. 

The  connecting  rod  does  away  with  bolts  and  keys  on  the 
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the  mould  tor  casting  the  shells  is  increased  a  fraction  in  centre  crank  engine,  enabling  an  incline  block  to  be  used 

diameter  over  that  of  the  shaft,  and  the  outer  shell  of  the  to  make  the  adjustment  with  one  screw.     This  block  being 

mould  is  also  a  fraction  larger.     Hy  this  method  allowance  the  full  breadth  of  the  rod,  not  only  forms  a  firm  backing 

is  made  for  the  natural  shrinkage  of  the  babbitt  shells,  so  but  admits  of  nice  adjustments.     Everv'  part  of  these  en- 

that  they  may  absolutely  fit  the  main  bearings  on  the  outer  gines  is   intcrclmngeable,   being  built   to   standard   gauges. 
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The  wheels  have  extra  heavy  rims  with  spht  hubs.  This 
removes  all  danger  of  breakage  of  wheels  by  unequal 
shrinkage,  and  further  enables  the  shaft  to  be  clamped  more 
thoroughly,  and  the  heavy  rims  insure  smooth  rotary  mo- 
tion. 


New  Type  of  Vertical   Compound  Engine. 


The  Corliss  engine  has  been  definitely  accepted  as  the 
type  giving  the  highest  economy,  and  an  analysis  based  upon 
the  principles  of  steam  engineering  shows  that  its  economy 
is  chiefly  due  to  two  points — correct  steam  distribution  and 
small  clearance  space.  From  the  form  and  position 
of  valves,  the  clearance  is  reduced  to  a  minimum, 
while  the  wrist-plate  motion  and  the  releasing  gear 
admit  of  an  ideal  control  of  the  admission  and  ex- 
haust. Unfortunately,  however,  the  Corliss  re- 
leasing gear  limits  tBe'rotative  speed  to  lOO  revolu- 
tions per  minute,  or  even  less,  and  it  was  to  over- 
come this  limitation  that  the  Ball  &  Wood  Co.,  of 
Elizabethport,  N.  J.,  designed  the  engine  and  valve 
gear  which  we  illustrate,  and  in  which  the  auto- 
matic cut-off  is  obtained  by  independently  operated 
cut-ofif  valves  placed  inside  the  steam  valves  and 
actuated  by  a  specially  designed  governor.  This 
arrangement  places  no  restriction  on  the  rotative 
speed,  which  is  decided  by  other  considerations. 

As  will  be  seen  from  the  illustrations,  motion  is  transmitted 
from  the  engine  shaft  to  a  horizontal  shaft  by  means  of  bevel 
gearing.  One  end  of  this  horizontal  shaft  actuates  a  Corliss 
wrist  plate,  which  gives  motion  to  the  exhaust  and  main 
steam  valves.     To  the  other  end  of  the  shaft  is  secured  an 


may  be  here  remarked  that  an  independent  valve  shaft, 
driven  by  gearing  from  the  main  engine  shaft,  is  used  with 
some  of  the  most  successful  types  of  torpedo-boat  engines, 
and  that,  owing  to  the  sliglit  amount  of  work  required  to 
drive  the  valve  gear,  the  usual  objections  against  the  em- 
ployment of  gears  do  not  apply. 

The  resultant  motion  given  to  the  cut-ofif  valves  is  such 
that  they  operate  at  all  points  of  cut-off  relatively  to  the 
main  valves,  just  as  though  the  latter  were  standing  still, 
thus  preventing  wire  drawing  of  steam  at  any  point  of  cut-off. 

The  location  of  the  valves  in  the  cylinder  head,  giving 
as  it  does  the  shortest  possible  ports,  permits  of  their  being 


FIG.    3— SECTION    OF    CYLINDERS    AND    VALVES. 

of  ample  capacity  without  an  appreciable  increase  of  clear- 
ance. The  peculiar  motion  of  the  cut-off  valve  utilizes 
these  wide  ports  to  the  fullest  possible  extent,  and  the  cut-off 
motion  at  every  point  from  zero  to  three-quarter  stroke  is 
a  rapid  one;  in  fact,  as  rapid  as  is  obtained  from  the  releasing 
gear,  because  of  the  higher  rotative  speed  of  the  engine. 
Another  feature  of  great  importance  in  this  gear,  particu- 
larly with  compound  engines,  or  where  moments  of  ex- 
cessive overload  occur,  is  its  ability  to  cut  off  at  three- 
quarter  stroke,  while  the  Corliss  gear  is  limited  to  about 


FiaS.    I    AND   2.— NEW   TYPE  OF   VERTICAL  COflPOUND  ENGINE. 


ordinary  Ball  &  Wood  governing  wheel.  The  cut-off  valves, 
which  are  placed  inside  the  steam  valves,  receive  a  motion 
which  is  the  resultant  of  that  of  the  horizontal  shaft  and  the 
motion  of  the  same  shaft,  as  modified  by  the  governor.     It 


half  stroke.  We  hope  before  long  to  publish  a  detailed  de- 
scription of  the  valves  and  gear,  accompanied  by  indicator 
cards,  and  we  congratulate  Messrs.  Ball  &  \\''ood  on  what 
seems  to  be  a  real  advance  in  steam  engine  design. 
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General    Electric     Railway    Motor. 


We  illustrate  below  the  parts  of  the  General  Electric  G. 
E,  800  railway  motor,  whose  light  weight  and  simplic- 
ity of  construction  and  manipulation  have  rendered  it 
a  general  favorite  among  street  railway  men.  By  its 
use  are  claimed  a  decided  economy  in  track  expense  and 
diminished  maintenance  and  repair  charges.  The  armature 
is  of  the  ironclad  type,  with  embedded  winding.  The  bear- 
ings are  lined  with  the  best  quality  babbitt,  and  the  brushes 
are  readily  accessible.     When  the  motor  is  mounted  on  the 


Tlie  cutters  are  held  in  the  centre  of  the  cutter  slide,  so  that  all 
wear  is  equally  distributed.  In  this  machine,  but  two  belts 
are  used,  one  from  the  main  shah  to  the  counter  shaft,  and 
one  from  the  counter  shaft  to  the  machine.  No  belt  tight- 
ener or  cone  pulleys  are  required,  variations  of  speed,  and 
feed  as  well,  being  obtained  by  use  of  change  gears. 


Armature    Spools. 


We  illustrate  a  Gramme  armature  spool  recently  placed  on 
the  market  bv  the   Mica  Insulator  Company,  218  Water 


PARTS  OF  RAILWAY   MOTOR. 


GRAMME    ARMATURE    SPOOLS. 


axle  and  closed  it  is  both  water  and  dust  proof,  and  with 
the  type  "  K  "  controller  is  claimed  to  form  an  invincible 
j)air. 


Automatic    (icar   Cutter. 


We  illustrate  below  an  automatic  g'-ar  cutter  oi  a  new 
type,  manufactured  by  G«juld  &  Kberhardt,  Newark,  N.  J. 
The  recent  development  of  the  electric  motor  for  trolley  oars 
has  opened  a  new  field  which  has  made  a  demand  for  a  ma 
chine  capal  Ic  of  turning  out  wheels  of  about  three  i)itch  and 
with  between  lio  and  70  teeth  and  f(»ur  to  five  inch  face,  anct 
to  clo  this  work  ten  hours  a  dav,  dav  in  and  dav  out.     This 


niachinc  i.'^  .so  loiistruited  liiat  u  turns  t  ut  trojii  two  to  tlirct 
times  the  number  of  such  };cars  that  could  be  cut  bv  the  -   n 
chines  of  the  old  type,  and  this  without  strain  to  the  wca: 
ing  parts  of  the  machine,  all  ni  which  ire  so  dcsipie<l  as  to 
be  of  the  sin  plcst  form,  and  most  handy  for  manipul.ition 


street,  New  York.  The  material  of  tlie  spool  is  micanite, 
which,  as  is  well  known,  is  made  of  pure  India  sheet  mica, 
and,  it  is  claimed,  is  the  equal  in  intrinsic  insulating  power 
to  India  mica  used  in  sheets,  while,  practically,  owing  to  its 
superior  strength  and  moulded  form,  it  is  much  more  sub- 
stantial and  less  liable  to  faults.  As  shown,  the  two  halves 
fit  into  each  other  and  allow  the  coil  to  fit  snugly  on  the 
core. 


Backus    Ceiling    Fan. 


We  illustrate  a  ceiling  fan  which  the  Backus  Manufac- 
turing Company,  Newark,  N.  J.,  has  designed  for  the  sum- 
mer season.     The   motor  is  wound   for    no.  220  and  soo 


-^'t^' 


CEILIN>T   ,    \.\ 


volt  circuits,  but  with  the  first  winding  the  motor  can  be 
tjsed  on  circuits  without  injury  of  a  voltage  up  to  140.  Tlie 
brushes  are  of  imported  carbon  and  are  held  against  the 
commutator  by  a  light  spring:  it  is  claimed  that  they  will 
last  two  years  without  attention  or  adjustment. 
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Ventilated   Dynamo   Brush. 


The  dynamo  brush  we  illustrate,  manufactured  by  Cherry 
&  Younglove,  Syracuse,  N.  Y.,  will  not,  it  is  claimed,  spark, 
heat  or  cut  the  commutator,  is  flexible,  thus  insuring  a  steady 
current,and  it  ventilated  by  the  comparatively  large  openings 
through  it,  as  indicated   in  the  engraving.     The  brush   is 


,  ^^VENTILATECT^ 
JfeDVNAMO  BRUSH 

-'      -      PAT.AUG.  16.  92.> 
C  HERR^Ay  OU  N J^Covf 

^^SYRACUSE.N.Y. 


VENTILATOR    DYNAMO    BRUSH. 

adapted  for  the  ordmary  brush  holders,  and  capable  oi  me 
same  adjustment  as  ordinary  dynamo  brushes.  The  venti- 
lating spaces,  besides  cooling  the  brush,  also,  it  is  claimed, 
prevent  gumming  and  clogging. 


The  Wagner  T/ansformers. 


The  transformers  manufactured  by  the  Wagner  Manufac- 
turing Company,  of  St.  Louis,  Mo.,  are  the  result  of  actual 
experience  in  the  use. of  transformers  in  one  of  the  largest 
alternating  stations  in  this  country,  combined  with  a  very 
careful  study  of  the  theoretical  considerations  involved. 
Unusual  attention  has  been  given  to  the  question  of  insula- 
tion, it  having  been  thought  wiser  to  insulate  transformers  so 
that  they  will  not  burn  out  rather  than  to  make  the  coils  re- 
movable, thus  introducing  two  or  more  breaks  in  the  mag- 
netic circuit,  with  a  consequent  loss  of  efBciency.  The  de- 
gree of  perfection  to  which  the  insulation  has  been  carried  is 
evident  from  the  fact  that  all  ordinary  transformers  are  tested 
to  8,ooo  volts,  while  with  step-up  transformers  this  is 
carried  up  to  io,ooo;  as  a  consequence  the  manufacturers 
are  enabled  to  give  a  guarantee  against  burning  out  for  a 
period  of  two  years.  The  same  company  will  also  supply 
transformers  with  oil  insulation,  if  desired. 

Special  attention  has  also  been  paid  to  the  question  of 


the  quantity  of  magnetizing  current,upon  hysteresis  and  eddy 
currents,  great  care  is  taken  in  the  selection  of  the  iron  to 
reduce  the  first  and  second,  and  in  the  construction  to  re- 
duce the  magnetizing  resistance  and  obviate  any  eddy  cur- 
rents. The  iron  used  in  the  transformers  is  made  expressly 
for  the  purpose,  and  is  the  result  of  a  long  series  of  experi- 
ments carried  out  to  determine  the  best  formula  for  its  com- 
position. Owing  to  the  careful  selection  of  the  iron  and  to 
the  skill  displayed  in  the  design,  the  manufacturers  are  en- 
abled to  produce  transformers  differing  from  one  another  in 
efficiency  by  a  very  small  amount.  The  company  is,  there- 
fore, able  to  guarantee  its  transformers  not  to  vary  appreci- 
ably from  the  efficiency  advertised,  which  is  from  95  to  98 
per  cent.,  according  to  size. 

The  primary  fuse  box  has  been  one  of  the  weakest  and 
most  troublesome  parts  of  transformers,  and  some  manu- 
facturers have  consequently  been  led  to  abolish  the  fuse  as 
part  of  the  transformer,  and  provide  separate  boxes  for  them. 
The  fuse  box  used  with  the  Wagner  transformer,  while  cast 
in  one  piece  with  the  transfomier  box,  is  really  entirely  sep- 
arate from  the  interior  thereof,  there  being  no  opening  be- 
tween the  two  except  the  two  small  holes  through  which  the 
two  pvin:.ary  wires  pass.  The  fuses  are  mounted  on  two 
separate  porcelain  blocks,  rendering  a  short  circuit  im- 
possible. These  blocks  are  made  in  two  parts,  one  being 
permanently  attached  to  the  box  and  carr>-ing  the  connec- 
tions, the  other  carrying  the  fuse  being  held  in  place  against 
the  former  by  means  of  simple  contact  springs;  these  springs 
are  unusually  heavy  and  will  carry  25  amperes  without  heat- 
ing. The  fuse  lies  in  a  groove  which  forms,  when  the 
blocks  are  in  place,  a  closed  tube  altogether  preventing  arc- 
ing, when  the  fuse  is  blown,  and  there  being  no  screws  nor 
metal  parts  of  any  kind  on  the  outside  of  the  fuse  blocks,  no 
injury  to  the  hand  could  result  should  the  fuse  blow  while 
being  replaced.  The  connections  with  the  secondary  coils 
may  be  made  for  either  50  or  100  volts,  and  no  fuses  are 
used  in  this  circuit  at  the  transformer. 

In  addition  to  the  usual  types  of  transformers,  arc  light 
and  step-up  transformers  are  made,  as  well  as  special  designs 
for  various  purposes,  such  as  regulating  transformers  for 
feeders,  for  station  switchboards;  transformers  to  convert 
constant  potential  into  constant  current  for  series  arc  or  in- 


30=LIGHT    AND    500=LIGHT    WAGNER    TRANSFORHERS. 


regulation  and  efficiency.  Experience  having  shown  that 
for  the  best  results  in  central  station  practice  the  drop  should 
not  exceed  2%  per  cent.,  that  has  been  made  the  limit  for  the 
smallest  transformers,  while  in  the  larger  ones  it  does  not 
exceed  1%  per  cent.     As  the  leakage  current  depends  upon 


candescent  lighting;  transformers  for  reducing  to  low  po- 
tential and  large  currents  for  electric  welding;  reducing  and 
regulating  transformers  for  electro-cautery  and  surgery,  etc. 
Those  illustrated  are  a  30-light  standard  transformer  for  out- 
side use  and  one  of  500  lights  for  installation  inside. 
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The  Electrical  Slock  Market. 


New  YoKK,  AprU  i6,  1894. 

GENKHAL  ELECTUIC  f«iH.-clally  haa  been  the  Iheme  of  a  deal 
of   (JiMCUMMloti.      Am    |*r    '     •     i    in    these   columns   for   the   past    two 
w<?«;kN,  the  present  inu  iit  wa«  re-elected  at  Tuesday's  meet- 

inK  of  Mto<  i   .S<.i.ci»cctady.      The   i  «  orficials  and 

the  Ix^ard  have  been   held  over  ihc-r  year,   ex- 

cept   that    Mr.    W  ettiover    was   elected    to   succeed    Air.    CJarlleld    as 
•ecrelary   of   the   General   Electric  Company.      It   was  also   voted 
to  Increase  the  Ix.ard  of  directors  from  11  to  13.  but  the  two  new 
niembers  of   tl.  1   will   not   be  elected   till   later  on.      But   by 

far  the  most  1:  il  action  at  the  meeting  had  to  do  with  the 

much   m<j<Ued  1   of  reduction   of  capital.      Wall   Street  sur- 

mises In  this  <i  ■!   have  for  the  once  proven  correct,  and  the 

Initiative  has  been  taJ<i-n  by  the  people  most  Interested  In  the  prop- 
erly, for  11  was  Mr.  Charles  H.  Coster,  of  the  firm  of  Drexel,  Mor- 
ican  &  Co..  who  made  the  motion  that  the  board  of  directors  take 
the   proper  uteps    to   make   up   the   Impairment   of  capital   by   pro- 
vldlnK  f"r  the  prop.-r  r<-<lu<.llon  in  the  capital  stock.      It  has  been 
Kenerally  aKre<d   that   the  enormous  shriiikaBe  in  assets  set  forth 
In    the  annual   report   has  seriously  impaired   the  capital,   and.   as 
the  only  other  way  to  make  this  up  is  by  assessing  the  stock,  the 
manaKement  Is  Kenerally  atrreed  that  a  reduction  in  stock  will  be 
the  iiioMt  prartliable  way.      l.'nder  the  revised  corporation  laws  of 
New  York  State,   It   is  perfectly   posHlble  for  a  corporation  in   this 
Stale   to   pay   dividends    reganlleas   of   the   impairment   of   cajHtal, 
but  the  manaKement  is  extremely  anxious  to  resume  the  declara- 
tion of  dividends,  and,  If  there  were  less  stock,  say  about  $15,000,- 
000,    there    Is    understood    to    be   even    now   a   sufficient    volume    of 
bu«i  •   permit  of  6   \ht  cent,   dividends,   even   after  providing 

for  ts  and  depreciiitlnn  in  subsidiary  companies.      Of  course 

the    averaKe    stockholder   argues    that    it    is    hard    to    see    how    the 
amount  of  certlllcates  of  capital  stock  outstanding  can  affect  the 
earning  power  of  a  cori>oration,  or  how  a  reduction  of  such  stock 
Is  n  benefit  to  the  holder.      It  is  further  argued  that  while  a  stock 
jinee  Issued  and  distributed  may  not  pay  a  high  percentage  of  divl- 
hat  Is  no  reaHon  why  the  hoWler  should  be  "either  forced  or 
I  Into  its  surrender  on   the   theory   that  a  less  volume  had 

more   value.      This    is   arguing   from    the   trader's   point   of    view, 
where  the  more  stock  the  more  are  the  opportunities  for  specu- 
lative activity.       Hut   It   Is   Infinitely   better   that    the  capital   of  a 
company   be   In   keeping   with   Its  ability   to   make  money    thereon, 
(ifi'l.    while   the   remedy   proposed   Is  a  heroic  one,   it   is  the  proper 
•  for  fJeneral   Klertrl<"s   ills.      Meantime  the  friends  of  the 
1      ,      •>    are  again  becoming  enthusiastically  voluble  In  their  sen- 
timents regarding  the  (Jeneral  Electric's  future.      President  Coflin 
has  allowed  himself  to  be  interviewed  several  times  nt  length,  and 
he  has  hf*'n  indulging  In  the  most  rosy  prognostications.      He  says 
that  there  is  twice  as  much  work  being  done  at  Schenectady  as  at 
Lynn,   and   yet   the  works  are  ojily   taxed   to  one-half,   or  perhaps 
two-thirds,  of  their  capacity.      The  company  is  doing  nothing  but 
a   cash  business,  he  says.      Home  of  the   valuable  patents   f1gure<] 
In    the   annual    report's   table  of  assets   at    |S.1M.264    consist,    siys 
President   Cofnn,  of  the  tl  ms  of   ln<'andescent   lij    it- 

Ing,    auloniiiil'-   eiirroMt    ?  lights,    the    Hr\ish    com- 

pany's piiti'tiis.  etc.      The  street  railway  pat- 

ents nr.         .  ,  itl«in,  as  they  arc  being  Infringed  upon, 

but  the  company  eventually  hopes  to  firmly  fix  Its  rights  to  them. 
Insiders  are,  therefore,  very  bullish  on  the  stock  Just  now.  and  say 
that  the  more  the  annual  report   Is  studied,  the  l»etler  the  outlotik 
for  the  futn  1.  as  H  •    that  the  ccunpany's  Imsi- 

nens   and   I.  ^v  on    b  Much    higher   pr|c«-s   are 

therefore    pre,iirii«|.       it    might    h^    well    to   note   here   that    no  ex- 
Irnor.llnary  ch.'.i-.  n  l.ui.    ......  .,..i..i  \„  t^p  stock  list.      It  showed 

a»>i.\il    4,S00  nh  ,ton   and   2.000   In    New   York; 

the   New   York    iiw.ihikp.   '  •■•r       While 

no    pHrtlculnrly    larue    h..  Morgan    Jl- 

Co..   H.   McKay  T^■  .    I,.-.-.    1  .p  Af   Co..  and   other  l.uk:' 

holders  have  nr>t  ».  their  lin  .ugh  It  Is  well  known  that 

very  Httle  of  their  own  stock  In  reo<inle«l  In  their  own  name. 

^"  ■  |k!i)||.)i,  both   preferred  and  com- 

""  '  week.      Very  little  has  devel-v  1 

to  aiM^ouni    rt>r   the  strength  of  these  stocks,  but  recent   favoi. 
comment   Is  having  its  effect,  and  the  advance  Is  1     *    " 
r<»«ult   of   the  ci>mpnny's    increasina    buslnenn   nnd 

ngement.       1*nnilnK«i    thn*    Tnr    ti  r    nre    jjuld    t..    e.x il 

nio<>i    •oi)f?Mli-.-    ..m.M<)    e\p.,t:i!'  \    ihr    nninial    rep«irt    s 

'"  '  ■'  n  ""•  R.      One  result 

of  t  _      \n  l>oen  :.    ;    ..  ,:,   i: ,,.    ,i,,.  ieO»" '  '"' 

trie  has  beon   sold  around   40  to  be  converted  Into  W 
common  nnnind  JR.      Some  r-   -     •  ■    '- 

effect    that    the   WesllnghoUF'  , 

to  Increase  Its  night   f.»ree  o  ^  j,,j.  , 

way    n|iparntn«       «'»Titrnct€i    !  'h    the    «" 

""""''"'•'    '  "V   of   Now  Jers-y  for  nil   its  equipment 

for  IS!>4.  c-  :w.-en  '00  and  MW  cars.       The  tests  on  Mr 

Westlnghouses   three-rail   electric   road    have   thus    far   been    ver*- 
sviccessful.    but    It    will    he    abo\n    three    weeks    before    the   expert 
mental  line  Is  re.ndy  for  a  complete  testing. 


EDISON  ELECTRIC  ILLUMINATING  OF  NEW  YORK  se- 
curities, especially  the  5  per  cent,  bonds  remarked  on  before  in 
these  columns,  continue  in  high  favor  with  the  investing  public. 
The  company  has  just  declared  a  quarterly  dividend  of  Ih^  per 
cent.,  payable  May  1  next,  and  has  made  a  report  of  earnings  for 
March  extremely  gratifying  to  all  concerned.  Gross  earnings  in- 
creased J9,649.  but  operating  expenses  were  so  reduced  as  to  re- 
sult in  an  increase  in  net  earnings  of  $16,603.  From  Jan.  1  to 
March  31,  gross  earnings  increased  $42,SS2,  while  the  net  gain  was 
$45,248.  The  Brooklyn  Edison  Electric  Illuminating  Company 
makes  a  similarly  fine  showing.  In  March  gross  earnings  were 
$5,135  ahead  of  the  figure  for  March,  1S93;  but  there  was  no  simi- 
lar saving  in  expenses,  so  that  the  net  gain  was  only  $1,634.  Gross 
earnings  since  Jan.  1  have  increased  $19,664  and  net  earnings  but 
$10,550. 

AMERICAN  BELL  TELEPHONE  stock  is  again  receiving  good 
support  as  a  result  of  the  favorable  reporting,  without  recommen- 
dations, to  the  Massachusetts  Legislature  of  the  bill  for  the  in- 
crease of  the  capital  stock  to  $50,000,000.  It  is  said,  however, 
that  the  bill  will  not  be  passed  until  the  anti-stock  watering  bill, 
now  before  the  same  legislative  body,  is  passed,  whereby  the  com- 
I»any  will  be  obliged  to  offer  the  stock  to  the  public  instead  of 
to  stockholders  at  par.  In  this  way  150  can  be  easily  obtained  by 
public  subscription,  and  this  will  give  the  company  a  premium 
on  the  $30,000,000  of  $15,000,000.  A  dividend  of  $3  per  share  will 
be  paid  to  all  stockholders  of  record  on  March  31  last  on  Monday 
next. 

ERIE  TELEPHONE  stock  has  been  a  feature  of  the  Boston 
stock  market  this  week.  It,  too,  has  been  profiting  by  the  good 
feeling  on  the  stock  existing  for  some  time.  Treasurer  Glidden 
says  that  the  Cleveland  division  gained  53  new  subscribers  and  the 
Northwestern  43  in  March,  and  that  a  large  number  of  orders  are 
ahead.  He  attributes  the  increase  of  subscribers  to  a  general 
improvement  in  business  in  the  West,  and  to  the  extensive  free 
advertising  the  telephone  business  has  had  of  late. 

THE  COMMERCIAL  COMPANY  is  engaged  in  laying  between 
Ireland  and  Nova  Scotia  what  is  the  largest  cable  yet  made.  It 
will  transmit  messages  at  a  speed  30  per  cent,  greater  than  any 
cable  now  in  use.  The  stock  of  this  company  is  now  quoted  at 
130. 

WESTERN  UNION  TELEGRAPH  stock  has  done  very  little 
this  week.  Speculation  in  the  stock  has  not  been  enough  to  be 
worth    commenting    upon. 

ELECTRICAL     STOCKS. 

P-'  Ria.  A<ik<<. 

Bru»h  111.,   New  York 60  10  30 

Ui-trolt    Iilectxlc«J    Worlcs jo  j 

cleveUna   (iciii'i-al    Electric   Co —  85  HO 

Ka8i   Klver    Klectric    Light 100  —  b5 

lUectrlc  Con.   ^  Supply  Co.,  pref 1ft  16  lu 

com 1»  1!>  174 

EdJiwn   Electric  111.,   New  York 100  103  104 

lata -  107\»  10->a 

EdlKon   Electric  111.,   Brooklyn lOU  IDS  104* 

•■       Boaton 100  ii.'>  i::o 

Chlc*(jo 100  125  130 

I'lilladelphl* lOO  130  132 

EidlHOD  Electric  Light  of  Europe —  _  j 

'•         HondA   _  80  86 

Ore    Milling _  iQ  jj 

Fort   Wayne    Electric _  41,  <ji, 

Uuneral  Electric  Company 100  40>9  41 

"           "           "           deb.  6*«  —  a.-,  80 

li>(4\ric>r  (■      '    ■•    iiid   Ins.   Co loO  S&  60 

.Mimiil    M.                     t.rlr —  _  A5 

NNCUnghuu       '.  L.  oUdatod 60  M  SS 

pref 60  61»a  62»a 

We«t«rn  Union  Telegraph _  ^^;^  §4^ 

Aaierican  IJi'U  Tck-pliono _  igg  18l> 

•Ex.  dlvldiiid. 


New  Incorporations. 

THE  SPRINGER  WATER  AND  ELECTRIC  LIGHT  COM- 
PANY, of  Springer,  N.  M..  capital  stock  $26,000,  has  been  formed 
by  Peter  B.  Talle  and  others  of  that  town. 

Tin:  SHERMAN  park  and  WESTCHESTER  COUNTY 
ELECTRIC  RAILWAY  Cl»MPANY  has  been  Incorporated  with  a 
capital  stock  of  $12,000.  For  Information  address  E.  L.  Kallsh, 
Ifi'i    Broadway,    New    York. 

THE  SOUTHERN  NEW  MEXICO  TELEPHONE  COMPANY. 
Las  Cruccs.  N.  M..  capital  stock  $.W.00fl.  has  been  Incorporated 
by  Albert  B.  Fall  and  others,  and  will  construct  a  telephone  line 
between    I.AS   Cruces   and    Eddy. 

in      HESSEMER    LKJHT.    HEAT   AND    POWER   COMPANY, 
k.   Pa  ,  capital  stock  $10,000.  has  been  organized  to  supplv 
he.^t  and  p<iwer  by  electricity.      A.  L.  Sailor,  C.  F.' Ellis  and 
..«h  Barrett  are  interested. 

THE  PORT  RICHMOND  ELECTRIC  COMPANY.  Port  RicIT- 
mnnd,  N.  Y  .  capital  sto«  k  J.W.OOO.  has  been  formed  to  supply  elec- 
tricity for  light,  heat,  power,  etc.  The  Incorporators  are  J.  F. 
l.mmons,  K.  P.  Emmons  and  C.  T.  Barret.  New  Brighton.  N.  Y. 

THE      MOUNT     MINSI     ELK-  RAILWAY     COMPANY 

Sfmu.|-bort-.   Pa.,   capital   st.<-k    $  has   been   formed   to  con- 

P'^rate  an  electric  railway  m   Monroe  County.  Pa.      8. 
'  ;     r    w.   EUenburger  and  A.   B.   Batchelder  are  Inter- 

ested. 

THE      WEI  TRIC       COMPANY.      Wells- 

^-r.Migh.  P.T..  .  .  been  Incorporated  to  supply 

M.  heat  and  power  by  means  of  electricity  to  the  public  J  M 
K-blnson,  L.  Harrison  and  R.  K.  Young  are  the  orKanizers 
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THE  PEOTONE  ELECTRIC  COMPANY.  Peotone,  111.,  capital 
stock  $6,000,  has  been  formed  to  do  electric  lighting  and  other  elec- 
trical business.  H.  A.  Rathje,  J.  W.  Stocker,  J.  Fedde,  E.  H. 
Fedde  and  M.  Collins  are  the  incorporators. 

THE  HEIMANN  CARBON  AND  INSULATOR  COMPANY, 
Chicago,  111.,  capital  stock  $500,000,  has  been  incorporated  by  Solo- 
man  Heimann  and  others  to  manufacture  and  deal  in  long  life 
carbons  for  arc  lamps,  insulating  compound,  insulators,  etc. 

THE  STEVENS  INDUSTRIAL  STEAM-ELECTRIC  COMPANY, 
Spirit  Lake,  Iowa,  capital  stock  $10,000,  has  been  formed  to  build 
an  electric  plant  to  supply  light,  power,  etc.  B.  F.  Stevens,  S. 
Stevens  and  E.  W.  Hawkins,  of  Spirit  Lake,  are  the  organizers. 

THE  WESTERN  ELECTRIC  BEER  PUMP  COMPANY,  Chi- 
cago, 111.,  capital  stock  $10,000,  has  been  formed  to  manufacture 
and  sell  beer  pumps,  freezing  machines,  etc.  R.  H.  Rudolph, 
P.  Garhart  Dahl,  Wm.  J.  Hellwis  and  L.  G.  Kunzer  are  the  pro- 
moters. 

THE  ELECTRIC  TOY  COMPANY,  Brooklyn,  N.  Y.,  capital 
stock  $10,000,  has  been  organized  to  manufacture  electrical  appara- 
tus, toys,  etc.  E.  S.  Boynton,  235  Lexington  avenue;  R.  P.  Cole, 
582  Warren  street,  and  Thomas  Prosser,  Jr.,  15  Gold  street,  Brook- 
lyn, N.  Y.,  are  interested. 

THE  LANCASTER  AND  LITITZ  ELECTRIC  RAILWAY 
COMPANY,  Lancaster,  Pa.,  capital  stock  $100,000,  has  been  formed 
to  construct  and  operate  a  railway.  The  promoters  are  J.  S.  Gray- 
bill,  C.  F.  Espenshade,  H.  Yeasley,  J.  Shaul,  H.  C.  Hopkins  and 
S.  H.  Reynolds,  of  Lancaster. 

THE  THOMAS  H.  CROSBY  COMPANY,  New  York,  capital 
stock  $5,000,  has  been  formed  to  manufacture  electrotype  and 
stereotype  plates.  E.  A.  Tredwell,  521  Nostrand  avenue;  D.  B. 
Tredwell,  510  Halsey  street,  Brooklyn,  and  J.  Pendleton,  780  Park 
avenue.  New  York,   are  interested. 

THE  LANCASTER  AND  NEW  HOLLAND  RAILWAY  COM- 
PANY, Lancaster,  Pa.,  capital  stock  $100,000,  has  been  formed  to 
construct  and  operate  an  electric  railway  in  the  county  of  Lan- 
caster. J.  S.  Graybill,  C.  F.  Espenshade,  H.  Yeasley,  J.  Shaul, 
H.  G.  Hopkins  and  S.  H.  Reynolds,  all  of  Lancaster,  Pa.,  are  in- 
terested. 

THE  THIELE  CHEMICAL  COMPANY,  New  York,  maximum 
capital  stock  $1,000,000,  has  been  incorporated  to  manufacture  and 
deal  in  chemicals,  electrical  articles,  etc.  P.  C.  T.  Thiele,  S.  Fried- 
lander  and  Felix  Hamburger,  all  of  New  York,  are  the  organizers. 

THE  H.  P.  TOOL  COMPANY,  of  Kent,  Ohio,  capital  stock  $10,- 
000,  has  been  incorporated  by  W.  S.  Kent  and  others  to  manufac- 
ture dynamos,  motors  and  electrical  goods;  also  to  erect  electric 
light  and  power  plants. 


New  York  Notes. 


Office  of  Thr  Electrical  World,         1 
41  Park  Row  Ime.v  York,  April  16,  1894.) 

THE  SAFETY  INSULATED  WIRE  COMPANY,  234  West  29th 
street,  New  York  City,  of  which  Mr.  S.  L.  Requa  is  manager,  will, 
after  May  1,  occupy  the  large  six-story  building  numbered  from 
22,'\  to  239  West  28th  street. 

THE  UNIVERSAL  ELECTRIC  PULL  SOCKET  AND  SWITCH 
COMPANY,  27  Beaver  street.  New  York,  is  daily  appointing  agents 
for  the  sale  of  its  sockets  and  switches,  the  sales  of  which  are  far 
in  excess  of  expectation,  times  considered. 

SEALED  PROPOSALS  will  be  received  at  the  fire  department 
of  Brooklyn,  367  Jay  street,  to  noon,  April  20,  for  furnish- 
ing. 100  miles  of  weather-proof  insulated  hard-drawn  copper 
wire.      F.  W.  Wurster  is  commissioner  of  the  fire  department. 

THOMAS  C.  PERKINS,  vice  president  of  the  Mather  Electric 
Company,  Manchester,  Conn.,  as  in  the  city  recently,  and 
reported  business  in  a  flourishing  condition,  more  orders  having 
been  taken  in  the  last  30  days  than  the  old  company  ever  secured 
In  the  same  time  in  its  palmiest  days. 

A.  D.  ADAMS,  of  the  Adams  Electric  Company,  Worcester, 
Mass.,  was  in  the  city  on  Saturday.  Mr.  Adams  has  designed  a 
new  line  of  dynamos  and  motors  from  3-10  to  20  kw.,  and  for  cur- 
rents of  115,  230  and  500  volts,  all  of  which  embody  the  latest 
mechanical    and    electrical    improvements. 

THE  PAGE  BELTING  COMPANY,  91  Liberty  street.  New  York, 
announces  that  notwithstanding  the  recent  loss  of  its  tannery  by 
fire,  it  has  sufficient  stock  on  hand  to  enable  the  manufacturing 
departments  to  be  kept  running  until  the  damage  is  repaired, 
and  that  its  business  will,  therefore,   not  be  interrupted. 

MR.  JAMES  L.  ROBERTSON,  president  of  the  Robertson- 
Thompson  Company,  and  a  member  of  the  Hine  &  Robertson 
Company,  57  Cortlandt  street.  New  York,  has  started  on  a  three 
months'  tour  of  the  country.  The  straight  line  indicator,  manu- 
factured by  this  company,  is  meeting  with  deserved  success  among 
engineers,  and,  no  doubt,  Mr.  Robertson  will  return  to  New  York 
with  many  oi-ders  not  only  for  indicators,  but  for  other  specialties 
manufactured  by  Mr.  Robertson's  company. 

THE  AMERICAN  METROLOGICAL  SOCIETY.— In  accord- 
nnce  with  the  vote  of  the  council  of  the  American   Metrologlcal 


Society  the  annual  meeting  will  be  held  in  Washington,  D.  C,  on 
Friday,  April  20,  at  2  P.  M.  The  place  of  meeting  is  the  Colum- 
bian University.  Papers  of  interest  are  expected.  T.  C.  Men- 
denhall  will  report  on  the  International  Electrical  Congress  at  Chi- 
cago. A.  A.  Michelson  will  give  an  account  of  his  work  at  the 
International  Bureau  (near  Paris)  in  determining  the  value  of  the 
meter  in  terms  of  wave  lengths  of  light.  The  committee  on  color 
standards  will  make  an  interesting  report.  Persons  interested  are 
welcome  at  the  meetings. 


New  England  Notes. 


Branch  Office  of  the  Electrical  World,  1 

Room  91,  Hathawav  Buildine:,  620  Atlantic  Ave.,     } 

Boston,  Mass.,  April  19,  1894.         ) 

THE  BOSTON  ART  BRASS  COMPANY  has  been  dissolved, 
and  the  business  is  now  continued  by  Robert  McGeorge.  The  of- 
fices are  in  Boston,  Mass. 

UPTON,  MASS.— An  electric  railroad  from  Worcester  to  Bos- 
ton, via  Milford,  and  passing  through  this  town,  is  one  of  the 
schemes  parties  are  now  agitating. 

THE  BELL  TELEPHONE  COMPANY  has  gained  its  victory 
with  the  Massachusetts  legislative  committee,  a  majority  having 
reported  favorably  upon  its  application  to  increase  its  capital  to 
$50,000,000. 

MANCHESTER,  N.  H.— President  Williams,  of  the  street  rail- 
way, has  made  a  survey  of  the  proposed  route  of  the  electric 
railway  from  this  city  to  Lake  Massabesic.  Report  says  that 
the  line  is  to  be  constructed  this  ceason. 

THE  DAY-MOBERG  ELECTRIC  COMPANY,  of  Boston,  manu- 
facturers of  the  Jupiter  storage  battery,  has  just  issued  a  neat  lit- 
tle catalogue  and  price  list,  which  will  undoubtedly  meet  with 
appreciation,  as  it  presents  in  brief  form  the  advantages  of  the 
Jupiter  battery  and  the  various  services  to  which  it  is  especially 
adapted. 

MR.  EVERETT  K.  DAY,  superintendent  of  the  Mousam  River 
Railroad,  of  Sanford,  Me.,  was  a  recent  visitor  in  Boston.  We 
met  him  in  the  offices  of  the  Brown  Electric  Company  deeply  in- 
terested in  its  railway  specialties,  and  it  is  safe  to  assume  that 
Messrs.  Brown  &  Rej'nolds  convinced  him  of  their  value  before 
his    departure. 

MR.  JOHN  P.  COGHLIN,  of  the  Columbia  Electric  Company, 
Worcester,  Mass.,  was  a  recent  visitor  at  this  office.  He  reports 
business  as  good,  and  left  with  us  a  circular,  recently  issued  by 
his  company,  setting  forth  the  merits  of  the  "Columbia"  dynamo, 
as  well  as  the  various  branches  of  the  electrical  business  to  which 
his  company  gives  especial  attention. 

MR.  CHARLES  E.  BIBBER,  vice  president  of  the  Cutter  Elec- 
trical and  Manufacturing  Company,  of  Philadelphia,  whom  every- 
body knows  and  likes,  particularly  in  Boston,  where  he  resided  so 
long,  is  at  present  sojourning  in  that  city  for  a  brief  period  in  the 
interests  of  his  company,  and  is  receiving  a  hearty  welcome  both 
from  a  business  and  social  standpoint. 

A  SPECIAL  COMMITTEE  of  the  Boston  Board  of  Aldermen 
has  reported  to  the  main  body  of  aldermen  a  sweeping  order  that 
the  West  End  Street  Railway  Company  shall  place  all  feed  and 
return  wires  in  a  certain  prescribed  district,  including  most  of  the 
business  section  of  the  city,  underground.  The  work  is  to  be 
completed  by  Nov.  1,  according  to  the  order.  President  Little 
says  that  it  will  be  impossible  to  obey  the  terms  of  the  order. 

ATTLEBORO,  MASS.— The  Attleboro,  North  Attleboro  and 
Wrentham  Street  Railway,  which  has  been  tied  up  by  litigation 
for  some  months,  will  be  in  operation  by  the  middle  of  May.  The 
power  house,  which  was  partly  destroyed  by  fire  last  winter, 
will  be  immediately  rebuilt,  and  there  will  also  be  a  new  car  house 
of  brick.  A  large  force  of  men  is  at  work  repairing  tracks  and 
motors.  The  road  will  start  under  a  new  management,  and  with 
a    stronger    financial    backing. 

THE  LAWRENCE  (MASS.)  ELECTRICAL  SUPPLY  AND 
CONSTRUCTION  COMPANY  is  one  of  the  best  known  establish- 
ments of  its  kind  in  its  section.  It  does  a  good  and  profitable 
business  and  represents  nothing  but  the  best  of  electrical  spec- 
ialties. One  of  the  specialties  it  successfully  displays  to  its  cus- 
tomers aad  friends  is  a  copy  of  The  Electrical  World  of  date 
March  8,  1884.  over  ten  years  ago,  and  which  Mr.  Chailes  I.  Alex- 
ander, of  the  company,  preserves  carefully  as  a  curiosity.  Mr. 
Alexander  has  continued  as  a  subscriber  to  The  Electrical  World 
ever  since  the  date  above  mentioned,  and  so  has  Mi.  John  P. 
McLeod,  of  the  Edison  Electric  Light  Company,  of  Lawrence.  Both 
of  these  gentlemen  are  "old  timers"  in  the  electrical  business. 

MR.  F.  S.  PALMER,  of  the  Electric  Heat  Alarm  Company,  of 
Boston,  has  just  returned  from  a  visit  to  Bangor,  Me.,  and  St. 
John,  N.  B.  He  carried  with  him  a  most  beautiful  exhibit  outfit 
of  the  system  of  his  company,  and,  for  completeness,  we 
have  never  seen  its  superior.  It  attracted  in  both  cities  the  clos- 
est attention  of  business  men,  and  particularly  the  insurance  peo- 
ple, from  whom  Mr.  Palmer  expects  to  obtain  such  an  endorsement 
of  his  system  as  will  secure  a  reduction  of  rates  wherever  it  may  be 
used.  This  is  one  of  the  important  advantages  claimed  by  the 
Electric  Heat  Alarm  Company  for  its  fire  alarm  system— that  it 
not  only  protects  fully,  but  also  reduces  the  cost  of  insurance. 
The  company  has  also  recently  designed  a  new  switchboard   ap- 


550 


THE     ELECTRIC  A  I.     \VORT.r>. 


VOL.  xxm.  xo.  le. 


paratUB  for  detecting  hot  JournalB,  which   .•-•  ■  'i  be  r»«^rfect   in 

every   reupect.      It  i#<  doing  an   excellent   but.;.. .-,.-..      The  Pullman 
Company  hau  juut  doubled  ItH  order  for  Its  thermostat*. 


Western  Notes. 


Bx  *?.<  M  Orrtcm  or  Tm«  Fjjktricai  Wo«tD        1 
7j6  M..iia  Ifi'Hk  I!ull<»nt:  Chicago  April  14.  '^-i 

THK  STROWGER  AUTOMATIC  TELKFHONK  EXCHANOK 
has  Klven  a  license  for  the  State  of  Missouri  to  a  syndicate  headed 
by  H.  KnR»-l.  of  46-48  Van  Buren  street. 

THK  KINUKAM  LAMP  MANLFACTURING  COMPANY,  of 
ChlfstKo,  Is  iH-rman.ntly  I.K-at.-d  in  the  new  Chicago  Title  and 
Trust  Uull'llnir,  100  Washington  street. 

THK  f-AlJKOUNIA  ENGINKKRING  COMPANY.  Monon  Block. 
rhl'iig"),  has  »hanK<->l  its  name  to  the  Now  p:ngland  Engineering 
Company;   Humi-  <.fll<  .-rs  and  same  address. 

0F:0RGE  L.  THAYER,  formerly  with  the  Westlnghouse  com- 
pany, and  later  electrician  for  the  Northwestern  Railroad,  has 
opened  an  orrife  at  H39  Monadnrx-k  Block,  as  consulting  electrical 
englniMT.  Mr.  Thayer  Is  well  and  favorably  known,  and  his  future 
Is  full  of  promise. 

THE  LOUIS  K.  COM8TOCK  COMPANY  is  the  name  under 
which   the  ■  M  hertofore  conducted  by  Mr.  Comstock.  one  of 

the  best  ki.  ■trlcal  engineers  in  the  West,  will  be  carried  on. 

Its  om<<H  will  U-  in  the  M<.ria(lnf)ck  Hlofk.  and  Ita  corps  will  em- 
brace several  of  the  aMcHt  cnglnetrs  and  electrirlans  in  this  sec- 
tion of  the  country. 

JOHN  R  MARKLK,  one  of  the  pioneers  of  the  electrical  bu.si- 
ness,  formerly  at  Detroit,  Mich.,  is  now  making  his  headqu.Trlers 
In  Chicago.  Mr.  MarkJe  has  some  new  and  interesting  enter- 
prises, which  he  promises  to  make  known  in  the  near  future. 
For  thj  present  his  friends  can  address  him  care  of  The  Electrical 
World,    936    Mona<lnork    Block. 

THK  EI.KCTHIC  STORAGE  BATTERY  COMPANY,  having 
sucreMHfuliy  Introduced  Its  biilteries  into  Chicago,  through  Mr. 
Charles  Hllzard,  general  sales  agent,  has  placed  the  Western 
agency  with  Pierce  &  Richardson,  527  Manhattan  Building.  Both 
th«se  gentlemen  are  favorably  known  to  llie  entire  electrical  fra- 
ternity, and  their  suc-ens  In  handling  the  electric  storage  bat- 
tery does  not  seem  to  be  riuestioned. 

THE  WK8TERN  ELECTRIC  COMPANY  reports  that  It  has  In 
progress  the  wiring  of  the  Astor  residences  at  65th  street  and 
Fifth  avenue  for  2.100  lights.  The  wiring  is  all  In  brass  armored 
conduit  "f  the  Interior  Conduit  and  Insulation  Comp.iny.  after  the 
specinration  of  ArcJiltert  Hunt.  The  Scrlbm-r  Building  is  going 
up  at  a  reoord-briaklng  pace  under  the  guidance  of  Architect 
Flagg  and  Builder  Wills.  The  wiring  contract  for  800  lights  for 
this  building  has  been  awarded  to  the  Western  Electric  Company. 

HARGE.NT  *  LUNDY.  Western  agents  for  the  Crocker-Wheeler 
motor,  have  now  on  exhibltirm  in  their  shov/  room,  Monadnock 
Block.  Hnmples  of  all  the  types  of  motors  manufactured  by  the 
Crocker-Wheeler  company.  These  Include  a  new  and  very  In- 
genious fan  motor,  known  as  the  1R94  type;  a  Worthington  elec- 
tric pump  for  hoviBP  tank  service,  and  electrically  operated  ma- 
rhineji  of  cllfTerent  klnrl!».  for  which  lh<>y  seem  to  have  a  great 
demand,  Judging  from  the  number  of  visitors. 


Canndian   Notes. 


MH    .JOHN     M    AN'  'N.  of  North  Toronto,    who    Is  largely 

Interenied   In   the   Mel  n    ItaHwav  Company,  nt  that   suburb, 

has  lssue<|  n  writ  to  rentrnln  the  dlreotnrs  from  selling  the  Metro- 
politan's franchise  to  the  Toronto  Railway  Company,  a  deal  which 
has  been  on  the  carpet  now  f<ir  some  lime 

TIIK  grAHTKRLY  .MTATK.MKNT  of  the  Hamilton  Street  Rail- 
way shown  the  earnings  for  the  three  months  ending  March  24 
to  be  K.I.M?.??.  The  cHy"«  share  of  this  sum  Is  $2.R55.47.  made 
up  of  fi  per  cent.  c»f  the  grow*  re.  .  ■;  •  ,,id  $1,44.1.20  mileage.  This 
Is  an  Increase  of  tl41  for  the  om  in>j  r|iiarler  of  last  year. 

APPLICATION  FOR  INCdUI'OR ATION  by  letters  patent  has 
been  made  by  the  Packard  Electric  Company,  of  Montreal.  The 
headquarters  of  the  company  will  be  In  that  city,  and  the  capital 
stwk  <»f  the  compnnv  Is  fixed  at  f.100,000  Packard  Pro,.  .  of  War- 
ren. Ohio;  Howry  Bron..  of  Saginaw,  Mich  :  A.  McKenxlo.  bar- 
rister, of  Tr»nmto.  are  among  the  pnn>onod  Incorporators. 

THE  ELECTRIC  INSTALLATION  COMPANY,  of  ' 
has  applied  to  the  Hnnnee  committee  of  the  London  Cll^ 
•'"   '"•■   '""^  c   the   e|e<Mrlc   railway    franchise.      A 

plan  of  tl.  prepared  and  forwarded  to  the  com- 

pany, and  It  Is  exiM'c'.^d  an  offer  will  shortly  be  received  from 
them,  which.  It  is  thought,  will  force  a  fresh  one  from  the  Lon- 
don   Street    Railway    Company. 

ALPKHMAN  LAMB  ),as  written.  Instructing  the  city  engineer 
to  rrp..rt  on  the  ov^t  of  a  plant  necessary  to  enable  the  city  to  do 
Its  own  electric  lighting,  and  to  secure  estimate-  fr^m  ioadine 
manufacturers  In  the  Vi        '    ' 

n   plant.      The  c<otract   r  ,,      " 

Toronto  Electric   Light    Company    expires   In     Octot>er.    18W,    apj 


Chairman  Lamb  thinks  that  the  city  should  move  at  once  in  the 
matter.  It  now  costs  the  city  5107,774  per  annum,  and  Alderman 
Lamb  thinks  the  service  could  be  supplied  for  very  little  over  one- 
half    this    cost 

AN  INTERESTING  .STATE  OF  AFFAIRS  has  developed  in  re- 
gard to  the  double  tracking  of  the  Niagara  Falls  Park  and  River 
Railway  since  the  agrsK?ment  was  completed  between  that  com- 
pany and  the  park  co-nmissioners.  Surveys,  which  have  been 
made  with  a  view  of  straightening  out  the  road,  show  that  the 
steel  towers  of  the  upper  Suspension  Bridge  project  four  feet 
into  the  street,  and  that  the  southeast  corner  of  the  Clifton 
projects  much  more.  To  straighten  the  road  as  desired,  it  will 
require  the  removal  of  some  30  feet  from  the  corner  mentioned 
of  the  Clifton  House,  and  the  removal  of  the  two  bridge  towers. 
at  the  expense.  It  is  s.iid,  of  the  owners  of  the  same.  As  to 
whether  the  bridge  company  can  be  compelled  to  remove  the 
towers  or  not  Is  a  question  which  is  to  be  settled  in  the  courts. 


English  Notes. 


TELEGRAPH  REVENUE.— Notwithstanding  the  competition  of 
the  telephone,  the  telegraph  revenue  in  this  country  continues 
to  increase  slowly  but  surely.  For  the  year  ending  March  31  last 
the  total  receipts  amounted  to  £2.4.')0,000,  an  increase  of  £60.000. 
or   2.4    per   cent. 

THE  CITY  LIGHTING.— During  the  recent  severe  frost  the 
water  mains  supplying  the  central  station  of  the  City  of  London 
Electric  Lighting  Company  burst,  and  the  boilers  were  In  danger 
of  being  deprived  of  their  natural  provender.  In  this  emergency 
the  engineer  In  charge  displayed  considerable  resourcefulness.  He 
wired  to  the  captain  of  the  Ix)ndon  f^re  brigade,  asking  for  the 
loan  of  a  fire  engine.  This  was  promptly  grranted.  and  the  boilers 
were  kept  going  by  means  of  the.  so-called,  water  of  the  Thames, 
which  was  pumped  into  them  with  the  assistance  of  a  steam  fire 
engine.  It  may  be  remarked  that  the  City  of  London  Electric 
Lighting  Company,  like  the  Metropolitan  Electric  Supply  Company, 
has  an  action  pending  against  it  for  Injury  done  by  vibration  aris- 
ing from   the  working  of  Its   central   station   engines. 


llcutci  of  the  y^U^ij. 


Telegraph   and  Telephone. 

THE  CITIZEN.S  TELEPHONE  COMPANY,  of  El  Paso.  Tex.. 
Is   preparing    to    Install    200   Instruments. 

HOLLAND.  IND.— Dr.  H.  W^  Stock,  of  Holland.  Is  Interested  In 
a  proposed   telephone  line  between   Huntlngburgh  and  Holland. 

HINC.HAM,  MASS.— The  Now  England  Telegraph  and  Tele- 
phone Company  has  asked  permission  to  extend  Its  lines  and 
erect  new  poles,  and  the  Board  of  Selectmen  have  taken  the  mat- 
ter  under  advisement. 


Electric  Light  and  Power. 


WELLS.  MINN.— The  matter  of  electric  street  lighting  Is  being 
discussed. 

THE    nCHLIN    IRON    WORKS,    Dublin,    Ga..    wants    a    small 

electric  light  plant. 

HA  WARDEN,  IOWA— The  matter  of  electric  street  lighting 
Is   being   discussed. 

DELL  RAPIDS.  S.  D.-The  City  Council  is  considering  a  pro- 
position for  an  electric  light  franchise. 

I.'  TON,  N.  C— A  joint  stock  company  has  been  organized 

In  I.  I,  N.  C,  to  put  In  an  electric  light  plant. 

SOUTH BORO.  MASS.— The  Town  Council  Is  being  urged  to 
take  action  In   the  matter  of  an  electric  light  plant. 

THE  NATIONAL  LIGHT  AND  FUEL  COMPANY.  Washing- 
ton, D.  C,  wishes  estimates  for  an  electric  light  plant. 

N  '  <1N,  OHIO— An  election  will  bo  held  May  14  to  vote  on 

'he   i  1   issue  of  J60,o«o  waterworks  and  electric  light  bonds. 

AN  ELECTRIC  LIGHT  PLANT  Is  to  be  constructed  at  Liberty. 
N.  Y..  nnd  Woleott  &  Daly  can  be  addressed  regarding  the  same. 

WASHINGTON.  PA.— The  ofTlclals  of  the  local  electric  street 
railway  company  are  being  urged  to  extend  the  Hne  to  the  ceme- 
tery. 

THE  MOUNT  STERLING  ELECTRIC  LIGHT  AND  POWER 
COMPANY.    INC..    haji   certified   to   an    Increase   of   capital   stock 

from   }7.0(Mi    to   $12,000. 

PARSONS.  PA.— Taxpayers  are  asking  the  Borough  Council 
I  the  matter  of  nn  electric  lighting  plant,  to  be  owned 

■  1  by  the  borough. 

ROME,  N.  Y  — The  C<^uncll  will  soon  call  for  bids  for  150  street 
lamps  to  be  kept  burning  from  sunset  to  sunrise,  and  such  bids 
are  to  b«  received  for  W  days. 
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HENDERSON,  MINN.— The  proposition  to  bond  the  town  for 
the  purchase  of  an  electric  light  plant  was  carried  by  a  l.irge  ma- 
jority.     C.  Frankenfleld  is  city  clerk. 

CROTON,  N.  Y.— Residents  are  discussing  the  matter  of  incor- 
poration for  Croton,  to  the  end  that  they  may  have  improved 
streets  and  a  street  lighting  system. 

SPRINGFIELD,  MINN.— The  citizens  are  in  favor  of  putting  in 
an  electric  light  and  waterworks  system.  The  sum  of  .$11,000  in 
bonds  for  waterworks  was  voted  last  year. 

RICHMOND,  VA.— The  city  authorities  have  received  a  proposi- 
tion from  a  capitalist,  whose  name  is  withheld  for  the  present,  in 
the  matter  of  erecting  an  electric  light  plant. 

RAT  PORTAGE,  ONT.,  CANADA.— Sealed  proposals  will  be 
received  till  May  1  for  lighting  the  streets  by  electricity;  22  arc 
lights  are  required.      J.  K.  Brydon  is  city  clerk. 

MONTCLAIR,  N.  J.— At  a  meeting  of  the  Montclair  Town  Coun- 
cil, the  electric  light  ordinance  produced  much  acrimonious  dis- 
cussion, and   the  ordinance  was  finally  laid  over  for  two  weeks. 

MILFORD  CENTRE,  OHIO.— Sealed  proposals  will  be  received 
to  May  11  for  the  construction  of  an  electric  light  plant  for  arc  or 
incandescent  lights,  as  per  plans  on  file.      J.  G.  Bennett  is  clerk. 

RACINE,  WIS.— City  officials  did  not  accept  any  of  the  bids 
for  street  lighting.  A  committee  was  appointed  to  make  a  thor- 
ough investigation  ihto  the  matter  of  a  municipal  electric-light  plant. 

HUDSON,  N.  Y.— The  Citizens'  Electric  Light  and  Power  Com- 
pany has  been  granted  permission  by  the  Council  to  erect  poles 
and  string  wires.      Edward  J.  Hodge  is  secretary  of  the  company. 

PORT  RICHMOND,  STATEN  ISLAND,  N.  Y.— It  is  likely  that, 
owing  to  the  strong  opposition  of  Chairman  Egbert,  of  the  Village 
Trustees,  the  award  of  contract  for  electric  lighting  to  Charles  A. 
Ingalls     will    be    reconsidered. 

SOUTH  NORWALK,  CONN.— A  resolution  has  been  passed  that 
the  city  of  South  Norwalk  establish  one  or  more  plants  for  the 
manufacture  and  distribution  of  gas  or  electricity,  and  for  furnish- 
ing light  for  municipal  and  general  use. 

SAN  FRANCISCO,  CAL.— Mayor  Ellert  has  expressed  himself 
in  favor  of  a  municipal  electric  lighting  plant.  Expert  George  P. 
Low  will  estimate  the  co.st  of  wiring  the  City  Hall  and  construct- 
ing and  maintaining  an  electric  light  plant. 

PALMYRA,  N.  Y.— The  Palmyra  Electric  Light  and  Power  Com- 
pany will  start  work  on  its  proposed  electric  light  plant  some 
time  this  month.  The  power  will  be  brought  from  the  Littleville 
plant,  which  is  seven   miles  from  Palmyra. 

HAMILTON,  OHIO.— The  City  Council  has  rescinded  all  con- 
tracts with  the  several  electric  companies,  and  citizens  will  be 
granted  an  opportunity  to  vote  on  the  proposition  to  issue  addi- 
tional electric  light  bonds  to  the  amount  of  $50,000. 

NEW  BRIGHTON,  STATEN  ISLAND,  N.  Y.— Sealed  proposals 
will  be  received  to  8  P.  M.  May  1,  for  the  erection,  maintenance 
and  operation  of  a  system  of  street  lights  for  one  year,  as  per 
details  to  be  had  of  J.  F.  O'Grady,  clerk  of  the  village. 

VALPARAISO,  IND.— Edwin  Tice  and  Edgar  S.  Noe,  both  of 
Chicago",  111.,  have  been  granted  a  25-year  franchise  for  erecting 
and  maintaining  an  arc  and  incandescent  light  plant  and  tele- 
phone exchange,  the  plant  to  be  in  running  order  in  six  months. 
CANTON,  ILL. — The  electric  light  company  is  preparing  to  en- 
large its  engine  power,  and  it  will  lower  the  price  for  lighting. 
It  will  put  in  for  leading  merchants  from  10  to  16  200-candle  power 
arc  lights,  and  will  arrange  for  residence  lighting  on  an  ex- 
tended scale. 

KINGSTON,  N.  Y.— On  account  of  trouble  with  the  Kingston 
Electric  Light  Company,  the  company  has  been  notified  that  after 
April  12  the  city  will  not  accept  their  lights,  and  proposals  are  now 
called  for  to  light  the  streets  and  public  buildings  with  electricity, 
gas    or    naphtha. 

SALAMANCA,  N.  Y. — It  has  been  found  that  the  contract  made 
by  the  town  authorities  with  the  electric  light  company  is  il- 
legal technically,  but  it  is  not  likely  that  any  changes  will  be 
made  by  either  party,  provided  the  company  makes  certain  re- 
quired   improvements. 

MARBLEHEAD,  MASS.— The  selectmen  have  called  a  town 
meeting  for  Friday  evening,  April  20,  to  see  if  the  town  will  in- 
struct the  electric  light  committee  as  to  the  location  of  the  elec- 
tric light  plant,  and  also  to  see  if  the  town  will  reconsider  the 
vote  whereby  It  voted  to  appropriate  $10,000  for  the  electric  plant, 
to  be  assessed  on  the  poles  and  estates  this  year. 

NORTH  TONAWANDA,  N.  Y.— The  bill  to  be  presented  to  the 
Legislature,  authorizing  the  erection  of  an  electric  lighting  plant 
for  North  Tonawanda,  has  been  completed.  It  provides  that 
whenever  the  majority  of  the  village  trustees  shall  deem  it  advis- 
able they  may  submit  the  matter  to  vote  of  taxpayers,  and  in  the 
event  of  a  favorable  vote  they  are  to  issue  30-year  bonds. 

SPRINGFIELD,  ILL.— The  street  lighting  committee  will  re- 
ceive bids,  to  be  submitted  to  Council,  for  a  municipal  electric 
light  plant  of  300  lights  with  2,000  candle  power  capacity.  For 
terms  address  the  chairman  of  the  street  lighting  committee,  E. 
R.  Sayler,  who  will  also  furnish  plans  and  specifications.  The 
local  electric  light  company  has  been  charging  the  city  $150  per 
lamp,  but  has  agreed  to  reduce  it  to  $100,  but  the  Council  Insists 
on  $80,  failing  which  they  will  erect  a  plant  for  themselves. 


NORFOLK,  VA.— Prof.  L.  F.  Rodinella,  of  Philadelphia,  has 
lately  completed  plans  and  specifications  for  an  additional  dyna- 
mo house  for  the  Electric  Company  of  Virginia.  The  building 
will  be  of  brick  and  iron  construction,  with  a  frontage  of  85  feet 
and  a  depth  of  56  feet,  although  the  plans  provide  for  extending 
the  latteer  to  103  feet  when  the  increasing  business  of  the  com- 
pany demands.  The  plant  will  be  immediately  increased  to  750  h. 
p.,  supplied  by  Corliss  engines,  belted  to  clutch  pulleys  on  each 
section  of  the  line  shaft,  so  that  any  engine  can  be  temporarily 
thrown  out  for  rest,  cleaning  or  repairs.  The  line  shaft  and  pul- 
leys are  carried  in  pillow  blocks  on  floor  stands,  and  the  arc  and 
incandescent  dynamos  are  so  belted  to  the  different  sections,  that 
by  means  of  clutch  couplings  they  can  be  thrown  in  as  needed 
to  supply  the  varying  demands  of  different  parts  of  the  day.  Or- 
ders have  already  been  placed  and  work  commenced  on  the  foun- 
dations. 


The  Electric  Railway. 

SPOKANE,  WASH.— The  Spokane  Street  Railway  will  extend 
its    lines. 

LA  CROSSE,  WIS.— The  La  Crosse  and  Onalaska  Electric  Rail- 
way Company  has  increased  its  capital  from  $30,000  to  $50,000. 

SAN  FRANCISCO,  CAL.— The  Market  Street  Railway  officials 
are  discussing  the  matter  of  an  immense  power  house  at  Chamel 
and    Bryant    streets. 

NEWPORT,  KY.— A  new  electric  road  will  be  built  from  Elev- 
enth and  Brighton  streets  to  the  Rosedale  racecourse.  Work  will 
hi  commenced  within  60  days. 

NEW  HAVEN,  CONN.— It  has  been  decided  to  go  ahead  with 

the  work  of  building  the  electric  road  between  Savin  Rock  and 
Merwin's  Point,  to  be  finished  June  15. 

ALBION,  N.  Y.— A  survey  has  been  completed  for  the  proposed 
elevated  single-rail  electric  road,  to  be  operated  by  storage  bat- 
teries between  Lake  Ontario  and  Batavia. 

THE  DOM  RAILWAY,  of  Austin,  Tex.,  reported  as  purchased 
and  converted  into  an  electric  railway,  has  been  bought  by  the 
Fort  Wayne  Electric  Company,  Fort  Wayne,  Ind. 

PITTSTON,  PA.— The  Real  Estate  Trust  Company,  of  Philadel- 
phia, Pa.,  has  placed  on  record  a  mortgage  against  the  Pittston 
Street  Car  Company  for  $200,000.  The  money  is  to  be  used  to 
equip  the  road  with  electricity. 

CLAYTON,  MO.— The  Clayton  and  Creve  Coeur  Railway  Com- 
pany has  applied  to  the  County  Court  for  a  franchise  to  con- 
struct and  operate  an  electric  railway  line  from  Clayton  to  Creve 
Coeur    Lake. 

PITTSFIELD,  MASS.— A  committee  of  residents  of  Lanesboro 
will  consult  with  the  officials  of  the  Pittsfield  Electric  Railway 
Company  in  the  matter  of  extending  their  lines  to  Lanesboro,  about 
five  miles  distant. 

THOMPSONVILLE,  CONN.— The  matter  of  an  electric  road 
from  Thompsonville  to  Springfield  is  being  discussed,  and  the 
Hartford  "Courant"  is  authority  for  the  statement  that  definite 
steps  will  ere  long  be  taken. 

RICHMOND,  VA.— The  Virginia  Electric  and  Railway  Com- 
pany has  applied  for  permission  to  construct  a  double-track  ele- 
vated railway  on  Bro.id  street,  and  the  matter  has  been  referred 
to  the  committee  on  streets. 

BURLINGTON,  VT.— The  directors  of  the  Burlington  and  Wi- 
nooski  Street  Railway  Company  will  increase  their  capital  stock 
by  $200,000,  and  they  will  extend  their  lines  this  spring  either  to 
Queen  City  Park  or  to  the  Lake  front. 

NEW  HA\EN,  CONN.— The  New  Haven  and  Westville  Rail- 
road Company  has  applied  for  permission  to  equip  with  electricity 
for  a  trolley  system;  also  for  extensions  to  the  line  and  double 
tracks  throughout  nearly  the  entire  loute. 

KANSAS  CITY,  KAN.— The  Kansas  City,  Rosedale  and  Mer- 
riam  Park  Electric  Railway  Company  has  petitioned  the  County 
Board  for  a  franchise  for  an  electric  line  on  the  Southern  Boule- 
vard, from  Rosedale  to  the  Johnson  County  line. 

NEW  YORK,  N.  Y.— The  Sherman  Park  and  Westchester 
County  Railway,  capital  stock  $12,000,  has  been  chartered  to  build 
and  operate  a  street  railway.  The  directors  are  Louis  Smad- 
beck,  William  Fisher  and  Isidore  B.  Brooks,  of  New  York. 

PITTSBURGH,  PA.— The  Suburban  Rapid  Transit  Co npany 
has  applied  for  a  franchise  for  a  route  which  will  include  passage 
over  the  proposed  new  22d  street  bridge,  and  the  petition  for  their 
franchise  has  been  referred  to  the  committee  on  corporations. 

MIDDLETON,  CONN.— The  Common  Council  has  voted  to 
grant  the  petition  of  the  Meriden  Horse  Railway  Company  to 
equip  its  system  with  the  overhead  trolley  system.  A  long  fight 
on  the  part  of  the  opponents  of  the  trolley  had  been  expected. 

JAMAICA,  L.  I.,  N.  Y.— Fred.  W.  Dunton,  president  of  the  Long 
Island  Boynton  Bicycle  Railroad  Company,  will  present  at  the 
next  meeting  of  the  Queens  and  Suffolk  counties  boards  of  super- 
visors a  petition  for  right  of  way  for  his  proposed  bicycle  railroad. 

MIDDLETOWN,  CONN.— Mayor  Vlnal  has  vetoed  the  resolu- 
tion  of  the  Common  Council  permitting  the  local  street  railway  to 
equip  with   the   trolley   system.      He  claims   that   the  petition   is 
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not  sufficiently  Bpeciflc  ainl  dor-s  not  afford  proper  protection  to 
the  city. 

PATIORSON,  N.  J.— The  I'aU-rson  -CaJl  is  auih'.riiy  for  the 
Htat<-nn.nt  that  Architect  Coleman  Gray,  of  I'atorson,  has  been 
off«,'recl  the  position  of  supervlsjnfj  engineer  upon  a  new  electric 
railway,  to  be  built  In  IC.i  klaiul  County.  New  York  Slate.  He 
has  not  yet  accepted. 

CCjHTIjASI),  S.  Y.—ll.  L,.  Un^nson,  i  inn  a  Seranton  syn- 

dicate,  appean-d   i>efore   the  village   tru  iih   a   petition  for  a 

franchise  for  an  electric  street  railway,  but  the  meeting  adjourned 
without  taking  definite  action.  Mr.  lironson  represented  Page, 
H:ind    &    Simpson,    of    Seranton. 

DATAVIA,  N.  y.~The  Hon.  J.  W.  Holmes  has  completed  sur- 
veys for  the  projKised  experimental  line  of  the  Beecher  single- 
track  railway  from  Waterport  to  Lakeside,  and  the  work  of  con- 
struction will  begin  as  soon  as  a  company  can  be  formed,  which 
It  is  exp<?cted  will  In:  within  a  week. 

SAN  FItANCLSCO,  CAL.— J.  L.  Wlllcutt,  manager  of  the  Con- 
solidated Street  Hallway  Company,  states  that  the  actual  build- 
ing <<f  the  power  house  Is  to  be  done  by  the  Pacific  Improvement 
Company,  and  th.-it  It.  1'.  Schwerln  will  have  the  matter  In  charge. 
Plans  have  not  yet  been  completed. 

NIAtJARA  FALLS,  N.  Y.— The  bill  Incorporating  the  Niagara 
River  Tramway  Company  has  passed  the  Senate.  The  company 
contemplattrs  a  railway  on  cables  stretched  over  Niagara  Falls. 
Oeorge  \V.  Poun«l,  of  Lockport,  Is  the  orlginat(jr  of  the  project; 
N.  R.  Campbell,  »jf  Niagara  Falls,  is  also  Interested. 

WASHINGTON,  D.  C— general  Catchlngs,  of  Mississippi,  has 
Introfluced  Into  the  House  a  bill  to  Incorporate  a  company  which 
proposes  to  build  a  bicycle  elevated  electric  railway  between  New 
York  and  Washington,  to  use  the  Brett  system.  Hamilton  Diss- 
ton.   tile  Philadelphia  saw  manufacturer.  Is  one  of  the  promoters. 

I{0»'Hi:STi:ii,  N.  Y.— The  directors  of  the  Grand  View  Beach 
Railroad  have  let  the  contract  for  their  proposed  power  house  to 
William  Summerhays.  Sons  &  Co.,  to  cost  $30,000.  It  Is  the  In- 
tention of  the  company  to  furnish  light  to  Charlotte,  Summervllie 
and  Wliiil.Mor  Beach,  and  also  along  the  line  of  the  railway.  Work 
will  be  begun  at  once. 

VOVr.llKKKl'HlK.  S.  Y.  It  Is  now  stated  that  Immediate  steps 
will  be  taken  to  biilM  the  proposed  electric  line  of  the  I'oughkeep- 
sle  Cliy  ami  WappinK<T  Falls  Ualiway,  which  will  cost  $750,000. 
The  following  i»romlnent  residents  of  Poughkeepsle  are  Interested: 
W.  H.  Wood,  J.  W.  Hinkley,  J.  L.  Williams,  I.  DeGroff,  C.  H.  Case, 
P.  H.  Troy  and  John   Mylod. 

HAUKISIU'IK;,  pa.— Charters  have  been  Issued  to  the  Houtz- 
dnle  an<l  .Suburban  Railway  t'ompany  and  to  the  Phlllpsburg  and 
Suburban  FlectrU*  Railway  Company,  with  same  oHlcers.  and  a    caj)- 

Ital  of  $11 h.       The  pn-sldent  Is  A.  Markle,  of  Hazleton,  and 

the   dlre<  I  John    A.    Seely,    of   Brooklyn,    N.    Y.;   Charles   A. 

Bragg,  of  I'hiladelphla,  Pa.;  K.  S.  Iioud  and  J.  Kdwin  Giles,  of 
Ilaxleion,    Pa. 


PersonnI  Notes. 


Mil  .1  .\  .M  FS  I.  ,\YFR,  whose  name  h.-is  been  an  prominently  be- 
fore tlie  electrical  pul)l|e  for  some  years, 
lias  liceeptod  the  position  of  general 
inanagi-r  of  the  Royal  .\ro  Flectric  Com- 
l>any.  with  home  ofTlces  at  143  Liberty 
Htrei't,  N«-w  York.  As  superintendent 
of  the  great  arc  lighting  plant  of  the 
St.  Loulv  Munlelpnl  Flectric  Lighting 
and  Powwr  Company.  Mr.  Ayer  luul  a 
lieid  wliieli  gave  ample  opportunities  for 
the  dis|>lay  of  thiise  <|ualltles  which 
have  placed  him  among  the  foremoHi 
elect rli-al  engineers  In  .Xinerh-a.  The 
achievement  of  Mr.  Ayer  In  planning, 
construeting  and  pulling  In  operation 
this  plant,  the  largest  arc  lighting  In- 
stnllallon  In  th«'  world,  within  11  m<inths 
from  the  day  ho  tcw.k  hold  of  the  work, 
rnnks  among  the  groat  fonts  In 
olictrlcnl  onglnoi-rlng,  nnd  implies 
f«»r  the  comp.nny  with  which  ho  has 
connecti-<l  himself.  Mr.  Ayor  was  oloctod  pn-sldont  of  the  Na- 
tional Fleiiric  Light  AssiMMntlon  In  1S92.  and  prrsldod  at  the  St. 
Louis  meeting  In  IVi.t -one  of  the  most  successful  meetings,  partic- 
ularly from  a  technical  standpoint.  In  the  history  of  the 
tlon,  nnd  whoso  success  was  Iwrgelv  tine  to  the  marked  •>! ,  c 

nblllllos    of    Its    president,    nnd    '  m    In    which    hr    is 

personally   held   by   n   host   of  fi  .inihtancrs. 

MR.   F.  S.  FFRRY.  Frllow  In  Physics  nnd  Flortrlral  Knglnoor- 
Ing  nt    tho  Johns   Hojiklns  t*nlverslty.   hn?  la   posit  i.<n   In 

tho  onglncering  deparltnonf   of   the   Rnynl  •  ctric  Company, 

New  York.  Mr.  l'^err>-  Is  well  known  for  his  rosonrchoji  on  tho  sub- 
ject <»f  light.  b.^th  nt  Cornell  CnlversHy  nnd  Johns  Hopkins,  and 
hns  mndo  Important  contributions  to  the  literature  on  the  subject. 
He  was  formerly  an  Instructor  at  Cornell. 


a     prosperous     future 


S^varlc  mxd  SttrTxtotiial  Itotce 


PJJOF.  E.  P.  ROBERTS  is  preparing  plans  for  the  electric  plant 
of  the  Garfield  Building,  Cleveland,  Ohio,  in  which  2,300  lights  will 
be    used. 

THE  WROUGHT  IRON  BRIDGE  COMPANY,  Canton.  Ohio, 
has,  during  the  past  few  months,  been  running  their  works  on 
full  time,  notwithstanding  the  so-called  stringency. 

THE  PURITY  OIL  FILTER  MANUFACTURING  COMPANY, 
90  Water  street,  Pittsburgh.  Pa.,  finds  business  excellent  thus  far 
In  April.  It  has  duplicated  orders  sold  from  one  to  two  years  ago 
four  different  times  In  ten  days,  showing  that  "the  proof  of  the 
pudding  is  in  the  eating." 

FRANK  H.  STEWART,  7208  Green  street.  Philadelphia,  has 
removed  to  41  North  Seventh  street.  He  reports  having  recently 
received  an  order  for  225  15-ampere  flush  switches  for  one  building 
In  Philadelphia,  and  a  number  of  orders  for  ceiling  fans. 

MR.  D.  C.  SPRUANCE.  late  of  the  Helios  Electrical  Company  of 
Philadelphia,  has  opened  an  office  In  the  Betz  Building,  this  city, 
and  will  devote  his  attention  for  the  next  few  weeks  to  the  or- 
ganization of  two  electrical  manufacturing  companies,  both  of 
which  will  be  located  in  Philadelphia. 

THE  VARLEY  DUPLEX  MAGNET  COMPANY,  64  Cortlandt 
street.  New  York,  has  issued  a  catalogue  calling  attention  to  the 
merits  of  the  duplex  magnet,  and  including  a  price  list  with  ref- 
erence to  cuts,  showing  plainly  the  dimensions  of  the  various 
magnets  kept  in  stock  by  the  company. 

THE  VEGETABLE  BOILER  COMPOUND  COMPANY,  of 
Utica,  N.  Y.,  which,  as  implied  by  the  name,  manufactures  a  com- 
pound for  the  cleansing  of  boilers,  is  in  receipt  of  many  flattering 
testimonials,  in  which  the  writers  state  that  the  compound  ac- 
complishes even  more  than  the  manufacturers  claim. 

THE  DAYTON  (OHIO)  GLOBE  IRON  WORKS  COMPANY  has 

issued  a  106-page  catalogue  of  power  transmitting  machinery,  in- 
cluding gearing,  shafting,  pulleys,  couplings,  hangers,  boxes,  floor 
stands,  collars,  etc.  A  number  of  pages  at  the  end  are  devoted 
to  t.Tbles  useful  to  mechanical  engineers  and  millwrights. 

MARK  A.  RIPLOGLE,  Cedar  Falls,  Iowa,  has  issued  a  cata- 
logue of  governors  for  water  wheels  operating  electrical  machinery. 
By  means  of  these  governors  It  Is  claimed  that  the  speed  of  a 
water  power  shaft  can  be  regulated  almost  as  closely  as  that  of  a 
steam  engine  shaft,  and  the  practical  results  are  Just  as  good. 

T.  T.  BURCHFIELD  &  CO.,  Philadelphia  agents  for  M.  A.  Green 
engines,  are  putting  up  for  the  Ringing  Rock  Electric  Railway 
Company,  Pottstown.  Pa.,  two  150-h.  p.  1.")  by  14  inch  direct  connected 
engines  with  two  72  by  18  foot  high  pressure  boilers.  Installed 
complete  with  pumps,  heaters.  Injectors,  etc.,  to  be  In  running 
order  by  May  10. 

THE  UNITED  COLUMBIAN  ELECTRIC  COMPANY,  2S0  Broad- 
way, New  York,  has  Issued  a  catalogue  describing  In  detail  Its  Im- 
proved twin  series  r.nilway  motor,  and  It  will  repay  those  Inter- 
ested In  electric  street  railways  to  send  for  a  copy.  The  (Explana- 
tions arc  clear,  the  engravings  good  and  a  table  of  comparative 
tests  jirlntoil  Is  very  suggestive. 

THE  INTERIOR  CONDUIT  AND  INSULATION  COMPANY. 
44  Broad  stri-et.  New  York,  Informs  us  th.-it  the  Government  ar- 
chitects, after  thorough  tests  of  its  new  Iron  armon^  conduit,  have 
signified  their  approval  of  It.  and  have  already  taken  measures 
to  have  (ir>vornmont  buildings  now  In  the  process  of  construction 
entirely  e<iuii>pcd  with   the  Iron  armored  conduit. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  East  Berlin.  Conn., 
hns  recolveil  an  order  from  the  Delaware,  Lackawanna  and  West- 
ern Rnilroad  Company  for  two  engine  house  roofs,  both  roofs  to  he 
covered  with  the  Berlin  Iron  Bridge  Company's  patent  .i 
densntion  corrugate<l  Iron.  Also  nn  order  for  an  Iron  i  ,  f 
building  for  the  Inumlry,  kitchen,  engine  ninl  boiler  rooms  of  the 
Cirecn  Island  Improvement  Company's  new  hotel  at  Lake  George. 
N.    Y. 

THE  SUNBEAM  LA.XIP  MANUFACTURING  CCtMPANY,  703 
La  Snllo  street.  Chicago,  has  Issued  two  circulars,  which  users  of 
Incandescent  lamps  wouhl  do  well  to  send  for.  They  contain  a 
iliscusslon  of  the  points  which  nfToct  the  ecf<noniicnl  use  of  In- 
candescent latnps,  a  table  of  some  tests  of  lamps  In  actual  ser- 
vice In  Chlcako.  showing  how  Inefllclent  lamps  mny  he,  and  tables 
giving  full  electrical  da*>j;  of  the  various  Sunl>caTn  lamps  manu- 
factured. 

THE  E.  W.  BLISS  COMPANY.  17  Adams  street.  Brooklyn,  N.  T.. 
nro  completing  two  large  presses  for  shipment.  One  Is  a  tog- 
gle drnwing  press  weighing  140.000  pounds  and  driven  by  an  en- 
gine nttached  to  It.  This  press  was  <  '  'nun  England,  and 
Is  to  be  used  In  drawing  up  heavy  st^  s.  Another  press, 
tr>Y  one  of  the  largest  tin  stamping  firms  In  this  country,  weighs 
7.';.noo  pounds,  and  will  be  used  for  drawing  up  heavy  enameled 
Iron    ware   of   various   descriptions. 

THE  HOPPES  MANUFACTURING  COMPANY,  Springfield, 
Ohio,  manufacturer  of  the  well  known  "Hopi>es"  live  steam  feed- 
water  purifier,  has  secured  the  contract  for  the  purifiers  for  the 
new  city  electric  light  plant  now  being  erected  by  the  Public  Light- 


April  21,  1894. 


O^HK     ELKCTRICAL     WORLI3. 


559 


ing  Commission  of  Detroit,  Mich.  The  Hoppes  purifiers  were  se- 
lected after  very  strong  competition.  The  order  calls  for  seven 
oOO-h.  p.  purifiers  to  carry  165  pounds  of  steam  wrjrking  pressure. 
Each  purifier  is  required  to  heat  and  purify  9,000  pounds  of  Ijoiler 
feed-water    per    hour. 

A.  L.  IDE  &  SON,  of  Springfield,  III.,  report  the  following  re- 
cent sales  of  Ideal  engines  to  electrical  companies:  One  12  by  12 
to  the  Franklin  Electric  Company,  Franklin,  Mo.;  one  15  by  14  to 
the  Monett  Electric  Company,  Monett,  Mo.;  one  13  by  12  to  the 
Chicago  Edison  Company,  prepared  for  direct  connection  to  an 
Edison  armature  for  the  Gottfreidt  Brewing  Company;  one  6  by  6 
to  the  Great  Western  Manufacturing  Company,  for  Leadville,  Col.; 
one  13  and  20  by  14  to  the  Western  Electric  Company,  for  Rut- 
land, Vt.,  and  two  8  by  10  to  the  Peninsular  Electric  Company,  for 
Wayne,    Mich. 

GUSHING  &  MORSE,  225  Dearborn  street,  Chicago,  are  sending 
out  an  envelope,  the  addressed  face  of  which  is  in  itself  a  clever 
conception,  enclosing  several  pieces  of  sticking  pla.ster.  On  one  flap 
of  the  envelope  is  printed  "stick  to  us  and  we  will  stick  to  you," 
and  on  the  other  the  following  directions:  "For  faulty  circuits, 
first  cleanse  the  lines  by  removing  all  the  old  imperfect  stuff,  and 
substitute  Kerite  insulated  wire.  For  leaky  joints  discard  every- 
thing else  and  wrap  with  Kerite  tape.  To  cure  profanity  use 
plenty  of  Kerite.  To  make  a  success  of  any  electrical  installa- 
tion use  Kerite.    For  cuts  or  bruises  use  enclosed  plaster." 

J.  L.  HAYES  &  CO.,  manufacturers  of  switches  and  tablet 
boards,  Pittsburgh,  report  business  exceedingly  good.  Among 
some  of  the  recent  orders  received  are  the  following:  125  fuse  boxes 
for  the  new  Postal  Building,  New  York  City;  106  tablets  for  the 
Carnogie  Steel  Company's  new  building  on  Fifth  avenue,  Pitts- 
burgh; 2  switchboards,  4  by  5  feet,  for  the  Mcintosh  &  Verner 
Building,  Pittburgh;  1  switchboard,  7  by  4  feet,  for  the  Second  Na- 
tional Bank,  Pittsburgh;  a  switchboard  5  feet  square  for  the  Morris 
&  Cass  Paper  Company;  8  marble  tablet  tables,  with  8  main  Ime 
switches — 16  switches  in  all — for  the  Huron  Building,  Pittsburgh. 

MESSRS.  FORD  &  BACON,  late  of  the  La  Roche  Electrical 
Works,  of  Philadelphia,  have  opened  an  office  in  the  Philadelphia 
Bank  Building,  were  they  will  conduct  business  as  consulting  and 
electrical  engineers.  These  gentlemen  are  so  well  and  favorably 
known  to  the  electrical  fraternity  through  former  important  posi- 
tions held  by  both,  that  this  introduction  is  scarcely  necessary. 
Mr.  Ford  was  formerly  the  Chicago  representative  of  the  Short 
Electric  Company,  and  Mr.  Bacon  was  connected  with  the  Wight- 
man  Electric  Company,  of  Scranton,  Pa.,  for  some  time.  Messrs. 
Ford  &  Bacon  are  thoroughly  capable  and  reliable  gentlemen,  and 
any  business  entrusted  to  them  will  receive  the  very  best  attention. 

STANLEY  &  PATTERSON,  32-34  Frankfort  street.  New  York, 
have  issued  an  attractive  catalogue  of  the  general  electrical  fur- 
nishings and  supplies  which  they  handle.  This  list  is  a  very 
large  one,  including  numerous  styles  of  annunciators,  alarms,  bells, 
buzzers,  switches,  push  buttons,  electric  bell  pulls,  gas  lighting 
supplies,  battery  motors,  small  dynamos,  primary  batteries,  mini- 
ature Incandescent  lamps,  medical  apparatus,  electric  door  openers, 


telegraph  instruments,  insulated  wires  and  cables,  cut-outs,  lamp 
shades,  light  fixtures,  magneto  and  electrical  telephones,  etc.  Thi.s 
company  is  agent  for  the  well  known  "Paranile"  wires  and  cables. 
They  are  making  a  specialty  ct  telephones  and  telephone  supplies, 
and  have  on  the  market  a  magneto  transmitter  that  is  claimed  to 
be  one  of  the  best  in  the  market  to-day.  The  catalogue  is  con- 
veniently arranged  and  carefully  indexed,  and  givers  some  idea  of 
the  scope  of  the  company's  business.  Stanley  &  Patterson  have 
had  extended  experience  in  the  electrical  field,  and  are  meeting 
with  well  merited  success. 

THE  PETTINGELL  ANDREWS  COMPANY,  of  Boston,  Mass., 
an  electrical  supply  establishment  whose  name  is  familiar  through- 
out the  country,  and  particularly  in  New  England,  entered  upon 
thv,  sixth  year  of  its  existence  last  month.  During  this  period 
the  company  has  earned  the  confidence  of  the  electrical  fraternity 
generally  as  the  result  of  well  directed  energj'  and  discreet  bus- 
iness sagacity.  It  was  the  first  electrical  supply  house  started  in 
New  England,  and  has  grown  with  the  industry.  It  has  recently 
decided  to  enter  the  railway  field  more  actively,  to  which  it  has 
not  heretofore  given  particular  attention,  and  a  special  depart- 
ment has  been  created  for  this  purpose.  It  will  also,  on  or  about 
May  1,  remove  into  very  handsome  new  quarters,  more  centrally  lo- 
cated in  the  building  at  the  corner  of  Federal  and  Franklin  streets, 
directly  in  front  of  where  it  originally  started  in  business.  A  bet- 
ter location  is  hardly  to  be  found  in  the  city  of  Boston,  or  a 
building  more  admirably  adapted  to  the  conduct  of  its  business, 
bordering,  as  it  does, on  three  streets — Federal,  Franklin  and 
Channing— thus  giving  to  it  abundance  of  light  and  magnificent 
sign  display  privileges.  In  its  new  home  it  will  have  four  sep- 
arate departments  of  business — the  lighting  supply,  the  railway 
supply,  the  motor  and  the  telephone  and  telegraph.  Beside  these 
there  will  be  a  department  for  retailing  small  supplies.  At  pres- 
ent the  company  is  the  sole  New  England  agency  for  the  Okonite 
Company,  Interior  Conduit  and  Insulation  Company,  Bryant  Elec- 
tric Company's  switches,  sockets  and  cut-outs.  Standard  Paint 
Company's  P.  &  B.  compound  and  paints,  P.  A.  line  and  feeder 
wires,  O.  K.  line  and  feeder  wires,  P.  A.  incandescent  lamps  and 
the  Medbury  insulation  for  railway  construction. 


^U0tn^00  llottce^. 


BATTERY  CUT-OUT  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  Syracuse,  N.  Y. 

OPEN  AND  CLOSED  CIRCUIT  CELLS.— The  Hayden  car- 
bon Porous  cup  No.  1  cell;  the  Hayden  carbon  porous  cup  No.  2 
cell;  a  Leclanche  clay  porous  cup  cell;  a  standard  Fuller 
cell;  a  No.  2  Fuller  cell;  a  single  cylinder  carbon  cell;  a  double 
cylinder  carbon  cell.  All  reliable  and  efficient  and  at  prices  lower 
than  ever.  THE  HAYDEN-BOOKER  MFG.  CO.,  2140  DeKalb  St., 
St.  Louis,  Mo. 
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U.   S.  PATENTS  ISSUED  APRIL  3,   1894. 
(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,  New  York.) 

517,427.  PROCESS  OF  MANUFACTURING  ACTIVE  MATER- 
IAL FOR  SECONDARY  ELECTRIC  BATTERIES;  W.  H. 
Boese,  Berlin,  Germany.  Application  filed  June  27,  1893.  This 
consists  in  mixing  a  metallic  oxide  with  a  sulphonic  acid  of 
anthracene  and  simultaneously  removing  electrolytically  soluble 
compounds. 

517,432.  INCANDESCENT  LAMP;  A.  C.  Carey,  Lake  Pleasant, 
Mass.  Application  filed  Feb.  3,  1894.  An  incandescent  lamp 
having  a  butt  of  moldable,  electrically  non-conductive  material, 
shaped  to  fit  any  socket,  having  external  longitudinal  grooves, 
contact  pieces  molded  in  its  end,  and  leading-in  wires  connected 
with  the  contact  pieces  and  laid  in  the  grooves. 

517,450.  ELECTRIC  BURGLAR  ALARM;  J.  Frame  and  R.  B. 
Morden,  Cooper,  Iowa.  Application  filed  Dec.  26,  1893.  This 
comprises  a  magnet  controlling  a  release  key  to  a  clockwork 
mechanism  for  a  mechanically  operated  alarm. 

517,452.  INSULATING  COMPOUND;  A.  Gentzsch,  Vienna,  Aus- 
tria-Hungary. Application  filed  Oct.  7,  1893.  This  consists  of 
the  extract  from  fossil  resins  from  which  the  gas,  vapors  and 
oils  have  been  removed. 

517.455.  SECONDARY  CELL  OR  BATTERY;  G.  B.  Henry,  Hart- 
ford, Conn.  Application  filed  June  21,  1893.  The  combination  of 
plates  with  their  terminals,  and  an  electrolyte  composed  of  a 
spongy  mass  of  flax  seed  mixed  with  dilute  sulphuric  acid. 

517,480.  ELECTRIC  SYNCHRONIZER  FOR  CLOCKS;  H.  S. 
Prentiss,  Elizabeth,  N.  J.  Application  filed  Nov.  3,  1892.  A 
timepiece  provided  with  a  detent,  a  train  and  a  cam  mounted 
on  one  of  the  arbors  of  the  train  and  engaging  the  lever  to  per- 
mit of  its  being  actuated  at  the  hour  indicated  by  the  time- 
piece. 


517,498.  ELECTRIC  TRAIN  LIGHTING  AND  BRAKING  SYS- 
TEM; G.  W.  Swartz,  Florence,  Ala.  Application  filed  Sept.  1, 
1893.  The  combination  with  the  brake  magnets  and  their  arma- 
ture, of  a  rod  connected  with  the  armature,  and  screw  threaded 
nuts  on  the  threaded  portion  above  and  below  the  armature, 
brake  shoes  pivotally  connected  with  the  rod,  and  links  sus- 
pending the  brake  shoes  from  the  frame  of  the  truck. 

517,502.  CIRCUIT  MAKER;  J.  Weaver,  Canandaigua,  N.  Y.  Ap- 
plication filed  Sept.  30,  1893.  This  comprises  a  horseshoe-shaped 
bracket,  circuit  wires  secured  tneceto,  a  contact  piece,  a  horse- 
shoe-shaped arch  and  a  fusible  strip  secured  to  the  arch  at 
one  end,  its  opposite  end  adapted  to  hold  the  contact  strip  nor- 
mally out  of  contact. 

517,520.  MINER'S  SAFETY  LAMP;  J.  Graham  and  H.  Chapman, 
Morley,  England.  Application  filed  Oct.  7,  1S93.  The  combina- 
tion of  a  burner,  electric  lighting  means  arranged  adjacent 
thereto,  the  chambers  carried  by  the  lamp  and  the  contact  piece 
extending  into  the  same. 

517,531.  INDUCTION  ELECTRIC  RAILWAY;  C.  E.  Roehl.  St. 
Joseph,  Mo.  Application  filed  May  4,  1S93.  The  combination 
of  primary  coils  located  along  the  roadway,  secondary  coils 
carried  by  the  moving  vehicles  and  self-inductive  resistances 
in  series  with  the  primary  coils.      (See  illustration.) 

517,547.  BURGLAR  ALARM  SPRING;  M.  T.  Gordon,  Stapleton, 
N.  Y.  Application  filed  Dec.  12,  1S93.  This  comprises-  a  base 
plate  and  a  contact  plate  secured  thereto,  but  insulated  there- 
from, levers  and  springs  co-operating  therewith,  means  for  lim- 
iting the  outward  movement  of  the  levers,  and  means  whereby 
the  base  plate  and  contact  plate  may  be  connected  with  elec- 
tric   conductors. 

517.549.  CONDUIT  ELECTRIC  R.MLWAY:  W.  C.  Keithly.  San 
Francisco,  Cal.  Application  filed  Sept.  17,  1892.  The  combina- 
tion of  an  underground  conduit,  a  wire,  a  flanger  hanger  trol- 
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\i'y  arm,  a  spring,  and  means  for  raising  or  lowering  the  troliey 
arm. 

n7,5«4.  MICROPHONE;  W.  Deckert.  Vienna,  Austria-Hungary. 
Appllcallon  filed  March  1,  1893.  The  combination  with  a  cas- 
ing and  cover,  a  mouthpiece,  a  diaphragm  having  a  protecting 
coating  against  moiHture  on  the  side  facing  the  mouthpiece, 
and  aii  ■]<-.      (Set'  illuBtration.) 

Ln.M2.      i  illC  SWITCH;  U.   .Ma^Jtie    New  York,   N.  Y.      Ap- 

pllfatloii   lii.-.J   Aug.   7,   1893.      Thi  .    pro- 

vided with  a  Hpring  to  return  It  t  .  ,  ibina- 

tlon  with  an  independent  mechanical  spring  clutch  for  hold- 
ing the  bar  at  its  final  contact,  and  means  for  releasing  the 
clutch  a/.tuated  by  Hhuttlng  off  the  curn-nt. 

r,l7,S'Jl.       INSCLATINf;  TIHK;  M.   I  a,  Newton,  Mass.      Ap- 

plication  nie.l   Jan.   C.    1Vj4.      At;.  .  Idc-d   with    longitudinal 

ridges  throughout  the  entire  length  >>l  the  body  of  the  tube. 

&17,61'1.  INSi:i..ATOR;  L.  McCarthy,  IJoston.  Mass.  Application 
filed  July  15,  1893.  This  comprises  a  case,  metallic  portions 
placed  therein  and  separated  from  each  other  by  an  interposed 
layer  of   inHulutln^    material,    an    inwardly   extending    flange,    a 

■  •  the  flange  on  one  of  the  Insulated 
I         ■         ,  itact    around    the    metallic    portion 

with  the  Insulating  material  within  the  case,  and  a  washer  on 
the   insulated    metallic   portion. 

517.634.  PIN  FOR  INSULATORS;  G.  H.  Winslow,  Pittsburgh.  Pa. 
Application  filed  Oct.  25,  1893.  The  combination  of  an  Insulator 
provld<Mj  with  a  threaded  socket,  and  a  n-lnforced  pin  threaded 
at  f>ne  end  for  ongagemi-nt  with  the  insulator  and  so  mounted 
on  its  support  as  to  be  capable  of  rotation.      (See  illustration.) 

517.6«4.  ELKCTRICAL  SWITCH;  E.  Ruebel.  St.  I^ouis,  Mo.  Ap- 
plication filed  Sept  ,  1893.  This  comprises  a  swinging  arm 
pivotally  mounted  upon  an  insulated  stipport,  the  arm  being 
ndiipt4-d  to  break  the  circuit  when  In  Its  inoperative  position 
and  uhen  raised  to  make  contact  with  the  terminal  of  an  elec- 
trode. 


517,762.  TELEPHONE;  S.  D.  McKelvey,  Canton,  Ohio.  Appli- 
cation filed  Feb.  20,  1893.  This  comprises  a  transmitter,  a  vi- 
bratory structure  to  which  the  transmitter  bo.v  is  rigidly  at- 
tached, the  structure  being  of  such  character  that  the  speaker 
may  support  his  body  upon  and  against  the  same,  and  a  suit- 
able   receiver. 


No.    517.531.— INDUCTION    ELECTRIC    RAILWAY. 

517.fl««.  ELECTRIC  MOTOR.  W,  J.  Still.  Toronto,  Canada.  Ap- 
pli'iitlon  llleil  March  3,  1893.  The  combination  with  the  mag- 
iii'lM,  urniaturcH  and  commutator  form«-d  of  metallic  sections 
and  InHulatlng  partition  between  the  sections,  of  brushes  Insu- 
lated from  till*  Imlcli-r  by  liiHuliitIng  pliitt-s. 

5I7.B69.  ELKCTUIC  MoToR;  W.  J.  Still.  Toronto.  Canada.  Ap- 
I'lli  :itl..n  nii'd  .Miirrh  .1.  iv.t3.  The  combination  with  the  fi.1.1 
niKKtiels  having  curv<'<l  ends  and  the  armature  revolving  be- 
tween the  curved  endu,  of  curved  plates  carried  by  th?  curved 
I'nds  of  the  revolvInK  iirmattire. 

M7.»592.  CONDFIT  KI.KCTRIC  RAIlAVAY;  H.  A.  Qoreham.  I:>e- 
catur.    111.       Aim  i    fib-d    Aug.    H.    189.1       This    coinprlMeK    n 

rntulult   havliiK  i^il   rib  or   upward   )'Xt*>nH|cii)   th<T<-ln   sup- 

porting and  InHiilnted  from  the  tro||«>y  wire,  slotted  grntes  cover- 
ing the  conduit  iiml  communicating  with  a  trench  below  the 
conduit,  and   valviti  In   the  lower  surfncrs  of  the  conduit. 

f.l7.7H.  GOVERNOR  FOR  ELECTRIC  MOTORS:  J.  F.  Winter. 
Mnltlmore.  Mil.  AtM'Ufation  fibd  S«M>t.  21.  1S93.  Thlx  eom- 
prlMrn  r»  cI<i!»«m1  il  t  box.  a  shaft  tlnTcIn  projoiMIng 
two  sots  of  stii  rontnrts  within  the  box  and  li.  i 
whore  thoy  pnsn  through  the  walls  of  the  box.  and  each  set  ar- 
ranged In  a  i>:irt  cin'l mcontric  with  the  abaft,  and  a  shunt 

lever  In  tho  box  nnd  niouiiti'd  on  the  *hnft. 

617.7.14.  FEEPING  MECHANISM  FOR  MAGNETIC  SEPA- 
RATORS: O.  Conkllne.  Glen-i  Falls.  N.  Y.  Application  f\Wd 
.Inno  2.'>.  1.S91.  Tills  comprlsoB  nioving  belts  moxinted  one  abovv 
the  other,  mechanism  for  operating  the  same,  a  chute  convey- 
ing ore  from  one  l>eU  to  the  other  and  a  fan  blower  adapted 
lo  deliver  air  into  the  chute  whereby  the  %'eloclty  of  the  ore  is 
Increased. 

B17,741        ELEt^TRICALT.V  OPERATEn  R  \'  -niW. 

S.  Gavey.  Urooklyn.  N.  Y        AppII<'aliiMi  fi;  This 

comprises   a   swinging   switch    rail,    elect romaenets   arranged    to 
swing   the  same,  shunt   wires   for  each   switch,   the  wires  l>elng 
In  conm^otlon  with  the  switch  magnets  -nd  In  different  vertical 
pianos,    an    overhead    trolley.    aj-,d    contact    carrjod    by    tl 
to    engage    then  with.    bji-I    contact    pulleys    adapted    to    • 
with  different  shunt  wires. 


No.     517,564.— MICROPHONE. 

517.763.  MAGNETO  TELEPHONE;  S.  D.  McKelvey,  Canton,  Ohio. 
Application  filed  Sept.  13,  1893.  A  receiver  having  a  *hell 
formed  in  two  equal  and  similar  parts,  which  are  united  by  a 
screw  cap,  and  a  handle  engaging  with  the  ends  of  the  shell. 

517.764.  MAGNETO  TELEPHONE;  S.  D.  McKelvey,  Canton. 
Ohio.  Application  filed  Dec.  6.  1S93.  This  comprises  a  dia- 
phragm and  a  rigid  arm  pivotally  connected  thereto  at  one  end 
and  having  its  other  end  provided  with  divergent  points,  which 
are  attached  to  the  diaphragm  in  or  between  different  nodal 
circles. 

517.767.  AMAGAMATOR;  N.  L.  Raber,  Corvallis,  Ore.  Appli- 
cation filed  April  8,  1S93.  The  combination  In  an  amalgamator 
of  the  mercury  trough  or  cup.  the  tube  or  cell  therein  and  the 
lead    In    the    cell. 

517.770.  RHEOSTAT;  A.  J.  Shaw,  Muskegon.  Mich.  Application 
filed  Oct.  12,  1893.  A  resistance  body  consisting  of  a  folded 
metallic  tai>e  having  a  layer  of  enamel  interposed  between  the 
folds  an<l  serving  both  to  insulate  and  mechanically  to  bind  to- 
gt'ther  the  several  folds  or  layers. 

:.17.773.  ELECTRIC  SWITCH;  C.  F.  Speed.  E.  W.  Barker  and  C. 
P.  Frank.  Duluth.  Minn.  Application  filed  Dec.  1.  1893.  The 
combination  of  a  feed  pole,  two  movable  contact  arms  connected 
therewith,  contact  poles  placed  In  proximity  to  the  arms,  an 
operating  shaft,  a  sector  mounted  on  the  shaft  and  adapted  to 
cause  the  engagement  of  the  arms  with  the  contact  polt;s  to- 
gether or  sep.irately. 

.-.17.804.  CONDUIT  ELECTRIC  RAILWAY;  W.  F.  Jenkins.  Rich- 
mond. Va.  Application  filed  Aug.  10.  1892.  The  combination 
with  a  conduit  of  two  horizontally  projecting  arms  cover«»d  with 
insulation  and  bent  to  form  depressions,  the  two  conducting 
wires  loosely  laid  therein,  and  a  troHoy  having  two  terminal 
books  at   Its  lower  end  resting  beneath  the  conducting  wires. 


No.    617.634.— PIN     FOR     INSULATION. 

617.812.  SYSTEM  FOR  CONTROLLING  ELECTRIC  LIGHTS; 
W.  F.  Bradner.  Denver.  Col.  Application  filed  May  12.  1893. 
The  r.  ^  'ion  of  a  rotating  ratchet  composed  of  an  Insulating 
disc    .1  c<inducting   plates    ajijiUed    to    its   opposite    faces, 

the  plates  having  lips  bent  to  engace  the  teeth  of  the  disc,  the 
lips  of  each  plate  engaging  ever>-  alternate  tooth,  and  four  con- 
tact brushes,  two  of  which  are  continuously  In  engagement 
with  the  respective  face  plates  of  the  disc,  while  the  other  two 
alternately  engage  the  lips  of  the  respective  plates  as  the  ratchet 
Is    actuated. 
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RATIOS. 

Through  a  slip  of  the  pen  in  our  last  issue  the  statement 
appeared  that  if  tt  instead  of  10  were  the  basis  of  our  nu- 
merical system,  the  ratio  of  the  circumference  of  a  circle  to 
the  diameter  would  be  unity.  The  error  was  so  apparent, 
however,  that  doubtless  all  of  our  readers  noticed  it.  A 
ratio,  of  course,  is  independent  of  the  system  of  units  em- 
ployed, for  if  one  thing  is,  for  example,  five  times  as  great  as 
another  thing,  no  matter  what  the  units  employed  may  be, 
the  ratio  is  five.  The  ancient  mathematicians  instead  of  deal- 
ing directly  with  magnitudes,  employed  ratios  whenever 
possible,  as  the  absence  of  any  scientific  or  accepted  sys- 
tems of  units  would  otherwise  have  rendered  their  work  un- 
intelligible in  parts.  While  in  modern  calculations  the  idea 
of  ratios  is  always  present,  the  possession  of  accepted  units 
does  away  with  the  necessi'Ly  of  formally  expressing  it  in  all 
operations. 


THE    BATE    REFRIGERATOR    CASE. 

The  United  States  Circuit  Court  of  Appeals  of  New  York 
has  certified  the  Bate  refrigerator  case  up  to  the  United  States 
Supreme  Court  for  decision,  the  inference  being  that  as  the 
point  of  law  at  issue  would  finally  have  to  be  adjudicated 
by  the  highest  court  the  judges  considered  that  valuable 
time  might  be  gained  by  sending  it  there  at  once.  As  be- 
fore explained,  the  issue  involved  is  whether  the  date  of 
application  for  a  United  States  patent  or  the  date  of  issue 
shall  prevail  in  applying  the  statute  limiting  the  life  of  a 
domestic  patent  by  that  of  a  foreign  one.  At  present  the  law- 
is  that  a  domestic  patent  expires  with  any  foreign  patent 
issued  prior  to  the  date  of  issue  of  the  former.  Should  the 
Supreme  Court  reverse  the  law  in  its  decision  on  the  pres- 
ent case,  the  effect  will  be  to  prolong  the  life  of  the  Edison 
incandescent  lamp  and  microphone  and  other  important  elec- 
trical patents  to  the  full  term  of  seventeen  years.  All  previous 
decisions  have  been  against  this  construction  of  the  statute, 
and  the  opinion  of  those  most  competent  to  judge  is  that 
the  case  is  a  "  forlorn  hope,"  with  little  chance  of  a  favorable 
decision. 


TRANSMISSION    DYNAMOMETERS. 

One  of  the  most  necessar>'  pieces  of  apparatus  in  every 
laboratory  and  one  of  the  most  desirable  for  the  com- 
mercial testing  room  is  a  transmission  dynamometer,  as  the 
efficiency  of  an  apparatus  that  has  the  greatest  importance 
is,  as  a  rule,  the  ratio  between  the  power  transmitted  and  that 
supplied.  It  was  owing  to  the  absence  of  transmission 
dynamometers  in  tests  that  the  electrical  efficiency  of  a 
dynamo  was  for  a  long  time  accepted  as  a  criterion  of  the 
true  efficiency,  whereas  in  fact  such  a  dynamometer  might 
have  shown  that  a  machine  with  a  high  electrical  efficiency 
had  really  a  relatively  low  commercial  efficiency.  In  an- 
other column  Dr.  Duncan  describes  a  transmission  dyna- 
mometer, which,  as  stated,  forms  an  exceedingly  convenient 
apparatus  for  some  purposes,  and  has  the  advantage  of  not 
requiring  any  material  connection  to  the  apparatus  to  be 
tested.  This  adds  another  to  the  list  of  valuable  testing  ap- 
paratus and  methods  devised  by  Dr.  Duncan,  which  com- 
prises among  others  an  absorption  dynamometer  on  the  prin- 
ciple of  Joule's  apparatus,  thermal  niCthods  of  testing  trans- 
formers and  other  electrical  apparatus  and  the  well  known 
method  and  apparatus  for  obtaining  instantaneous  values  of 
alternating  current  curves,  which  have  served  as  the  model 
for  so  many  others. 
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THE     MlDWlNTEk     FAIR. 

in  iliii.  number  \\c  give  the  tirsi  iubiallnient  o!  an  article 
describing  the  technical  features  oi  the  Midwinter  Fair  at 
.'^an  Irancisco.  The  details  of  the  method  of  using  petro- 
leum for  fuel  will  be  found  instructive.  Although  the 
amount  of  fuel  burned  is  equivalent  lo  more  than  30  tons  of 
coal  per  day,  during  the  evening.s,  when  the  load  is  about 
2,500  h.  p.,  only  two  firemen  arc  required  to  be  on  duty — only 
one  being  in  attendance  on  the  furnaces — and  the  duties  of 
neither  are  laborious.  As  the  amount  of  coal  that  would 
have  to  be  lired  during  this  time  would  probably  approach 
four  tons  per  hour,  the  great  saving  in  men  and  of  muscular 
energy  is  apparent,  while  the  improvement  in  cleanliness, 
space  and  absence  of  smoke  is  correspondingly  great  and  par- 
ticularly desirable  in  the  present  instance.  As  will  be  seen, 
but  little  change  need  be  made  with  some  forms  of  boilers 
Uj  admit  of  the  use  of  petroleum  for  fuel,  and  it  would  seem 
that  the  advantages  oflfercd  arc  sufificient  to  justify  an  investi- 
gation with  a  view  to  displacing  of  coal  by  central  stations 
tl'.at  can  ill  spare  the  space  now  occupied  by  the  latter  and 
the  necessary  firing  space  in  the  jjoiler  room.  The  question 
of  f(jrccd  draught  during  tlic  hours  of  heavy  load  would  also 
thus  be  neatly  solved,  as  the  mere  turn  of  a  valve  wheel  would 
give  the  necessary  increase,  as  compared  with  the  increased 
force  of  men  and  the  use  of  blowers,  with  tlic  accompanying 
deterioration  of  boilers  necessary,  when  coal  is  the  fuel. 


trunk   lines   merely    conceal   schemes   to   secure   rights    ior 
local  irattic  thai  could  not  otherwise  be  obtained. 


ELECTRIC   TRUNK    LINES. 

The  long  talked  of  electric  road  from  Philadelphia  to 
llarrisl)urg  will,  it  is  said,  soon  be  built.  This  is  the  project 
headed  by  ex-l'nited  .States  .Senator  Patterson,  formerly  of 
.South  Carolina,  and  it  is  imdenstood  that  sufficient  stock 
has  been  clisposed  of  to  build  the  entire  line,  which,  the 
officials  state,  will  be  finished  within  eighteen  months.  The 
surN'cys  have  all  been  made,  and  it  has  been  decided  to  use 
the  two-phased  alternating  current  system  for  transmission 
and  the  continuous  current  for  operating  the  cars.  There 
will  be  a  large  central  station  with  step-up  transformers  and 
Mib-stations  with  stei>-dowii  transformers  at  <listances  of 
twelve  to  fifteni  miles,  where  step-down  and  rotary  trans- 
formers will  convert  the  alternating  currents  into  continuous 
currents  of  500  volts.  The  road  will  have  four  tracks,  with 
a  private  right  of  way,  which  has,  it  is  sai«l.  been  secured 
for  the  entire  length  of  the  line.  The  line  will  be  fenced  in 
and  have  no  grade  crossings.  There  will  be  numerous 
branches,  and  two  •»f  the  four  tracks  will  be  reser\'c<l  lor  local 
business.  It  is  pro|)osed  to  equip  the  high  speed  through 
cars,  which  will  be  (A  feet  long,  with  four  40-h.  p.  motors, 
and  it  is  intrn«led  to  run  them  at  a  sj)eed  of  40  or  5c  miles 
per  hour.  This  scheme  seems  to  he  the  best  studied  of  any 
yet  proposed,  but  it  will  be  seen  Uiat  the  local  traffic  feature 
is  the  one  most  prominent.  Running  through  a  rich  an<l 
thicklv  srttlc<l  district,  the  road,  with  its  feeders,  should  have 
a  large  local  traffic  that  in  itself  w<miM  justify  its  construc- 
tion. The  generation  of  all  the  power  from  one  central  .'Sta- 
tion is  a  promising  feature,  and  the  outcome  will  be  lookc«l 
fonvanl  to  with  mtich  interest.  If  successful  the  result  mav 
lead  to  the  establishment  f»f  large  generating  stations  to  sup- 
ply extensive  arras  with  current  not  onlv  for  the  various 
street  niilw.iy  lines  within  its  limits,  hut  also  current  for 
lighting  from  sub-stations  in  the  included  tmvns.  Of  other 
long-<Iist,ince  electric  railwoy  projects,  the  Chicapo-St  Louis 
and  the  TnilianaChicago  schemes  seem  to  have  gone  to 
sleep,  but  instead  we  have  ofTered  an  electric  elevated  line 
from  Cleveland  t«^  N'ew  York,  of  which,  however,  not  much 
has  been  heard  latelv.  The  network  m  northern  New 
Jersey  is  being  gradually  extended,  and  the  rumor  is 
|>eri<vlicallv  revived  that  conmvti<^n  will  soon  be  made  with 
the  Trenton  and  Camder  svstems.  and  thus  complete  a 
thnnigh  elect.-ic  line  frotn  Xew  York  to  Philadelphia.  In 
sotne  cases  it  will  perhaps  be  found  that  projects  for  electric 


NOMENCLATURE    .\ND     SYMBOLS. 

Uur  English  contemporary,  tlie  "  iilectrician,"  devoies  one 
of  its  able,  tliough  "  clashing,"  editorials  lo  the  subject  oi 
numenclaiure  and  symbols,  in  which  Hospitallers  system  of 
symbols  is  criticised  and  the  provisional  names  for  the  mag- 
netic units  adopted  by  the  American  institute  of  Electrical 
Engineers  referred  to.  While  it  is  said  in  regard  to  tlie 
symbols  proposed  by  Prof.  Piospitalier  that  it  is  doubtful 
whether  a  thoroughly  representative  international  congress 
could,  by  discussion  or  amendment,  produce  a  much  better 
set,  yet  for  all  that  many  writers  will  still  decline  to  alter  their 
custom  and  adopt  the  characters  thus  offered.  W  hile  the 
refusal  of  such  writers  might  be  justitied  in  regard  to  some 
of  the  symbols,  such  as  7  lor  current,  it  would  not  be  jusli- 
litd  in  regard  to  the  symbols  for  the  magnetic  quantities, 
i  he  symbols  proposed  for  these  by  liospitalier  are  in  ac- 
cordance with  the  usage  of  the  masters  oi  electrical  science, 
and  the  type,  having  laces  similar  to  that  of  ordinary  type, 
do  not  disfigure  a  page  like  the  heavy  gothic  letters  lavored 
by  English  electricians.  These  symbols  as  proposed,  ii 
may  be  remarked,  are  not  "'  ragged  German  capitals,"  bui 
.'iimply  pen-text  characters,  and  in  manuscript  or  on  the 
blackboard  are  written  merely  as  script  capitals.  Owing  to 
the  time-honored  use  of  C  lor  current,  it  is  now  probably 
too  late  to  have  the  symbol  /  adopted,  but  as  the  gothic 
letters  have  only  had  a  limited  employment  and  have  little  or 
iKj  chance  of  universal  adoption,  it  would  be  much  to  be 
deplored  if  English  writers  were  to  adhere  to  them  instead 
of  adopting  the  congress  symbols,  which,  with  their  aid, 
would  undoubtedly  Deconic  universal.  The  principal  ob- 
jection of  our  contemporary  to  the  provisional  names  01 
the  magnetic  units  is  aimed  at  the  gilbert,  which  it  pro- 
nounces useless,  probably  from  erroneously  considering  that 
it  is  to  displace  the  ampere  turn.  The  product  of  the  mag- 
iielic  riux  by  the  reluctance  is  the  magneio-motive  force;  if 
names  are  given  to  the  two  former  it  would  be  absurd  to 
leave  the  latter  nameless,  so  that  the  three  names  will  stand 
t>r  fall  together.  Again,  if  the  magnetic  llux  and  reluctance 
are  expres  ed  in  terms  of  the  C.  G.  S.  units,  or  in  webers  and 
oersteds,  llieir  prcKlucl  is  magneto-motive  force  in  C.  G.  S. 
units,  or  in  gilberts,  which  can  only  be  turned  into 
ampere  turns  by  multiplying  by  a  factor;  or,  in  other  words, 
V  'icnever  we  v.ish  to  determine  magneto-motive  force  our 
n  uilt  is  first  in  terms  of  gilberts,  and  that  it  might  be 
directly  in  terms  of  ampere  turns  we  would  instead  have  to 
apply  a  factor  to  the  expression  for  flux  or  reluctance,  which 
wt'uld  be  not  only  illogical  but  absurd.  Our  contemporary 
does  not  consider  the  strongest  argument  in  favor  of  names 
for  the  magnetic  units,  which  is  that  thereby  a  concrete  idea 
is  given  to  the  dilYercnt  cpiantities.  The  mathematical  physi- 
cist accustomed  to  deal  with  absti actions  does  not  require 
to  be  thus  assisted,  but  the  onlinary  electrician  is  accus- 
tomed to  deal  only  with  concrete  ideas  and  names,  and  the 
itlea  of  reluctance,  for  example,  will  not  take  the  same  hold 
on  him  as  that  of  resistance  until  he  can  express  it  by  a 
definite  name  divorced  frotn  abstract  accompaniments,  as  he 
now  expresses  resistance  in  ohms. 


Pumpintc  by   Electricity. 

The  Worcester  (England)  municipality  will  utilize  its 
plant,  put  in  for  supplying  electricity  for  lighting,  to  run 
electric  motors  for  pumping  purposes  at  its  waterworks,  in- 
stead of  employing  steam,  as  originally  intended.  Then 
will  be  two  ^o-h.  p.  altemate  current  motors  having  a  guar- 
anteed efficiency  of  on  per  cent.,  working  pumps  capable  of 
delivering  10.000  gallons  of  water  per  hour  to  an  elevation 
of  30c  feet  through  three  miles  of  10-inch  pipe. 


ATRIL  28,  1804. 
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A  Transmission   Dynamometer. 


BY  DR.   LuUlb  DUNCAN. 

The  transmission  dynamometer  which  I  am  going  to  de- 
scribe has  been  found  useful  for  some  special  experiments 
for  a  number  of  years.  1  have  used  an  absorption  dyna- 
mometer, consisting  of  a  copper  disc  rotating  in  a  magnetic 
field.  The  power  was  calculated  from  the  pull  on  the  mag- 
net and  the  speed  of  the  disc.  The  heat  was  absorbed  by 
water  running  through  the  apparatus.  This  dynamom- 
eter is  of  a  rather  linuted  range,  unless  belting"  is  resorted  to. 
For  the  purpose  of  trying  some  experiments  on  the  et^- 
ciency  of  air  propellers,  a  transmission  dynamometer  was 
designed  on  somewhat  the  same  principle.  It  consisted  of 
a  copper  disc  fastened  to  the  propeller  to  be  rotated  and 
placed  in  the  field  of  a  rotating  electromagnet.  The  ap- 
paratus was  calibrated  by  turning  the  magnet  at  known 
speeds  and  measuring  the  pull  of  the  disc,  which  was  kept 
stationary.  After  this,  to  measure  the  power  transmitted, 
it  is  simply  necessary  to  know  the  speeds  of  the  field  mag- 
nets and  the  copper  disc,  and  the  pull  is  proportional  to  the 
difference  of  the  speeds,  and  can  be  obtained  from  the  cali- 
bration curve.  The  disc  is  so  constructed  that  it  can  be 
cooled  by  allowing  water  to  flow  on  it  in  such  a  manner  as 
not  to  absorb  power,  and  a  temperature  correction  can  be 
applied  if  necessary.  The  speed  of  the  disc  can  be  regu- 
lated by  varying  the  speed  of  the  magnets  and  thestrengdi 
of  the  magnetic  field.  In  this  way  power  can  be  transmit- 
ted without  the  intervention  of  any  belt  or  gearing,  and 
it  forms  an  exceedingly  convenient  apparatus  for  some  pur- 
poses. 
Johns  Hopkins  University,  Baltimore,  Md. 


Incandescent  Lamp  Litigation. 


Counsel  for  the  General  Electric  Company  appeared  be- 
fore Judge  Colt,  of  the  United  States  Circuit  Court,  held  at 
Boston  on  April  14,  in  two  incandescent  lamp  cases,  one 
against  the  Davis  Electrical  Company,  of  Springfield,  Mass., 
and  the  other  against  the  Boston  Incandescent  Lamp  Com- 
pany. The  General  Electric  Company  was  represented  in 
both  cases  by  Mr.  Fish,  and  the  Boston  Incandescent  Lamp 
Company  by  Judge  Lowell  and  Son.  The  former  case  was 
an  action  for  contempt,  it  being  alleged  that  the  Davis  com- 
pany, against  which  aii  injunction  had  been  secured  by  the 
General  Electric  Company  some  time  ago,  was  continuing 
to  repair  incandescent  lamps  by  sealing  into  the  top  of  the 
bulb  a  small  piece  of  platinum  and  claiming  thus  to  avoid 
infringement,  on  the  ground  that  this  made  other  than  an 
."all-glass"  chamber.  The  court  failed  to  see  the  force  of 
this  claim,  and  issued  an  order  in  favor  of  the  General  Elec- 
tric Company. 

In  the  latter  case  an  injunction  was  asked  restraining  the 
Boston  Incandescent  Lamp  Company  from  manufacturing 
incandescent  lamps.  The  lamps  as  manufactured  by  the 
Boston  Incandescent  Lamp  Company  do  away  with  the  use 
of  leading-in  wires,  using  as  conductors  two  strips  of  a  finely 
divided  film  of  silver;  these  are  made  to  adhere  to  the  sides  of 
a  glass  tube  by  means  of  printers'  ink,  which,  when  the 
tube  is  melted  and  pinched  together,  oxidizes  and  disap- 
pears. Iron  wires  are  inserted  in  either  end  of  the  tube  be- 
fore it  is  pinched  together,  to  which  the  carbon  filament  is 
attached. 

Mr.  Fish  contended  that  the  lamp  infringes  by  having  an 
all-glass  chamber,  a  vacuum  maintained  inside,  and  a  car- 
bon filament,  thus  infringing  the  second  claim  of  the  Edison 
patent.  Judge  Lowell  claimed  that  it  did  not  infringe  the 
patent,  owing  to  the  absence  of  leading-in  wires  sealed  in  the 
glass.  Mr.  Fish,  in  his  reply,  stated  that  the  only  difTerence 
between  a  wire  and  the  finely  divided  film  was  in  the  dis- 
tance between  the  molecules.     It  was  also  claimed  by  the 


plaintiff  that  according  to  Prof.  Cross  there  was  nothing 
new  or  novel  in  using  a  finely  divided  him  to  transmit  a  cur- 
rent of  electricity,  it  naving  been  known  as  earl}  as  i»oi,  as 
well  as  the  knowledge  01  tlie  proper  anumnt  necessary  to 
replace  a  wire  of  a  given  size.  According  to  the  amuavit  of 
Prof.  Walsh  for  the  Ueiense,  it  was  claimed  tnat  the  process 
of  commercially  leading  the  current  into  the  lamp  by  means 
ot  a  strip  of  finely  divided  metal  was  new  and  ingenious  from 
a  scientific  point  of  view.  The  deiense  gave  figures  showing 
the  great  saving  in  expense  in  using  tne  hneiy  divided  silver 
over  the  use  ot  platinum,  to  meet  inc  affidavits  oi  the  plain- 
tifi's,  which  claimed  the  divided  silver  to  be  more  costly. 

ihe  court  took  the  case  under  advisement,  saying  it  in- 
volved important  points  of  law,  and  that  it  would  try  and 
reach  a  decision  as  soon  as  possible. 


American  Institute  of  Electrical    Engineers. 


The  86th  meeting  of  the  Institute  was  held  at  12  West 
31st  street,  Nev.^  York  City,  April  18,  President  Houston  in 
the  chair.  The  secretary  announced  the  death  of  Dr.  Franz 
Schulze-Berge  at  Brooklyn  on  March  21,  and  stated  that  an 
appropriate  obituary  notice  would  be  printed  in  the  "  Trans- 
actions." 

Upon  recommendation  of  the  Committee  on  Units  and 
Standards,  an  informal  vot*^  was  taken  expressing  the  sense 
of  the  meeting  as  favorable  to  the  passage  of  a  bill  by  the 
United  States  Congress  legalizing  the  electrical  units 
adopted  by  the  Electrical  Congress  of  1893  at  Chicago. 

The  paper  of  the  evening  was  read  by  Mr.  I.  H.  Farn- 
ham,  of  Boston,  on  the  "  Destructive  Effect  of  Electrical 
Currents  on  Subterranean  Metal  Pipes,"  and  was  profusely 
illustrated  with  lantern  slides.  The  final  views,  showing  the 
electrolytic  action  of  the  current,  were  watched  with  great  in- 
terest by  an  audience  of  over  one  hundred.  The  discussion 
was  opened  by  Prof.  Plympton,  of  Brooklyn,  and  partici- 
pated in  by  Messrs.  Kennelly,  Emery,  Waldo,  Houston  and 
others,  the  remarks  of  Mr.  Kennellv  on  the  bearinsf  and 
weight  of  the  various  factors  entering  into  the  question  be- 
ing particularly  well  received.  A  communication  upon  the 
subject  was  also  read  from  Mr.  Lockwood.  Other  com- 
munications from  Prof.  Thomson  and  ]\Ir.  Lemp  were  re- 
ceived too  late  to  be  read  at  the  meeting.  The  slides  used 
have  been  sent  to  Mr.  A.  V.  Abbott,  at  Chicago,  who  will 
represent  the  author  at  a  meeting  of  the  Western  members, 
to  be  held  at  the  Armour  Institute,  April  25. 

At  the  meeting  of  council  in  the  afternoon,  the  following 
associate  members  were  elected: 

A.  T.  Best,  Florida;  Charles  A.  Carus-Wilson,  Montreal,  P.  Q.; 
Frank  R.  Colvin,  New  York;  John  C.  George,  Baltimore.  Md.; 
James  H.  Gerry,  163  Grand  avenue;  James  Wm.  Gladstone,  West 
Orange,  N.  J.;  Henry  M.  Hobart,  Schenectady,  N.  Y.;  Ralph  O. 
Hood,  Boston,  Mass.;  William  C.  Hubbard,  New  York;  Eugene  In- 
go'.d,  Pittsburgh,  Pa.;  Edwin  S.  Keefer,  New  York;  Charles 
H.  Macloskie,  Chicago,  111.;  Samuel  G.  Neiler,  Chicago.  111.; 
Thomas  L.  Proctor,  Newtown,  L.  I.,  N.  Y. ;  A.  L.  Searles.  New 
York;  C.  J.  Toerring,  Jr.,  New  York,  and  Walter  S.  Wiley,  South 
Omaha,  Neb. 

The  following  associate  members  were  transferred  to  full 
membership  upon  the  recommendation  of  the  board  of  ex- 
aminers : 

S.  Dana  Greene,  Schenectady,  N.  Y.;  Rudolf  Eickemeyer,  Yon- 
kers,  N.  Y. ;  John  Thomas  Morrow,  Great  Falls.  Mont.;  A.  Lsngstaff 
Johnston,  Philadelphia,  Pa.;  Joseph  Edwin  Crandall,  Washington, 
D.  C. 

Mr.  Elmer  G.  Willyoung,  chairman  of  the  local  com- 
mittee at  Philadelphia,  who  was  present,  informed  the  secre- 
tar}-  that  active  preparations  were  being  made  in  that  city 
for  the  coming  annual  and  general  meeting  of  the  Institute. 
May  T5,  16  and  17.  The  Engineers'  Club  has  oflPered  to 
throw  open  its  house  for  the  use  of  the  Institute,  and  it  is 
proposed  to  make  the  Bingham  Flouse  the  headquarters. 
Messrs.  Houston  and  Kennelly  offer  the  use  to  visiting  mem- 
bers of  their  offices  in  the  Betz  Building,  near  the  Pennsyl- 
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vaiiut  Kiulroad  j>taaoii,  to  wliich  they  may  liave  their  umil 
addrcbbcd.  The  hrj»t  meeting  oi  tlie  ln»tiluic  after  its  or- 
tanizalion  wab  held  in  Thiladelphia  in  1664,  and  iu>  return 
to  the  ^uidter  City  seems  an  appropriate  celebration  of  its 
tenth  aniiiversary,  marking,  as  it  does,  tlie  dose  of  tlie  year 
showing  the  largest  growtJi  in  membership  since  its  founda- 
tion. 

1  he  annual  meeting  will  be  held  in  the  afternoon  of  May 
15.  At  this  session  the  results  of  tlie  election  of  officers  will 
be  announced  and  the  reports  of  tlie  council  and  treasurer 
read.  Other  matters  to  be  brought  up  will  probably  be  the 
revision  of  the  election  rules  and  recommendations  of  the 
Commiiiee  on  Units  and  Standards.  Ihe  annual  dinner  01 
the  Institute  will  occur  in  the  evening.  Wednesday  and 
Ihursday  will  be  devoted  to  the  reading  and  discussion  ol 
papers,  the  list  reported  by  the  committee  being  as  follows: 

L>liicrliiiliialint;  LlghlniuK  AricalciB  and  Kcceiil  Ir'rutjress  in 
Mcutui  fur  I'ruicciluu  Against  L.lghliiiiig,  Alt;xantier  Jay    Wuris. 

The  Law  ut  HyHlerciiiii  (Part  ili.>  and  Die  Calculation  of  Feiric 
InductuncoH,  Cbarleu  1'.  titeiDmetz. 

AlleriialliiK  CurreiitM  and  tutu:  Wires,  Dugald  C.  Jackson  and  li. 
J.    O 

TU'  of  Zinc  In  Open  Circuit  Batteries  When  Standing  Idle, 

llt-nry  A.  L^irdaer. 

tiouie  Storage  liattery  Phenomena,    W.  K.  Oriscoin. 

Central  Station  Economy,  C.  Ucginald  V"an  Trump. 

A  iievlew  of  the  Progrt«a  of  the  American  Institute  of  Klectrical 
KnKln»»»-rH,  Kdwin  J.  Houston. 

St;i  ing    Kleclrlcal    Aieaauring    Instruments:      (a)    By    the 

Pot<_i  ■  r  Alctliod,  (b>  An  Improved  Direct  Heading  Potentiom- 

eter, KImer  G.  Willyuung. 

Experiments  with  Two-Phase  Motors,  L.ouis  Duncan. 

Teat  for  Closed  Coil  Arc  Dynamo,  K.  B.  Owens. 

Kelallve  Advantages  of  Toothed  and  Smooth-Core  Armatures, 
Alton   D.  Adams. 

Hesonance  Analysis  of  Alternating  and  I'olyphase  Currents,  M. 
1.  Pupln. 

Unipolar  Dynamos  for  Electric  Light  and  Power,  F.  B.  Crocker. 

In  the  April  number  of  the  Institute  "  Transactions,"  Tigs. 
0  and  13  were  transposed,  and  on  page  204,  tliird  line  from 
bottom,  tlic  word  "  positive  "  should  be  "  negative." 


blectric    Iraction     in    Enj;lanJ. 


(From  Our  Own  Correspondent.) 

With  the  revival  in  commercial  enterprise  generally,  we 
arc  witnessing  a  similar  revival  in  connection  witli  electric 
railway  enterprise  in  the  metropolis.  There  are  now  some 
halt  a  dozen  .schemes  with  parliaimntary  powers  waiting  to 
cumc  before  llic  public  for  tlie  necessary  money;  one  con- 
cern, the  Central  Londor.  Railway,  has  been  in  posscssioji  of 
parliamentary  powers  for  over  two  years,  and  so  far  has  done 
absolutely  nothing  towards  carrying  out  the  scheme,  al- 
thnuph  ihcy  have  indeed  attcmj)tc<l  to  secure  an  extension 
into  the  next  century  of  the  term  within  which  they  must 
commence  work.  The  week  before  last  the  public  were 
asked  to  subscribe  to  the  electric  railway  which  is  to  run 
from  Waterloo  Railway  station  into  the  City,  and  has  the 
tinancial  and  technical  support  of  the  London  and  South 
Western  Railway  Company.  This  week  one  and  one  half  mil- 
lion stcrlinjj  is  asked  for  the  Charing  Cross,  Euston  and 
1  f ampstead  Railway,  w hich  is  to  he  an  electrical  tubular  rail- 
way about  five  miles  in  length,  running  from  the  Charing 
<  loss  terminus  of  the  .S.^itli  I-.astcrn  Railway,  due  north 
H  1  «ss  London.  alm<ist  on  the  top  of  ILuupstead  Heath.  As 
this  line  starts  in  the  West  End  and  terminates  in  a  very  fav- 
ored residential  district,  crossing  en  route  some  very  densely 
pt^pulatcl  quarters,  it  seems  to  p.  several  of  the  most 

important  rc(]uisitcs  of  a  financial  >uvvi-s. 

It  is  interesting  to  note  in  this  connection  the  immense 
gain  obtained  hy  the  employment  of  motorcars  in  preference 
to  electric  locomotives,  Tlir  wxight  of  a  ts\-o-motor  car 
"train"  on  the  T  ivcrpool  Overhead  Railway  is  thirty-eight 
and  one-fourth  ton<;  when  full,  .nnd  seating  1x4  passengers, 
the  corresponding  figures  for  the  Citj-  ajid  South  Ixmdon 


Railway  Company  being  thirty-seven  and  one-third  tons,  and 
yO  passengers,  i  iicse  ugufcs  work  out  tliat  at  Liverpool  Uic 
wciglit  ui  a  lull  tram  per  passenger  is  j^J  pounds,  wnilst  on 
tlie  city  and  boutli  London  Une  tiie  ngure  is  tt/i  pounds. 
The  gain  is  shown  in  anoUier  way  by  Uie  tact  Uiai  ai  i-iver- 
pool  tile  maximum  tractive  force  per  tun  of  mouve  appa- 
ratus is  730,  whilst  on  ilie  City  and  :5uuili  London  line  iiie 
figure  is  307  pounds. 

The  *'l lines  lias  recent!)  devoted  a  considerable  portion 
of  its  space  to  a  well-considered  resume  cT  the  subject  of  light 
railways,  giving  a  very  complete  analysis  of  what  has  been 
done  on  tne  couiineiii  ut  J:,urupe,  where  it  would  appea:  uiat 
altliougii  tlie  indirect  gams  due  lo  tiie  construction  01  such 
lines  are  thought  to  be  considerable,  there  is  no  doubt  about 
tlie  lact  that  tne  direct  losses  m  most  cases  are  aisu  cunsider- 
able,  especially  where  the  state  has  had  a  very  big  hiiger  ui 
liie  pie.  In  liolland,  where  tiiese  light  railways,  wludi 
usually  uke  the  lonii  of  steam  tramways,  are,  lor  the  most 
pari,  carried  out  by  private  enterprise,  and  tiie  tracks  laid 
uiung  t'le  highways,  a  fair  measure  ui  pecuniary  success  iias 


attended  the   undertaJcinsj:s. 


ilie  ■■  i  lines  '  advocates  the 


construction  ui  similar  Imes  iii  English  agnculiural  diSLiicts, 
with  a  view  of  attording  some  assistance  to  our  larmers  in 
bringing  tlieir  produce  cheaply  to  market,  and  1  regret  to 
say  our  leading  journal  displays  a  decided  tendency  towards 
the  advocacy  01  state  or  municipally  aided  hues,  ii  t'arliameut 
will  perniiL  powers  to  be  obtained  for  tlie  cunstructiuii  oi 
light  railways  in  a  sensible  and  inexpensive  lashion,  il  the 
board  of  Trade  will  permit  a  suitable  departure  from  its  nor- 
mal standard  of  railway  construction,  it  tlie  local  autliohties 
concerned  will  grant  free  use  of  tlie  highways,  and  it  tlie  peo- 
ple concerned  Have  a  little  capital  and  enterprise  kit  m 
them,  it  is  possible  we  might  before  long  w  itness  tlie  con- 
struction of  what,  1  tliink, you  would  call  agricultural  'freight 
lines."  rhere  are,  however,  too  many  "us '  in  tlie  matter 
for  one  to  anticipate  anything  in  the  shape  of  a  "'boom." 
Whenever  these  light  railways  come  along,  however,  elec- 
trical engineers  should  certainly  have  tlie  monopoly  of  tlie 
making  of  tliem. 


Electric  Canal   Towing. 


To//ie  EdiJor  0/  The  Eltctrkal  World: 

In  your  current  issue  of  April  17,  1894,  Volume  XXiiL, 
No.  14,  page  471,  is  illustrated  the  "  Electric  Canal  Towing 
System  '  of  Mr.  T.  D.  Davis,  of  Syracuse,  N.  Y. 

Api>arently  the  only  claim  tliat  Mr.  Davis  makes  for  his 
.system  is  that  more  boats  can  be  moved  through  the  locks. 

While  it  may  be  questioned  whether  this  claim  can  be  up- 
held, it  would  be  interesting  to  see  how  he  hgures  out  tlie 
gain  to  be  equal  to  the  cost  of  installing  a  single-track  rail- 
way on  each  side  of  the  canal,  even  though  it  be  narrow 
gauge. 

The  system  for  the  electric  canal  propulsion  will  probably 
be  the  two-wire  trolley  system,  with  a  return  to  some  form 
of  "baby  carriage  trolley,"  such  as  was  used  in  1884  and 
1885,  with  a  flexible  connection  between  the  over-running 
trolley  and  the  boats.  The  question  of  the  number  of  boats 
to  be  taken  in  tow  is  evidently  similar  to  the  number  of 
trail  cars  on  an  ordinary-  trolley  road,  and  is  simply  provided 
for  in  the  increased  size  of  the  motor  on  the  "  motor  boat" 

J.  S.  B. 

Effect  of    Heat  on   Lead   Pipes. 


Tlie  London  "  Elec.  Review ."  March  30,  calls  attention 
to  the  fact  that  heat,  such  as  from  exhaust  steam,  causes     l-, 
lead  pipes  to  expand,  after  which  they  do  not  contract,  thus 
causing  bad   warping.     Perhaps  a   similar  effect  will   take 
place  widi  lead  covered  cables. 


April  28,  1894, 
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The  Mld=Winter    Fair.— I. 


HE  California  Midwinter  In- 
ternational Exposition  has 
proved  in  many  respects  even  a 
greater  success  than  had  been 
anticipated;  and  while  it  does 
not  lay  claim  to  the  magnitude 
and  magnificence  of  its  greater 
rival,  the  World's  Columbian 
Exposition,  it  possesses  a  pe- 
culiar interest  of  its  own.  The 
electrical  features  are  well 
worthy  of  attention,  and  per- 
haps the  most  fitting  introduc- 
tion to  a  consideration  of  them 
is  a  description  of  the  heart  and 
soul  of  the  installation — the 
steam  plant. 

The  steam  plant  at  the  Midwinter  Fair  consists  of  eight 
Heine  sectional  boilers  of  375  h.  p.  each,  or  a  total  of  3,000 
h.  p.  They  are  arranged  along  one  side  of  the  boiler 
room,  which  is  an  annex  to  the  Machinery  Hall,  in  two 
groups  of  four  boilers  each,  with  a  space  of  several  feet  be- 
tween the  two  groups. 

Each  boiler  has  one  large  furnace  9  feet  i  inch  wide,  16 
feet  deep  and  about  5  feet  high,  with  four  doors  and  draught 
openings  to  each.  Crude  petroleum  is  used  as  a  fuel,  and 
to  adapt  the  boilers  to  this  the  bridge  walls  and  grate  bars 
have  been  removed  and  the  entire  bottoms  of  the  furnaces 
covered  with  fire  bricks.  Pieces  of  broken  fire  bricks  are 
also  thrown  in  to  make  a  mass  that  will  retain  heat  for  a  con- 
siderable period.  The  bottom  of  a  furnace  is  much  lower 
than  would  be  the  case  with  coal  as  a  fuel,  it  being  but  lit- 
tle above  what  is  the  bottom  of  the  combustion  chamber  and 
ashpan  when  these  boilers  are  arranged  for  coal  burning. 
The  very  large  furnace  formed  is  necessary  with  oil  fuel,  be- 
cause the  combustion  is  entirely  in  the  form  of  flame,  there 
being  no  incandescent  mass  to  radiate  heat,  as  with  coal. 

The  door  openings  are  closed  with  a  screen  of  loosely  laid 
red  bricks,  except  a  peephole  about  3  inches  square  through 
which  the  furnace  can  be  examined;  and  this  screen  is  so  ef- 
fective in  preventing  radiation  into  the  fireroom  that  even 
when  one  is  looking  through  the  peephole  but  little  heat 
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can  be  felt,  though  the  temperature  of  the  furnace  is  very 
high. 

Each  boiler  is  fitted  with  eight  Graves  burners  for  crude 
petroleum.  These  burners  are  very  simple,  and  the  re- 
sults obtained  with  them  seem  to  show  tliat  little  rooni  is 


left  for  improvement.  They  were  tried  by  the  Heine  com- 
pany at  Chicago,  but  the  results  obtained  are  said  to  be  far 
less  satisfactory  than  in  this  plant. 

This  burner  was  patented  in  1890,  the  moving  cause  for 
the  invention  being  that  the  inventor,  Mr.  Graves,  had  a 
brickyard,  and  thought  he  could  turn  out  a  better  product 
by  using  a  fuel  that  burned  with  the  largest  possible  amount 
of  flame.  Gas  woul'd  give  this,  but  was  expensive,  so  he 
turned  to  the  use  of  oil.  He  failed  to  find  a  burner  that 
suited  him,  and  devised  the  one  which  now  bears  his  name. 
The  accompanying  sketch  will  make  the  construction  and 
operation  plain. 

The  burner  consists  of  a  cast  iron  body,  A,  which  is 
threaded  on  an  enlargement,  B,  and  screwed  into  the  furnace 
front  so  that  the  nozzle  extends  a  short  distance  into  the  fur- 


VIEW  OF  BOILER  FRONTS   SHOWING  OIL  TUBES. 

nace.  Live  steam  is  admitted  through  c  into  a  chamber,  a, 
at  the  after  end  of  the  body,  and  is  conveyed  by  a  half-dozen 
whirling  motion,  which  causes  a  thorough  mixture  with  the 
rifle  grooves  of  great  pitch,  ee,  to  the  annular  spacc_/"  at  the 
nozzle,  from  whence  it  enters  the  furnace  with  a  rapid, 
oil.  A  piece,  /,  screws  into  the  base  of  the  body  casting  and 
acts  as  a  guide  for  a  thin  brass  tube,  g;  which  is  brazed  to 
a  piece,  h,  which  screw^s  on  i,  as  jhown,  and  has  an  exten- 
sion, p,  threaded  with  a  right-hand  thread.  The  length  of 
the  tube  g-  is  such  that  by  screwing  h  back  a  free  passage 
is  made  for  the  steam  to  escape  through  the  nozzle,  and  by 
screwing  h  forward  the  end  of  the  tube  closes  the  nozzle  and 
entirely  shuts  oflf  the  steam.  Between  these  two  extremes 
the  flow  of  steam  can  be  regulated  to  any  extent.  A  piece, 
/,  screws  on  p,  as  shown,  and  has  an  extension,  o,  which  is 
tapped  with  a  left-hand  thread  having  the  same  pitch  as  the 
right-hand  thread  on  p.  It  is  made  of  considerable  length, 
as  shown.  A  pipe,  s,  screws  into  o,  and  is  brazed  to  a  brass 
tube,  k,  which  passes  through  the  tube^  and  extends  a  short 
distance  beyond  the  nozzle,  m.  The  end  of  tube  k  is  con- 
tracted to  i-8-inch  diameter,  as  shown.  By  turning  /,  the 
tube  k  is  fed  forward  by  the  motion  of  /,  and  also  in  vir- 
tue of  its  left-handed  thread,  as  it  is  prevented  from  turning 
by  being  screwed  to  the  pipe  line.    In  order  to  allow  for  the 
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orward  motion  of  s,  it  is  secured  to  the  pipe  line  by  a  double 
elbow  connection,  thus  forming  a  swinging  joint.  The  pri- 
mary object  in  threadinj^  s  was  to  produce  a  steam-tight 
joint  in  o,  but  in  addition  it  feeds  s  forward  twice  as  fast 
as  the  nut /travels.  The  steam-tight  joint  is  more  effi- 
cient an<l  more  easily  made  than  would  be  a  shoulder  on  a 
ground  joint  in  /. 

The  oil  enters  tube  k  through  a  1-4-hich  pipe  under  a 
pressure  of  12  |)ounds  per  square  inch,  and  discharges 
through  the  i-S-inch  nozzle  with  force  suflicient  to  throw  a 
stream  about  four  or  five  feet  when  no  steam  is  turned  on. 
Steam  enters  at  c  through  a  3-8-mch  pipe,  the  full  boiler 
pressure  being  used.  'I'he  high  temj)erature  in  the  body 
and  about  the  tube  raises  the  oil  to  nearly  the  temperature 
of  the  steam  before  it  escapes  into  the  furnace.  The  steam 
having  a  high  rotary  motion,  the  oil  is  completely  vaporized 
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and  the  combustion  is  perfect,  no  combustible  residue  what- 
ever being  left  in  the  furnace  or  on  the  tubes.  The  flame 
tills  the  entire  furnace,  showing  the  necessity  of  ample  room. 

When  the  boiler  is  set  up  and  the  desired  oil  pressure  is 
attained  in  llie  p^c^^surc  tank  the  positions  of  tul»cs  ff  and  k 
are  atljusted  with  reference  to  eacii  other  and  to  the  nozzle 
of  the  burner,  and  no  further  change  is  necessary,  so  long  as 
the  pressures  of  oil  and  steam  are  not  altered. 

In  starting  up,  steam  is  admitted  to  the  chamber  and  the 
tul)es  heated;  then  oil  is  turned  on,  and  the  hot  spray  formed 
is  ignited  by  means  r>f  a  piece  of  burning  waste.  The  oil 
and  steam  supply  are  regulated  by  means  of  cocks  in  their 
respi-ctive  pipes,  and  in  a  few  seconds  the  combustion  can 
be  changed  from  the  condition  of  banked  fires  to  the  full 
power  of  the  furnace.  When  .starting  up  a  boiler  a  slow 
fire  can  be  started,  and  will  maintain  itself  for  hours  without 
any  attention  whatever. 

In  case  of  acci<lent  to  a  tube  or  failure  of  the  water  sup- 
ply, .sfi  that  the  tubes  arc  in  danger  of  bmning,  the  fire  can 
be  instantly  extinguished,  as  there  is  no  heavy  bodv  of  in- 
candeseem  fuel  to  be  handled,  as  with  coal.  These  excel- 
lent qualities  arc,  of  course,  inherent  in  the  u.se  of  oil  as  a 
fuel  and  have  nothing  to  do  with  the  type  of  boiler  used. 

In  this  plant  the  eight  burners  to  each  furnace,  each  sup- 
plied with  oil  at  \2  pounds  i)rcssiire  through  a  1-4-inch  pipe 
and  steam  at  boiler  pressure  Uirough  a  .vS-inch  pipe,  a-e 
sufficient  to  maintain  400  h.  p. 

The  MUMhod  a(Ioj)tc(l  in  the  Urine  boiler  for  carrving  the 
hot  gases  over  the  tubes  would  seem  to  be  advantaecous 

en  oil  ts  tiscd  as  a  fuel,  because  by  removing  grate  bai<i 
atid  bridge  w.ill  the  large  furnace  needed  is  formed.  As  is 
well  known,  in  the  Heine  boiler  the  forward  portion  of  the 
tubes  over  the  grate  l>ars  and  Ijridgc  is  shielded  from  the 
direct  action  nf  the  flame,  and  tlic  products  of  combustion 
pa.ss  to  the  back  of  the  combuslion  chamber,  thru  tip  inta 
the  tube  space,  where  they  arc'  again  forced  forward  bv 
means  of  a  second  deflecting  plate  over  the  top  of  the  tubes. 
At  the  forward  end  of  the  tubes  they  escape  to  the  space 
beneath  the  drmn.  theti  aft  again  to  the  stack.  This  coii- 
struction  allows  the  forming  of  one  large  combustion  cham- 
ber of  the  entire  sp.ice  beneath  the  tubes  without  interfering 
in  any  matuier  with  the  remainder  of  the  setting,  and  coni- 
plctc  combustion  can  take  place  befof  any  portion  of  the 
\  aporired  oil  can  be  clu"lle<l  by  contact  with  the  tubes. 

Other  forms  of  sectional  boile^js  can  no  doubt  be  arranged 


for  equally  efficient  use  of  oil  fuel,  but  some  change  in  the 
setting  would  seem  to  be  necessar)-  in  order  to  produce  a 
combustion  chamber  of  requisite  size. 

The  Southern  Pacific  Railroad  Company  has  built  a 
branch  line  to  the  Fair  grounds,  the  track  ending  in  the  rear 
of  Machinery  Hall.  Just  outside  the  boiler  room  a  large  pit 
was  dug  and  lined  with  wood,  and  in  this  are  two  iron  tanks, 
each  bidding  7,500  gallons,  or  a  total  of  15,000  gallons.  Tank 
cars  are  x\\w  to  the  pit  and  the  oil  piped  into  the  receiving 
tanks.  Each  tank  is  fitted  with  a  float,  the  stem  of  v.hich 
extends  above  ground  and  indicates  the  quantity  of  oil-  on 
hand.  Tank  cars  are  supposed  to  come  at  intervals  suffi- 
ciently close  to  keep  the  receiving  tanks  practically  full,  but 
in  case  of  delay  the  tanks  hold  enough  for  three  days'  use, 
.about  5,000  gallons  being  used  each  t>vent>'-four  hours. 

In  the  space  between  the  boilers  in  the  middle  of  the  fire- 
room  are  located  two  Dow  pumps,  size  D.  which  supply  the 
oil  to  the  boilers.  They  have  4-inch  suctions,  and  each  is 
large  enough  to  supply  fuel  for  4,oco  h.  p.  of  boilers.  But 
one  is  used  at  a  time,  the  other  being  held  as  a  reserve  in 
case  of  breakdown.  The  arrangement  of  pipes  and  valves 
is  such  that  cither  pump  can  draw  from  either  or  both  stor- 
age tanks,  thus  making  a  stoppage  almost  impossible.  For 
the  light  load  after  midnight  a  small  Dow  pump  (No.  2)  is 
used.  The  pumps  discharge  into  a  vertical  tank,  12  inches 
by  6  feet,  against  an  air  head,  a  steady  pressure  of  12  pounds 
being  tnaintaincd  automatically  by  means  of  a  pump  gov- 
ernor connected  with  the  air  head,  and  shutting  off  steam 
from  the  pump  when  the  pressure  rises. 

The  governor  is  verj'  sensitive  and  the  pressure  kept  very 
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SKCTIONAL  VIEW  OF  BOILER  ARRANGED  F^OR  OIL  FUEL. 

Stead)  ;  it  is  registered  by  a  gauge  connected  with  the  air 
head.  'Jhe  oil  is  carried  to  about  the  middle  of  the  pres>- 
ure  tank,  and  the  height  is  shown  on  a  glass  gauge. 

There  is  a  constant  small  air  leak,  which  would  soon  tle- 
stmy  the  air  head  if  it  was  not  compensated.  To  supply 
this  loss  a  snifting  valve  on  the  pump  is  regulated  so  that  a 
small  quantity  of  air  is  taken  in  with  the  oil  at  each  stroke, 
the  atnount  required  varying  with  the  load.  A  little  atten- 
tion to  this  valve  from  time  to  time  keeps  the  air  head  nearly 
constant.  The  arrangement  is  so  nearly  automatic  that  dur- 
ing the  hours  of  heaviest  load  in  the  evening  but  two  fire- 
n.cn  are  required  to  be  on  duty,  one  of  whoin  keeps  watch 
nf  the  oil  supply  and  furn.aces  and  the  other  the  water,  and 
during  the  rest  of  the  twenty-four  hours,  from  midnight  until 
6  P.  M.,  one  man  can  easily  care  for  the  whole  plant  and 
liave  plenty  of  time  for  reading  the  daily  papers. 

Cleanliness  is  conspicuous,  no  coal  or  ashes  being  about 
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the  floor;  the  boilers  are  painted  white  and  stay  so,  and  the 
firemen  wear  white  uniforms. 

If  coal  was  the  fuel,  six  or  eight  men  would  be  required 
for  heavy  load.  The  wages  saved  amount  to  a  considerable 
item,  and  probably  something  is  saved  on  fuel,  as  coal  is 
expensive.  Besides  this,  the  use  of  oil  fuel  adds  greatly  to 
the  value  as  an  exhibit,  as  the  clean  fireroom  attracts  many 
visitors. 

From  midnight  to  about  6  A.  M.  the  average  load  is 
about  20C  h.  p.,  during  the  da\'  from  8oo  to  i,ooo  h.  p.,  and 
during  heavy  load  in  the  evening  about  2,500  h.  p. 

The  oil  discharge  from  the  pressure  tank  is  3  inches  diame- 
ter until  it  reaches  the  line  of  the  boiler  fronts,  where  it 
branches  into  two  pipes,  each  2  inches  diameter,  one  leading 
aft  and  one  forward,  and  each  furnishing  fuel  for  four  boilers. 
A  shallow  concreted  trench  runs  the  whole  length  of  the  fire- 
room  and  drains  at  each  end  into  catch  pits,  where  any  leak- 
ing can  be  collected.  The  trench  is  covered  with  light  iron 
covers,  and  the  oil  pipe  can  be  examined  readily.  Ordi- 
narily, the  leakage  is  insignificant,  but  the  pits  are  provided 
in  case  a  pipe  bursts,  when  the  escaping  oil  would  be  col- 
lected and  returned  to  the  storage  tanks. 

The  feed-water  heater  is  a  4,000-h.  p.  Webster  vacuum 
heater,  made  by  Warren  Webster  &  Co.,  of  Philadelphia. 
It  is  rectangular  and  has  within  it  a  series  of  plates  set  alter- 
nately so  that  water  will  descend  by  passing  from  plate  to 
plate  in  a  thin  sheet.  The  water  inlet  is  5  feet,  and  water  is 
supplied  from  the  water  company's  mains  at  a  pressure  of 
80  pounds. 

The  main  exhaust  rises  close  to  the  heater  and  has  a  single 
branch  lead  extending  to  the  heater,  which  forms  a  closed 
trap  for  the  steam  that  enters  it.  Cold  water  is  admitted  at 
the  top,  and  as  it  passes  downward  from  plate  to  plate  it 
condenses  the  steam,  which  fills  all  the  space  between  the 
plates.  A  partial  vacuum  is  thus  formed,  in  virtue  of  which 
the  exhaust  steam  continues  to  enter  the  heater  instead  of 
passing  to  the  air. 

The  steam  enters  *at  the  bottom  and  the  water,  as  it  de- 
scends, becomes  warmer  and  warmer  until  at  discharge  the 
hottest  water  is  in  contact  with  the  hottest  steam,  and  a  high 


pump  are  used.  The  Smith-Vaile  and  one  Dow  are  duplex, 
one  Dow  simple,  and  the  other  is  a  marine  feed  with  by- 
pass valve. 

Each  boiler  has  an  8-inch  steam  pipe,  and  the  pipes  from 
two  adjoining  boilers  unite  in  a  single  lead  to  the  main 
steam  pipe.  This  pipe  extends  along  one  side  of  the  main 
building,  with  leads  taken  ofif  where  necessary-.  Traps  are 
provided  at  intervals  for  taking  ofif  the  water  of  condensa- 
tion. 

The  location  of  machinery  is  not  such  as  to  render  a  steam 
loo]   cither  necessary  or  possible. 

The  plant  is  under  the  immediate  care  of  Mr.  E.  C.  Meier, 
who  erected  it  for  the  Heine  company  and  clcsigned  the  ar- 
rangement for  feeding  the  oil.  Passed  Assistant  Engineer 
Hunt,  U.  S.  N.,  is  chief  of  the  mechanical  department  of  the 
Fair,  and  this  plant  was  erected  under  his  supervision. 

It  was  only  with  great  difficulty  that  a  steam  plant 
of  any  kind  was  obtained  for  the  Exposition.  At  first  the 
manufacturers  of  San  Francisco  refused  to  do  anything  un- 
less the  committee  would  agree  to  use  only  machines  made 
on  the  Pacific  Coast.  The  Exposition  was  projected  in  Au- 
gust and  in  October  two  boilers,  one  of  40  h.  p.  and  the 
other  100  h.  p.,  had  been  offered,  but  were  never  set  up.  In 
October  Colonel  Meier,  president  of  the  Heine  Boiler  Com- 
pany, made  a  very  liberal  offer  of  four  boilers  of  1,500  h.  p.. 
which  were  in  use  in  Chicago.  Four  others  would  have 
been  offered,  but  the  ones  intended  were  in  the  hands  of  the 
receiver  of  a  power  company  that  had  failed,  and  they  could 
not  then  be  obtained.  The  Climax  company  came  forward 
with  an  offer  of  1,000  h.  p.,  but  later  they  withdrew,  and  the 
Fleine  company,  finding  it  could  have  the  four  boilers  pre- 
viously unavailable,  added  them  to  the  other  four,  thus  mak- 
ing 3,oco  h.  p.,  which  constitutes  the  entire  plant. 


Destructive  Effects     of  Electrical    Currents  on    Subterrenean 

rietal    Pipes.* 


HY    T.   H,  FARNHAM.* 


After    describing    experiments    showing    the    manner    in 
which  pipes  laid  in  damp  ground  are  corroded  by  electroly- 
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FIG.     1.— NEGATIVE    POLE    OF    GENERATOR    TO    LINE. 

temperature  of  feed  water  is  attained,  in  this  case  about  200 
degrees  Fahr. 

Water  is  carried  at  a  definite  height,  indicated  by  a  glass 
gauge,  and  is  maintained  by  means  of  a  float,  which  con- 
trols a  regulating  valve  in  the  supply  pipe. 

■  The  quantity  of  exhaust  steam  entering  the  heater  de- 
pends upon  the  vacuum,  and  this  in  turn  depends  upon  the 
feed  supply. 

The  discharge  is  8  inches,  and  in  case  of  accident  the 
water  company's;mains  can  be  connected  to  the  feed  pump 
function  and  cold-water  supplied  to  the  boilers. 

For  feeding  three  Dow  (S.  F.)  pumps  and  one  Smith-Vaile 


FIG.     2.— POSITIVE  POLE  OF    GENERATOR    TO     LINE. 

sis,  Mr,  Fernham  gives  the  result  of  his  investigations  of  the 
eftect  on  telephone  cables  in  Boston  of  the  ground  currents 
of  the  West  End  Street  Railway.  Measurements  were  made 
between  the  cables  at  all  manholes  and  the  earth  near  the 
cables,  and  it  was  found  that  the  negative  pole  of  the  gen- 
erator being  connected  with  the  trolley  line,  within  a  radius 
of  about  2,oco  feet  from  the  Albany  street  power  house  the 
cables  nere  negative  to  the  earth,  ranging  from  zero  to  tvvo 
volts;  outside  of  this  neutral  line  thev  were  positive  to  earth, 
ranging  from  zero  to  12  volts,  until  a  point  near  the  East 

*  Abstract  of  a  paper  read  before  the  New  York  meeting  of  the 
Institute  of  Electrical  Engineers,  April  18.  1894. 
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Cambridge  power  house  station,  when  they  again  passed  a 
neutral  line  and  became  more  and  more  positive  as  that  power 
house  was  approached.  J-'rom  the  data  of  measurements, 
maps,  Figs,  i  and  2,  were  plotted  showing  the  voltage  be- 
tween the  cables  and  the  earth  throughout  all  the  section 
of  the  city,  the  hatched  portions  being  where  the  cables 
were  found  positive  to  earth  and  denoted  "  danger  territory." 
With  the  negative  pole  of  the  generator  to  the  trolley,  Fig. 
,^  shows  the  passage  c«f  the  current  from  the  generator  to  the 
rails,  and  the  passage  of  a  portion  of  the  current  from  the 
rails  to  the  cables  within  the  neutral  or  zero  line,  and  frc»m 
tables  to  rails  outside  of  this  zero  line.     The  danger  of  elec- 
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tnjlysis  is  (jnly  where  the  current  leaves  the  cable  or  pipe 
through  the  moist  earth,  hence  the  danger  district  was  at 
this  time  outside  of  the  zero,  or  neutral  line,  as  shown  boll'. 
on  the  map,  I'ig.  I,  and  I'ig.  3. 

lig.  2  is  a  map  sli(jwing  the  condition  when  the  positive 
pole  of  the  generat«jr  was  connected  to  the  trolley  line,  the 
shaded  portion  again  showing  the  danger  district,  corn:- 
siKMiding  to  the  white,  or  safe,  <listricts  in  l"ig.  I,  the  only 
variation  being  that  the  neutral  or  zero  line  was  thrown  out 
a  little  further  from  the  .Albany  street  jxnver  house  than  il 
was  before.  It  was  also  noted  that  the  cables  near  the 
power  house  which  had  been  from  one  to  two  volts  negative 
to  earth  before  the  change  of  currents  were  now  from 
one  to  nine  volts  positive  to  earth. 

I'ig.  4  is  a  representaticju  of  the  current  when  flowing  from 
the  positive  pole  to  line,  and  it  will  be  readily  understood 
that  the  electrt^lytic  acti<jn  will  be  thus  confined  to  the  terri- 
tor)-  comparatively  near  the  power  house,  where  current  is 
leaving  the  cables  to  reach  the  negative  or  rail  side  of  the 
<lynamo. 

.'\mt»ng  the  proposed  and  applied  remedies  for  preventing 
the  ilestruction  of  the  cables  ^vere  the  following: 

I'irst — Hie  removal  of  the  cables  from  the  wet  bottoms 
an<l  si<les  of  the  so-called  manholes.  It  was  found,  how- 
ever, very  difficult  to  place  and  retain  the  cables  free  from 
the  wet  .sides,  and  the  action  of  the  mouth  of  the  ducts  would 
nevertheless  continue. 

.Second — The  cables  were  connected  to  ground  plates  in 
the  snanholcs  with  the  idea  of  trnnsfirring  the  electrolytic 
acti<»n  to  these  plates,  but  although  many  ground  plates  giv- 
ing a  stirfacc  of  several  .stjuare  feet  each  were  connected  with 
the  cables  over  large  portions  of  the  city,  it  was  found  that 
nearly  the  satne  pressure  existetl  as  before. 

Third     Prof,    h.lihu   Thorn  ou    siigijested   placing   tnotor 
generators  along  the  line  to  be  operated  by  the  railway  ciir 
rent  and  automatically  regulate<l  to  generate  a  voltage  equal 
btit  opp(tsite  to  that  existing  between  the  cable  and  ground. 

I'ourth  Insulating  the  cables  and  pipes  from  the  earth 
was  proposed,  but  wa-^  found  impracticable. 

I'ifth  Hreakuig  the  metallic  continuity  of  the  cable 
sheath  and  pipes  was  proposed,  but  as  the  severe  action  was 
found  in  comparatively  isolated  spots,  it  follows  that  anv 
system  f^f  breaking  the  metallic  continuity  would  have  to 
be  stttdied  with  regard  to  the  entire  complicated  svst^m  of 
pipes,  cables  and  rails  ramifying  through  the  streets  of  the 
city. 

Sixth— It  was  s»iggeste<l  that  the  railway  current  might  be 
so  frequrntiv  alternated  as  to  possibly  prevent  serious  ac- 
tion on  the  pipes  and  cable,  the  oxygen  liberated  bv  the 
current  being  dispersed  hv  the  reversal  before  it  couid  at- 


tack the  metal.  Good  results  were  derived  from  an  experi- 
ment conducted  on  these  lines  with  frequent  reversals,  but 
with  24-hour  periods  it  was  found  that  no  good  was  derived, 
and  it  was  concluded  that  it  would  be  impossible  to  reverse 
the  heavy  railroad  currents  at  frequent  enough  intervals. 

Seventh — Mr.  Fred.  S.  Pearson  suggested  that  the  positive 
pole  of  the  generator  should  be  connected  to  the  line  and 
also  that  large  bare  conductors  radiating  from  the  power  sta- 
tion into  the  danger  district  should  be  laid  and  connected  at 
frequent  intervals  to  such  cables  and  pipes  as  were  in  dan- 
ger. Both  of  these  suggestions  were  adopted  and  with  the 
most  successful  results. 

Mr.  Farnham  gives  the  following  as  the  conclusions  re- 
sulting friMn  his  investigations: 

First — All  single  trolley  railways  employing  the  rails  as  a 
portion  of  the  circuit  cause  electrolytic  action  and  conse- 
quent corrosion  of  pipes  in  their  immediate  vicinity,  unless 
special  provision  is  made  to  prevent  it 

.""Second — A  fraction  of  a  volt  difference  of  potential  be- 
tween pipes  and  the  damp  earth  surrounding  them  is  suffi- 
cient to  induce  the  action. 

Third — Bonding  of  rails,  or  providing  a  metallic  return 
conductor  equal  in  sectional  area  and  conductivity  to  the 
outgoing  wires,  is  insufficient  to  wholly  prevent  damage  to 
pipes. 

Fourth — Insulating  pipes  sufficiently  to  prevent  the 
trouble  is  impracticable. 

Fifth — Breaking  the  metallic  continuity  of  pipes  at  suffi- 
ciently frequent  intervals  is  impracticable. 

Sixth — It  is  advisalile  to  connect  the  positive  pole  of  the 
dynamo  to  the  trolley  lines. 

.Seventh — \  large  conductor  extending  from  the  grounded 
side  of  the  dynamo  entirely  through  the  danger  territor}- 
and  connected  at  every  few  hundred  feet  to  such  pipes  as 
are  in  danger,  will  usually  ensure  their  protection. 

Eighth — It  is  better  to  use  a  separate  conductor  for  each 
set  of  pipes  to  be  protected. 

Ninth — Connection  only  at  the  power  station,  to  water 
or  gas  pipes,  will  not  ensure  their  safety. 

Tenth — Connection  between  the  pipes  and  rail,  or  rail 
return  wires,  outside  of  the  danger  district,  should  be  care- 
fnllv  avoided. 

Fleventh — Frequent  voltage  measurements  between  pipes 
and  earth  should  be  obtained,  and  such  changes  in  return 
ccmductors  made  as  the  measurements  indicate. 


Mamt>urK    Rlectric    Tramway 


(Kroin  0»ir  Own  Correspondent.) 

The  official  inauguration  of  the  electric  tramway  in  Ham- 
burg, equipped  <">n  the  Thomson-Houston  system  by  the 
I  ^n*on  Flektricitaets-Gesellschaft,  r  f  Berlin,  took  place  on  the 
2<;th  of  March,  and  was  attended  by  a  large  number  of  gen- 
tlemen connected  with  the  tramwav  interests  of  that  coun- 
tr\  directors.  'Migineers  and  managers.  l>esides  the  repre- 
•icntatives  of  several  important  municipal  bodies. 

The  proeramme  was  as  follows:  Starting  at  10  A.  M, 
from  the  Dammthor  Kailway  station,  the  party  proceeded 
nnon  a  roiuid  of  inspection  on  several  electric  cars  on  the 
Ringbahn  section  and  out  to  Falkenried.  the  depot  of  the 
line:  at  noon  the  harbor  was  visited,  where  a  steamer  \\'as  in 
waiting  to  convev  the  company  round  the  quays;  finally  the 
power  station,  located  in  the  Poststrasse.  was  thoroughlv 
inspected.  Unanimous  satisfaction  \\-as  expressed  \y\\h  all 
that  was  seen.  The  cmests.  numbering  about  one  hundred. 
were  afterward  entertained  at  dinner  by  the  I'nion  Elektrici- 
taets-Gesellschaft. 

The  total  lentrth  of  the  road,  when  completed,  ■wnll  be  be- 
tween ple%'en  and  t\\'elve  miles,  and  the  number  of  motor 
cars  42.  32  for  regular  service  and  10  in  resen'e  to  meet 


APRn.  28,  1894. 


THE     KLKCTRICAL     WORLD. 


569 


extra  heavy  traffic  requirements  on  holidays,  etc.  The 
Ringbahn  section  of  the  system,  covering  some  five  miles  of 
track,  with  i6  motor  cars,  has  been  in  regular  operation 
since  the  first  week  in  March,  and  the  rest  of  the  line  is  ex- 
pected to  be  in  running  condition  by  about  the  middle  of  this 
month.  The  generating  plant  is  contained  in  the  municipal 
central  station,  the  low  voltage  lighting  current  being  taken 
up  by  Schuckert  continuous  current  converters  and  deliv- 
ered at  a  potential  of  500  volts  to  the  tramway  circuit.  In 
addition,  there  is  installed  as  reserve  set  a  Thomson-Hous- 
ton loo-kw.  railway  generator,  driven  by  a  Mcintosh  &  Sey- 
mour tandem  compound  condensing  engine.  The  trolley 
wire  is  run  at  a  height  of  18  to  20  feet  above  the  track,  at- 
tached to  brackets  on  steel  poles  erected  along  the  road,  or 
else  run  on  the  cross  suspension  method.  At  such  locations 
where  the  streets,  by  reason  of  their  narrowness,  or  the  con- 
ditions of  traffic,  preclude  the  use  of  poles,  rosettes  fixed  to 
the  houses  on  either  side  of  the  street,  as  in  Bremen,  are 
employed.  Each  car  is  equipped  with  i  15-h.  p.  motor,  con- 
troller, lightning  arrester,  etc.,  and  is  lighted  by  5  i6-c.  p. 
incandescent  lamps.  At  points  where  telephone  wires  cross 
the  tramway,  neat  wooden  moulding  is  run  along  the  top 
of  the  trolley  wire  to  prevent  the  telephone  wires,  in  case  of 
their  falling  by  any  means,  coming  in  contact  with  the 
former.  This  method  has  been  in  use  in  Bremen  for  some 
time  and  proved  satisfactory. 


Magnetic  Qualities  of  Iron.* 


BY  J.  A.  EWING  AND  HELEN  G.  KLAASSEN. 

The  experiments  to  be  described  in  this  paper  deal  mainly 
with  the  cyclic  efifects  of  magnetizing  force.  They  are  in- 
tended to  contribute  some  additions  to  existing  data,  to 
answer  one  or  two  specific  questions,  and  to  exemplify  one 
or  more  novel  methods  of  experimental  inquiry. 

We  have  devised  and  used  throughout  all  these  experi- 
ments a  method  which,  while  requiring  only  one  current  and 
one  magnetizing  coil,  retains  the  advantage  that  each  point 
in  the  cycle  is  reached  by  a  single  step  from  the  end  of 
the  cvcle. 


to  determine  the  constant  of   the  current  galvanometer  Gy 
The  key  A' is  a  rocker,    working    in    mercury   cups,  which, 
when  rocked  to  the  left,  connect.^  a  with  e    and    h    with  /, 
and,  when  rocked  to  the  right,  connects  a  with  c  and  b  with 
d.      In  the  latter  position  of  the  key  the  full  strength  of  the 
magnetizing  current  is  in  action,  and  hence  if  the  plug  P  is 
set  so  as  to  send  the  current  into  A,  the  sample  is  magnet- 
izerl  to  a  degree  which  represents  one  extremity   of  a  mag- 
netic cycle.      Between  the  cups  e  and  d  of  the  rocking  key 
are  a  short  circuit  plug  and  also  an  adjustable    resistance, 
^3.     When  this  short  circuit  plug  is  inserted,  the  key    A'  is 
simply  a  reversing  key,  and  then,  when  rocked  to  the  left, 
it  reverses  the  magnetization  of  the  ring,  carrying  it  at  once 
to  the  opposite  end  of  the  cycle.      But  when,   instead    of  -a 
short   circuit    between    c   and    d,  there  is  a  resistance,  the 
rocking  of  the  key  to  the  left  applies  to  the  sample  a  magnet- 
izing current  opposite  in  sign  to  the  primitive  current,  but 
less  than  it  in  amount,  and  consequently  carries  its  magnet- 
ism to  the  end  of  the  cycle,  but  to   a  point  which  falls 
short  of  the  end  by  an  amount  depending  on  the  magnetism 
of  the  resistance  7?3.     The  peculiarity  of  the  method  is  that, 
by  a  single  movement  of  the  key,  the   magnetizing  current 
is  at  once  reduced  in  amount  and    reversed  in  sign.*        By 
giving  7?3  a  series  of  values,  each    movement  of  the  key  to 
the  left  determines  a  new  point  on  the  curve,  while  each 
movement  to  the  right  brings  back  the  magnetization  to  its 
extreme  value.     In  this  way  as  many  points  are  found  as 
may  be  required  to  define  that  part  of  the  curve  which  lies 
between    the   zero    of   magnetizing   force   and    its- extreme 
negative  value.     To  find  points  lying  between  the  positive 
extreme    and    the    zero    of    magnetizing  force,  a  different 
process  is  adopted.     The  key  is  kept  to  the  left,  and  a  sud- 
den reduction  of  the  current  (without  change  of  sign)  is  ef- 
fected   by   withdrawing   a   plug   from   the    resistance    box 
7?2.     This  gives  a  point  in  the  first  quadrant  of  the  descend- 
ing curve,  and  a  series  of  such    points   are  found  by  select- 
ing successive  values  of  i?j,  the  magnetization  of  the  sam- 
ple being,  however,  restored  to  its    initial  full  value  before 
each  such  step. 


£lee.  Uorld 

METHOD  TO  DETERMINE  MAGNETIC  QUALITIES  OF  IRON. 

The  diagram  shows  the  arrangement  used. 

The  magnetizing  current  passes  from  the  battery  through 
the  adjustable  resistance  T^i  and  the  galvanometer  G^  to  a 
key,  I^,  and  thence  through  the  resistance  7?^  to  a  two-way 
plug  F,  which  allows  it  to  be  sent  either  into  the  magnetiz- 
ing coil  of  the  rn:ig  A,  which  is  the  sample  under  test,  or 
into  the  primary  of  a  special  induction  coil,  C,  which  is  used 
for  standardizing  the  ballistic  galvanometer.  A  and  C  each 
have  a  secondary  coil  ;  the  two  secondaries  are  kept  in 
series  with  one  another,  and  their  circuit  is  completed 
through  the  ballistic  galvanometer  (7,.  A  Kelvin  balance, 
B,  which  is  short  circuited  when    it  is  not  required,  serves 

•A  portion  of  a  paper  recently  read  before  the  Royal  Society. 


Aurora  and  the  Telegraph  Wires. 


The  following  query  has  been  addressed  by  Mr.  Preece 
to  the  editor  of  "The  Times": 

"Sir:  There  was  an  extremely  brilliant  display  of  aurora 
between  10  and  10:43  P.  M.  on  Friday,  the  30th  ult.  It  was 
accompanied,  as  usual,  by  very  strong  earth  currents  on  all 
telegraph  lines.  But  at  10:20  P.  M.,  when  all  the  telegraph 
circuits  were  idle,  a  peculiar  frizzling  and  bubbling  noise  was 
heard  upon  a  telephone  inserted  upon  a  long  Irish  wire  at 
Llanfairpwll  in  Anglesey.  At  2  A.  M.  on  Saturday,  the 
31st  ult,  'twangs'  were  heard,  as  if  a  stretched  wire  had  been 
struck.  These  were  followed  by  a  kind  of  whistling  sound. 
Were  these  signals  from  space,  or  mere  disturbances  of  at- 
mospheric electricity?" 


A  Well   Deserved  Sentence. 


An  English  electric  belt  quack  doctor,  who  was  said  to  be 
earning  (?)  $15,000  to  $20,000  per  year,  has  just  been  sen- 
tenced to  five  years'  imprisonment.  What  a  blessing  it 
would  be  if  we  had  such  courts  and  laws  in  this  country. 


Electric    Plows. 

The  firm  of  Siemens  &  Halske  is  said  to  be  experimenting 
with  an  electric  plow  on  the  estate  of  Mr.  Siemens. 

*  Since  this  description  was  written,  a  paper  has  been  communi- 
cated to  the  Royal  Society  by  Dr.  John  Hopkinson  and  Messrs. 
Lydall  and  "Wilson,  in  which  ballistic  experiments  are  described 
where  the  method  was  essentially  the  same  as  that  used  by  us. 
A  single  movement  of  a  key  reversed  the  ma^etlzlng'  current  and 
Introduced  resistance.      (Roy.  Soc.  Proc,  vol.  Lin.,  p.  352.)  .   ... 
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kope   IJriving — XI,* 
BV  J.  J.  FI.ATHKR. 

As  it  has  been  previously  noted,  it  is  desirable  in  all  cases 
of  rope  transmission  to  so  arrange  the  drive  that  the  slack 
side  of  the  rope  shall  be  on  the  upper  part  of  the  pulley, 
thus  increasing  the  arc  of  contact,  a.s  the  two  sides  will 
then  approach  each  other  when  in  motion. 

In  order  that  the  desired  tensions,  /',  and  l\,  shall  be  at- 
tained in  the  two  parts  of  a  rope,  the  delleclions  or  sag 
must  be  of  predetermined  values.  The  centre  line  of  the 
rope  will  lie  in  a  curve,  which  may  be  determined  with  no 
appreciable  error  by  assuming  the  rope  to  have  no  elastic- 
ity and  to  be  of  constant  cross-section,  under  which  con- 
dition the  curve  will  be  that  known  as  the  catenary,  the 
transcendental  e<|uation  of  which  is 

-'•=■7  (''  +  ''•)• 

I^t  the  form  of  curve  in  which  ll»c  rope  hangs  be  rcpre- 
.•»ented  by  F  W  F'  (Fig.  .v?),  in  which  U  is  the  lowest  point 


In  order  to  determine  the  parameter  c,  let  the    equation 
of  the  curvej  =  —  (^7  i   ^  '7)  ^^  developed  m  the  follow- 


ing scries  : 
c 


y^- 


V  x- 


.3' 


y* 


1.  2   C*  1.  2  3 1' 
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Since  ihe  character  of  the  curve  is  such  that  the  q^iotient 

X 

—  is  a  proper  fraction,  the  series  will  be  converging  ;  stop- 
ping at  the  third  member  as  giving  sufficient  accuracy,  we 

nave  r  /  x^\  .     .\'    ^,        , 

1=  —  \2  A -U=tH ;  therefore 

2   \  c'  /  2C 

.x^  =  {c  J-  -  c). 

Substituting  the  value  ofv  =.)''  -|-  c  i"  this  equation,  we 

obtain  a-  _    2  c  j',  which  is  the  equation  ol  a  ]>arabola  re- 


FIG.  34. 


frrred  to  its  axis  and  the  tangent  to    its    vertex. 

—  (Fig.  34)  ctjual  the  half  distance  between  supports 


Now    let 


and  // 
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of  the  rope.  Take  O"  as  the  origin  of  c<">-«>rdinates.  and  K-t 
X  --  O'  A',  and  y'  =:  A'  P  be  the  abscissa  and  orilinate  of 
any  point  P  in  the  curve,  and  let  /  be  the  distance  between 
the  pohits  of  support. 

Since  we  have  assumed  the  rope  to  be  perfectly  inelastic. 
the  tension  at  any  point  of  the  curve  must  be  in  the  direc- 
tion of  the  rope.  Let  7*  be  the  stress  in  the  rope  at  P.  the 
vertical  and  hnri/ontal  compon«'n(s  of  which  are  represent- 
ed by  Tand  //respectively.  Assume  the  length  of  curve 
(}'  P  ^=  >•.  Since  the  weight  of  a  unit  length  of  rope  =  7/'. 
the  vertical  component  of  the  tension  7*  is  evidently  e«pial 
to  one-half  Ihe  weight  of  the  rope  between  the  j>«>ints  P 
and  P',  or  r=  ",  w  P  <Y  P'  «=;  w  .?.  To  determine  the 
length  of  curve,  produce  the  tangent  through  the  point  .'* 
and  rectify  the  curve  O'  P  on  \\\U  tangent,  making  .*  P  O. 
Krect  a  perpen«licular  to  /'  <J  at  the  point  Q.  meeting  Ihe 
vertical  from  P  at  .1  :  then  will  O  A  drawn  through  A  par- 
allel to  (y  A'  be  the  <lircctrix  to  the  catenary  and  Q  A  will 
equal  A  A'  .=•  Cf     Hence 

7^  =  Tv  -  ^"T^. 

s'  «.  {c-\.yy  — 1»  .-..<  =  v/ (>')•-!-  a  t-y  :  therefore 

r     w  .<  =  7/'  v/(.i'')*  -I- 1  c  y. 

\\  the  vertex  O  the  tension  is  horizontal  an«l  c«]ual  to  the 
weight  of  a  length,  c.  of  the  rope  :  but  this  tension  is  the 
same  as  the  horizontal  component  at  the  point  P :  hence 
//=  xo  f.  Since  r=  \/n  -}-  //*,  we  obtain  the  following 
value  for  the  tension  in  the  rope  : 

r  --:  w  >/>''•  -j-  i  t  ^'  -^  r*  .-«=  :r  (r  -\-  y'). 


then    from    the    previous 
ecpiation  we  obtain  j  —  1  i^  z  c  k;  hence  the  parameter,  «, 

r  ... 

:_  — -.  Substituting  this  value  of  c  in  the  e«juation  for  the 
tension  7' previously  obtained,  we  have 

in  which  '<v  equals  the  weight  of  a  unit  length  of  rope  ^=. 
0.32  d* :  that  is.  the  tension  at  any  point  in  the  rope  is 
e<|ual  to  the  weight  of  a  portion  e<|uivalent  in  length  t»)  the 
parameter  plus  the  «)rdinate  y'  n{  the  point  From  ihis 
ecpiation  we  may  obtain  the  sag  of  the  driving  or  driven 
]»ortions  of  the  rope  by  substituting  for  /'the  values  of  '^^ 
and  7\ — the  dellections  corresponding  to  which  may  l>e 
represented  by  //,  and  //,  (Fig.  34)-  T'l  will  evidently  lie 
constant  and  e«pial  to  200  (P  if  our  preconceived  conditions 
are  maintained,  but  the  value  of  7\  will  be  variable,  in- 
creasing with  the  speed. 

Practically  it  will  be  impossible  to  niaintain  a  constant  ten- 
sion in  the  rope,  so  ihat  the  amount  of  sag  obtained  by  cal- 
culation is  liable  to  vafy  with  the  conditions  of  service.  The 
tcnsi{)n  may,  however,  he  approximately  determined  by  tlie 
deflection.  .Assuming  the  distance  between  supporting 
points  <'f  the  rope  ecpial  to  the  flistance  between  centres  of 
pulleys  and  solving  for  h.  we  obtain 


'  2      IT  2     I      j,»  ,' 


.'V 


•  ■•  Analytic 


H'  2 

The  positive  and  negative  signs  before  the  radical  in  these 
equations  indicate  two  values  for  A.  the  lesser  of  which  only 
is  to  he  used.     As  pointed  out  by   Reuleaux,  between  the 

two  lies  a  value  /i  =  —  — ,   which    is   obtained  when    the 

2    ?/• 

quantity   under    the  radical  =  o;   that  is.  when  T -= 


\  2 
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This    deflection    is  interesting,  as  it  denotes  the  minimum 
stress  which  may  exist  in  the  rope. 

Since  the  sum  of  the  tensions  increases  with  the  speed 
the  sag  of  the  rope  when  at  rest  is  not  directly  obtainable 
from  the  previous  values  of  //,  anil  //,. 

The  tension  necessary  for  adhesion,  which  constitutes  a 
part  of  the  stress,  7j,is  dependent  upon  the  speed  at  which 
the  rope  is  intended  to  be  run,  so  that  in  order  to  deter- 
mine the  sag-  ha  when  at  rest  for  a  given  maximum  tension 
T^  the  initial  tension  must  be  obtained  for  any  given  speed, 
and  this  value  substituted  in  the  general  formula 

y     .     I   I /T^        7^ 

2     y     7i>  2     ' 

Assuming  the  tension  on  the  tight  side  of  the  rope  to  be 
made  up  of  three  parts,  namely,  the  driving  force, 
F,  the  centrifugal  force,  jF„,  and  the  tension,  T,,  necessary 
to  balance  the  strain  for  adhesion,  we  obtain  7',  =  /*  -|-  F^ 
-|-  7^3 ;  in  like  manner  the  tension  on  the  slack 
side  of  the  rope  may  be  assumed  to  be  produced  by  the 
strain  necessary  for  adhesion,  plus  the  strain  due  to  centrif- 
ugal force,  that  is:  T,=  1\  +  /;. 

It  is  evident  that  if  the  normal  tension  Z",  be  diminished 
by  the  centrifugal  force  the  remaining  stress  will  be  equal 
to  the  tension  necessary  for  adhesion  plus  the  driving  force  ; 


A  ^  — -  ± 

2    7t' 


hence  if  we  obtain  the  value  of  the  ratio 


7: 


from    f^",    in 


which  the  stress  due  to  centrifugal  force  is  neglected,  we 
shall  have  in  T.^  the  initial  tension  necessary  for  adhesion 
or  T^  =  Ty  If  T'l  is  assumed  to  be  constant,  then  T^  will 
be  constant  for  a  given  coefficient  of  friction  and  arc  of  con- 


tact ;  therefore 


will  equal  the  tension   in    the   rope 


when  the  latter  is  at  rest. 

The  following  simpler  method  for  obtaining  the  sag, 
though  less  exact,  is  sitfificiently  accurate  for  any  practical 
case  that  may  arise,  for  it  must  be  borne  in  mind  that  any 
theoretical  calculation  for  the  deflection  of  a  running  rope 
can  at  best  be  only  an  approximation,  as  it  is  exact  only 
when  the  rope  is  running  at  its  normal  speed,  transmitting 
its  full  load  and  strained  to  its  normal  tension.  Let  /  be 
the  distance  between  two  shafts  which  are  at  the  same 
level  (Fig.  35),  and  let  h  be  the  deflection  of  the  rope  ;  also 


DRIVER 


DRIVEN 


let    C  P  D  =   ^    be  the  inclination  of  the  rope  at  P,  from 
which  (J  j^  2   //  4  /i 


sin  d  =  -p  j^ 


V(lf 


4-  (2  ^)' 


y/r  +  (4  h)\ 


and  hence,  since  F  is  the  vertical  component  of  the  tension 

W 
Tin  the  rope  and  equal  to  — ,  where  W  is    the    weight    of 

rope  between  supports,  we  shall  have 

r=  -. —  =  — -  \//^  +  (4  hf  =  w  /  — -—  +  —  h\ 

sm  a        8  «  I    V       /  >      64  /r      '     4 

As  h  is  small  compared  to/,  we  may  neglect  — -  h\   then 

4 

if  we  assume  the  length  of  rope  to  be  equal  to  the  distance 
between  the  shafts,  we  shall  have,  approximately, 

r —,  !!i._  wheie  w  I  —  W;  hence  the  sag  of  the  rope 

8/z  8/i 

w  P 
at  the  centre  will  h&  h -^  -g-j,,  in  which  w^o.^z  (P. 


TABLE   I.— DEFLECTION   OF   ROPE. 

W  I- 


Calculated  from  h 

Deflection  in  ff-»»l  in  slack  si'le 
of  ri)|)e  when  T-  -  T\  —  F  — 
Distance  ^^ '^M  9"^  I    'Oo<^  i    iiidt 
between    Correspondiiij;  to  velf>city  in 
pulleys  feet  per  minute  of : 

7000   I   3000  I   4000   I    5000 

0.74      0.70       0.64      0.57 


8  /■ 


in  (eet. 

40 

60 

80 

100 

120 

lv3 


1.67 
2.97 
4.65 
6.70 
9.12 


1.58 
2.81 
4.40 


1.44 
2.56 
4.00 


6.33      5.76 
8.61      7.84 


160    11.90     11.25    10.24 


Deflection  in  both  sidea 

Defleciion  in  li^lit  of  the  rope  when 

side  of  rope  when  Ti  —  initial  tension  Tg  = 

ioo  </2  poun'ls.  nt  tfi 

0.32  .45 

1.28                    0.72  1.02 

2.2s                    1.28  1.82 

3.57                    2.00  2.84 

5.14                     2.88  4.10 

7.00                    3.82  5.58 

9.14                    5.12  7.27 


From  this  formula  the    following   table    has   been    com- 
puted and  the  curvos  plottefl.  a';  shown  in  Fig.  36.   T^  being 


12  Feet 


12  Ft. 


40        ^50        80       100       120       140     160  Ft 

DISTANCE  BtTWEEN  CENTERS  OF  PULLEYS.  £!x.n\,rld 

FIG.  36. 

assumed  as  constant  and  equal  to  200  fi'  pounds.  The  ten- 
sion T",,  which  varies  with  the  speed,  has  been  separately 
determined  for  the  several  cases  considered  from 

Z±=z  e*"  (I  —  Z). 

in  which  the  coefficient  of  friction,  (p,  =0.31  and  a = 
2.88  ;  hence 

T 
log    '' 


7\ 


0-4.U3  X  ^-9  (I  —  ^)- 


The  deflection  on  the  tight  side  will  then  be  //,  z^ 


^2  (T- 


— ^-^- —  =  0.0002/-;    and    on    the   slack  side  h,z= 

8  X  200  a'* 


C.04   /" 


,  in  which  T„  has  the  values  given  in  the  table. 


As  ]')reviously  pointed  out,   the  initial  tension  in  the  rope 
when  at  rest  may   be  obtained    by  neglecting  /\,.  in  \.'hich 

T 

case  we  have  log  -^  =^  0-4343    (p   «",    from   which   we   find 

T 

-J  ^  2.46,  or  7^3  =^  82  d-;   and  since  T^  ==  Z„  when  there 

is  no  centrifugal  force  acting,  the  initial  tension,  which  we 
may  call  T^,  will  equal 

7;  -f  7;  _   200   <P  +  82  if- 
2  2 

hence  T^=  141  d'*.     From  this  we   may  obtain  the  deflec- 
tion when  the  rope  is  at  rest,  a*,  noted  in   the  last   column 
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0.32  d*  /* 
of  Table  I.,  which  has  been  computed  from  A,  —  — ^-ji — 

I-  0.000284  /*,  where  /  is  the  distance  in  feet  between  cen- 
tres. 

To  draw  the  curve  of  the  rope  in  order  to  determine   the 
sp.'ic  f  if  will  ort  iinv    assiimt-  it  to  hang  in  a  parabola   with 


4  3 

i>a«.ir.rM 


2  3 

FIU.  37. 
origin  at  \  crtex  and  lay  off  the  A'  and  J'axc^,  ;i>  in  Fig.  37. 

Let  o  X  ■=^  -  I  =^  -  distance  between   points  of  suspension 
t  2 

of  the  rope,  and  let  ^  H  =  h  ecjual  the  sag  of  rope.  Divide 
5  //into  a  convenient  number  of  e(|ual  parts;  also  divide 
o  X  into  the  same  number  of  e«jual  parts  ;  erect  perpendicu- 
lar^  from  the  points  of  divisi(»n  i.  2,  3. ...and  join  i',  2',  3'.... 
with  the  origin  o.  The  curve  drawn  through  the  points  of 
intersection  will  represent  one  branch  of  the  parabola  de- 
sired. 

Where  the  pulleys  are  placed  at  different  heights  we  have 
an  incline«l  transmission,  and  the  cur\  e  in  such  cases  is  un- 
symmetrical,  as  in  Fig.  38.* 

This  curve  is  best  solved  by  an  appro.ximatio'i  similar  to 


in  each  of  which  equations  (i  has  a  separate  value,  depend- 
ing upon  the  tension  in  the  rope.  It  is  evident  that  the  ten- 
sion T'  at  A  will  be  greater  than  that  at  C  on  account  of 
the  greater  weight  of  rope  lying  in  the  upper  branch  of  the 
jiarabola. 

If  7"  is  known,  the  lesser  tension,  T  ,  can  be  deter- 
mined by  assuming  the  length  of  the  rope  to  be  the  same 
as  if  the  points  ^  and  C(Fig.  39)  were  at  the  same  height  and 
/  feet  apart.  From  previous  considerations  it  is  seen  that 
the  tension  at  any  point  of  the  rope  in  a  parabola  is  equal 
to  the  weight  of  rope  equivalent  in  length  to  the  parameter 
c  added  to  the  ordinate  of  the  point  ;  hence  if  A"  equals  the 
ordinate  of  C —  h'  —  h  (Fig.  39),  we  shall  have 

r'       w  (c-^  h"),  and 

/     -    w  (c  -\-  h'). 

r- 
WW 

and  J'  =  w 


Since  c  — 


7" 


w 


8T  +  *') 


(^- +"■■)■ 


its 


therefore  T"  —  w  h'  =  '/'  —  ic  h"  ;  substituting  for    h' 
value,  h  -j-  /;",  there  is  obtained 

T  z-T  —  w  h. 
When  a  tension  carriage  is  used,  the  necessary  weight  can 
be  ascertained  from  the  formula  for  back   tension,  /',  =  /", 
-\-  F^;  if  we  assume  F^  =  o,  we  shall    have  the  initial  ten- 
sion necessary  for  adhesion  e(jual  to  the    tension    in   slack 

/'  T 

side  of  rope — that  is.   1\  --^  7', — but  1\  =  ^  (from  log-^ 

=  0.434  if)  IX,  neglecting  effect  of  centrifugal  force)  ;  there 
fore  the 

.  .^.  , ,     .     .   ^.  .  y;       200  t/' 


iiitii    iv.ii:3>wi 

1  111  1 

IIV..     IW|>V,     1^      .<  J     - 

2. 

46               2. 46 

When  diameter 

of  rope  -= 

% 

Inch 

the   Initial   tension 

:   31V2   pounds. 

% 

•«                      •«                         •« 

45Vi 

1 

«■                        i«                            14 

82 

1% 

•<                        *l                             •• 

127 

1V4 

•*                        ••                             «• 

184 

1% 

•1                        II                             «• 

250 

'-'  /• 


2  "        "  "  "  325 

W'itli  a  horizontal  arrangement  of  ropes,  part  of  this  ten- 
sion is  provided  for  by  the  weight  of  rope  itself,  but  with  a 
vertical  drive  the  weight  of  rope  tends  to  reduce  the  initial 
tension,  therefore  the  actual  weight  to  be  placed  on  the  ten- 


V\V,.  38. 

that  .ilready  given.  It  will  be  noticed  that  the  curve  of 
the  rope  A  U  C'\s  made  up  of  two  unequal  parts,  A  B  and 
li  C,  wh«»se  horizontal  projectioub  are  /  and  /"  and  their 
(•orrespon«ling  deflections  /»'  and  h" .  The  gi\  en  difference 
in  height  between  the  points  of  support  of  the  rope  is  E  D 
«!  h  h'  —  A",  and  their  known  horizontal  distance  is  / 
r  4  f  •  From  the  prcco<ling  formula  f«>r  the  clcflcction  we 
WP  :r  /"' 


have  /r  .-a=  Q— 7;-  =  (i  I*  and  // 


-  —  ft  r\  in  which  ft 


is  taken  as  a  coefficient  riopending  upon  the    value    of   the 

tension   in   till-    tiitif 


Suu  e  /; 
h  =  fi  •  /■' 


-^   /• 
/i   -    h    and  /  —  i"  -\-  /",  we  have 

/->     ftir     r\  {r^r).-,pi{t-r) 


therefore  i       i  =^-«-i.     Hut  /  ~  /  —  /"  and  /'  =.  /—  /*  ; 

pi 
hence  J  ft  1 1  —  ft  I*  ss^h,  and   the  ret^uired    distance  /  = 


tioi»>  .ire 


in  the  same  wav  /"  as: 


ftr 


i  fii 


-,  anti  the  deriec- 


•W«tot> 


Ml..  p..4> 


FIOS.     39    AND    40. 

sion  pulley  will  depend  upon  the  arrangement  of  drive,  aiid 
must  be  calculated  for  each  particular  case.  It  is  to  be 
noted  that  with  a  vertical  tension  carriage  the  weight  of 
carriage  and  sheave  must  be  considered  as  a  portion  of  the 
weight  producing  tension  in  the  rope. 

If  r<;  equals  the  total  weight  necessary  to  maintain  the 
tension  T^  in  each  part  of  the  rope  leading  off  from  the  ten- 
sion pulley,  then  when  these  two  portions  are  parallel,  we 
shall  have  "'  2  Z",  ;  but  if  the  rope  leads  from  the  ten 
sion  pulley  so  that  it  includes  an  angle  2  6  between  its 
sides,  as  shown  in  Fig.  40,  then  the  weight  TPwill  be  less, 
and  may  be  found  from   R'=  2  T,  cos  W. 

(To  be  continued.) 
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ELECTRO-PHYSICS. 

Thermo- Electric  Cells. — In  a  note  in  the  Lond.  "Elec. 
Eng.,"  April  6,  some  data  regarding  such  cells  by  Mr. 
Gockel  are  given;  he  confirms  the  statement  that  the  worst 
conductors  are  thermo-electrically  the  most  active  and  that 
some  show  a  maximum  thermo-electric  force  at  the  con- 
centration of  maximum  conductivity. 

Electromagnetic  Rotation. — According  to  the  Lond. 
"Elec.  Rev.,"  April  6,  Humburg  concludes  that  the  electro- 
magnetic rotation  is  independent  of  dissociation;  that  is,  that 
electrolytic  dissociation  has  no  appreciable  effect  on  mag- 
netic rotation. 

Conductivity  of  Solutions. — Some  figures  by  Mr.  Holland 
are  given  in  the  Lond.  "Elec.  Eng.,"  April  6,  for  the  change 
of  conducticity  of  a  solution  by  the  addition  of  a  non-elec- 
trolyte. 

Discharges  in  Gases. — In  the  Lond.  ''Elec.  Rev.,"  April 
6,  there  is  a  short  review  of  a  Physical  Society  paper  by  Mr. 
Baly  on  the  behavior  of  gases  under  the  influence  of  an  elec- 
trical discharge;  also  an  article  by  Mr.  Taylor  on  the  "Elec- 
trification of  Gases  and  Liquids";  also  a  brief  summary  of 
the  results  of  Dr.  Lenard,  obtained  from  his  experiments  on 
"Cathodic  Rays  in  Gases." 

MAGNETISM. 

Magnetic  Qualities  of  Iron. — A  Royal  Society  paper  by 
Prof.  Ewing  and  Miss  Klaassen  is  reprinted  in  the  Lond. 
"Elec,"  April  6.  The  description  of  the  method  is  given 
in  full  in  another  column  of  the  present  issue.  A  large 
number  of  hysteresis  curves  are  given;  a  curious  feature  is 
shown  in  the  relation  of  the  successive  cycles  to  one  an- 
other, which,  however,  is  of  quite  general  occurrence;  the 
extremity  of  each  cycle  lies  outside  of  the  rising  curve  of 
the  immediately  higher  cycle,  provided  there  is  no  very  great 
difference  in  their  range  of  magnetism;  it  does  not  happen 
for  the  lowest  cycle;  the  first  two  tests  were  made  with  iron 
wire  rings,  the  results  showing  how  small  the  loss  of  en- 
ergy through  hysteresis  becomes  when  the  limits  of  mag- 
netization or  of  magnetic  force  are  restricted  within  certain 
values;  the  next  three  tests  were  made  with  sheet  iron,  for 
which  some  cur\'es  are  given;  the  article  is  to  be  continued. 
In  the  second  part  the  heating  effects  of  the  reversals  were 
investigated  by  securing  a  thermo-balance  between  two  equal 
rings,  and  was  intended  to  answer  the  question  whether  the 
heating  in  the  core  of  a  transformer  is  the  same  when  the 
transformer  is  loaded  as  when  it  is  not,  the  conclusions  being 
that  it  is  the  same.  The  paper  is  abstracted  by  Mr.  Apple- 
yard  in  the  Lond.  "Elec.  Rev.,"  April  6. 

Perm-eability  of  Oxygen. — Mr.  Hennig's  researches  are 
described  briefly  in  the  Lond.  "Elec.  Eng.,"  April  6;  he 
determined  the  relative  permeability  of  oxygen  and  air  by 
Toepler's  method,  which  is  briefly  described;  his  result  is 


0.096  X  lo"  "^^^  th^  difference  01  ihe  permeabilities  reduced 
to  one  atmosphere  pressure,  a  result  which  agrees  moder- 
ately well  with  four  other  determinations  which  are  given. 

UNITS,    -MEASUREMENTS    AND    INSTRUMENTS. 
Universal    Galvanometer      Shunt. — The     Lond.      "Elec.," 
April  6,  discusses  the  arrangement  of  Ayrton  and  Mather  de- 
scribed in  their  paper,  published  in  these  columns  last  week. 


UNIVERSAL  GALVANOMETER  SHUNT. 

The  accompanying  cut  is  given  as  showing  the  principle 
nmch  more  clearly,  the  contact  with  the  permanent  shunt 
being  moved  round  to  different  parts  of  it;  attention  is  caUed 
to  the  fact  that  the  main  current  must  be  kept  constant; 
an  objection  to  the  system  is  that  the  definite  multiplying 
powers  are  not  marked  as  with  ordinar}-  shunts.  It  is  re- 
marked that  it  is  not  half  the  main  current  which  passes 
through  the  galvanometer  if  half  the  wire  is  intercepted  be- 
tween the  battery  contacts;  the  whole  of  tlie  shunt  should 
theoretically  have  an  infinite  resistance  as  compared  with  the 
galvanometer  resistance,  and  lue  external  resistance  must 
be  practically  infinite  as  compared  with  that  of  the  shunt;  it 
is  thought  that  such  shunt  boxes  would  not  have  a  ver>-  ex- 
tensive use,  partially  because  of  the  want  of  absolute  multi- 
plying power,  such  as  i,  10,  loc,  etc.:  they  could  be  used 
only  with  galvanometers  of  very  low  resistance,  and  there 
would  be  a  doubt  about  the  limits  of  error  when  it  is  de- 
sired to  measure  the  main  current.  An  addendum  to  tlie 
paper,  published  in  The  Electrical  World  last  week,  appears 
in  the  same  issue  and  in  the  Lond.  "Elec.  Eng."  They  dis- 
cuss mathematically  whether  the  change  in  the  resist- 
ance of  the  current  is  greater  with  this  method  or  with  the 
ordinary'  method,  and  they  show  that  whatever  be  the  values 
the  change  will  be  less  in  their  method ;  also  that  if  the  re- 
sistance of  the  shunt  is  exactly  equal  to  the  galvanometer 
resistance  multiplied  by  the  shunt  power,  there  will  be  no 
change  whatever  produced  in  the  resistance  of  the  circuit. 
In  the  discussion  Mr.  Higgins  announced  that  he  had  used 
this  system  for  twenty  years;  Mr.  Crompton  suggested  tliat 
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it  would  be  simpler  to  use  a  graduated  wire  and  shunt  it, 
thus  making  it  a  potentiometer  meth<jd;  l-'rof.  Ayrton  re- 
plied that  the  graduated  wire  would  not  answer  with  galva- 
n<jmeters  of  a  liigh  resistance. 

Tke  Mhu. — Tne   "Kick.  Zeit,,      .March    29,    contains   an 
article  by  Mr.  Teichnmeller,  an  engineer  01  a  well-known 
German  wire  company,  in   which  he  discusses  the  various 
ways  in  which  the  conductivity  of  metals,  particularly  that 
of  copper,  is  expressed,  pointing  out  the  great  want  of  uni- 
formity;   he    gives    the    various    figures   for  pure   copper 
as  obtained  by  different  e.xperimenters,  showing  the  ditfer- 
ence,  and  therefore  the  objecti<jn  to  using  pure  copper  as  a 
basis;  it  would,  beside?,  introduce  a  new  unit;  he  discusses 
the  various  methods  in  use  for  indicating  conductivity  and 
points  out  the  objecticjns  to  each  of  thcni,  one  of  the  least 
objectionable  being  the  reference  of  copper  to  mercury,  and 
the  most  objectionable  to  base  c«)nductivities  on  that  of  pure 
copper;  he  urges  that  no  new  unit  should  be  adopted  that 
is  not  based  on  the  absolute  system;  he  then  discusses  the 
term  "mho,"  to  which  he  makes  no  objections,  and  which 
he  seems  to  advocate,  urging  that  before  its  introduction 
its  use  should  be  clearly  understoo<l:  specific  resistance  given 
in  mikrohm  centimetres  c<jrrespond  to  megamho  centime- 
tres, a  name  which  he  hopes  will  s(Km  come  into  use;  num- 
bers given  in  megamho  centimetres  and  in  mhos  per  metre 
per  s(|uare  millimetre  dilTer  only  by  a  factor  of  100,  so  that 
no  errors  nee<l  be  feared,  which  he  shows  by  giving  a  num- 
ber of  corresponding  values;   1/H83  mikrohm   centimetres 
(international)  are  ecjual  to  0.616  meganih<i  centimetres,  or  to 
61.6  mhos  per  metre  per  s<|uare  millimetre.  In  conclusion,  he 
gives  a  tabic  of  17  different  values  in  each  of  si.\  colunms, 
•givmg  for  i-ath  conductivitN    the  corresponding  values  in 
megamlins  (inteniati<»nal).  tlie  per  cent,   value  in   terms  of 
chemically  pure  copper  according  to  .Matthiessen,  according 
to  Siemens  and  according  to  l^gafde.  the  conductivity  in  rela- 
tion to  mercury  and  the  corrcspcniding  specific  resistance 
in  mikrohm  centimetres;  100  per  cent  Lagardc  corresponds 
to   i(),vv  Malthics.sen,  104.0  Siemens,  0.625  microhm  centi- 
metres at  ()"  C.  61.3  as  cojupared  with  mercury  and  1.534 
mikrohm  centimetres;  for  100  per  cent.  Matthiessen  the  fig- 
iir<'s  arc  «A3  I^igardc.  loo.i  .Siemens.  0.628,  59.05  and  i.<)53. 
Phnlnmriry. — .\  lecture  by  Captain    .Xbiiey    is  abstracted 
briefly  in  the  I.ond.  "I'llec.  Rev.."  .\pril  6;  nothing  new  is 
given;  he  rcconnnends  the  arc  as  a  standard,  as  it  is  a  light 
of  the  same  kind;  a  scpiare  inch  of  the  crater  would  be  etiual 
to  2H4,fxo  candles;  he  remarks  that  at  any   one  moment 
llure  is  about  a  millionth  of  a  grain  of  carbon  in  a  candle 
flame. 

Suktl  Pitted  Inslrumcnts. — Dr.  Kbling.  of  the  (ierman 
Imperial  Institute,  according  to  an  article  in  the  "Elek.  Zeit.." 
•March  20.  and  an  abstract  in  the  Lond.  "Elcc,"  April  (1.  calls 
attention  to  the  danger  of  nickel  plating  delicate  electro 
niagtictic  instnnnnits  on  accoutit  of  the  magnetism  of  the 
nickel;  he  fimls  that  nickel  plating,  even  when  so  thin  as 
to  be  quite  transparent,  has  a  very  marked  tnatrnetic  effect. 
DYNAMOS   AND   MOTOUS 

Maf^ttct  WinditifT. — In  a  paper  of  I'rof.  .Vyrton  he  .states 
that  the  resistance  of  a  coil  of  wire  occupying  a  given  form 
and  volume  is  proportional  to  the  scjuarc  of  the  number  of 
tunis;  and  that  this  is  absolutely  true,  either  when  the  thick- 
ness of  the  insulating  covering  is  negligible  c»)mparcvl  with 
the  thickness  of  the  copper,  or  when  the  ratio  of  thickness  of 
the  insulating  coating  to  the  diameter  of  the  copper  is  con- 
stant for  each  gauge  of  wire.  Kxamplcs  are  given  in  a 
Physical  Society  paper  of  galvanometers  published  in  the 
"Phil.  Mag.."  July.  i8<x\  where  some  other  cases  are  given 
in  which  the  power  is  five  halves  instv-ad  of  two.  (The  law 
is  given  in  connection  with  galvanometers,  but  there  ap- 
pears to  be  no  reason  why  it  does  not  apply  also  to  magnet 
coils.) 


J'/ieory  0/ Alleniaiing  Current  Motors.  — The  "Elek.  Zeit., 
Marcij  J.^j,  contams  an  article  by  Dr.  Behn-Eschenburg, 
which  is  supplementary  to  his  tormer  article,  in  which  he 
gives  an  approximate  theory,  neglecting  certain  factors;  in 
the  present  mathematical  paper  he  gives  the  exact  calcula- 
tion, together  with  results  from  which  those  formulas  are 
deduced;  the  article  is  quite  long,  and  is  almost  entirely  of  a 
mathematical  nature. 

TRANSFORMERS. 

Heating  0/  J'rans/ormers. — In  some  researches  by  Prof. 
Ewing  and  Miss  Klaassen,  described  by  Mr.  Appleyard  in 
the  Lond.  "Elec.  Re\'.,"  April  6,  they  investigate  the  question 
whether  the  heating  in  the  core  is  the  same  when  the  trans- 
fcirmer  is  loaued  as  it  is  when  it  is  not  loaded,  tlie  conclu- 
sions being  that  the  heating  is  the  sam.;  in  both  cases 
I'urther  references  to  this  article  are  given  under  the  head- 
ing "Magnetism." 

ARC    AND    INCANDESCENT    LIGHTS. 

Origin  0/ Incandescent  Lamps.  —  -'Ind.  and  Iron,"  .\pril  6, 
publishes  a  letter  by  Mr.  Maxim  which  is  interesting  read- 
ing; he  claims  to  have  discovered  the  process  of  treating  the 
filaments  in  hydrocarbon  vapors,  but  lost  the  U.  S.  patent  by 
a  fraud,  and  that  it  was  due  to  his  testimony  that  the  pat- 
ent became  public  property. 

Iliumination. — -Dr.  Fleming,  in  a  recent  lecture,  states 
that  bright"  moonlight  is  about  one-fiftieth  of  a  candle-fool 
and  diffused  daylight  from  20  to  40  candle-feet. 

ELECTRIC  RAILWAYS. 

Polarity  0/  the  Earth's  Return. — In  the  Lond.  "Elec," 
.\prll  6,  Mr.  Dubs  states  that  in  connecting  the  negative 
pole  of  a  railway  circuit  to  the  earth  the  current  will  enter 
water  pipes  by  small  amounts  all  along  the  line,  but  will 
leave  it  at  the  nearest  point  to  the  station,  where  the  cur- 
rent density  may  become  large  enough  to  produce  con- 
siderable electrolytic  corrosion;  if  the  positive  pole  is  con- 
nected to  earth  there  will  be  no  corrosion  near  the  station, 
while  the  currents  w  hich  leave  the  pipes,  being  divided  over 
a  very  large  surface,  will  not  produce  any  appreciable  action ; 
the  latter  was  confirmed  by  the  results  of  a  two  years'  trial 
with  the  -Marseilles  railway,  where  no  difficulty  whatever  has 
been  found  in  connection  with  electrolysis.  \\  ilh  the  neg- 
ative pole  to  earth  the  protection  at  the  point  nearest  the  sta- 
tion may  be  obtaine<l  by  a  good,  reliable  and  well  insulate<l 
metallic  connection  with  the  generator  and  the  water  pipes. 

Wright  of  Trains. — According  to  the  Lond.  "Elec.."' 
.\pril  (),  a  train  of  the  Liveqiool  line  weighs,  when  fully  load- 
ed. 38  1-4  tons  and  seats  114  passengers;  those  on  the  City 
and  .South  London  line  weigh  yj  1-3  tons  and  seat  96  passeti- 
gers;  in  the  former  the  weight  per  passenger  is  752 pounds, 
while  in  the  latter  it  is  871.  due  t«>  the  fact  that  in  the  latter 
locomotives  are  used. 

Genoa  Raihvay. — .\  translation  is  given  in  abstract  in  the 
Lond.  "Elec.  Eng.,"  April  6,  of  the  description  of  the  (jenoa 
railway,  which  differs  in  a  number  of  respects  from  the  sys- 
tems as  use<l  in  this  country-. 

CENTRAL  STATIONS.  PLANTS,  SYSTEMS  AND  APPLIANCES. 

Parallel  Working  of  Long  Lines. — The  second  day's 
discussi<»n  of  Mr.  Mordey's  paper,  abstracted  in  the  Digest 
last  weolc.  is  given  more  fully  in  the  Lond.  "Elec."  .\pril  6. 
/\  written  communication  from  Prof.  Forbes  giving  a  mathe- 
matical examination  of  parallel  working  of  alternators  hav- 
ing no  self-induction  is  given  in  the  Lx>nd.  "Elec."  April  6. 

.Statistics  for  Great  Britain. — In  a  recent  lecture  by  Dr. 
Fleming  he  stated  that  there  are  now  700.000  incandescent 
lamps  in  use  in  London  and  425.000  in  the  provinces:  in 
Ix»ndon  there  are  13  companies,  and  in  the  United  Kingdom 
60  to  70  towns  have  a  public  electric  supply.  The  total 
length  of  the  underground  mains  now  laid  is  about  700 
miles. 
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Train  Lighting. — The  "Elek.  Zeit.,"  March  29,  states 
that  the  German  raihvays  are  not  ready  yet  to  adopt  the  elec- 
tric lighting  of  trains,  partially  on  account  of  the  greater  cost 
and  because  they  claim  that  there  has  not  yet  been  sul^cient 
experience  with  this  system. 

Coatbridge  Station. — The  London  journals  of  April  6 
describe  this  station,  which  is  of  interest  in  that  gas  engines 
are  to  be  used  entirely,  in  connection  with  the  alternating 
system,  the  gas  being  made  in  producers  connected  with  the 
station.  It  will  give  a  good  opportunity  to  test  the  prac- 
ticability or  possibility  of  running  alternators  in  parallel 
when  driven  by  gas  engines. 

Livet  Refuse  Destructor.  —  "Ind.  and  Iron,"  and  the  Lond. 
"Elec.  Rev.,"  April  6,  contain  articles  on  this  destructor. 

WIRES,  WIRING  AND  CONDUITS. 
Steamship  Wiring. — The  discussion  in  the   Lond.     "Elec. 
Rev."  is  continued  in  the  issue  of  April  6,  in  which,  how- 
ever, nothing  new  is  given. 

TELEGRAPHY,   TELEPHONY   AND   SIGNALS. 

Best  Resista7ice  for  Receiving  histruments  on  Leaky  Lines. 
— In  an  illustrated  paper  by  Prof.  Ayrton  and  Air.  Whitehead, 
published  in  the  Lond.  "Elec.  Rev."  and  Lond.  "Elec.  Eng." 
April  6,  the  subject  is  discussed  mathematically  for  the  case 
of  a  single  leak,_  a  uniformly  distributed  leak,  and  in  general 
leaks  following  a  certain  law,  the  result  in  all  the  cases  being 
that  "whatever  be  the  nature  of  a  leak  on  a  telegraph  line — 
whether  the  leak  be  a  single  one  or  be  distributed  along  the 
line  according  to  any  law  of  distribution — the  same  rule 
holds  true  for  the  best  resistance  to  give  the  receiving  in- 
strument, viz.:  the  receiving  instrument  at  either  end 
should  have  a  resistance  equal  to  the  apparent  resistance  of 
the  line  when  tested  from  that  end  and  put  direct  to  earth 
at  the  other  end."  It  is  assumed  that  the  resistance  of  a  coil 
of  wire  occupying  a  given  form  and  volume  is  proportional 
to  the  square  of  the  number  of  convolutions. 

A  Sensitive  Microphone. — In  an  article  by^Mr.  Soulby  in 
the  Lond.  "Elec.  Rev.,"  April  6,  he  describes  a  simple  form 
of  a  very  sensitive  adjustable  microphone;  it  consists  of  two 
blocks  of  carbon  secured  to  a  vertical  sounding  board  and 
a  round  cylinder  of  carbon  connecting  one  with  the  other 
and  suspended  by  light  threads,  the  inclination  of  the  sound- 
ing board  being  adjusted  so  that  the  cylinder  is  just  in  con- 
tact; numerous  experiments  are  described  showing  its  ex- 
treme sensitiveness;  among  others  it  was  stated  that  a  rush- 
ing sound  was  heard  when  the  hand  was  placed  o:^  the 
sounding  box,  which  was  said  to  be  that  of  the  rapid  circula- 
tion of  the  blood  through  the  veins. 

Duplex  Telegraphy. — An  application  of  the  Mance  bat- 
tery resistance  test  to  duplex  telegraphy  is  described  and 
illustrated  in  the  Lond.  "  Elec.  Rev.,"  April  6. 

Telephone  Charges  in  Europe. — In  an  editorial  in  the 
Lond.  "Elec,"  April  6,  some  corrected  and  supplementary 
figures  are  given. 

Railroad  Signals. — An  article  by  Mr.  Prasch  describing, 
with  the  aid  of  a  number  of  illustrations,  a  new  controlling 
signal  system  for  railroad  signals  is  published  in  the  "Elek. 
Zeit."  March  29. 

ELECTRO-CHEMISTRY. 

Purification,  of  Sew.ige. — A  brief  abstract  of  Dr.  Kelly's 
report  of  the  Worthing  tests  is  given  in  the  Lend.  "Elec." 
April  6.  Chemically,  the  electrolyzed  sea  water  contained 
only  one-sixtieth  of  the  equivalent  of  chlorine  that  exists  in 
a  saturated  solution  of  ordinary  bleaching  powder;  in  two 
days'  standing  5  per  cent,  of  the  strength  of  the  solution  dis- 
appeared; it  does  not  contain  free  chlorine,  nor  does  it  give 
an  acid  reaction;  when  compared  with  a  strong  solution  of 
bleaching  powder,  it  will  not  act  as  powerfully — neitlier  in  re- 
ducing the  offensive  odor,  nor  in  the  breaking  up  of  the 
solidity  of  the  sewage,  nor  in  corroding  the  vessels;  copper, 
brass,  bare  and  galvanized  iron  were  appreciably  corroded, 


but  there  was  no  effect  on  cements.  The  bacteriological  ex- 
periments show  that  the  Hi:rinite  process,  as  there  carried 
out,  is  incapable  of  sterilizing  sewage;  cultures  in  gelatine 
of  the  ordinary  sea  water,  the  Hermite  fluid  and  the  freshly 
treated  sewage  gave  the  following  results:  Bacilli  in  great 
numbers  were  found  in  the  ordinary  sea  water,  but  the  Her- 
mite fluid  proved  to  be  perfectly  sterile,  showing  that  direct 
electrolysis  caused  sterilization;  the  freshly  treated  sewage 
produces  enormous  colonies  of  microbes.  It  concludes 
that  the  Hermite  process  is  not  a  success. 

Air.  Cooper  for  Air.  Hermite  claims  that  these  conclusions 
are  utterly  opposed  to  results  found  by  many  of  the  most 
eminent  experts,  and  that  he  believes  that  there  must  be  some 
mistake  in  taking  the  samphs.  The  report  is  published  in 
full  in  the  Lond.  "Elec.  Eng."  April  6,  and  contains  consid- 
erable data. 

Electrolytes  and  Non-Electrolytes. — -In  a  brief  mention  in 
the  Lond.  "Elec.  Rev.,"  April  6,  of  some  experiments  of  Air. 
Jones  it  is  stated  that  he  was  led  to  the  unexpected  conclu- 
sion that  non-electrolytes  exhibit  abnormal  depressions  of 
a  character  similar  to  those  of  electrolytes. 

Nickel  Plating.  —  The  "Elek.  Zeit.,"  March  29,  reprints 
about  a  dozen  dii^erent  recipes  for  good  nickel  baths,  col- 
lected from  different  sources  and  intended  for  various  pur- 
poses. 

MISCELLANEOUS. 
Electro-Physiology. —  "La  Nature,"  Alarch  10,  contains  a 
well  illustrated  article  by  Mr.  Guillaume,  a  translation  of 
which,  together  with  all  the  illustrations,  is  given  in  the 
Lond.  "Elec.  Rev.,"  Alarch  23.  It  descnbes  the  lecent  ex- 
periments of  Dr.  d'Arsonval,  which,  it  is  claimed,  form  a 
counterpart  of  Tesla's  experiments;  the  apparatus  is  simpler 
and  produces  less  powerful  effects,  but  it  is  within  the  reach 
of  all  laboratories;  it  is  claimed  that  the  physiological  ac- 
tions of  currents  of  all  frequencies  were  solved  in  France 
long  before  Air.  Tesla's  publications  in  America.  Such 
currents  are  produced  by  connecting  the  secondary  of  a 
Ruhmkorft"  coil  to  the  inner  coatings  of  t\vo  Leyden  jars, 
the  discharge  between  the  two  balls  of  which  is  oscillator}-; 
the  ends  of  a  short  coil  of  10  spirals  of  thick  wire  are  con- 
nected to  the  outer  coatings  of  the  jars,  and  in  these  cur- 
rents of  high  frequency  are  generated;  if  a  wire  short  cir- 
cuits this  coil  long  sparks  are  produced  at  the  junction;  if 
the  short  circuiting  takes  place  through  the  body  there  is 
no  shock,  not  even  the  slightest  tingle;  to  show*  that  this 
current  passes  through  the  body,  the  body  may  be  con- 
nected through  an  incandescent  lamp,  which  lights  up 
brilliantly ;  the  current  is  said  to  pass  over  the  surface  of  tlie 
body,  and  while  there  is  some  truth  in  this,  it  is  not  the  only 
cause  of  its  harmlessness;  Dr.  d'Arsonval  has  shown  that 
the  neuro-muscular  phenomena  increase  with  the  frequency 
up  to  3,000,  remain  stationar>'  to  5,000,  and  then  decrease 
and  cease  altogether;  a  frog's  leg  is  insensible  to  Hertz's 
alternator;  if  the  current  is  closed  through  the  hands,  the  skin 
becomes  insensible,  which  lasts  from  a  few  minutes  to  half 
an  hour;  if  the  body  is  insulated  and  only  one  pole  held, 
heat  is  produced,  accompanied  by  copious  perspiration,  and 
considera'ule  vascularization  of  the  cutaneous  surface;  if  a 
little  wound  is  made  in  the  foot  of  an  animal,  so  that  the 
blood  escapes  by  drops,  the  hemorrhage  becomes  very 
abundant  under  this  current,  showing  that  there  is  a  power- 
ful force  at  work  tc  dilate  the  vessels;  the  current  passes 
through  the  body,  but  the  nen^es  have  become  insensible. 
He  has  shown  that  death  from  alternating  currents  is  due,  in 
the  first  place,  to  ?<>phyxia,  and  that  artificial  respiration  may 
be  resorted  to,  an  )  in  the  second  place  the  excessive  heat 
produced  by  the  muscles  brings  about  the  coagulation  of 
the  blood :  by  an  illustration  he  shows  that  a  series  of  lamps 
may  be  lighted  with  a  current  passing  through  the  body;  a 
lamp  connected  witl  a  ring  of  copper  placed  on  the  head 
may  be  lighted  by  a  coil  placed  around  the  head  somewhat 
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lower,  an  experiment  which  is  said  to  show  that  the  head  is 
traversed  by  biniilar  currents;  in  another  illustration  tlie  ter- 
minals of  the  lamp  are  held  in  the  hand,  which,  with  the 
arms,  forms  a  circle  around  the  solenoid;  in  anotlier  ex- 
periment the  lamp  is  similarly  held  by  a  person  placed  in- 
side of  a  large  solenoid.  To  measure  the  relative  intensi- 
ties of  these  currents  he  passes  them  through  a  small  sole- 
noid around  a  mercury  thermometer,  the  reading  of  which  is 
said  to  be  proportional  to  the  current  if  the  frequency  does 
not  vary  too  much. 

EleLtricily  in  Pipe  Laying. — The  Lend.  '•Klec.  Rev.," 
April  6,  describes  briefly  the  application  of  a  sort  of  locomo- 
tive of  three-horse  power,  which  was  used  in  Paris  in  the  laying 
of  water  pipes  of  very  large  diameter  and  weight,  in  under- 
groimd  culverts;  the  pipes  were  lowered  through  the  man- 
holes on  to  the  locomotive,  on  which  they  were  then  carried 
through  the  tunnel  to  the  proper  places;  the  locomotive  was 
run  with  40  accmnulators;  a  steam  locomotive  would  not 
h.ave  been  apj^licable  without  special  means  of  ventilation, 
and  then  only  with  great  inconvenience. 

Formation  0/  Amalgam.:;. — .\ccordiMg  to  a  note  in  the 
Lond.  "Elcc.  Rev.,"  April  6,  tiic  manufacture  of  amalgams 
may  be  greatly  facilitatefJ  by  the  inlluence  of  high  tension 
electricity,  such  as  that  from  Leyden  jars;  it  was  found  that 
the  per  cent,  of  amalgam  formed  was  more  than  three  times 
as  great  when  such  currents  were  used  as  wIum  no  cm- 
rent  was  used. 

Electrical  Exhibition. — .\cc<)rding  to  the  Lond.  "Elec.,"' 
April  6,  it  is  proposed  to  hold  an  international  electrical  ex- 
hibition in  Paris  in  1X95,  to  be  opened  in  July;  it  is  to  be 
held  in  two  large  exhibition  buildings  in  different  parts  of 
the  city,  placing  the  generators  in  cme  and  the  motors  in  the 
other,  and  connecting  the  two  by  electric  railways  and  elec- 
tric launches. 

E.vhihiiion  Rcl»nrt.  The  "Kick.  Zeit.,"  March  29,  an- 
nounces that  the  fmal  report  (jf  the  expert  tests  made  at  the 
I'rankfort  International  Exhibition  <jf  1891  has  at  last  been 
published.     No  (Inta  are  given  in  tliat  notice. 


SuKKCStions    for   Transit    Systems. 


iiv  s  I).  Mori. 
There  is  a  persistent  numicipal  opposition  to  poles,  wires 
or  electric  conductors  of  any  kind  on  or  over  the  streets  of 
most  American  cities.  This,  as  most  of  us  know,  was 
brought  about  originally  by  reason  of  the  fatal  accidents 
due  t<>  the  existence  of  tdd,  dilapi<lntcd  wires,  in  many  in- 
stances not  in  use.  and  which  sliouKl  have  been  removed, 
forming  circuits  with  the  heavy  currents  necessary  to  the 
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connnorcial  introduction  of  electric  lighting  and  power 
tnuismission.  Pc  the  causes  what  they  may,  and  there  are 
others  contributing  to  this  crystallized  common  sense,  the 
"deadly  trollcv "  and  the  assumed  equally  dangerous 
chargcil  rail  when  street  traction  schemes  arc  under  con- 
sideration, the  scoop  net  premiums  oflFered  by  interested 


corporations,  etc.,  indicate  a  public  demand  for  a  departure 
from  tlie  present  established  system  of  city  surface  transit 
and  a  more  satisfying  solution  of  a  pretty  tough  problem 


FIG.  2. 

at  best,  when  the  exacting  conditions  of  service  are  con- 
sidered; something,  anything  that  will  make  electric  trac- 
tion what  it  ought  to  be,  and  I  believe  will  be,  when  its 
period  of  evolution  has  passed,  the  most  perfect  system  of 
land  propulsion  ever  devised  by  the  mind  of  man.  The  ac- 
companying sketches  suggest  a  system  of  street  surface  lines 


x^n 


FIG.    3. 


which  has  marked  characteristics — I  may  add,  too  marked, 
and  the  proposition  too  nmch  of  an  innovation  to  meet  with 
business  encouragement — but  I  believe  that  a  street  system 
built  substantially  on  these  lines  is  practicable. 

The  ideal  characteristics  mentioned  are  an  entire  absence 
on  the  street  of  rails  (as  such),  poles,  lines,  or  electric  cur- 


^ 


1 

J 


FIGS.   4    AND  5. 

rent;  phenomenal  conditions;  can  they  be  realized?  They 
can  certainly  best  be  realized  when  using  electricity  as  a 
motive  agent. 

I  venture  the  prediction  that  the  engineering  world  will 
have  their  ideas  modified  before  a  great  while  respecting 
the  principles  governing,  as  also  advantages  accruing  from, 
what  may  be  described  as  bicycle  propulsion. 

We  have  bicycle  surface  lines  on  a  restricted  scale  at 
present,  both  steam  and  electric,  for  long  distance  service, 
why  not  a  bicycle  street  system?  The  drawings  attempt  to 
show  such  a  system,  and  although  they  are  some  nine  years 
of  age.  I  take  it  they  are  sufficiently  clear  to  need  no  careful 
detail  description. 
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The  two  or  more  supporting  and  guiding  wheels  are  made 
with  a  centre  flange  and  double  tread,  and  are  fashioned 
wide  and  strong.  The  lateral  support  of  car,  such  as  is 
needed  when  at  a  standstill,  is  furnished  by  the  horizontal 
sub-surface  rails  (Fig.  i)  within  the  conduit,  which  rails  are 
also  the  working  conductors. 

The  trolley  wheels  are  mounted  with  the  idle  wheels  and 
coiled  spring  in  such  a  way  as  to  give  a  certain  amount  of 
flexible  lateral  play  and  at  the  same  time  always  keep  their 
contact.  The  harder  the  trolley  is  forced  to  the  right  from 
any  cause  the  more  firmly  the  collector  on  left  is  pressed 
against  the  conductor  and  vice  versa.  This  will  be  readil> 
understood  by  inspection  of  Fig.  4.  Fig.  i  is  a  cross-section 
of  roadbed  showing  the  arrangement  of  conduit,  shape  of 


FIG.  6. 

rails,  and  position  of  sub-surface  devices,  etc.  Fig.  2  is  a 
side  elevation  of  car  showing  its  general  appearance  equipped 
for  service  with  part  longitudinal  section  view  of  the  conduit. 

Fig.  3  is  a  plan  view,  showing  a  car  equipped  with  a  double 
driving  motor  and  its  reducing  gear.  Fig.  4  is  a  plan  view 
of  twin  trolley  or  collectors. 

Fig.  5  is  a  perspective  view  of  a  form  of  plow  and  col- 
lectors, and  Fig.  6  is  an  isometric  perspective  of  rolling  stock 
without  the  car  equipment. 

This  system  should  operate  with  far  less  friction  than  the 
ordinary  road,  besides  the  advantage  gained  from  absence  of 
street  obstruction  and  disfigurement,  and  it  should  take 
curves  more  naturally  and  with  less  friction  by  proper  align- 
ment of  roadbeds  than  the  ordinary  broad  gauge  vehicle. 


Tests  of  Car  Heaters. 


The  Atlantic  Avenue  Railway  Compan}-  during  the  month 
of  February  made  a  number  of  tests  on  electric  car  heaters 
in  cars  of  different  construction,  and  we  are  enabled  to  give 
some  of  the  data  in  the  table  below: 


^Temperature . 


1 

— Cars.- 

IS 
u 

Fahrenheit. 

V 

tn                         "C 

1                         1 

Wind. 

•2p 
> 

,-Electrical 

.                b 

>           < 

Data.-. 

* 

tn 

2 

12 

850.5 
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2 
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850.5 

7° 
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2,325 
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12 

808.5 

28° 

47°— 52° 

25 

436 

5.0 

2,180 

2 

12 

913.5 

35° 

40°— 64.5° 

3 

431 

6.3 

2,745 

4 

16 

1,012.37 

7° 

41°— 50° 

28 

422 

7.2 

3,038 

4 

16 

1,012.37 

28° 

48°— 60° 

25 

427 

7.24 

3,160 

Four  electric  heaters  were  used  in  the  first  three  cars  on 
the  list  and  six  in  the  others,  connected  in  series  in  each 
case.  The  temperature  is  that  shown  by  a  thermometer  in 
the  centre  of  the  car.  The  average  temperature  is  some- 
what higher  than  the  mean  of  the  maximum  and  minimum 
temperatures  given,  particularly  in  the  case  of  the  fourth  car, 
in  which  the  temperatures  did  not  fall  below  51  degrees  after 
the  first  half  hour.  The  time  of  the  trips  during  which 
the  above  data  were  taken  varied  from  one  hour  to  two  hours 
and  twentv-five  minutes.  The  heaters  used  were  those  of 
the  Central  Electric  Heating  Company. 


The  Calculation  of   Alternating  Current   Motors. — VIII. 


BV     K.     Ak.VOLU. 

"^"^HE  coefficients  b^  and  6,  have  regard 
to  the  leakage.  All  the  lines  of  force 
which  do  not  cut  the  windings  of  the 
armature  or  inductor.  A,  do  not  assist 
in  the  creation  of  a  torque.  Leakage 
takes  place  at  the  outer  circumference 
of  the  field,  F,  as  well  as  at  the  side 

surfaces;   furthermore,    part     of    the 

lines  pass  tiirough  the  iron  pieces,  which  enclose  the  wires 
and  do  not  keep  the  induction  in  the  armature.  In  Fig.  17 
this  leakage  is  indicated  by  dotted  Hues.  Part  of  the  lines  of 
force  pass  through  the  air  space  <5^,  without  cutting  the  wind- 
ings of  the  armature.  The  leakage  is  larger  the  greater  the 
Induction/^,  the  greater  the  air  space  (J,  and  the  greater  the 


^ 


r^. 


v_y 


r^. 


r\ 


£ltcWurU 


FIG.  17. 


saturation  of  the  iron  core.  We  put  ^i  6^  =  6,  and  obtain 
from  equations  (87),  (85)  and  (82)  the  following  imporlani 
equations  for  the  calculation  0/  a  motor  : 

'E,=.b']lT,v.  (88) 

A=|;f  2;-    .  (89) 

W  =  b"^^^-F-  V  {,  -  V).  (90) 

^.  =  *'^^^*  M>-^)-  (90 


n„ 


t)0  «i 


(I   -  V). 


(93) 


l^lj^These  formulae  a^^e  simple  and  intelligible.  For  z;  =^  1, 
the  relation  between  ihe  secondary  and  the  primary  potential 
is,  according  to  equation  (88),  the  same  as  with  a  trans- 
former, equal  to  the  transforming  ratio  multiplied  by  the 
coefficient  of  the  fall  of  potential,  h.  With  a  definite  slip,  v, 
assumed  beforehand,  the  current  strength  in  the  armature 
and  the  output  in  watts  of  the  motor  can  be  calculated  from 
equations  (89)  and  (90).  But  as  the  output  in  watts  is  usu- 
ally given  also,  the  resistance  R,  belonging  to  one  phase  of 
the  armature  is  found  from  equation  (91).     As  follows  from 


FIG.  18. 

the  equations,  the  watt  output  becomes  a  maximum  for 
:'  =  c.  5  and  the  torque  for  j-  -=  i,  supposing  that  b  does  not 
change.  If  we  set  down  the  values  of  the  slip  as  abscissae 
and  the  watts  as  ordinates,  under  the  supposition  that  Ey  is 
constant,  the  values  of  the  torque  and  the  output  of  the 
motor  will  change  with  the  ordinates  of  the  curves  Z>  and  W 
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Fig.  1 8.      For  greater  values  of  v,  or  the  difference  {p^  — /»,), 

Z, -M     in    equation    (8i)     is 

not  to  be  neglected,  and  the  value  of  b  diminishes  with  in- 
creasing slip.  The  curves  M' and  .Z>  will,  therefore,  take  a 
course  which  may  about  coincide  with  the  dotted  lines.  In 
practical  cases,  moreover,  L\  does  not  remain  constant,  and 
the  curves  H' and  Z>  will,  therefore,  fall  away  toward  the 
axis  of  abscissae  even  more  rapidly. 

As  seen  from  expiation  (s/j),  the  slip  for  a  given  output  of 
the  motor  can  be  made  to  vary  by  changing  the  resistance 
/(•j  or  the  primary  potential  L\.  It  is,  therefore,  possible,  by 
altering  these  values,  to  regulate  the  speed  of  the  motor. 
This  regulation  can  reach  from  the  position  where  /»,/», 
only  as  far  as  the  torque  increases.  Had  we  a  perfect  rotary 
tield,  and  were  b  con.stant,  a  speed  regulation  nearly  from 
/»,  =  /»,  to  p^  -  o  would  be  possible.  Through  the  in- 
fluence of  the  variation  of  b  and  the  presence  of  periodic 
fields,  the  maximum  of  the  torque  does  not  lie  at  the  place 
where  v  =  i,  but  appears  shifted  t(»ward  the  position  where 
the  value  of  r  =  o.  The  more  tlie  leakage  increases  with  the 
slip,  the  greater  the  self-induction  of  the  armature;  the  more 
strongly  the  periodic  fields  are  developed  and  the  more  the 
potential  Jb!^  falls  off,  the  nearer  the  ma.ximum  of  the  torque 
will  lie  to  o  =  o. 

In  dependence  upon  the  current  strength,  there  result  the 
following  etjuations,  with  the  same  approximation : 


D  = 


ir  = 


4  /<', 

IT. 


V. 


Z/  (1    —  V). 


(92  a) 

(90  a) 


5,  R,  /,'; 


4  ", 

The  watl  loss  in  the  armature  is 

the  wait  loss  in  the  primary  windings, 

If;  =  OT  /?,'  /,'. 

If  we  designate  the  losses  due  to  hysteresis,  Foucault  cur- 
rents, friction   of  bearings    and    air    resistance  by   \V h,  the 
ej^cicncy  of  the  motor  becomes 
_  If 

'?—  jf-i-  ir,  -f  H>-)-  n/  ^^"^^ 

THE  CALCULATION  OF  THE  EXCITING  CUUUENT  AND  OF 
THE    LOAD   CURRENT. 

Tlic  relation  of  the  exciting  current  to  the  current  at  full 
load  is  the  factor  which  characterizes  the  value  of  a  non- 
synchronous  motor.  Lotting  /(ycpresen  t  the  useful  cur- 
rent, or  that  which  would,  without  shifting  of  phase,  deliver 
the  watts  c(»nsumed  by  the  motor  uxl  /  tin-  exciting  cur- 
rent, wc  have 

11' 

(ys) 


i^- 


t\  m  /:, 


The  load  current 


/.  =  v^/;-h'- 


<«»■ 


COH   0, 


'f«> 


(97) 


If  the  prnnar>-  E.  M.  !•.  be  kept  con.stanl.  the  output  of 
tlie  motor  will  regulate  itself,  not.  as  in  direct  current  motors, 
by  the  change  in  /,  alone,  but  as  /,  remains  constant,  by  a 
simultaneous  alteration  of  the  phase-shifting  0,.  as  Fig.  iq 
shows  for  two  strengths  of  current  /,  and  /,'. 

The  ontpvit  of  the  motor  is  hxcd  by  /^,.  but  in  the  con- 
sideration of  the  primary  copper,  the  conductors  and  the 
generator  /,  is  determinative.  If.  therefore,  in  an  alternating 
current  motor  plant  the  conilucting  network  and  generators 
or  transformers  arc  not  to  be  over'oadcd  with  useless  cur- 
rents, the  motors  must  be  constructed  for  small  exciting  cur- 
rents, for  othcr\visc  the  usefulness  of  the  whole  plant  would 
become  questionable.     The  shifting  of  phase  must  be  taken 


into  account  in  designing  the  conducting  network  and  the 
generator. 

In  order  to  keep  the  exciting  currents  small,  a  narrow  air 
space.  6,  and  low  magnetic  saturations  are  to  be  chosen.  As 
the  number  of  ampere  turns  per  one  centimetre  of  the  cir- 
cumference of  the  field  is  limited  on  account  of  increasing 


FIG.  19. 

leakage,  low  saturations  can  be  reached  only  by  enlarging 
the  dimensions  of  the  iron  of  the  motor.  The  attainment 
of  low  exciting  currents  is  therefore  substantially  a  question 
of  cost 

With  motionless  armature  and  open  armature  windings, 
the  motor  will  take  up  only  the  exciting  current.  But  when 
running  witli  no  load,  the  current  differs  little  from  the  ex- 
citing current,  /as  f^,  is  very  small  in  this  case.  We  tind, 
therefore,  from  equation  (73)  that  the  exciting  current,  when 


/,  =  /»!.  is 


A       - 


2  Z*, 


For  rotary  current  motors  m  -    i,  and 


3  ^  "x  ^x 


(98) 


(99) 


.\ccording  to  Fig.   16,   letting 
L'  be  the  circumference  of  the  armature  in  centimetres. 
F^  =  0.85  A,  /,  the  effective  cross-section  of  the  iron   of  the 

field. 
/\  :_^  0.85  //j  /,  the  effective  cross-section  of  the  iron  of  the 

armature  in  squared  centimetres. 

the  air  space  in  centimetres. 

Ul         ^  •  r     , 

y,  the  cross-section  of  the  air  space   per    magnetic 


6 


circuit 


U 


/,  appro.vimatelv        — -,  the  course  of  the  lines  of  force  in 

2  A 


the  field  iron. 


U 


/,  approximately  -     — -„  the  course  of  the  lines  of  force  in 

the  armature  iron. 
A',  the  number  of  pairs  of  poles. 
Then   will 


T  A-.' 


iioo) 


The  value  of  ;<,  and  //,  can  be  calculated  from  any  mag- 
netization curve,  as 

induction  i)er  square  centimetre         o^ 

u  -     — i -  — . 

magnetizmg   force  «li 

According  to  my  tests,  equation  (^99)  gives  results  agree- 
ing almost  exactly  with  the  experiments. 

The  current  without  load,  or  exciting  current,  can  be  de- 
termined in  yet  another  way,  though  with  less  certainty,  by 
b.ising  the  calculation  on  the  intensity  of  the  rotan.-  field,  ac- 
cording to  equation  (85).  Representing  the  magnetizing 
forces  for  the  field  and  armature  iron,  respectively,  by  H^ 
and  //,.  which  are  to  be  taken  from  a  magnetization  curve, 
there  will  result,    since    the    number    of  ampere    turns   = 

m    /,  A*,. 


/. 


(ioi> 


•\s  the  number  of  poles,  2  A',  grows  with  the   number  of 
cycles,  «,,  the  speed  of  the  motor  remaining  constant,  it  can 


^ 
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be  seen  that  the  current,  when  running  without  load,  must 
increase  with  the  number  of  poles,  and  therefore  with  the 
number  of  cycles.  This  influence  of  the  number  of  poles  can 
be  most  effectually  met  by  having  smaller  strengths  of 
field,  or  relatively,  by  increasing  N^. 

If  /(,  is  calculated  and  /^y  determined  from  equation  (95), 
the  load  current,   /^,  will  follow  from   equation  (96). 

The  load  current  thus  calculated  will  be  somewhat  smaller 
than  the  actual  one.  This  is  in  consequence  of  the  leakage 
increasing  with  the  current  strength,  whereby  the  primary 
shifting  of  phase  is  made  larger  (vide  equation  (104)).  Let- 
ting//  represent  the  actual  load  current,  we  shall  have  with 
close  approximation 


b' 


(102) 


If /o  and /j  be  observed  and  I^j  calculated,  the  correspond- 
ing value  of  b  can  be  derived  from  the  above  equation. 

If  the  shifting  of  phase  ^^  be  altered  by  apparatus  which 
does  not  belong  to  the  motor,  equation  (102)  does  not  hold 
good.     It  shows,  however,  the  influence  of  the  leakage. 

(To  be  continued.) 


Improved    Tandem    Compound   Engine. 


The  M.  A.  Green  automatic  cut-off  engines,  manufactured 
by  the  Altoona  (Pa.)  Manufacturing  Company,  have  estab- 
lished a  deservedly  high  reputation,  and  in  this  issue  we 
illustrate  the  tandem  compound  type. 

One  of  the  important  features  of  this  type  is  that  both 
pistons  can  be  removed  by  merely  taking  off  the  low  press- 
ure cylinder  head  and  the  nuts  that  hold  the  intermediate 
or  packing  head  in  position.  It  is  not  necessar}-  to  remove 
the  low  pressure  piston  from  the  rod  or  disturb  any  part  of 
the  valve  gear  or  displace  the  cylinders. 

Another  valuable   feature   is   that   there   are   no    stuffing 


is  made  for  the  natural  shrinkage  of  the  babbitt  shells,  so 
that  they  may  absolutely  fit  tlie  main  bearings  on  the  outer 
and  inner  diameters,  requiring  no  spotting  or  fitting.  The 
smooth  surface  on  the  babbitt  is  thus  retained  as  it  comes 
from  the  moulds,  experiments  having  shown  that  the  sur- 
face or  skin  produced  on  the  babbitt  by  casting  them  in 
smooth  moulds  wears  much  longer  and  smoother  than  if 
that  portion  of  the  babbitt  were  scraped  off. 

The  valve  is  remarkable  for  its  simplicity  and  ease  of 
operation,  being  as  perfectly  balanced  as  a  piston  valve  and 
at  the  same  time  is  at  liberty  to  leave  its  seat,  even  more 
easily  than  an  ordinary  "  D  '"  slide  valve;  for  the  moment 
the  pressure  in  either  cylinder  increases  a  small  percentage 
over  that  of  the  steam  pressure,  the  valve  will  rise,  thus  re- 
lieving the  pressure  and  resuming  its  seat  as  soon  as  the 
pressure  again  becomes  normal. 

The  governor  of  this  engine  will,  under  wide  variations 
of  load,  regulate  within  i  per  cent.,  and  much  closer  if  de- 
sired. The  parts  of  the  governor  have  anti-friction  bearings, 
which  do  away  with  the  annoyance  of  oil.  The  main  bear- 
ings also  have  oil  receivers,  which  return  any  drippings  of 
oil  back  into  a  reservoir  in  the  bed.  The  discs  are  com- 
pletely covered  with  a  hood,  so  that  the  engine  is  absolutely 
free  from  the  annoyance  of  throwing  oil.  It  will  be  noticed 
that  only  the  high  pressure  cylinder  valve  is  operated  by  a 
governor,  while  the  low  pressure  valve  is  operated  by  an 
adjustable  eccentric,  which  has  a  constant  cut-off  of  from 
one-third  to  three-quarters.  Experiments  have  shown 
greater  economy  and  smoother  running  with  this  arrange- 
ment than  if  the  low  pressure  valve  were  operated  by  an 
automatic  governor. 

The  crank  shafts  are  made  from  a  fine  qualitv  of  forged 
steel,  and  the  cast  iron  discs  have  heavy  counterbalances,  so 
as  to  thoroughly  balance  the  weight  of  the  reciprocating 
parts,  and  are  bored  true  and  thoroughly  fitted  to  the  arms 
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boxes  between  the  two  cylinders.  The  packing  that  is  in 
the  middle  head  is  a  newly  designed  double  metallic  packing, 
which  will  last  from  four  to  five  years  and  require  no  atten- 
tion whatever.  The  stufiling  box  on  the  high  pressure  cylin- 
der is  also  packed  with  a  new  improved  metallic  packing, 
which  will  last  about  the  same  length  of  time. 

The  bearings  are  bored  by  a  special  boring  mill,  which  in- 
sures the  utmost  accuracy  in  the  alignments.  Special  babbitt 
shells  are  used  for  the  main  bearings.  The  centre  core  of 
the  mould  for  casting  the  shells  is  increased  a  fraction  in 
diameter  over  that  of  the  shaft,  and  the  outer  shell  of  the 
mould  is  also  a  fraction  larger.     By  this  method  allowance 


of  the  crank  shafts  by  an  improved  method,  which  produces 
a  practical  fit,  bolts  or  babbitt  or  similar  expedients  not  be- 
ing used  for  this  purpose.  The  shaft  is  extra  large  in  diame- 
ter, and  has  long  bearings ;  the  crank  pin  is  the  full  diameter 
of  the  shaft,  and  all  the  bearings  are  ground  true. 

The  connecting  rod  does  away  with  bolts  and  keys  on  the 
centre  crank  engine,  enabling  a  bevel  block  to  be  used  to 
make  the  adjustment  with  one  screw.  This  block  being  the 
full  breadth  of  the  rod,  not  only  forms  a  firm  backing,  but 
admits  of  nice  adjustments.  The  wheels  have  extra  heavy 
rims  with  split  hubs.  This  removes  all  danger  of  breakage 
of  wheels  by  unequal  shrinkage,  and  further  enables  the  shaft 
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lo  be  clamped  more  thoroughly,  and  the  heavy  rims  insure 
smo<jtii  rotary  motion, 

'llirough  one  of  the  annoying  accidents  that  sometimes 
occur  in  a  printing  office,  some  copies  oi  our  last  is^ue  were 
run  off  the  press  with  the  wrong  illustration  accompanying 
the  description  (>i  this  engine  in  that  issue. 


Mechanical   Stoker. 


Wliile  in  recent  years  the  land  steam  engine  has  been 
vastly  unproved,  the  consumption  of  water  per  horse  power 
liaving  been  reduced  from  over  30  to  as  low  as  15  pounds 
in  some  of  the  most  economical  types,  proper  attention  has 
not  been  given  to  the  boiler  room.  \\  itii  even  the  mosi 
economical  type  of  engine,  no  better  results  may  be  at- 
tained in  fuel  consumption  than  with  an  ordinary  cheap 
engine  if  in  the  latter  case  proper  attention  is  given  to  the 
method  of  feeding  fuel  into  the  furnace.  The  ideal  method 
of  firing  a  boiler  is  by  mechanical  means,  because  the  fuel 
can  only  tlius  be  supplied  in  exact  accordance  with  the  re- 
quirements fdr  economy,  and  provisions  made  in  con- 
formity with  scientific  principles  for  its  proper  combustion. 
As  a  consequence,  we  are  always  pleased  to  refer  to  im- 
provements in  stoking  apparatus,  and  we  illustrate  herewitii 
the  Jones  underfeed  mechanical  stoker,  manufactured  by  the 
Jogada  Turnace  Company,  Portland,  Ore.,  which  possesses 
several  features  of  interest. 

]-ig.  1  shows  the  working  parts  of  the  stoker,  but  with  the 
ho])i)er  not  in  position  over  the  opening  for  it  that  is  shown. 
I'ig.  2  shows  the  ram  which  forces  the  coal  into  the  fur- 
nace. The  part  of  the  stoker  shown  in  Fig.  i  only  occupies 
about  a  third  of  the  width  of  the  fumacc,  and  grate  bars  are 
laid  on  each  side,  one  of  the  bearing  bars  upon  which  the 
e!i<ls  rest  being  shown  on  the  side.  The  coal  is  forced  by 
the  ram  along  the  central  channelway,  and  the  top  of  the 
fuel  gradually  falls  over  on  either  side  to  the  grate  bars.  A 
blower  furnislu>  the  air  necessary  for  combustion  at  a  press- 
ure of  about  four  inches  of  water,  entering  tlic  cenlral  in;is>< 
of  coal  through  openings  or  tuyeres. 

To  explain  the  operation  of  the  stoker,  we  will  commence 
with  no  steam  on  the  boiler.  The  retort  is  first  filled  with 
ooal.  level  with  the  top  of  the  tuyere  pipes,  and  fire  then 
started  on  the  side  grates  as  usual  until  steam  is  raised.  The 
ash  pit   do.irs  that   admit   air  to  the   side   grates  are  then 


bright,  clear  fire,  free  from  smoke,  and  the  complete  con- 
sumption of  the  fuel.  The  reton  being  practically  air- 
tight froni  below,  and  the  fuel  being  in  a  compact  mass  in 
the  retort,  the  air  will  find  its  way  in  the  direction  of  the  least 
resistance,  which  is  upward,  and  consequently  combustion 
takes  place  only  above  the  air  slots,  so  that  the  castings  of 
the  retort  are  always  cool  and  not  subject  to  the  action  of 
the  fire.  The  incoming  fresh  fuel  from  the  retort  forces  the 
resulting  ash  and  clinker  over  the  top  of  the  tuyere  pipes,  on 
to  the  side  grates,  from  whence  they  may  be  removed  at  any 
time  without  in  the  least  interfering  with  the  fire  in  the  centre 
of  the  furnace.     A  heavv  bodv  of  coke  is  at  all  times  car 


FIG.   2.— MECHANICAL  STOKER. 

ried  in  the  furnace,  and  the  amount  of  coal  consumed  regu- 
lated entirely  by  the  quantity  of  air  forced  in  the  furnace. 
The  furnace  is  never  charged  with  more  than  loc  pounds  of 
coal  at  a  time,  it  being  better  to  put  in  small  charges  and 
at  as  regular  intervals  as  possible,  thereby  giving  the  coal 
ample  time  to  coke  before  being  forced  above  the  air  slots 
and  into  the  fire. 


Puritv   Oil    Filter. 


The  oil  filter  we  illustrate,  manufactured  by  the  Purity  Oil 
"iltor  Manufaotnring  ("ompany.  (yo  Water  street.  Pittsburgh, 
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11(1.     i._-li:CM  \MCVI      STOKIR. 

closeil,  and  the  coal  is  placed  in  the  hojipcr  out.sidc  of  the 
boiler  front.  The  steam  ram  is  then  witli.lrawn  by  shifting 
the  lever,  when  the  desired  quantity  oi  coal  falls  from  the 
hopper  in  front  of  the  ram.  and  upon  the  rettirn  stroke  is 
forcctl  into  the  retort.  Air  under  presMue  is  next  a<l- 
mitted  into  the  tuyea-  pipes,  which  issues  through  slots  over 
the  top  of  the  fuel  in  the  retort,  but  under  and  through  the 
burning  fuel.  The  result  is  that  the  heat  fnun  the  burning 
fuel  over  the  ret«irt  slowly  liberates  the  gas  from  the  green 
fuel,  atid  hei'ig  thoroughly  mixed  with  the  incoming  air 
before  it  passes  thnntgh  the  burning  fuel  above,  results  in  a 


on     ril  TFTR. 

i'a..  and  known  as  the  Imperial  Ideal  Steam  Old  Refiner,  is  a 
well  designed  oil  purifier  based  upon  correct  principles. 

The  refining  chamber  sets  on  top  of  the  storage  or  puri- 
fied oil  chatnbcr,  giving  it  the  appearance,  when  in  opera- 
tion, of  an  oil  tank.  As  each  day  dirty  or  drip  oil  is  poure<! 
int<»  the  refining  chamber,  the  oil  previously  there  is  raised, 
as  the  dirty  oil  is  the  more  dense.  When  the  chamber  is 
filled,  the  lightest  and  purest  of  the  oil  is  on  top.  During 
the  filling  of  this  chamber,  the  oil  is  subjected  to  a  little 
steam  heat,  which  so  reduces  its  viscosity  that  all  matter 
heavier  than  the  oil  sinks  to  the  Ixittom.     .\s  the  drip  oil  is 
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poured  in,  the  purified  oil  overflows  at  pipe  J^and  passes  U> 
the  bottom  of  the  purified  oil  chamber,  rising  through  water 
again.  When  the  oil  reaches  the  faucet,  J,  it  is  as  cool  as 
the  air  around  the  shell  and  ready  for  use  again. 

In  ordinary  steam  purifiers  or  filters,  the  oil  is  liable  to  be 
found  boiling  when  wanted  for  use,  with  all  the  air  cells 
burst,  thus  dstroying  its  lubricating  qualities.  Even 
should  the  oil  in  this  filter  boil  and  burst  the  air  cells,  it  be- 
comes reoxidized  and  cooled  as  it  passes  from  one  cham- 
ber to  the  others  through  the  air,  as  it  is  four  or  five  days 
from  this  time  until  it  reaches  the  faucet  for  use.  The  pan, 
//,  in  the  purified  oil  chamber  is  for  the  purpose  of  catching 
all  precipitation  that  may  occur  during  the  time  the  oil  is 
cooling.  When  the  refining  chamber  is  lifted  off,  the  pan 
■can  be  drawn  out  slowly  without  emptying  the  cooling 
•chamber,  bringing  all  dirt  from  this  part,  thus  enabling  it  to 
•be  kept  clean.  The  oil  is  passed  through  nothing  but 
water,  and  consequently  there  is  no  expense  for  filtering  ma- 
terial. 


coming  the  features  of  rust  and  corrosion.  It  will  be  seen 
from  the  cut  that  the  tongue  is  made  to  hinge  on  the  frame 
by  two  little  extensions  or  lugs  engaging  in  two  holes  in 
the  frame.  This  construction  admits  of  the  tongue  being 
removed  and  a  new  one  substituted  without  the  use  of  any 
tools  or  the  removal  of  any  pins  or  screws. 


New  Three=Phased  Apparatus. 


A  New   Window   Spring. 


The  window  spring  illustrated  below  is  the  latest  produc- 
tion of  Messrs.  Geary  &  Mossep,  and  is  now  being  manufac- 
'tured  by  them  in  the  factory  of  the  Arnold  Electric  Company, 
at  Chester,  of  which  Craig  R.  Arnold  is  the  selling  agent, 
with  offices  at  Chester  and  308  Walnut  street,  Philadelphia. 


The  apparatus  employed  by  the  General  Electric  Com- 
pany in  its  three-phased  power  transmission  work  has  all 
been  designed  with  a  view  to  obtain  high  commercial  effi- 
ciency and  close  regulation.  The  illustration  shows  a  300 
kw.'  three-phased  generator.  The  armature  and  field  coils 
are  all  highly  insulated,  so  that  the  danger  of  accidents  is 
reduced  to  a  minimum,  and  fairly  high  voltages  may  be  used 
with  the  certaintv  of  obtaining  a  th<jroughly  reliable  ma- 
chine. The  bearings  are  self-aligning  and  self-oiling,  and 
the  armature  being  carefully  balanced  upon  rigid  supports, 
the  machines  run  with  scarcely  a  tremor.  The  magnetic 
circuit  and  the  windings  are  so  proportioned  that  the  ma- 
chines run  exceptionally  cool  and  require  little  or  no  atten- 
tion to  the  rheostat,  even  under  considerable  changes  of  load. 

In  the  large  direct  driven  machines,  and  in  all  cases  in 
which  light  weight  is  essential,  the  magnetic  circuit,  aside 
from  the  armature,  is  of  cast  steel.  The  standard  periodicity 
employed  is  60  cycles  per  second,  or  7,200  alternations  per 
minute.  This  is  sufficiently  high  to  permit  the  use  of  in- 
candescent and  arc  lamps  and  the  employment  of  all 
■standard  transformers.     It  is  also  low  enough  to  allow  the 
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WINDOW    SPRING. 


THKEE-PHAijED^  GENERATOR. 


The  great  trouble  heretofore  experienced  in  the  manu- 
facture of  such  a  simple  device  as  an  electric  window  spring 
has  been  their  unreliability  on  account  of  rust  and  corro- 
sion of  the  contact  parts.  They  have  been  of  such  irregular 
shapes  that  more  or  less  difficulty  is  experienced  in  fitting 
them  into  the  window  frames,  and  heretofore  consideraMe 
movement  of  the  window  has  been  required  to  make  co.'.- 
tact  in  the  spring  on  account  of  the  great  movement  necessi- 
tat'-d  by  the  design  of  the  tongue  or  circuit  closing  part. 

In  this  spring  brass  screws  are  used,  and  the  springs  are 
made  out  of  a  high  grade  of  German  silver,  thereby  over- 


use of  induction  motors  under  the  most  advantageous  con- 
ditions, and  to  avoid  trouble  from  self-induction  and  ca- 
pacity effects  on  the  line  except  at  ver)^  great  distances. 

Certain  of  these  machines  are  arranged  to  run  at  33  cycles,- 
which  periodicity  is  that  adopted  for  very  long  work,  id 
order  to  reduce  the  induction  and  capacity  effect  on  the  line, 
and  in  plants  where  the  use  of  rotar>  three-phase  continuous 
current  c-  nvcrters  is  of  prime  importance.  All  of  these 
three-phase  generators  can  be  arranged  for  direct  driving 
from  Pelton  wheels,  and  the  larger  units  lend  themselves 
with  facility  to  direct  coupling-  to  turbines.     They  have  an 
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efficiency  of  at  least  90  per  cent,  rising  to  95  per  cent,  in  the 
largest  sizes. 

With  slight  changes  they  can  be  used  as  self-starting 
synchronous  motors.  They  come  up  to  speed  under  hghi 
loads  without  the  intervention  of  clutches  or  starting  motors. 
They  are  fully  as  efficient  as  the  generators,  run  in  absolute 
synchronism  with  them,  even  under  heavy  overload.  Syn- 
chronous motors  are  of  especial  value  in  power  transmis- 
sion, as  by  strengthening  their  fields  it  is  possible  to  com- 
pensate for  loss  of  voltage  due  to  induction  in  the  line.  A 
three-phased  motor  of  15  h.  p.,  in  use  at  Concord,  \.  H., 
was  illustrated  in  The  I'llectrical  World  of  .March  17,  1894. 

These  motors  are  substantially  ctjual  to  good  shunt  wound 
motors,  but  have  no  moving  contacts,  the  only  connection 
with  outside  circuit  being  thn.ugh  the  three  binding  posts 
on  the  top  of  the  motor.     The  magnetic  part  of  the  field  and 
armature  is  constructed  of  annealed  laminated  iron.     The 
current   from   the  outside  circuit  passes  through  windings 
imbedded  in  the  stationary  field  punching.     The  winding  of 
the  armature  has  no  connection  with  the  electric  circuit,  but 
is  short  circuited  on  itself  through  a  small  number  of  heavy 
copper  bars  united  at  the  ends  by  connectors.     It  is  fur- 
nishcfl  with  a  starting  resistance  placed  within  the  arma- 
ture spirler.     At  starting,  a  sliding  collar  along  the  shaft  is 
kept  out  of  contact  with  the  switch,  serving  to  short  circuit 
the  resistance.     When  the  motor  is  nearly  at  speed  the  con- 
tact ring  is  slid  along  the  shaft,  engages  the  switch  points 
anfl   short  circuits  the  armature.     This  renders  possible  a 
large  Parting  effort  with  a  current  limited  by  the  resistance, 
which  is  so  arljiisterl  as  to  give  a  starting  torque  equal  to  the 
running  torque  at  full  load  with  somewhat  less  than  the  full 
loarl  ninning  current. 

The  massive  character  of  the  armature  winding,  in  which 
the  F.  M.  F.  is  only  from  lo  to  25  volts,  renders  bum-outs 
almost  impossible,  and  the  ab<;enre  of  commutators  and 
rnllccting  rings  obviates  the  danger  of  sparking.  It  is 
claimed  that  those  induction  motors  a«-e  electrically  equal  to 
direct  current  machines  of  the  same  capacity.  Tliey  are 
rrcornmendrd  for  all  units  Mow  100  h.  p..'  above  which 
synchronous  motors  would  be  preferable. 


New   IncandcKccnt   l.jimp. 


Tlie  peculiarity  of  the  incandescent  lamp  we  illustrate,  re- 
cently patentcfl  hy  Heorgr  C.  Swan.  Bn.ckton.  Mass..  lies 
in  the  use  of  a  fl.it  platinum  or  other  metallic  disc,  which  is 
'•raled  in  the  neck  of  nu  onlinaf^'  lamn  bulb  and  carries  the 
stem,  which  is  fused  to  the  edge  of  a  ii..Ir  in  the  disc.  The 
illustration  shows  the  disc  separate  and  ^e.ile.l.  with  the 
"tern,  into  the  neck  of  the  bulb.  Tt  is  claimed  that  this  form 
of  lamp  is  simple  ,ind  easy  of  mnstniction  and  exceedingly 
durable  Tlie  rli.r  beine  flnt.  while  If  will  expand  and  con- 
tract with  the  glass  to  which  it  is  f,mrd.  Iving  as  it  dor<!  be- 
tween the  outer  surface  of  the  Mem  nw\  the  inner  Mirface  of 
the  bulb,  and  beitig  joined  to  each  at  practically  right  angles 
with  its  surface,  it  cannot  work  loose  nor  can  it  so  yield  as 
to  cause  nnv  change  in  the  cubic.il  contents  of  the  bulb,  so 
that  when  the  lamp  is  once  made,  its  contents  alwavs  remain 
exactly  the  same  .ind  its  work  therefore  is  constant. 

Tt  is  apparent  that  in  this  lamp  when  the  filament  is  broken 
the  bidb  cin  be  broken  so  as  to  leave  the  disc  carrvnng  its 
le.idine-i'n  wires  still  fn^ed  toeetber  ,^  new  fil.iment  can  be 
easily  .ifTixed  to  the  leadinc-in  wlre«  and  the  Mem  and  di^c 
used  a  second  time  as  a  completed  ar^;cle  for  introduction 
into  a  new  bulb  ^To^eove^.  it  wll  be  seen  that  the  stem  is 
not  a  mere  clobule  of  elass  biit  is  a  supT>nrt  of  Miitable 
lencrth  can-vine  the  leadine-in  wire*  nnd  <:iTnnortine  them  for 
a  CTT-nter  part  of  their  lenrlh.  thereby  brinrintr  the  ]n\vrr 
ends  of  the  fila.nent  well  within  the  htitb.  so  that  but  a  sm-^r 
poiiion  of  the  light  from  the  filament  is  tost,  and  at  the  stame 


time  forming  a  more  perfect  seal  than  when  a  short  stem 
•  T  button  is  used. 

(Jne  of  these  lamps  has  been  steadily  burning  for  3,000 
hours  without  showing  the  slightest  discoloration,  and  the 
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carbon  still  maintains  its  initial  candle  power.  None  of  those 
made  has  thus  far  bunied  out.  Less  than  one  cent's  worth 
of  i»latinum,  it  is  claimed,  is  used  in  the  disc. 

Telephone  Outfit. 


We  illustrate  a  telephone  outfit  manufactured  by  the  Man- 
hattan Electrical  .'-iupply  Company,  36  Cortlandt  street.  New 
^'ork,  which,  it  is  claimed,  can  be  used  on  lines  over  lOO 
miles  long  under  favorable  conditions,  and  with  most  ex- 
cellent results  on  lines  under  ten  miles  in  length.     The  trans- 


TEL1  rHO.VE  OTTTFIT. 

nutter  has  a  mouthpiece  mounted  on  the  door  of  the  case, 
and  the  magnets  are  so  arranged  that  the  vibrations  of  the 
■liaphragm  are  amplified  and  the  speaker's  voice  reproduced 
at  the  distant  station  in  an  unusually  clear  and  loud  tone. 
The  switch,  when  in  nonnal  position,  cuts  in  the  resistance 
of  the  call  bell  circuit,  which  is  broken  when  the  receiver  is 
m..ve<l  from  the  hook.  By  an  ingenious  device  in  wiring 
the  resistance  of  the  telephone  is  cut  out  while  ringing  the 
•signal  bell. 
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High   Speed   Automatic    Engine. 


The  engine  we  illustrate,  manufactured  by  the  Cooper- 
Roberts  Company,  Mt.  Vernon,  Ohio,  is  of  the  self-contained 
type,  the  frame  being  so  formed  as  to  allow  the  working 
parts  to  be  encased,  thus  keeping  them  free  from  dirt,  and 
preventing  waste  of  oil. 

The  valve  is  of  the  hollow  piston  type,  with  self-expanding 
rings,  making  it  steam  tight;  this  type  was  adopted  for  the 
reasons  that  it  is  balanced,  simple,  requires  less  attention 
than  any  other  balanced  valve,  and  has  no  loose  parts. 

The  wheel  governor  is  of  the  well-known  Sweet  type. 
and  consists  of  a  single  ball  linked  to  the  wrist-plate 
and  connected  to  a  spring  by  a  metal  strap,  and  so  lo- 
cated and  weighted  as  to  counterbalance  the  wrist-plate  and 
its  attachments.  When  the  speed  of  the  engine  reaches 
the  point  where  the  centrifugal  force  of  the  governor  ball 
overcomes  the  resistance  of  the  spring,  the  ball  moves  away 
from  the  centre  of  rotation,  and,  in  doing  so,  carries  the 
wrist-plate  nearer  the  centre  of  the  shaft,  shortens  its  throw 
and  the  travel  of  the  valve,  and  reduces  the  volume  of  steam 
admitted  to  the  cylinder. 

The  ball  is  malleable  iron,  cast  hollow,  and  loaded  with 
lead  and  shot;  being  heavy,  located  some  distance  from  the 
centre  of  the  wheel,  and  running  at  a  high  velocity,  it  has 
great  centrifugal  force  and  requires  a  strong  spring  to  resist 
it.  This  forms  a  powerful  governor.  The  metal  band  con- 
necting the  governor  ball  to  the  spring  is  for  the  purpose  of 
reducing  the  number  of  pieces,  avoiding  friction,  and  reliev- 
ing the  central  pivot  of  a  large  part  of  the  strain. 

Unless  a  shaft  governor  is  practically  balanced,  the  un- 


indicates  by  its  movements  the  condition  of  the  circuit  It 
is,  in  fact,  a  galvanoscope  and  push  button  combined  and 
designed  for  use  wherever  the  simple  push  button  is  needed. 
The  magnetic  needle  with  which  it  is  supplied  gives  visual 
notice  when  the  current  passes  so  that  the  operator  of  the 
push  button  can  see  at  a  glance  whether  or  not  the  circuit  is 
in   the  proper  condition.     If  the  circuit  is  incomplete,  the 


INDICATING  PUSH  BUTTON. 

needle  will  remain  stationary.  If  a  constant  current  is  pass- 
ing, the  needle  will  take  an  angular  position  and  keep  it  until 
the  current  is  broken.  .\n  interrupted  current,  as  when  an 
electric  bell  is  in  the  circuit,  \\ill  be  indicated  by  a  vibrator)- 
movement  of  the  needle,  which  will  deviate  to  the  right  or 
to  the  left,  according  to  the  direction  of  the  current.  The 
button  is  manufactured  by  Stanley  &  Patterson,  34  Frank- 
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balanced  weight  will  constantly  tend  to  move  the  whole 
system,  more  or  less,  at  each  revolution,  which  tends  to 
wear  the  joints,  and,  under  certain  conditions,  disturb  the 
adjustment  of  the  valve.  Very  few  of  the  shaft  governors 
are  balanced,  the  eccentric  or  wrist-plate  being  an  unbalanced 
element.  The  speed  of  the  engine  may  be  changed  to  a  slight 
extent  by  increasing  or  reducing  the  amount  of  shot  in  the 
ball. 


fort  street.  New  York,  in  burnished  bronze  metal,  and  can 
be  made  in  all  the  ordinary  materials,  shapes  and  sizes. 


A  New    Metallic  Shade  and  Stand. 


An   Indicating  Push   Button. 


A  novelty  in  the  line  of  indicating  push  buttons,  illus- 
trated below,  has  recently  been  patented  by  Dr.  C.  D. 
liuiiking,  of  New  York  City,  in  which  a  magnetic  needle 


The  accompanying  illustration  shows  a  new  metallic  shade 
and  a  new  lamp  stand,  invented  and  manufactured  by  Mr. 
E.  D.  Cooke,  Unity  Building,  Chicago.  The  shade  is  made 
of  one  piece  of  thin,  polished  and  lacquered  brass,  and  fur- 
nishes a  handsome  reflector,  as  well  as  an  ornament  to  the 
electric  lamp  and  socket.  The  shade  is  practically  inde- 
structible. No  collar  is  necessary  to  be  used  with  it,  as  the 
central  clasps  or  spring  fingers  (the  lower  ones  having 
curved  ends,  which  clutch  over  tlie  annular  projection  at  the 
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fjottoni  of  the  socket),  hold  the  shade  centrally  and  securely 
in  place.  This  shade  may  l>c  made  of  varied  metals,  such 
as  Copper,  nickel-plate  and  aluminium,  and  the  forms  and 
outer  rims  may  be  fashioned  in  great  variety. 

The  stand  is  made  to  meet  the  demand  for  a  light,  neat 


^^^g 


a  carrier  disc,  which  revolves  freely  on  a  spindle,  the  same 
as  a  cone  pulley.  It  is  surrounded  by  pole  pieces  inclosed 
in  housing,  the  lower  half  of  which  is  cast  in  one  piece,  with 
the  head  stock  proper,  to  which  it  is  substantially  fitted  and 
secured  by  means  of  four  bolts.  This  construction  forms 
an  ironclad  motor,  entirely  free  from  external  magnetism. 
This  is  necessary  in  order  to  keep  small  particles  of  steel 
and  iron  from  adhering  to  the  lathe,  making  it  impossible  to 
keep  the  same  clean. 

Amongst  the  a<lvantages  secured  by  such  an  application 
of  electricity  are  that  tools  may  be  placed  independently 
of  fixed  conditions  overhead,  such  as  shafting,  cranes,  etc., 
and  with  regard  to  the  arrangement  best  suited  to  handle 
the  product  most  conveniently,  and  the  operator  has  best 
control  of  his  machine,  especially  when  a  variable  speed  is 
necessan,-.  The  nujtors.  which  are  furnished  by  the  Card 
Electric  Motor  and  D)namo  Company,  of  Cincinnati,  are 
simple,  substantial  and  of  sufficient  capacity  for  the  maxi- 
unnn  load,  free  from  complication  and  requiring  very  little 
Httenti<m  in  use. 


NEW    SHADE    STAND. 

and  detachable  article,  which  will  hold  any  electric  drop  lamp 
at  such  elevation  or  angle  as  may  be  convenient  to  the  eyes. 
This  stan<l  is  provided  with  a  balancing  cross-piece,  at  one 
end  of  which  is  a  knob,  and  at  the  other  a  detachable  spring 
wire  tie  clasp,  which  holds  the  socket  securely  in  place.  The 
set  screws,  fr«»nt  and  back,  allow  the  lamp  and  shade  to  be 
elevated  and  tunied  to  any  desired  position. 


Rigidity. 

This  is  the  oracular  manner  in  which  a  semi-scientific 
.\merican  contemporar}'  announces  the  fact  that  no  known 
subst.mce  is  perfectly  rigid :  "  The  form  of  no  solid  matter 
or  metal  can  be  said  to  be  fixed,  under  the  possibilities  of 
ljres>ure  ecjual  to  the  flow  of  its  atoms  toward  a  readjustment 
of  an  equilibrium  necessary  to  maintain  a  permanent  form, 
by  equalizing  or  transferring  pressures  from  a  single  direc- 
tion to  the  multiple  directions  required  for  stability." — Lond. 
"  Rlectrician." 


Measuring    Hinute    Temperatures. 


Prof.  Langlcy,  of  the  Smithsonian  Institution,  has  con- 
structed a  bolometer  which  is  so  delicate  that  a  change  of 
temperature  of  one-millionth  of  a  degree  is  easily  detected 
and  measured. 


notor  r>riven  Engine   l^the. 


Incandescent  L.amp  Adjuster. 


\Vc  illustrate  herewith  a  lathe,  manufactured  by  the  Lodgt 
&  Davis  Tool  rf>m(»any,  Cincinnati,  ()hi«).  in  which  the  dc- 
Mjfti   include*  an  electrical   motor,  taking  the  place  of  the 


The  Hlair  lamp  adjuster  which  we  illustrate,  manufac- 
tured by  the  Blair  Lamp  Adjuster  Company.  500  McCagrie 
Building.  Omaha.  \eb..  has  been  on  the  market  for  a  little 
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MOTOR    DRIMiN    I.ATME. 

usual  *^.'iK  p\jllcy.  The  lathe  is  reversed  and  the  speed 
repnlntcd  by  the  movement  of  rod  .4  With  the  hack  pears 
arranged  as  usjial.  not  only  is  a  much  wider  range  of  speeds 
«^btaincd  than  by  a  cone  pulley,  but  a  much  more  fineb 
graduated  speed.  In  fact,  the  speed  may  be  an\thing  from 
the  higlir<;t  to  the  low     '    '     irrd. 

The  .irtn.ifnrr  i^  u    ,;;,..  .  ;j  a  phosphor  bronte  spider  with 


LAMP    ADJLSTLR. 

over  a  year,  during  which  time  it  has  met  with  much  success. 
The  adjuster  is  self-balanced,  thus  doing  away  with  the  an- 
noyan-rc.  '"-ident  to  the  use  of  window  shade  roller  mechan- 
isms. ^  les  used  for  the  same  purpose.  The  construc- 
tion is  simple,  there  being  no  delicate  parts  to  get  out  of 
order,  and  combines  a  double-pole  fuse  rosette.  The  ad- 
juster is  fastened  to  ceiling  and  presents  a  neat  appearance. 
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New  Books. 


ON  THE  DEFINITIOINJS  OF  THE  TKIGONOMETKIC  FUxMC- 
TIONS.  By  Alexander  Macfarlane,  M.  A.,  D.  Sc,  LL.  D.  Boston: 
J.  S.  Gushing  &  Co.  59  pages,  15  illustrations.  Paper.  Price, 
50  cents. 

This  pamphlet  is  a  reprint  of  a  paper  read  before  the 
Mathematical  Congress  at  Chicago,  Aug.  22, 1893.  In  it  the 
author  advocates  the  claims  of  a  system  of  notation  invented 
by  jiimself,  which  applies  to  vector  analysis.  In  a  former 
paper,  entitled  "The  Principles  of  the  Algebra  of  Physics,"  the 
author  introduced  this  notation,  which  is  founded  on  the  as- 
sumption that  the  trigonometrical  functions,  sine  and  cosine, 
are  more  simple  in  their  nature  than  vectors.  Jn  the  London 
"  Electrician  '  of  Dec.  9,  1892,  Mr.  Oliver  Heaviside  takes 
exception  to  this  view,  on  the  ground  that  vector  algebra  is 
far  more  simple  and  fundamental  than  trigonometry.  In  the 
present  paper  Prof.  Macfarlane  defends  his  position  in  re- 
plying fully  to  Mr.  Heaviside  and  developing  a  set  of  defini- 
tions of  the  circular  and  hyperbolic  functions  which  are 
logically  consistent,  and  which  bring  together  all  these  differ- 
ent quantities  under  a  single  theory.  While  many  will 
doubtless  think  that  Prof.  Macfarlane  has  the  best  of  the 
argument,  those  who  do  not  will  at  least  admit  that  he  has 
made  a  valuable  contribution  to  the  theory  of  circular  and 
hyperbolic  functions. 

REFERENCE  BOOK  OF  TABLES  AND  FORMULAS  FOR  ELEC- 
TRIC STREET  RAILWAY  ENGINEERS.  By  E.  A.  Merrill, 
author  of  "Electric  Lighting  Specifications  for  the  Use  of  En- 
gineers and  Architects."  New  York:  The  W.  J.  Johnston 
Company,  41  Parl<  Row.      Flexible  morocco.      Price,  $1.00. 

To  a  busy  man  the  value  of  a  reference  book  depends 
largely  on  the  facility  with  which  he  can  get  from  it  the  in- 
formation he  desires.  In  the  larger  works  the  labor  in- 
volved in  seeking  out  information,  which  perhaps  is  scat- 
tered through  several  sections  and  encumbered  with  ex- 
amples and  explanations  already  familiar  to  the  engineer,  is 
often  exceedingly  annoying,  especially  when  many  times  re- 
peated. It  is  the  object  of  this  text  book,  the  audior  states 
in  his  preface,  to  avoid  such  annoyances,  and  meet  a  practi- 
cal need  by  collecting  and  arranging  in  a  concise,  logical 
order  those  tables  and  formulas  which  are  in  constant  use  by 
the  electric  street  railway  engineer  in  making  estimates, 
ordering  material  on  construction  work,  etc.  An  examina- 
tion of  the  work  shows  that  this  design  has  been  consistently 
carried  out.  Superfluous  examples  and  explanations  have 
been  excluded,  as  well  as  unnecessary  extensions  of  formulas 
into  tables  when  such  extensions  consist  only  in  the  simplest 
mathematical  processes;  as  a  consequence  of  this  treatment, 
ever}-  element  stands  out  in  an  unusually  clean  cut,  terse 
form.  Reference  without  the  use  of  the  index  is  facilitated 
by  the  arrangement  of  the  matter,  which  follows'  a  logical 
order,  beginning  with  the  details  of  the  steam  plant,  and 
then  taking  up  successively  cars  and  their  equipment,  over- 
liead  work,  track  work  and  miscellaneous  tables  and  formu- 
las in  constant  use  but  only  indirectly  related  to  the  main 
divisions. 

Not  only  has  considerable  care  been  evidently  taken  in 
_  selecting  and  checking  material  compiled  directly,  but  a 
number  of  original  tables  and  fornuilas  appear,  especially 
in  the  sections  on  track  and  overhead  work,  which  will  save 
many  calculations;  further,  many  tables  and  formulas  have 
been  extended  and  modified  to  meet  the  conditions  imposed 
in  street  railway  work. 

The  practical  arrangement  of  the  book,  its  condensed 
stvle  and  convenient  form  will  commend  it  to  every  street 
railway  engineer.  Every  heading  is  in  bold-faced  type, 
which  easily  catches  the  eye  as  one  glances  over  the  page, 
thus  materially  aiding  quick  reference;  as  a  further  aid  a 
complete  cross  index  is  added.  Tlie  book  is  durably  bound 
with  flexible  covers  to  lie  open  flat  on  the  desk,  and  is  of 
convenient  size  to  carry  in  the  pocket. 


A  POCKET-BOOK  OF  ELECTRICAL  ENGINEERING  FORMU- 
LAE. By  W.  Geipel  and  M.  Kilgour.  London:  "The  Elec- 
trician Publishing  and  Printing  Company."  774  pages,  illus- 
trated.     Price,  $:{. 

Whether  the  title  of  this  book  is  a  misnomer  or  not  de- 
pends in  one  respect  upon  the  definition  of  electrical  engi- 
neering. If  we  accept  the  definition  sometimes  offered,  that 
electrical  engineering  comprises  nine-tenths  mechanical  en- 
gineering and  one-tenth  electrical  knowledge,  the  title  would, 
with  an  exception  to  which  we  shall  refer,  be  fairly  correct 
provided  it  were  supplemented  with  a  substitute  indicating 
thi.t  the  book  also  contains  references  of  greater  or  less 
length  to  about  everything  else  in  the  constructive,  physical 
and  mathematical  sciences.  The  exception  above  noted  is  in 
regard  to  the  use  of  the  word  "  formulae  "  as  descriptive  of  a 
book  that  contains  abbreviated  treatises  on  hyperbolic  func- 
tions, the  calculus,  dififerential  equations,  the  slide  rule  (6 
pages)  on  boilers,  engines  and  their  accessories  (210  pages) 
etc.  Engines,  by  the  way,  are  classed  as  internal  and  ex- 
ternal furnace  engines,  which  upon  examination  we  find  to 
refer  to  gas  and  oil  engines  under  the  first  head,  and  steam 
engines  under  the  second;  about  seventy  pages  are  devoted 
to  this  subject,  consisting  of  matter  appropriate  enough  in  a 
text  book  on  heat  engines  but  rather  out  of  place  in  a  book 
of  electrical  engineering  formulae.  The  same  may  be  said 
of  the  lengthy  section  on  boilers,  with  its  instructions  on  de- 
sign, testing,  incrustation,  riveting,  management,  etc. 

In  short,  the  book  contains  a  miscellaneous  collection  of 
information  which,  though  it  be  all  intrinsically  useful,  is  in 
great  part  out  of  place  in  a  pocket  book.  A  person  does 
not  refer  to  such  a  work  for  a  monograph  -on  hyperbolic 
functions,  nor  to  study  the  theory  of  heat  engines,  ror  to 
learn  how  to  use  a  slide  rule ;  he  can  get  all  of  this  informa- 
tion in  a  necessarily  more  satisfactory  form  elsewhere,  and 
space  is  merely  wasted  in  attempting  to  give,  for  example, 
the  theory  of  differential  equations  in  six  small  pages,  or 
teach  the  management  of  boilers  in  the  same  space. 

About  250  of  the  774  pages  of  the  book  are  devoted  to 
electricity.  In  the  first  part  of  the  volume  are  seventeen 
pages  on  units;  then,  sandwiched  between  "melting  points" 
and  "  light,"  are  thirteen  pages  on  thermo-electricity,  specific 
inductive  capacities  and  resistance,  after  which  are  almost 
500  pages  on  about  everything  but  electricity.  The  elec- 
trical section  proper  consists  of  21c  pages,  and  is  principally 
descriptive  or  explanatory,  with  occasional  formulas  and 
tables.  The  article  by  Dr.  Sumpner  on  alternate  current 
transformers  is  an  excellent  resume.  The  section  on  the 
economy  of  conductors  (8  pages),  which  should  be  one  of 
the  most  important  in  the  book,  is  rather  an  essay  on  the 
subject  with  little  or  no  direct  practical  bearing.  In  the 
section  on  the  heating  of  conductors  there  are  no  tables  of 
heating  limits  for  different  gauges  of  wire,  but  instead  a 
table  of  values  of  d'^  and  in  the  section  on  drop  there 
are  no  wiring  tables  such  as  are  universally  used  in  the 
United  States.  Almost  half  01  the  space  devoted  to  the  in- 
candescent lamp  is  given  up  to  the  consideration  of  the 
"  smashing  point,"  notwithstanding  that  the  conditions  which 
can  render  the  "  smashing  point "  of  ''mportance  are  rarely  if 
ever  present  in  practice. 

While  the  book  is  therefore  far  from  being  Av'hat  its  title 
purports  and  lacking  in  many  respects  from  an  electrical 
standpoint,  yet  the  great  collection  of  data  which  it  contains 
will  render  it  useful  to  practising  engineers.  The  mechani- 
cal execution  is  excellent  in  typography,  presswork  and 
binding. 


Electric  Traction  in   Switzerland. 

The  Bernese  Oberland  Railway  Company  is  contemplating 
the  substitution  of  electric  traction  for  steam.  The  scheme 
is  a  very  important  one.  comprising  200-h.  p.  locomotives, 
with  ten  trains  on  the  line  simultaneoush'. 
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The  Electrical  Stock  Market. 

Nsw  VoKK.  April  ^3.  1894- 

t>,  ;    the-    p 

of  salc-M  Mhuwa.      Then.-  ha*  bi-«-n  a  .(n  10  bull  ihe  «i<^k  uu 

th<    ril   beM«!?f,  ail  exprenH^d  In    ...   .lumriK  la«l  week,   that 

«\  ^'  bad  concvrnlnic  the  forix^ratlon  la  now  an  open  secret, 

and  thui  t'J  the  accumu- 

lation "f  ;  -;  but  the  condi- 

tions 1 

of  a   V.    .  .  .      . 

material  In    the    meantime    the    General     Kiectrii- 

people  ari-   ).;*<|"'k    """re  e-onfldenl    '' ' -r  In   the  future  of  the 

company.      In  the  llrnt  place  the  ti  '-nt   has  Inaugrurated  a 

p..  y  of  the  real  work- 

In^  iK  of  thousands  of 

dollars.      In    the    '  •   ollice   al<ine    abuoi   20   thrks    have   been 

dropp«'d   fr--"<   '>•      ill   the  past   two  we.-k«,  and  cllscharges  of 

useless  en  who  V'^e  kept  on  throughout  the  dull  times  for 

««t  •  !is.  nre  being  made  In  other  centres.      Moreover,  a 

mi  •«  iMH-n  put  to  the  practice  of  getting  business  at 

pr  nit  of  .1  profit.      It  1  that  the  company 

In  M   In    the    Western  but   no   orders   are 

any  lonK«-r  a<<i-pt.<l  that  do  not  allow  of  a  f(»lr  margin  of  profit 
The  p«illcy  of  the  comi»any  now  Is  to  do  away  with  constructi>'ii 
work,    and    rather  sell    standard    machinery,   on   which    the   most 
money    Is  ^  !•.      Th<-   ni  tifying  piece   of  news   that 

r,onfrn\    I  kh<.|<i.T«    I  ird    In   a   long   time   Is   th« 

m,  11   iliitt   "It  Is  the  Intention  of  the 

Cf,i    ,  .  .   monthly  or  quarterly  statements 

regularly."  Nothing  has  yet  Xnt-n  done  towards  making  good  the 
Imt  '  •  'it  In  capital  by  reducing  the  capital  stock.  The  board 
of  •  M  has  not  even   met  yet  to  elect  the  two  additional  di- 

re. i»    the    nnntiHl    me.-ting    In    Schenectady     last 

w.  led   that   nothing  will  be  done  for  a  week  or 

two.  There  has  ini-n  prlvati-  discussion  of  the  capital  impair- 
ment matter  by  the  directors  and  their  counsel,  but  no  tangH'lf 
conclusion  has  as  yet  been  reached.      As  soon  as  a  feasible  plan 

In  T  !ers  will  be  called  together  In  special  meeting 

(r.  rs"    programme.      It    will    require    practically 

uriufiii  111  on   the  part  of  the  stockholders  to  make  any 

plan    II 

WKHTINOHOl'flR    KLKCTRIC    stocks    continue    to    be    freelv 
h«iURht    111    '  •     '        •     ;il    and    New    York    account.      The 

chief  bMvi  mo  frotn  the  people  who  are  close 

lo  the  now    If  Mly  the  company's  busitnss 

for  th'     ,  -        ■  ''<   has   I  unlng  oft   till   previous   koo<1 

records.  In  fact  the  present  amount  of  business  Is  said  to  be 
fhr  '      '   •-,  the  history  of  the  Wesllnghouse  company. 

1  II  »U  CoNHriT  AND   INHUMATION  stock   woke  up  this 

we*>k  after  a  long  rent,  and  sold  at  40  and  41*-j.  The  friends  of 
this  concern  say  that  ll  Is  an  im|>ortant  factor  in  electric  lighting 
of  biilMlngs  on  account  of  the  safety  of  Hn  meth«Kls.  It  Is  also, 
they  add.  In  tw  a  leading  fa«-tor  In  equipping  electric  railways,  and 
lln  tiiinliieMii  la  now  on  n  sound  baslN  and  making  money.  The.\ 
riir  vlMMly   will    buy    a    little   of    this   stock 

nn.t  he  Is  quite  likely  to  see  It  selling  at 

par  before  the  end  of  this  year 

KDISnN    KI.K«*THH'    ll.I.rMl.NATI.N*:.    of    MriMiklyn.    has    ad- 
vanced  to  |t>4  on  ih»  oiiiciiine  of  the  siiH-kholders'  meeting  on  Thurs- 
day, when  It  V 
tlon  of  till'  boiii 

st»>ckho|ders  nl  par.  Thin  makes  th-  total  capital  st<K-k  $;».i»i>o,ihmi. 
The  proieeds  of  the  new  stiM-k  Issue  Are  to  be  us4'd  to  carry  out 
the  contract  recently  made  In  the  city  of  Brooklyn  for  street  llghl- 

■        '       ■     '  ■     rapldy   In 

::ll)tlMl     IH'i' 

K<  ■  ... 

itpul     !'['.  ■        •  ' 

30  days  the  n.mpany  will  begin  to  set  up  ornamental  poles  similar 

to  " Klfth  avenue,  this  city,  as  Illustrated  In  a  re<'ent  Issue 

of  ••trical   World,   and  the   placing  of  nil   the  wires  tinder- 

Ulll       I-  -         -        -       ,,pj„g      J„,I,   « 

,e    J    the  The    ,  .   , 

panv  has  pln<ed  the  orders  f>  ■  machh 

to   l.^kr    care    of   this   new   sii  _         K.      In 

tensions  and  Improvements  the  Increase  of  capital  stock  is  per- 
fect-       "-^^It. 

1  i>N    Kl.FX~rHU"    IM.T'MINATINO.    of    New    York, 

stocks  rtnd   lv»nds  ct^ntlnue  In   g.xxl   favor  as  a  result   of  ti 
showlii"    <■■  '    March,   when  nearly   \  <^f  1   P<*''  cent,  was  eat;     . 
the  St"  r  allowing  for  the  month's  proportion  of  the  annual 

flx.  ' 

.>N  rT.rr-rnfr  tumiminatino  cxjmpany.  of 

rtoston.  h:  of  IH  per  c«nt..  payable  May  1, 

to  stookhol.;    .  ..... 

KUIK  TP.I.1  )■-  slock  enntlnues  strona  In   RiMiton  nn  buy- 

ing  that   Is   ki 
are  reportd   .» 

tlon  Is  olTlolrtlly  stated  to  »e  b«tter  than  ever  before  In  the  experi- 
ence of  the  company. 


:  UNIoN  TELEGRAPH  stock  has  advanced  slightly. 
Th,  ingly   liitle  inieresl  in   the  stock  just   now.      No  in- 

side support  Is  manifested,  the  Gould  boys  being  apparently  more 
absorbed  in  making  and  breaking  engagements  and  buying  cup 
defenders. 

ELECTRICAL    STOCKS. 


Pur. 

York 60 

VVorlu iO 

•        •-"   Co 

t 100 

■■     -    . .  .    '  o.,  prel 15 

com "...  15 

E4liMn   Electtlc  lU..   New   TorJi 100 

lau — 

Editon   Elecirlc   lU.,   Brooklyn 100 

Boston l"0 

"           ••           ••        Chkaco 100 

Philadelphia 100 

EdiMU  El^trlc  Light  of  Euroije — 

"         liOlldk — 

III-     Miilliig _ 

Kort    Wu                    iric — 

ijeiiersi   i                 '  ompany 100 

deb.  5'B   — 

liiierior  Conduit  and   Iiia.   Co 100 

Mount    MorrU    Ele>  ulc 

vs  enUngtiuuM  Consolidated 50 

pref 50 

WcKicrn  Union  Telegraph — 

AUH-rican    U-ll   Telc'lilioue — 

•Ex.  dividend. 


Kia.  Afiked. 

10  30 

■■/  3 

tfi  M> 

—  t>o 

i»  le 

1  •■>  1  7  ^3 

100  103 

lO?"*  107>a 

104  105 

If.  1-0 

130  135 

130  135 

-  3 
80  80 

10  u 

30-g  40 

3i  SO 

35  37  >a 

.11  u  524 

168'a  Itfit 


New  Incorporations. 

THE  ST.  LOUIS  ELECTRIC  Bli.\KE  COMPANY,  capital  slock 
J.'S.OOO,  has  been  incorporated  by  J.  L.  Black  and  others. 

THE  L.  GUTHMANN  COMPANY,  of  Chicago.  111.,  capital  slock 
$1,000,000,  has  been  formed  to  manufacture  telephones,  torpedoes, 
etc. 

THE  ELECTRIC  LIGHT  COMPANY  OF  TIPTON,  IOWA, 
capital  stock  Jlli.OiKt.  has  been  formed  to  opeiate  an  electric  lighi 
plant.  W.  H.  Treichler,  J.  H.  Coalts,  G.  A.  Garrett.  P.  R.  Pine 
and  J.  T.  .Mullitt,  all  of  Tipton,  are  interested. 

THE  HILLSBORO  INVESTMENT  AND  ELECTRIC  COM- 
PANY, Hillsboro.  Tex.,  capital  slock  $50.(KXi.  has  been  organized 
to  generate  electricity  for  various  purjxises,  manufacture  gas,  etc. 
A.  T.  Rose,  H.  T.  Ivy  and  E.  G.  S.  Shields  are  the  Incorporators. 

THE  NORTHERN  TELEPHONE  AND  TELEGRAPH  COM- 
PANY, Chicago,  111.,  capital  stock  $10,000,  has  been  formed  to 
construct  and  sell  telephone  and  telegraph  systems  and  electrical 
apparatus.  E  C"  Preble,  J.  R.  Keogh  and  T.  H.  Fitzgerald  :«rf  ihe 
Incorporators. 

THE   ELECTRIC   TELEGRAPH    COMPANY   OF    WESTCH  : 
T1:R.   N.  Y.,  capital  stock  $10,000,  has  been  formed  for  the  pui  1     - 
liiillialcd    In    Its   title.      E.    I.    I>eonard.    158    East   {iTth    street;   J.  J 
Maker,   Ml.  Vernon;  William  Waldt,  273  South   First  street.  Brook- 
lyn, N.  Y.,  are  the  promoters. 

WALES  (M:NTRE.    N.   Y.— The   HufTalo   Valley   Telephone  C>  ni 
pany    has    been    incorpirated    to    l>uild    and    maintain    a    telephuin 
line  in   this  vicinity.      H.   W.   Richardson,   of  East  Aurora;  Dr.  J 
1).   Wooster  and   Harry  S.  Gall,  of  Wales  Centre,  and  W.  R.  Hoy. 
and    William   Richardson,  of  Strykersville,  are  Interested. 

THE      WASHINGTON     GAS      AND      ELECTRIC     COMPANY. 
Washington  C.  H.,  Ohio,  capital  stock  $100.CKK),  has  been  formed  to 
manufacture  and   furnish   electricity   and   gas  for  light,   heat  and 
power.      J.    Penn.    G.    H.    Clapp.    M.    Sharp.   O.    S.    Hopkins,    A.    F 
Hopkins  and  E.  J.  Light  are  Interested. 

Till-:  IM'TTE  lighting;  COMPANY.  Butte.  Mont.,  capital 
Hlock  $1,000,00(1.  has  been  formed  to  manufacture  and  deal  In  elec- 
tric and  gas  lighting,  etc.  H.  M.  Byllesby,  H.  C.  Levis.  W.  P. 
.Johnson,  St.  Patil.  Minn.:  H.  W.  Turn.r.  Missoula;  J.  W.  Forbls. 
K    E    Corbett  and  .1.   R.    Wharton.   Butte,    Mont.,  are  Interested. 

THE  DALLAS  AND  OAK  CLIFF  ELPX'TRIC  RAILWAY  COM- 
l"VN"Y.    <if    Dallas.    Tex.,    has    be<»n    Incorporated    with    a    capital 
1*  of  $200,000.  to  omstruct  and  operate  street  railways  In  those 
i.iwns.  to  be  I'l  by  eb'ctric  and  other  |>ower.      D.  E.  Green. 

.1    N.  Simpson.  •  irter.  Dallas.  Tex.,  and  F.  H.  West,  St.  I>ouls. 

.Mo.,  are  Intereste-l 

HAZEL  PARK,  M  I.N.N. -The  Hazel  Park  Electric  Light  and 
I'ower  Company,  capital  stock  $2R.000,  has  been  formed  to  supply 
'  at    and    pow<r    by   electricity.      W.    J.    McWInney.    Jos"  1  b  . 

and  H    A.  .lansen  are  the  promoters.      Mr.  J.  Nosmo  Kii*; 
formerly   chief   ebn'trlcinn    for   the  Oshkosh    (Wis.)    Electric    Light 
Company,    has    been    engaged    as    electrician    and    general    super- 
intendent. 

T'  'N.    N     J.— The   Central   Jersey    Traction    Company    has 

Iwei  .   <rated  by  J,  H    Baldwin,  of  Orange;  John  H.  Tingeley, 

of  Rahway,  and  George  G.  Crosby,  of  New  York,  and  they  pro- 
pn<«e  to  connect  New  York  and  Philadelphia  by  a  trolley  line,  to 
t.iu'h  Kll7.al>eth.  New  Brunswick.  Newark  and  other  points.  Frank 
v.  >'  n.  Is  president,  and  J.  H.  Baldwin,  of  New- 

ark. 

TRENTt>N.  N.  J.— A  large  Pittsburgh  concern  has  Incorporated 
In  Trenton,  and  Is  represented  by  Frank  S.  Katzenbach,  Jr..  of 
Trenton.    N    J.      Among   those    Interested    are   Charles    C.    Burton 

'  ■  Tyouis  Edward  Holden.  of 

'    .  \v.  of  Chlcigo.  111.      They 

will  vely  In  the  manufacture  of  electric  appliances 

In    r.;. „..,    l_ 
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THE  INTERNATIONAL,  ELECTRICAL  SUPPLY  COMPANY, 
of  Detroit,  Mich.,  has  been  incorporated  with  a  capital  stock  of 
$500,000. 

THE  CHIHUAHUA  ELECTRICAL  AND  POWER  COMPANY 
has  been  incorporated  by  J.  B.  Hood  and  others.  The  capital 
stock    is    $100,000. 

THE  WISCONSIN  ELECTRIC  DYNAMO  COMPANY,  Milwau- 
kee, Wis.,  capital  stock  $50,000,  has  been  formed  to  manufacture 
dynamos,  erect  electric  plants,  etc.  The  promoters  are  G.  Podall, 
J.  M.  Brandmueller  and  J.  B.  Zann. 

THE  WATERLOO  LIGHT  AND  POWER  COMPANY,  Waterloo, 
N.  Y.,  capital  stock  $50,000,  has  been  created  to  supply  electricity 
for  various  purposes.  F.  Bacon,  P.  M.  Kendig  and  A.  G.  Mercer, 
of  that  place,  are  the  promoters. 

THE  LOCK  HAVEN  ELECTRIC  RAILWAY  COMPANY,  Lock 
Haven,  Pa.,  capital  stogk  $100,000,  has  been  formed  to  build  and 
operate  a  railway.  The  organizers  are  S.  Christ,  T.  H.  Harmon 
and  J.  H.  Fredericks,  Lock  Haven,  Pa. 

THE  PASADENA  AND  LOS  ANGELES  ELECTRIC  RAIL- 
WAY COMPANY,  Los  Angeles,  Cal.,  capital  stock  $500,000,  has 
been  formed  to  construct  and  operate  railways  by  electricity  or 
otherwise  from  the  one  place  to  the  other.  The  incorporators  are 
P.  M.  Green,  H.  W.  Magee,  E.  C.  Webster,  L.  P.  Hanson,  F.  E. 
Beach,  Pasadena;  William  Lacey,  E.  P.  Clark,  Los  Angeles. 


^^:r^i:ia:I  ^ovv^^pond^nc^n 


New  York  Notes. 


Officr  of  Thr  Electrical  World,         1 
253  Broadway,  Nt'V  York,  April  23   1894. ) 

QUEEN  &  CO.,  of  Philadelphia,  have  established  a  branch  at 
116  Fulton  street. 

THE  STORAGE  BATTERY  SUPPLY  COMPANY  has  removed 
its  offices  to  239  East  27th  street.  New  York. 

H:  B.  COHO  &  CO.,  203  Broadway,  New  York,  contractors  for 
the  Mather  Electric  Company's  apparatus,  sold  last  week  two  120- 
kw.  and  one  10-kw.  Mather  generators. 

THE  LAW  BATTERY  COMPANY,  85  John  street,  New  York, 
still  keep  apace  with  the  electrical  fraternity.  Favorably  known 
for  so  many  years,  their  product  has  constantly  kept  in  the  front 
rank.  I       1        1 

MESSRS.  DOUBLEDAY,  MITCHELL  &  CO.,  136  Liberty  street. 
New  York,  are  handling  the  Metropolitan  electric  fan  motor,  manu- 
factured by  the  New  Haven  Insulated  Wire  Company,  of  New 
Haven,    Conn. 

THE  ELECTRICAL  AND  MECHANICAL  ENGINEERING 
AND  TRADING  COMPANY  has  moved  its  office  from  the  Edison 
Building,  44  Broad  street.  New  York,  to  the  Monroe  Taylor  Build- 
ing, 39  Cortlandt  street. 

MR.  HARRY  W.  COLBY,  New  York  manager  for  the  Holtzer- 
Cabot  Electric  Company,  of  Boston,  Mass.,  has  moved  his  office 
from  143  to  114  Liberty  street.  Mr.  Colby  reports  quite  a  number 
of  sales  of  fans  manufactured  by  his  company. 

MR.  CHARLES  BLIZARD,  representing  the  Electric  Storage 
Battery  Company,  of  Philadelphia,  Pa.,  has  returned  from  an  ex- 
tended Western  trip  in  the  interest  of  his  company.  Mr.  Blizard 
reports  business  in  the  West  as  being  prosperous. 

MESSRS.  McLEOD,  WARD  &  CO.,  91  Liberty  street.  New  York, 
manufacturers  of  the  Kinsman  desk  and  portable  lamp,  have  ap- 
pointed agents  in  all  of  the  principal  cities  in  the  United  States, 
from  whom  large  orders  are  daily  being  received. 

J.  JONES  &  SON,  recently  removed  to  67  Cortlandt  street,  New 
York  City,  are  still  selling  the  stock  of  the  A,  B,  C  Company.  Messrs. 
Jones  &  Son  will  keep  in  stock  the  Columbia  lamps,  and  will  con- 
tinue to  supply  the  demands  for  their  well  known  anti-thunderbolt 
insulating  paper. 

MR.  D.  P.  FITZGERALD,  JR.,  formerly  with  the  E.  S.  Greeley 
&  Co.,  is  now  manager  of  the  Enterprise  Electric  Equipment  Com- 
pany, 298  Broadway,  New  York.  Mr.  Fitzgerald's  company,  while 
doing  a  general  line  of  electrical  construction  work,  also  deals 
extensively  in  telephones. 

MR.  DAVID  CHALMERS,  formerly  connected  with  the  A,  B,  C 
Company,  and  recently  manager  for  the  receiver  of  the  above 
named  company,  has  accepted  the  position  of  manager  of  the 
New  York  office  of  the  Holtzer-Cabot  Company,  of  Boston,  Mass. 
This  company  will  occupy  the  ground  floor  of  114  Liberty  street, 
and  will  carry  a  full  line  of  specialties  manufactured  by  it. 

THE  BROOKLYN  ALDERMANIC  COMMITTEE  ON  LAMPS 
AND  GAS  has  received  a  petition  for  a  franchise  from  the  Kings 
County  Electric  Light  and  Power  Company,  represented  by  Law- 
yer Mirabeau  L.  Towns,  T.  S.  Quinn  and  James  T.  Lewis,  with 
a  capital  of  $250,000.  The  matter  was  considered  in  executive 
session,  and  will  be  reported  upon  later. 

MR.  LOUIS  J.  AUERBACHER,  formerly  connected  with  the 
E.  S.  Greeley  &  Co.,  has  accepted  the  position  of  secretary  and 
general  manager  of  the  Automatic  Electrical  Specialty  Company. 
136   Liberty   street.    New  York.      While  the   company  will   act   as 


general  electrical  contractors,  and  also  deal  in  electrical  supplies, 
its  specialty  consists  of  the  Hoggson  automatic  electrical  time 
stamp. 

THE  JOSEPH  DIXON  CRUCIBLE  COMPANY  held  Its  annual 
meeting  of  stockholders  at  its  offices  in  Jersey  City  on  April  16. 
The  vote  of  the  shareholders  was  the  largest  ever  cast,  and  was  a 
decided  compliment  to  the  board  of  managers.  In  the  organi- 
zation of  the  board  Mr.  E.  F.  C.  Young  was  elected  president,  John 
A.  Walker  vice  president  and  treasurer,  and  George  E.  Long 
secretary.  1  he  Dixon  company  was  founded  by  Joseph  Dixon  as. 
early  as  1827,  and  was  organized  as  a  stock  company  in  1868. 


New  Erip-land  Notes. 


Bra.sxh  Office  op  the  Electrical  World,  I 

Room  91,  Hathawav  Ruitdine.  620  Atlantic  Ave.,     J 

BosTo.v,  Mass.,  April  19   1894.         } 

BOSTON  PAYS  $25,840.07  for  rental  and  tolls  for  707  telephones. 

THE  BOSTON  INCANDESCENT  LAMP  COMPANY  has  been 
notified  of  an  injunction  granted  against  it  by  the  United  States 
Circuit  Court,  Judge  Colt,  en  motion  of  the  Edison  Electric  Light 

Company. 

MR.  J.  J.  GATES,  of  the  Royal  Arc  Electric  Light  Company, 
favored  this  office  with  a  call  this  week.  He  was,  as  always,  in 
the  best  of  spirits  and  full  of  business.  Who  ever  saw  him  other- 
wise? He  is  the  prince  of  good  fellows,  and  none  can  boast  of 
greater    popularity. 

THE    AMERICAN    BELL    TELEPHONE    COMPANY    has    not 

yet  received  authority  to  increase  its  capital  from  $20,000,000  to 
$50,000,000.  The  bill  for  the  same  in  the  Massachusetts  House  of 
Representatives  has  been  tabled  to  await  a  coming  revision  of  the 
State    corporation    laws. 

MR.  T.  H.  BIBBER  has  accepted  the  New  England  agency  for 
Charles  E.  Chapin,  of  New  York,  with  headquarters  at  620  At- 
lantic avenue,  Boston.  Mr.  Bibber  has  a  large  circle  of  friends 
and  acquaintances  in  this  territory,  and  will  undoubtedly  do  a 
good  business.      We  wish  and  predict  for  him  success. 

EAST  WEYMOUTH,  MASS.— The  citizens  of  this  town  held  a 
meeting  to  discuss  an  extension  of  the  Quincy  and  Boston  Electric 
Railway  from  North  Weymouth.  The  railway  company  stated 
that  a  road  would  he  built  if  sufficient  financial  support  could  be 
obtained  from  the  citizens,  and  a  canvassing  committee  of  citi- 
zens was  appointed  to  obtain  subscriptions  for  the  stock. 

MR.  P.  M.  REYNOLDS,  treasurer  of  the  Brown  Electric  Com 
pany,  of  Boston,  is  a  great  grandson  of  Paul  Revere,  who  figured 
so  prominently  in  the  historic  battles  of  Lexington  and  Concord. 
Mass.  Mr.  Reynolds'  connection  with  this  honored  patriot  i? 
known  to  but  few  of  his  electrical  friends,  as  he  is  a  modest  man. 
but  he  undoubtedly  felt  considerable  pride  over  it  upon  the  oc- 
currence of  the  119  anniversary  of  these  battles  on  the  19th  inst.. 
and  which  was  observed  for  the  first  time  as  a  legal  holiday  in 
Massachusetts,  and  celebrated  in  a  most  magnificent  and  appro- 
priate   manner. 

MR.  WILLIAM  LEE  CHURCH,  of  Westinghouse.  Church,  Kerr 
&  Co.,  is  at  present  sojourning  in  the  Bahamas  for  the  purpose  of 
recruiting  his  health,  which  became  impaired  considerably  be- 
cause of  a  recent  attack  of  the  grip  and  close  application  during 
the  past  winter  to  the  conduct  of  his  business.  Mr.  Henry  J. 
Conant  will  look  after  the  interests  of  the  company  during  Mr. 
Church's    absence. 

THE  USE  OP  THE  TELEPHONE  in  connection  with  the  fire 
alarm  service,  as  an  adjunct  to  the  boxes,  which  was  introduced 
by  the  Boston  fire  commissioners  last  fall,  was  availed  of  last  week 
for  the  first  time,  ami  Chief  Webber  states  that  it  worked  admir* 
iibly,  and  placed  him  in  direct  communication  with  the  fire  alarm 
office  in  the  city  hall  dome.  HeretofoT-e  he  has  had  to  send  his 
orders  by  the  Morse  telegraph,  each  box  having  an  operating 
key.  This  is  a  combination  which  admits  of  any  one  opening  the 
alarm  box  and  pulling  the  hook,  I  ut  the  telephone  box  is  sepa-ated 
from  the  alarm  box. 

"THE  ELECTRIC  POTENTIAL."— The  efforts  to  form  an  elec- 
tric organization  in  Boston  proved  successful  at  the  dinner  held  at 
Young's  Hotel  last  Friday  evening,  the  20th  inst.  It  will  be  known 
as  "The  Electric  Potential,"  will  be  governed  by  the  most  simple 
of  by-laws,  and  the  expense  of  membership  will  be  but  $2  as  an 
entrance  fee  and  $1  per  annum  as  dues.  Mr.  C.  "W.  Holtzer,  who 
started  the  movement,  was  elected  president  of  the  organization. 
The  other  officers  electeil  are:  Vice  presidents.  Col  E.  H.  Hewins 
and  Frank  Ridlon;  seen  tary,  A.  C.  Shaw;  treasurer  I.  H.  Farn- 
ham.  Over  20  names  w  f>re  enrolled  as  members  at  the  dinner. 
Mr.  W.  J.  Denver  acted  as  chairman  of  the  meeting. 

THE  MATHER  ELECTRIC  COMPANY,  Manchester,  Conn., 
reports  the  following  sales  of  apparatus  outside  of  its  rail- 
way business  for  the  last  ten  days:  Massachusetts  Hos- 
pital for  the  Insane,  Northampton,  Mass..  one  350-light  and 
one  600-li,ght  dynam*  ;  Eastern  Yacht  Club,  Boston,  Mass.. 
one  250-light  dynamo  :  Wayne  county  house,  Wayne,  Mich., 
two  20-kw.  direct  connected  dynamos;  S.  N.  Blake,  Elmira, 
N.  Y.,  one  350-light  dynamo;  Sherman  &  Kopf.  Deroit,  Mich,  one 
250-light  dynamo:  George  Whitney  Woolen  Comnany,  South  RoyaJ- 
ston,  Mass..  one  100-light  dynamo:  Syracuse  "Herald,"  Syracuse. 
N.  Y.,  one  250-lisht  dynamo;  Union  Central  Life  Insurance  Build- 
ing, Buffalo,  N.  T.,  one  450-light  dynamo  and  one  250-ligbt  dynamo; 
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I-'ai-.iiL   .  .-(..I  .■,..-\ii,    N.   Y„   one    130-Ilsht    dynamo; 

Oane  Bro«.,  -.,  on^  5<i-UKht  dynamo;  Henry   Keln- 

hJi:  ■■-•,■•      ■•     ■    .- 

1>U  ■         ,  ■  ■     •  -        '  .•■•' 

Fu  .    one   aO-h.    p.    eiow   tspet-d 

moi  ,;  ,  — , „.,- ,  .-  ..    ,     ^nd  one  1-h.  p.  mijV'rs    six- 

leen  other  nvAorn  from  1  to  U  h.  p.  In  variotui  places. 


electric  jaiiAay  connecting  the   Bois  de   Boulogne  with   the  Bois 
de    Vlncennes. 


Pittsburjr  Notes. 


PintkVKo,  Apii)  ai,  1894. 
THK  BBCOND  AVKNL'K  TUACTIUN  COMPANY  is  now  recon- 
nii  •  ntire  line  from  PiitiiburKh  to  Glenwood,  a  distance 

of 

THK  I'lTTHHI.itOII.  ALLKciHKNY  AND  MANCHESTKK 
TUAiTiMN  CUMI'ANY  c<int«mplate8  putting  on  the  lines  of  its 
system  n  IsrK*'  numlH-r  of  op«'n  rars  for  the  summer  tralTlc. 

THK  u  rnu:  r-oMTANY,  of  • 

burK>  I'M  .  >*  plant,  which  will  n«- 

t'XiHfniU'M     1  The    company    also   intends    to    in- 

tr«MlUfe  tin  .    ......  the  electric  current  by  meter. 

A  CIIAHTKIl  WHS  irranted  to  a  number  of  well  Itnown  capitalists 
of   •  ■  ■•    f'<r   V  I  the  first  l<>nK  distance  el.-c- 

trl'  iv    In    V'  1  iiila.      The    tcmpany    Is    c-all«-«l 

the  Alli-Khetiy  and  liuiler  liailway  Company,  and  it  is  pr>>p<>s«'d  to 
eonstro'  '  •  'illway  M  mil<^  l<>nK-  The  capitalization  is  1300,000. 
and   II  irs  are  F.  (1  winner,   Jr..   K.     W.    Owinner.    W.     B. 

HhtKles,  <  iiari'S  K.  Hill  ari<l  W.  I    .MiiHtln. 


Western  Notes. 
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MII..\VAUKKl!:,  WIH.     Huperintendent  Kleinsieitter.  of  the  Police 

states  that  the  underground  system  will 

THK  KLFXTRIC  APPMANCK  COMPANY,  of  ChlcaKo.  has  de- 
eldi-d  to  aRaIn  supply  thi-  old  n-lliible  Packard  lamp,  and  to  carry 
a  mori-  ••xtfnslve  ni.Mk  than  has  ••ver  In-t-n  carrb-d  before  In  Chi- 
cago, will  be  well  nssnrted  and  complete,  runninK  in 
"Itl'S  fi                           '  c.   p. 

THK  MKTUnpoLITAN  KI^KCTKIC  COMI'ANY.  186  Fifth  av.- 
inn',  rf|M>ris  that  N.  I.  H.  win-  Is  iM-lnjc  put  lnt<>  th<*  Leland  H<>tfl, 
lb"  f»irn"U"  ««|t|  h<>»<t»lrv  i«t   ih<'  impikt  <>f  AdaniH  strt-et  and   Mlchl- 

t  lb<-  St...  U  KxchiuiK**  Htilldinu  "f  th.- 
i'l  'Xntrb"  Hwlich<'s  thr<>uKhi>ut.  Thi- 
OM  llulldlMK   has  these  switehfs  als<i,  and  they  are  found 

III  I..    ■ii.ii<'|>   riullxfiK'torv. 

THK  •IKNKMAI.  KhK<*TI{IC  i'MMPANY  has  removed  its  offices 
fr<tni  II  11  lifii'-riil  h<'inl<miirters.  at   173  Atlanis  street.  In 

tin-  .M'  ; 1    illdlnK.  <'n  moiint  of  m<>re  ri»(»m  l>e|nK  re(4ulred 

for  the  larite  st<N-k  of  k'hmIm  that  this  company  carries,  and  the 
lM«tt«'r  fnrllltles  nei-di'd  for  makbiK  shipm«'nts.  The  new  stnn*- 
hiiiiMi'  Is  liK-ated  oil   the  line  of  th<"   WIscohhIm  <'entral,  ('hleaK<>  & 

Mr   Ohio  riillwiiys.   and   is  spb-inlldh 

h;  ih«'  eoinpiiny  Is  thi-ri-fori-  In  Hlmp«- 
to  mnki*  even  protnpii-r  shipitx-ntH  ihan  htTctofon-.  The  removal 
of  Iho  "t...  i-  I.,  this  ni'W  storehousi-  left  the  Adams  street  bulldInK 
imrllnli  nt,    and   other   iiuarteni   for    officp     purfHtses     were 

HoiiKhl.  .'u  iiinK<-in<-hls  Uniilly  Ih-Idk  madf  for  a  portion  of  thv  t<-ntli 
rtiMir    of    ihf    Moiiiidn>M'k    liulblliiK.      Th»'    r<Mims    <h'(  upb-d.    1(»4J    to 
tiik«>  up  the  wbob-  of  the  south  ••nd.  iind  ar<>  fltit-il 
so  thai    lb»y   now  have  one  of  thi-  tln<>si   yult<'<<  in 
the  buildlnit.  whieh  means  one  of  the  Hnest  in  Chicairo 
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iFriiiii      Milt      I  i\\  n      I '.  ii  I  idf  „  .ii.li.iii    I 

I,  A|>fil   It,   iSu4 
.\.N   A1,TKI{NATI,\«;  ClUUKNT  TU  v  The  w.-ll  known 

Cminot    works    will    show    nv    .-bi  trii-    i>  on    th"    ;«li- riuiit- 

••urrfMt   i»\st«'in  nt   th«<  f.'  ,«  oxhibiiion  at    Lyon^ 

•   '  '  <'THH*  IIAH.WAY  i   S  I  I   11 *      N-TM»N        A  till  1 

I'srilnnirni.  for  runnins  ni<  fr«im   the  Cti\ 

irxt.    bns    the   honor   of    Im^Idk    tb<>    best    opiMtsed    bill    in 

THK  CITY   !.inHTtN«1.-Thp  Ras  Ismps  In  the  main  strwts  of 
the    city    h»ve    now    nil    l>*-rn    r<  '  '       ~' 

nounces    that    II    hns    now    Inld    {: 

<nd  experts  to  have  mains 

KLF.CTHir     RAH.WAY     IN     SWITZERLAND -Th*     Bernese 

Oberlnnd  Hall ^  -       " -    -q.  Jt  Iji  e-        • 

ptittitlon  of  ol.  .111        A"^ 

"^f  trains  sinniltnneously 

on  i 

PRomfiKP    KI.FCTRir   TIPVLAR    RAILWAY    IN    PARIS - 

The    French    <love'-nnient.    at    the    sugR>      '  r    the    'V' 

Public  Works,  has  placed  a  bill  before  .imber 

emp<->werln|r   the   Pnrls    Muntrlpsl    rouncll    to  oonstnict    a   tubular 
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Telegraph   and  Telephone. 

COKDELE,  GA.— P'.  J.  Moore  is  about  to  establish  a  telephone 
exchange. 

LEXINGTON,  KY.— Percival  Moore  and  others  are  to  start  a 
telephone    exchange. 

MT.  STERLING,  KY^.— A  telephone  exchange  is  to  be  estab- 
lished by  Adam  Baum. 

<JRANGEBL'KG,  S.  C— L.  H.  Wannamaker  and  others  are  to 
establish  a  telephone  exchange. 

TEMPLE.  TEX,— The  Taylor  Telephone  Exchange  has  been 
fornie<l  by  J.  D.  Selders  and  others. 

AUGUSTA,  GA.— D.  J.  Murphy  will  be  the  manager  of  the  new 
tflephone  company  now  forming." 

SALEM,  VA. -A.  F.  Wolfenden  has  Ijeen  granted  an  exclu- 
sive franchise  for  a  telephone  exchange,  and  will  begin  work  at 
once. 

RENVILLE,  MINN.  The  Renville  Telephone  Company  will  ex- 
tend its  lines  this  spring.  McGregor  Brothers  &  Co.  will  also  build 
a  line  from  Hector. 

STAUNTON,  VA.— The  Monterey  and  Staunton  Telephone  Com- 
pany has  been  organized  by  J.  C.  Matheny  and  others  to  con- 
struct a  telephone  line. 

THK  TAMPA  AND  MANATEE  TELEPHONE  AND  TELE- 
GRAPH C<-)MPAN\'.  Tampa.  Fla.,  has  been  organized  with  F.  A. 
Saloinson  as  president,  J.  H.  Knight,  vice  president,  and  S.  A. 
Padpeti  as  secretary  and  treasurer. 


Electric  Light  and  Power. 


PALATKA,  FLA.,  is  considering  the  question  of  electric  lighting. 

RIPON,  WIS.— The  Council  is  investigating  the  matter  of 
nuiniclpal    lighting. 

WAVERLY,  OHIO.— An  electric  light  plant,  costing  J15.000.  will 
be  constructed. 

MT.  STERLING,  KY'— An  electric  light  plant  is  to  be  erected 
l.y   the   local    government. 

DELANO,  MINN.— Citizen.'*  have  \..ie.l  to  Is.sue  $10,000  In  bonds 
for  waterworks  and  electric  lights. 

LEXINGTON,  KY.— The  Queen  and  Crescent  Railroad  Com- 
pany will  put  an  electric  plant  In  Its  yards. 

HENDERSON,  MINN.— Taxpayers  of  Henderson  have  voted  to 
Issue  bonds  to  purchase  an  electric  llnht  plant. 

KATONToN,  GA.  The  Eutonlon  Electric  Light  Compan.v  Is 
being  organized  to  establish  an  electric  light  plant. 

S.X.VDKKSVILLK.  GA.,  wl.shes  estimates  for  an  electric  light 
plant,  which  may  be  aildre.Ksed  to  tb«    mayor  of  that  city. 

PAW  PAW,  MICH— A  Mr.  Farley  is  getting  plans  for  an 
ele<Mrl<"  ll>:bt   pl.-tnt  for  Paw  Paw. 

D1:TK«»1T.  MICH.  -The  llKhtiiiK  commlsaloners  .•stlinntr  tb^t 
$I74,<HKI  win  be  needed  during  the  coming  year. 

FHKKLAND.  PA.  The  Freebind  LiKht  and  Power  Company 
will  at   once  erect  a  plant   lu-ar  the  waterworks. 

COLLI KRVILLK,  TENN.— E.  K.  Leake  desires  estimates  for  a 
dynamo  of  2rt*t  to  .tint  Incandescent  lights  capacity,  with  nil  neces- 
sary  fixtures. 

MOUNT  STKHl.ING,  KY.  -HIds  will  be  received  by  the  Council 
for  the  constru-  ii"<  ••'  m  ••lectrlc  light  plant.  Adam  Bnuin  Is 
mayor. 

London,  o,\t.  'renders  will  be  nn-elved  to  May  15  for  elec- 
tric liKbllnK  for  the  streets  of  I/<indon.  A.  Ormsbv  Grn\<1on  Is 
city    engineer. 

KASTt)N,  PA.  The  secretary  and  superintendent  of  the  wate< 
and  IlKht  department  hav<'  been  Instructed  to  caJl  for  bids  for 
another    dynamo, 

FUiRILLA,  GA.-Capt.  W.  F.  Smith  Is  contemplating  Installing 
«n  eb»rtrlc  IlKbtinff  plant,  operated  by  water  power,  to  light  Flor- 
llla    and    Inilian   Sprlntrs. 

TENVILLK,  GA..  Is  desirous  of  having  estimates  on  the  erec- 
tion of  an  electric  light  plant.  Communications  should  be  ad- 
dressed  to   th»«  mayor. 

LF  Roy.  N.  Y— The  vllla««  Board  of  Trustees  has  voted  to  lay 
"n  c  the  pt'tltlon  of  Charles  F.  Prentice  for  a  franchise  for 

Inca:    .         :.t  electric  lighting. 

WASHINGTON.   D.  C— The   War   I>epartment   has  not  yet  re- 

■  rs  In  the  matter  of  the  proposed 

**. 

THE  HOLLY  SPRIN«^,S  ELECTRIC  LIGHT  AND  ICE  MANU- 
FACTURING C«»MPANY.  Holly  .«iprlngs.  Miss..  Is  being  organized 
by  J.  O.   Leach   and  others. 

LANCASTER.  MASS— Mr  H  T.  Gibbs  can  be  addressed  con- 
'•eralng  the  electric  light  station  and  the  electric  r«llway  power 
station,  which  Is  to  b*  built  there. 
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WILLIAMSPORT,  PA.— Sealed  proposals  will  be  received  to 
noon,   April   30,    for   lighting   the   streets   of   Williamsport   for   five 

years  with  gas  or  electricity  or  otherwise.      William  I.   Dreisbach 
is  city  clerk. 

SAVANNAH,  GA.— The  Brush  Electric  Light  Company  has 
bought  land  adjoining  its  present  plant,  and  will  spend  $50,000  for  im- 
provements, to  include  new  engines  and  boilers. 

JAMESTOWN,  N.  Y.— It  has  been  decided  to  use  the  town 
plant  for  commercial  and  street  lighting,  the  Board  of  Public  Works 
having  been  instructed  to  prepare  plans  and  specifications. 

EVART,  MICH.,  has  voted  for  the  establishment  of  an  electric 
light  plant,  and  will  want  a  l^Vz  or  100-h.  p.  engine,  arc  and  in- 
candescent dynamo,  which  have  not  yet  been  contracted  for. 

WILMINGTON,  DEL.— The  electric  lighting  contract  with  ths 
Wilmington  City  Electric  Company  expires  Jan.  1,  1895,  and  there 
will  then  be  a  competitor  in  the  field — the  Wilmington  Light,  Heat 
and  Power  Company. 

LEXINGTON,  N.  C— The  Lexington  Electric  Light  and  Power 
Company  has  been  organized  with  J.  D.  Neal  as  president,  C.  M. 
Thompson,  vice  president,  and  J.  M.  Riley,  secretary,  and  a  com- 
plete plant  for  both  arc  and  incandescent  lighting  will  be  erected. 

ALTOONA,  PA.— The  Edison  Electric  Light  Company  has 
bought  the  property  in  the  Fifth  Ward,  located  between  the  Penn- 
sylvania Railroad,  the  branch  railroad.  Union  avenue  and  Fred. 
Ramey's  coal  yard,  and  will  erect  there  a  large  electric  lighting 
plant. 

COLUMBIA,  S.  C— The  Columbia  Cotton  Mill  is  to  be  operated  by 
some  17  65-h.  p.  induction  motors,  taking  their  power  from  two 
650-h.  p.  500-volt  three-phase  generators,  operated  by  water  power 
some  300  yards  distant  from  the  mill.  This  plant  is  now  being- 
installed  by  the  General  Electric  Company. 


The  Electric  Railway. 

OVID,  MICH. — Taxpayers  of  Ovid  have  voted  to  issue  bonds 
for  electric  lights. 

ANDOVER,  MASS.— The  South  Side  Street  Railway  has  been 
granted  location  on  certain  conditions. 

EAST  ORANGE,  N.  J.— The  matter  of  awarding  a  contract  for 
street  lighting  has  been  laid  over  to  April  30. 

CINCINNATI,  OHIO.— The  Mount  Adams  Street  Railway  line 
will  build  to  the  village  of  Oakley  this  summer. 

WATERLOO,  N.  T. — An  electric  road  is  to  be  constructed  by 
the  Seneca  and  Waterloo  Electric  Railway  Company. 

NEW  BRITAIN,  CONN.— Four  miles  of  new  electric  road  will 
be  built  by  the  Central  Electric  Light  and  Railroad  Company. 

MILWAUKEE,  WIS.— The  Milwaukee  Street  Railway  Company 
will  extend  the  Farrell  avenue  and  Flotson  place  line  to  the  Park. 

ANDOVER,  MASS.— The  Lowell,  Lawrence  and  Haverhill  Street 
Railway  has  applied  for  right  to  lay  tracks  and  operate  a  street 
railway. 

HOLYOKE,  MASS.— The  People's  Street  Railway  Company  is 
to  build  a  9%  mile  electric  railway.  Contracts  have  not  yet  been 
awarded. 

BRISTOL,  ME. — Negotations  are  under  way  for  the  construc- 
tion of  an  electric  road  from  Pemaquid  to  Damariscotta,  a  distance 
of  13  miles. 

FRIEDENSVILLE,  PA.— James  A.  Endy,  of  Friedensville,  is 
petitioning  the  Rapid  Transit  Company  to  extend  its  lines  to 
Salisbury  and  Saucon. 

GALESBURG,  ILL.— A  franchise  is  being  asked  by  the  Gales- 
burg  Motor  Company  for  right  to  control  and  maintain  an  electric 
railway.      W.  Secord  is  president. 

PLAINFIELD,  N.  J.— Messrs.  Runyon  &  Moffett  are  contemplat- 
ing the  extension  of  the  street  railway  to  Netherwood,  and  are 
getting  consents  of  property  owners. 

NORRISTOWN,  PA.— The  Norristown  and  Chestnut  Hill  Rail- 
way Company  has  been  granted  permission  to  build  a  line  to  be 
extended  to  Philadelphia  within  14  months. 

AUBURN,  ME. — The  special  committee  of  the  City  Council 
has  reported  in  favor  of  granting  a  franchise  to  the  Lewiston  and 
Auburn  Railway  Company  upon  certain  conditions. 

KANSAS  CITY,  MO.— The  Kansas  City  Cable  Railway  and  the 
Kansas  and  Independence  Rapid  Transit  Company  have  consoli- 
dated.     L.  C.  Kurthoff  and  Webster  Withers  are  interested. 

MONTGOMERY,  ALA. — The  street  railway  company  has  or- 
dered 15  motors  and  car  equipments  of  the  General  Electric  Com- 
pany, and  is  at  work  equipping  all  its  lines  for  electric  cars. 

LOWELL,  MASS.— The  House  of  Representatives  has  passed 
to  be  engrossed  the  bill  allowing  the  Lowell  and  Suburban  Street 
Railway  Company  to  extend  its  tracks  and  to  use  electricity. 

DUNKIRK,  N.  Y.— The  bill  authorizing  the  Dunkirk  and  Fre- 
donia  Street  Railway  Company  to  furnish  incandescent  light  and 
power  to  business  houses  and  residences  has  passed  the  Senate. 

WATERBURY,  VT.— The  Mt.  Mansfield  Electric  Railroad  is  to 
be  built,  but  it  is  not  yet  contracted  for,  and  equipments  will  be 
v/anted.  Mr.  M.  H.  Mcintosh  is  the  person  to  address  for  par- 
ticulars. 

MIDDLETOWN,    CONN.— Mayor    Vinal    has    vetoed    the    ordi- 


nance granting  to  the  Middletown  Horse  Railway  Company  the 
right  to  equip  with  electricity.  It  will  come  up  again  in  modi- 
fied form. 

WEST  SENECA,  N.  Y.— The  petition  of  the  Crosstown  Rail- 
way Company,  of  Buffalo,  for  right  to  build  and  operate  a  street 
railway  in  West  Seneca  will  be  heard  at  the  town  meeting,  May  1, 
at  2  P.  M. 

OPELIKA,  ALA.,  is  to  have  an  electric  railway  seven  miles 
long,  extending  to  Auburn.  Two  motor  cars  and  a  generator  will 
be  used,  and  power  will  be  furnished  by  the  Opelika  Electric  Light 
and  Power  Company. 

PHILADELPHIA,  PA.— It  is  stated  on  good  authority  that  the 
Penn  Traction  Company,  of  which  ex-Senator  John  J.  Patterson, 
of  Lancaster,  is  the  prime  mover,  will  go  ahead  with  its  proposed 
trolley  line  from  Harrisburg  to  Philadelphia. 

LOCK  HAVEN,  PA.— The  Lock  Haven  Railway,  capital  stock 
$100,000,  has  been  chartered,  and  arrangements  will  be  made  to 
build  the  line  at  once.  J.  H.  Fredericks,  T.  H.  Harmon  and  L. 
M.  Patterson  are  the  committee  to  make  contracts. 

BRADFORD,  PA.— The  Council  has  received  a  petition  for  right 
to  build  and  operate  an  electric  street  railway  from  L.  Emery,  Jr., 
C.  P.  Collins,  L.  E.  Hamsher,  W.  R.  Weaver  and  C.  C.  Melvin.  and 
the  petition  was  referred  to  the  joint  street  committee. 

CLEVELAND,  OHIO.— It  is  proposed  to  build  an  electric  road 
at  a  cost  of  $300,000,  to  be  called  the  Cleveland  and  Akron  Electric 
Railway.  Hon.  Martin  Dodge,  of  Cleveland;  Charles  D.  Everett, 
of  Cleveland,  and  F.  N.  Wilcox,  of  Akron,  are  the  promoters. 

HARRISBURG,  PA.— The  Carbon  Linestone  Railroad  Company, 
capital  stock  $20,000,  has  been  chartered  to  build  a  two-mile  road 
in  Lawrence  County.  The  directors  are  James  H.  Reed,  of  Pitts- 
burgh; James  H.  Bailey,  of  Allegheny,  and  John  G.  Robinson  and 
Rawdon  Evans,  of  Pittsburg.h. 

ST.  PAUL,  MINN.— In  the  matter  of  placing  an  electric  light 
plant  in  the  court  house,  five  plans  were  submitted,  but  it  was 
decided  to  reject  all  bids  and  call  for  new  plans  and  specifications, 
and  contracts  will  then  be  let. 

EAST  WEYMOUTH,  MASS.— President  John  R.  Graham,  of  the 
Quincy  and  Boston  Railway,  is  anxious  to  extend  the  road  to 
East  Weymouth,  and  offers  to  do  so  if  residents  will  take  $20,000 
in  stock,  being  one-half  the  estimated  cost. 

WAKEFIELD,  MASS.— There  was  so  much  opposition  to  the 
petition  of  the  Wakefield  and  Stoneham  Street  Railway  Company 
for  a  franchise  for  a  road  on  the  Lake  Drive  that  it  is  likely 
the  matter  will  be  submitted  to  a  town  vote. 

SOUTH  MOUNT  VERNON,  N.  Y.— The  Board  of  Trustees  of 
South  Mount  Vernon  has  granted  a  franchise  to  the  Union  Rail- 
road Company,  of  New  York,  to  lay  tracks  on  Third  street,  which 
will  make  18  miles  of  road  from  West  Farms. 

NEW  HAVEN,  CONN.— A  special  to  the  New  York  "Evening 
Post"  states  that  a  syndicate  has  bought  King's  Island,  and  will 
dam  the  Connecticut  River  some  12  miles  above  Hartford,  to  supply 
towns  and  cities  in  the  lower  Connecticut  valley. 

ALBION,  N.  Y.— The  Rochester  "Times"  is  authority  for  the 
statement  that  right  of  way  has  been  secured  for  the  proposed 
one-rail  electric  line  from  Waterport  to  Lakeside,  and  that  the 
company  will  erect  a  power  house  at  Waterport  on  land  already 
purchased. 

FREEPORT,  ILL.— R.  S.  Brown,  of  Easton,  Pa.,  has  bought  the 
street  railway  on  behalf  of  a  syndicate  composed  of  himself.  Con- 
gressman Haines,  of  New  York,  and  Congressmen  Mutchler 
Shibley,  of  Pennsylvania,  and  they  will  convert  the  road  into  an 
electric  line. 

ENFIELD,  CONN.— A  special  to  the  New  York  "Recorder" 
states  that  Terry's  Island,  opposite  Enfield,  Conn.,  has  been  sold 
to  a  syndicate,  which  will  build  a  dam  there  to  develop  power  for 
supplying  towns  with  eleetricit.  C.  Douglas,  of  Windsor  Locks, 
Conn.,  will  give  details. 

ORANGE,  N.  J.— Thomas  Nevins  &  Sons,  of  Orange,  N.  J.,  have 
signed  a  contract  for  the  purchase  of  the  entire  street  railway  sys- 
tem, 80  miles,  of  which  30  miles  are  trolley  in  the  city  of  Detroit, 
Mich.,  and  they  will  organize  a  $10,000,001  company  to  develop  the 
system  and  equip  entirely  with  trolleys. 

MANCHESTER,  N.  H.— It  looks  as  if  the  proposed  electric 
road  for  Manchester  would  soon  become  an  actuality.  General 
Williams,  of  Manchester,  and  Engineer  William  McQuestion,  of 
New  York,  have  been  going  over  the  proposed  route,  but  they 
decline  at  present  to  give  detailed  information. 

ATLANTA,  GA.— The  Atlanta  Traction  Company  has  been  re- 
organized with  Dayton  Hall,  president;  W.  C.  Hall,  vice  president, 
and  W.  L.  Sedden,  secretary.  The  reorganized  company  will 
build  additional  lines,  and  has  closed  contracts  with  the  General 
Electric  Company  for  10  motors  and  car  equipments. 

NEW  ORLEANS,  LA.— The  Traction  Company  is  pushing  for- 
ward the  work  of  equipping  its  lines  with  all  possible  speed.  Suffi- 
cient money  has  been  secured  to  pay  oif  all  indebtedness.  James 
H.  Maury,  of  New  York,  is  president,  and  H.  M.  Littell,  general 
manager.  Within  90  days  it  is  anticipated  that  four  of  the  lines 
will  be  in  operation. 

NASHVILLE,  TENN.— The  electric  railway  has  been  placed  in 
a  receiver's  hands.  To  satisfy  an  indebtedness  of  $9,000  the  road 
will  have  to  be  sold.  The  United  Electric  Railway  was  sold  at 
auction  April  18  to  Nathaniel  Baxter,  Jr.,  representing  the  bond- 
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holder*,    for   $lZ>i,UM.      The    road    I*    4«    r 
chaJH-TM  a*»unie  Ihc-   Ixjrtded  ludeblediieB." 


and    the    pur- 

■j. 


Fcrsoiial  Noleb. 


MR     D    A 


ANDRKW8.  JR.,   the   vlc«  prealdenl   and   treaaurer 

of  Ihe  Petllngell-AndrewB  Company. 

s.iF  t  orn  Jn  Boulon  and  ba»  always 

11    In    Ibai    city.      After    com- 

hlB     hiu<lie«     he     connect.-*! 

f    with    th-.w»-!l    known    Im- 

■.:.n    and  «>rm      of 

.-,;., .;.jard.    l>o\    ^    ■    '••   ^^f    W"»- 

lon,  where  he  received  the  very  b.»»t 
H     training.        The     buBlneHH 
i.-H    Inclined    by    thiB   llrm    he 
s  iHrefully   observed   and 
11  and     they     have    contri- 

buted largely  towards  the  8ucc^'^'.^ 
he  haji  achieved  for  hlmeelf  In  th.- 
electrlcal  bunineBS.  His  father. 
wli  !ne  he  bears,  who  laid 

th.  I    f'>r  thf  prt'Sfnl  sur- 

excellent  li 

line  of   the   most   thorough    of    bu»- 

ln< •:,    so    that  It    may   be   said 

(hni    Mr     Amlri-WM  InherlU  his    I  ability.      As  Is  generally 

|j^,  .1    the    firm    nf 

p    J      I  !i  .Mr.  Andrews 

connected  hIniiM-ir  with   it.       He  comnn-nced  at  the  "bottom   round 
of   the   ladder,"    thoroughly    Informing   himself  of   every    detail    of 
the  business,  and  rapidly  earned  promotion,  being  admitted  finally 
...r  in  II.      '  In  Juin-,   1K9<),  the  business  was  incor- 

Ih..    r  i-Atnlri'Ws    ("ompany.    and    Mr.    Andrews 

sltlon  (if  vl<-e  president  Jind   pur- 

.   of  his  father,  about   a  year  ago. 

1   to  his  presr-nt   |Misiilon.  and   has  shown   himself  to 

i  ■•(  excell<-ni    tlnanolal  ability  and  business  judgment. 

i!.  I'HK'K  was  •»<  rn  In  Salem,  Mass..  where  he  still  lives. 

Ill       hi-      en 

In    whieh 
Unowl- 

^, i!       ..ft    llllH 

business  to  accept  a  position  with 
the  then  F  E.  Tettlngfll  &  Co. 
hImiuI     Ihi*    snme    Mine    as    Mr.    An- 


J 


was  ei 

ohiixii. 

he 

he 

Aflei 

lerefl 

he 

"ilk- 

do  anything  thAt  would  familinri/.e 
hlms4>lf  with  the  buHlness.  Itnally  se- 
curing an  imt>"riiint  <  li-rkship  In  th<- 
nrn 

nir. 


p» 


Mnnh   I.   IHlMt 
Hon  of  the  bll-' 
gell- Andrew* 


th«»  rtenth   of    .Mr 


to    lh«'    txi- 
tnan,     aiol 
(o  lhi>  firm  III 
.Mr.     Andrews 
I'lMin  the  lnror(Hiru 
- ■•  ftii.)  the  I'oiiln 
Mv.    Mr.    I'rIo 
Ih. 
.fi.i 
Ali'i  ~r..    he    wiih   eletled    to   hIs   present   pi- 

•lllon.   for  which  he  i'  .'<  unusual  abilities. 

Mil     FRANK    X    t'lfoTT,    mnnager  of  the  railway   department 

was  born  In  I>etn>H.  Mich.,  attende<t 
HchiMil    th«>re.    and    went    to 


'»'. 


|i|  l\  lite 

S.in  I 
I'iinnii 
I  he    imniM'oniinental 

L.,  .,.!.,,, I.  .1     ..I     II...     !«,. 

I 
It".    I 

IHTI. 


I 


In     1V67.      VI: 

roinpletlon      <• 

rallrond.       lie 

m.      I  '■•Hege    |» 
in  Me\ 

iill'l     <    ' 

trips    t 


and  In  1874  he  was  ni 

,.,l,,or    .-r    tht"    mint     ■■■ 
■-      •  M   Franrlsco. 


Ill* 

b\ 


r 


July.      i'»>l.     J 
beiuB    inoistU 


.\.* 


Ki'l  II  I' 


les.    nt    Virginia 


Mr.  t^lroii  rr 
suits.  A   '■       '  --  - 

for     1 1 

for    V«rio\i<«    ii«ii\\it\  i,    etc 

bx^nted   In   <.'hlr«i:o  t.  ,  •,    thr    n 

|>arlinont  of  the  Klertrle  Merelv 

isi>l  he  started  n  tramway  and  i:in«ii>    j<:ij .  i    i      ■        ■ 

oalletl   the   "Uallway   World."  and   still   eonllnn. 

and  dl»-rolor  on  tv 

January  of  this  > 

and  general  manager  with  the  Pettingell-Andrews  Company 


•  nt     of     1.,        , 

•■-.  of  that  city. 


.1. 
It 


li. 
tary 


MR.   J.    E.    WILSON,    the   traveling  salesman    of   the   company. 
was   born    in  Salem,   Mass.,   received 
a    good  n    schocil    education, 

and  con.  '   his  business  career 

with  the  Telegraph  Dispatch  Com- 
pany of  Boston,  w^hich  was  finally 
merged  Into  the  New  England  Tele- 
phone and  Telegraph  Company.  He 
war!  with  this  company  for  eight 
years,  gradually  working  himself  up 
to  the  po.sition  of  Inspector  and  cen- 
tral office  electrician.  Leaving  this 
company,  he  connected  himself  with 
the  Financial  Telegram  Company,  of 
I'.o.'^ton.  now  known  as  the  United 
'."•-legram  C<jmpany.  He  helc*  the 
position  of  superintendent  of  this-- 
company  tor  about  three  years.  He 
then  went  to  Chicago  as  representa- 
tive of  J.  A.  Grant  &  Co.,  of  Boston, 
selling  the  well  known  Mcintosh  & 
S<'ym<jur  engines,   in    which    he   was 

vi-ry  successful.  Installing  several  plants,  among  which  was  one 
of  600  h.  p.  In  the  Wisconsin  Central  depot.  Returning  to  Boston 
in  1!S»1.  Mr.  Wilson  became  identified  with  the  Eastern  Electric 
Supply  Company,  of  that  city,  and  when  this  company  was  merged 
into  the  Pettingell-Andrews  Company  he  went  with  it,  and  has 
retained  his  connection  ever  since.  It  will  thus  be  seen  that  Mr. 
Wilson  is  an  "old  timer"  in  the  electrical  business. 


Miscellaneous  Notes. 


THE  CUHKESPONDE.VCE  SCHOOL  uF  TECHNOLOGY.  Cleve- 
land. <_>hlo.  Is  preparing  a  new  catalogue,  which  will  announce  a 
inatlnniatical  cour.'<e  commencing  with  algebra  and  going  through 
the  calculus,  and  also  comprising  advanced  studies  connected  with 
various    specialties. 

COST  OF  INCANDESCENT  LIGHTS.— The  Edison  Illuminating 
<*ompany,  of  Milwaukee,  has  adopted  the  following  schedule  of 
rates:  One  cent  per  hour  for  each  16-candle  power  lamp,  subject  to 
a  discount  of  25  per  cent,  on  monthly  bills  of  $25,  and  a  discount 
of  50  per  cent,  on  monthly  bills  of  over  $50.  .The  minimum  charge 
to  any  consumer  will  be  SI  per  month.  The  dl.scount  allowed 
heretofore  was  5  per  cent,  on  all  bills  up  to  $50.  and  10  per  cent, 
on  bills  of  more  than  that  amount. 

THE    ASSOCIATION    FOR    THE    PROMOTION    OF    PROFIT 
SHARING,  of  which  Carroll  D.   Wright.  United  States  labor  com- 
missioner, is  president.  General  F.  A.  Walker  one  of  the  vice  pres- 
idents, and  the  ubiquitous  R.   R.  Bowker  one  of  the  directors,  has 
is'^ii-d     a     circular     letter     to     employers     and     employes   Inviting 
111.  :r  attention  to  the  subject  of  profit  sharing.      Applications  are 
invited    for   full    Information    concerning   the   history   and   the   re- 
sults of  the  system,  as  It  is  now  In  operation   in   many  establish- 
ments,   small    and   large.    In    Europe  and    the   United    States.      The 
•  •crelary  is  Nicholas  P.  (illman.  25  Beacon  street.  Boston. 
THE    (iTTUMWA    ELECTRIC   RAILWAY,    of   Ottumwa.    Iowa, 
has  adopted  a  plan  originated  by   its  president  and   general  man- 
ager. Mr.  W.  R.  Daum.  by  which  frequent  patrons  of  the  road  can 
he   trivon   roHuoed   rntea  that   would   nnt   he  available   for  the  ooca- 
'  ny    issues    coupon    hooks    containing    100 

bf^ok    for  $4.50.   three  for  $12.9<\   five   for 
'•,  ten  for  $38.      In  addition    to    this    the    company  agrees  that 
.II-    cover  of  each  book.  If  presented  at  the  offlce,  will  he  accepted 
toward   the   purchase  of  another  hook  at   the   following  values:  25 
i.<l    within    90    days.    50    cents    If    presented    within 
Is   if   presente«l   in   .10  days   from   the  date  of   Issue, 
liy   this   means  those  people  who  ride   most    frequently  obtain  the 
i..-.v.st    rates.      The  company  has   limited    this  offer   until    May   15. 
as     an     additional      Inducement      further      agrees      that      If 
'  ho«iks  are       •  •  '    fore  that   date  the  time  will  be  .  '    1  30 

for   tho   :\  ,<•  on    the  covers  at    the   values  '•    on 

l>y    thai    date.      The  system   Is   said    to   be   working 
illy. 

THE   COMMERCIAL  CABLE  COMPANY'S  THIRD   CABLE.— 
The  st<  "         ■  ,,  ,,j^  April  1  with  .r  - 

"f   '^''    '  .tny's    new    cable,    t 

'  .nd.  from  which  she  will  lay  about   px^  miles 

I'^y  It,   and  then  pcoceed  to  Fox   Bay.  Canso. 

and  win  lay  about  400  miles  more  of  shore  cable  there:  then 

"1  return  to  I»ndon.  where  she  will  take  on  board  the  bal- 

tho  cable,  the  lavintr  of  which   will   probably  be  completed 

1.      The  >  .>f  pure  copper 

f    an«1    ."W    .  per   knot.      It 

■  core  of  any  cable  ever  yet  laid.      The  material  con- 

..f  1  w^.ooo  pounds  of  copper.  SOO.OOO  pounds  gutta- 

!s  steel  wire,  1.300.000  pounds  jute  yarn  and 

r.npound.      A  large  portion  of  the  cable  has  been 

hn    \     RophUnp's   Sons       The   guaranteed   speed   of 

■   Commercial  cables.     The 
heavy  types  will   be  laid 
in   the  vicinity   of  the  fishing  grounds  off  Nova   Scotia  and    New- 
foundland.     The    contractors    were    Messrs.    Siemens    &    Bros.,    of 
I/ondon,  England. 


N    8 


April  28,  1804. 


True     KL.t:CXJRIC>\I^     \V01^LL3. 


501 


POWER  AT  NIAGARA.— In  a  letter  to  a  daily  contemporary,  a 
Writer  states  that  there  is  now  in  course  of  development  about  the 
great  falls  of  Niagara,  the  enormous  amount  of  520,000  h.  p.  On 
the  American  side  the  old  canal  which  for  thirty  years  has  carried 
water  to  the  bluffs  below  the  cataract  is  being  enlarged  until  its 
capacity  this  spring  will  be  over  40,000  h.  p.,  and,  when  completed 
two  years  hence,  will  yield  100,000  h.  p.  Another,  and  a  distinct, 
company  has  completed  a  tunnel  under  the  city  which  has  a  ca- 
pacity to  convey  sufficient  water  to  generate  100,000  h.  p.  At 
present  one  mill  is  using  The  tunnel,  taking  3,000  h.  p.  by  gears 
direct  from  the  wheel  shafts,  and  will  eventually  put  in  wheels 
for  3,000  h.  p.  more.  By  June  1,  1894,  the  tunnel  company  will 
have  in  operation  three  dynamos,  which,  collectively,  will  generate 
15,000  electrical  horse  power.  When  the  proper  demand  arises, 
this  will  be  increased  to  the  capacity  of  the  tunnel.  The  same 
company  own  the  franchise  upon  the  Canadian  side  of  the  river,  and 
are  just  commencing  work  upon  a  tunnel  there,  which  will,  when 
fully  completed,  have  a  capacity  of  250,000  h.  p.  And  still  a  third 
company,  this  time  composed  of  Canadian  capitalists,  have  just 
received  permission  to  develop  70,000  h.  p.  near  the  Horse  Shoe 
rapids.  Remembering  that  the  United  States  census  gives  the  En- 
tire horse  power  of  the  great  city  of  New  York,  including  steam 
heating  plants,  elevators,  etc.,  at  236,000,  the  immensity  of  this 
Niagara  development  is  seen,  and  it  must  be  conceded  that  the 
day  is  far  distant  when  this  power  can  all  be  used  at  the  point 
where  it  is  manufactured.  Referring  to  the  subject  of  distribu- 
tion, the  writer  says  that  at  Niagai^a,  where  the  severity  of  the 
climate  makes  ice  and  sleet  the  foe  of  overhead  wires,  and  elec- 
trical disturbances  in  the  atmosphere  are  of  frequent  occurrrence, 
the  engineers  have  decided  that  reliability  can  only  be  obtained 
by  placing  the  wires  under  ground  in  a  subway  so  large  that  men 
can  pass  through  it  to  give  attention  to  the  cables.  Twenty-five 
hundred  feet  of  such  a  subway  has  been  built  as  an  experiment 
upon  the  lands  of  the  company  at  Niagara.  It  is  bVz  feet  high  by 
3  feet  10  inches  wide;  is  made  of  Portland  cement  and  gravel,  but 
it  cost  over  $20  a  running  foot  to  build.  This  cost  is  too  great 
for  long  distance  transmission,  and  the  company  now  purpose 
erecting  a  pole  line  from  the  falls  to  Buffalo,  on  which  experiments 
will  be  made.  As  to  the  transmission  of  power  to  Buffalo,  it  is 
stated  that  the  electric  lighting  company  in  that  place,  after  hav- 
ing caiefully  considered  the  question  of  Niagara  power,  has  an- 
nounced the  conclusion  that  electricity  could  be  generated  by  coal 
in  Buffalo  for  less  than  it  would  cost  to  bring  it  from  the  Falls, 
and  that  it  would  at  once  erect  a  new  power  house  in  Buffalo. 
The  street  railway  of  the  same  city,  after  much  consideration,  is 
building  two  new  power  houses  there,  entirely  ignoring  Niagara. 
The  conclusions  of  the  writer  are  that  the  claim  that  electricity 
can  be  supplied  from  Niagara  to  all  parts  of  the  State  of  New 
York  is  extremely  doubtful  from  a  commercial  standpoint,  though 
feasible  from  an  electrical  one,  and  intimates  that  it  can  only  be 
commercially  applied  at  Niagara  alone,  and  that  the  popular  be- 
lief in  long  distance  transmission  has  been  fostered  for  ulterior 
purposes  in  the  recent  Erie  Canal  scheme. 

©ratt^  and  ^ntlu^trial  Itote^ 

THE  GENERAL  ELECTRIC  COMPANY  has  sold  12  G.  E.  800 
motors,  with  six  double  controller  equipments,  to  the  Macon  (Ga.) 
and  Indian  Spring  Railway,  and  four  motor  equipments,  one  85- 
h.  p.  generator  and  2%  miles  of  track  material  to  D.  I.  Mclntyre, 
of  Thomasville,  Ga. 

J.  C.  GRANGER  &  CO.,  electrical  and  mechanical  engineers, 
67  Remsen  street,  Cohoes,  N.  Y.,  make  a  specialty  of  complete 
lighting  installations.  Mr.  Granger,  the  senior  member  of  the 
firm,  has  had  a  particularly  extended  experience  in  mill  lighting 
work,  and  is  well  known  throughout  the  northern  New  York  mill 
district. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  East  Berlin,  Conn., 
has  received  a  contract  from  Dr.  Drysdale,  of  Philadelphia,  for 
an  iron  roof  over  the  new  power  house  for  the  hospital  for  the  in- 
sane, at  Norristown,  Pa.,  to  be  covered  with  anti-condensation 
corrugated  iron  covering;  also  a  contract  for  two  cleaning  sheds 
from   the  McNeal  Pipe  and  Foundry  Company,   Burlington,   N.  J. 

MESSRS.  CHARLES  A.  SCHIEREN  &  CO.,  47  Ferry  street, 
New  York,  the  well  known  manufacturers  of  perforated  electric 
leather  belting,  have  received  quite  a  large  order  for  this  belting, 
consisting  of  two  32-inch  double,  four  10-inch  double  and  one  13- 
inch  double  belts  to  be  used  in  the  power  house  of  the  Richmond 
Light,  Heat  and  Power  Company,  Richmond,  Ind. 

THE  MANHATTAN  ELECTRICAL  SUPPLY  COMPANY,  32 
Cortlandt  street,  New  York,  of  which  Mr.  H.  L.  Johnson  is  presi- 
dent, is  actively  engaged  in  the  manufacture  of  telephones,  mag- 
neto bells  and  other  electrical  specialties,  at  its  factory  in  Jersey 
City.  Not  only  has  the  sale  of  telephones  increased  this  com- 
pany's business  to  a  very  great  degree,  but,  combined  with  the 
continued  success  of  the  Mesco  dry  battery,  has  taxed  its  factory 
capacity  to  its  fullest  extent. 

THE  WAGNER  ELECTRIC  MANUFACTURING  COMPANY, 
of  St.  Louis,  Mo.,  has  given  agencies  for  the  Wagner  trans- 
former to  the  following  firms:  Eastern  agent,  John  Mustard, 
Betz  Building,  Philadelphia,  Pa.;  Northwestern  and  Canadian 
agent.  Wells  Goodhue,  1564  Monadnock  Block,  Chicago,  111.;  South- 
western agents,  Western  Electrical  Supply  Company,  St.  Louis, 
Mo. 


ROSSITER.  MACGOVERN  &  CO.,  39  Cortlandt  street.  New 
York,  announce  their  removal  on  May  1  to  141  Liberty  street. 
Central  Building,  where  they  will  continue  their  business  as 
electrical  contractors  and  Eastern  agents  of  the  Jenney  Electric 
Motor  Company.  It  is  their  purpose  during  the  summer  months 
to  give  particular  attention  to  the  sale  of  electric  fan  motors  and 
installation  of  ventilating  apparatus. 

THE  BINGHAMTON  GKXF:RAL  ELECTRIC  COMPANY'S 
VOLUNTARY  DISSOLUTION.— Justice  C.  E.  Martin,  of  the  Su- 
preme Court  of  Broome  County,  N.  Y.,  on  the  first  day  of  March 
on  the  reading  and  filing  of  a  petition  of  a  majority  of  the  directors 
of  the  Binghamton  General  Electric  Company,  ordered  that  all 
persons  interested  in  said  corporation  show  cause  before  Henry  C. 
Olmsted,  appointed  a  referee  for  that  purpose,  on  the  12th  day  of 
June,  1894,  why  said  corporation  should  not  be  dissolved. 

THE  SOUTHERN  ELECTRICAL  MANUFACTURING  AND 
SUPPLY  COMPANY,  110  Baronne  street.  New  Orleans,  has  issued 
a  catalogue,  giving  a  list  of  plants  installed  by  it,  and  a  number 
of  very  complimentary  letters  from  its  patrons.  The  extent  of 
the  business  of  this  company  may  be  judged  from  a  list  of  its  in- 
stallations, which  comprises  plants  for  33  sugar  plantations,  27 
oil,  saw  and  cotton  mills  and  sugar  refineries,  3  central  sta- 
tions and  19  plants  in  steamers,  breweries,  ice  manufactories,  pub- 
lic buildings,  etc.  The  aggregate  of  lights  installed  is  18,236.  The 
repair  shop  of  this  company  is  the  largest  and  best  equipped  in  the 
South. 

THE  HARRISON  NATIONAL  TELEPHONE  COMPANY,  44 
Wall  street.  New  York,  is  becoming  widely  known  in  the  telephone 
field,  attention  being  attracted  by  the  large  number  of  eminent 
and  wealthy  men  in  its  board  of  directors,  and  also  by  the  merits 
of  its  apparatus.  The  Harrison  international  telephone  is  an 
electric  (not  a  magneto)  telephone,  and  the  patents  for  exchange 
system,  magnetic  bells,  lightning  arresters,  switchboards  (which 
are  both  automatic  and  manual),  generators  and  all  other  devices 
are  the  sole  property  of  this  company,  and  consequently  free  from 
royalty  or  tax  of  any  kind  which  go  to  make  the  cost  to  subscriber 
excessive.  The  transmission  of  vocal  sound  is  clear  and  distinct, 
whether  long  or  short  distance,  and  the  system  embraces  both 
automatic  and  manual  switchboards  of  the  most  efficient  kind. 
The  patents  are  claimed  to  be  all  valid,  and  tested  in  the  highest 
courts.  Prominent  patent  attorneys  have  stated  as  their  opinion 
that  these  patents  are  original  and  sound,  and  in  no  way  infringe 
on   any  existing  patents. 

THE  METROPOLITAN  ELECTRIC  COMPANY,  186  Fifth  ave- 
nue, Chicago,  has  just  issued  a  new  catalogue,  which  presents  a 
novelty  in  the  way  of  its  binding.  Contrary  to  the  usual  custom 
in  catalogues  of  its  size,  the  Metropolitan  catalogue  has  a  cover 
of  soft  paper,  with  strong  cloth  end  binding.  The  effect  of  this 
is  that  the  book  will  remain  open  in  almost  any  position,  which 
readers  will  understand  is.  a  great  advantage  where  a  catalogue 
is  certain  to  be  opened  and  referred  to  frequently.  The  first  35 
pages  of  the  catalogue  are  devoted  to  figures  and  data  of  "N  I.  R." 
wires  and  cables,  and  then  follow  chapters  on  switches,  binding 
posts,  connectors,  fuse  wire,  etc.  The  "Metropolitan  '  incandescent 
lamp  is  described  and  listed,  together  with  all  sizes  of  miniature 
incandescent  lamps.  The  next  55  pages  describe  supplies  of  dif- 
ferent kinds,  and  then  comes  a  chapter  on  "P.  &  B."  specialties, 
for  which  the  Metropolitan  company  is  general  Western  agent. 
Fletcher's  specialties  occupy  considerable  space,  as  also  the  well 
known  Garton  lightning  arrester  and  the  "Blair  lamp  adjuster.'" 
Fixtures,  shades,  lami'  sockets,  construction  tools,  for  both  tele- 
phone and  electric  light  work,  are  carefully  catalogued,  and  special 
attention  is  given  to  fan  motors,  for  both  alternating  and  con- 
stant current.  The  house  goods  department  of  this  'catalogue  is 
very  complete.  The  book  contains  452  pages,  is  neatly  printed 
on  good  paper,  and  with  its  Chinese  red  cover  presents  an  agree- 
able   appearance. 


^U0m^$0  lloticee. 


BATTERY  CUT-OUT  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street.  Syracuse,  N.  Y. 

POWERFUL  PRIMARY  BATTERY,  for  Motors,  Cautery  or 
Electric  Lamps  All  summer  Fan  Battery  and  outfit.  Boat 
Motors.  $.35.  Taylor's  Booklet  of  Recipes  and  Advice.  $2.00.  Cata- 
logue No.  u  is  ready.  Taylor  Battery  Compan>-,  51  Dey  street. 
New  York. 

OPEN  AND  CLOSED  CIRCUIT  CELLS.— The  Hayden  car- 
bon porous  cup  No.  1  ceil;  the  Hayden  carbon  porous  cup  No.  2 
cell;  a  Leclanche  clay  porous  cup  cell;  a  standard  Fuller 
cell;  a  No.  2  Fuller  cell;  a  single  cylinde.-  carbon  cell;  a  double 
cylinder  carbon  cell.  All  reliable  and  efficient,  and  at  prices  lower 
than  ever.  THE  HAYDEN-BOOKER  MF'G.  CO.,  2140  DeKalb  St.. 
St.  Louis,  Mo. 

THE  ALLGEMEINE  ELEKTRICIT-A  TS-GESELLSCHAFT, 
Berlin,  Germany,  announce  herewith  that,  owing  to  the  general 
appreciation  which  their  exhibition  has  met  at  the  World's  Fair, 
it  is  their  intention  to  appoint  selling  agents  in  New  York,  Chi- 
cago, Cincinnati,  Atlanta,  San  Francisco,  Boston,  Philadelphia. 
St.  Paul.  Washington,  Denver,  etc.,  for  the  sale  of  their  manu- 
facture. Trustworthy  electrical  firms  inclined  to  handle  their 
goods  are  requested  to  forward  offers  to  head  offices,  22  Schiflf- 
bauerdamm,  N.  W.  Berlin. 
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Illustrated    Record   of   Electrical    Patents. 


L'.  8.  PATKNTS  ISSUED  APRIL  10,   Ih'Ji. 
(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,  New  York.) 
lil7,83L      I  VEH  APPLIAN'CE;  B.  J.  / 

HI.       A;  AuK-    "1.    l(>*J:i.       A    Bpeed    .  i 

eieciric  machine,  conHi»ting  of  opposed  gear  rings,  ais- 
.-:  J  one  with   the  driving  shaft,   the  other  with  a  moving 
part  of  the  machine,  and  indicators  proper  actuated  one  from 
each  ring. 
i;i7,Kr.H.      KLF:0TRIC  motor-   K    T,  Oreenfleld.   New   York,   N.   Y. 
■I  Oct.    '  rnMii.itlon  with  an  annu- 

iip  of  I:  ns    and  non-magnetic  sec- 

tions of  HoienoldH,  hriiKhi  H.  r»r  centering  rollers  and  a  centering 
and  friction  roller.      (See  illustratlnn  ) 


NO.  617,886.— ELKCTRIC  RAILWAY. 


M7/ 


IHK'AI.  FOOT  BATH;  I.  A.  l8auc8,New  York,  N.  Y. 
'M  .  iil.j.i  Jim.  10,  is»4.      This  consists  of  a  vessel,  a  ring 

and  voltaic  couples  thereon,  a  hot  water  inlet  beneath  the  pipes. 
and  an  outside  hot  water  pipe. 

617.H66.  OOVKR.NOK  Kn|{  KLECTRIC  AND  OTHER  MOTORS; 
N.  H.  K-<  I  ('„|.      Application  filed  July  5,   1893. 

T^i>*   coi,  ,,,    having    Its    field    magnet    mounted 

to  lie  rotiitahU*  In  one  direction  by  the  torque  of  Its  armature 
on  Its  Held  magnet,  and  mtatable  In  the  other  direction  by  a 
spring  or  weight,  and  means  to  control  the  supply  of  electricity 
to   the   dynamo. 

6l7.h84.  RAIL  fl'SHrnN;  T.  C.  Paulsen,  Chicago,  111.  Appllca- 
•l*^*"   '  Tin-  eonil'Inatiiin  of  a  rail  connector  of 

"*^"  '  lid,  with  a  wire  having  one  end  Inserted 

Into  the  i.pi-nlng  of  each  cap,  the  caps  having  the  metal  par- 
tially eul  iiway  i>n  one  side. 

fil7.SH6.  ELECTKir  RAILWAY;  H.  S.  Pruyn,  Hoosick  Falls. 
N.  Y.  Appliiailnti  ilj.'d  N„v.  I.  IS'.in.  In  an  electric  railway 
system,  n  •«-filM|„il  e..iMhj<l.ir  having  rigid  lnnulnted  Joints  anil 
1'"Xll>l«'    I'  I    jolMlH.       (See   llliiMtratlon  > 

hll.'MO.  Eh!  i.ic  RAILWAY  SYSTEM;  C.  D.  TIsdale.  Boston. 
Mass.      Appllrjitlon  fileil  Jnn.  17.  1F951.      The  combination  with  a 


railway  rail,   of 
tact    pins,    nn    el 
eumlncti'^ 
517.94S        Ml 

TION  OF   KI.Et  TUl'. 


iial   etinduelhiK   rail    provided   with   con- 

.ppiirl    f..r   fh.>   ''otidni-ting    rail,    a    main 

the  Hit  me. 

:.    SPEED    REOITLA- 

Lot'UMOTIVES;  C.  E.  Emery.  Bro<.klyn. 


N.    Y.      Appllentlon    filed    Oct.    U.    IS5>2.      This   consists    In    ron- 


neotlng  a  generntor,  at   will 
■  v  'lop  dIfT         • 
oar,   thm 
n> 

MT,'.' •  SWITCH; 

pllentinn    filed    April    l.t.    1R9.V 
H   pivot   for  the  iMtme.  and  a 


with    motors    which    si>vnrnlly   de- 

«.f  the 
■    sam<' 

A     T    McCoy.   Boston,   Mass.       Ap- 
The   (-omblnatton   of  two  lovers, 
spring  to  maintain   t' 


upon  thp  other  on  the  plvnt.  one  of  the  levers  t 


with  1 
other 
R17.9H7. 
W.   I 
July  3.  1S?1. 


angles  to  the  same  to  me^i  thp 


OK  r< 

id    P.     1v 

This 


lf>    at 
the   Sii- 


YNAMOS  TO  CAR   AXLES: 

^  '      N.   Y.      Application  filed 

rings  clamjxMl  »ip<in  the 

Tid  nr- 

\vs  for 

of   the  nrma- 

ircle  bearings 

ve  up»in  the  nxle  and  boUs  for  oonneotlng 

ngs. 

ELECTRIC   CAR    LIOHTTNO    SYSTEM:    W.    Riddle   and 
P.    Kennedy.    Ri  .oklyn.    N.   Y.  • 

The  combination  of  a  car  axle 

bolted  upon  the  nxle.  n  ..  sio,,vo  and  ^<Mt^ 

for  connecting  the  snm.  .    ,e.   nnd  a  link  be- 

tween  the  dynamo  frame  and  the  truck  frame  for  su.<»i>endlnK 
the    dynamo. 

G1S.006.      ELECTRIC    LOCOMOTIVE:    W.    Lawrence.    New    York. 


nxle  of  a  ear  whi'el.  nn  ;m 
mature  rlnars  In  halves  at 
clatni 
ture. 
stirn 
the  h 
PI  7.998. 


.\.  V.  Application  filed  Jan.  21,  IS&3.  The  combination  with  a. 
CMmmuialor  having  contacts,  with  brushes,  a  rocking  shaft  /or 
moving  the  brushes  into  engagement  with  the  contacts  and 
with    brushes. 

518,015.  ICE-CUTTINC;  TROLLEY;  R.  W.  Thompson,  Cleveland, 
Ohio.  Application  filed  Nov.  4,  1S93.  In  a  combined  trolley 
and  wire  stripper,  the  combination  of  a  centrally  perforated 
hub  provided  with  a  grooved  disc  and  concentric  peripheral 
rings  completing  the  sides  of  the  groove. 

518,033.  ELECTRIC  MOTOR;  J.  C.  Henry,  New  York,  N.  Y.  Ap- 
plication filed  Aug.  19,  1890.  The  combination  in  a  brush  bolder 
of  a  divided  arm  supporting  the  brushes,  having  tapered  screw- 
above  and  handle  screwed  thereon. 

518,037.  ELECTRICAL  ANNUNCIATOR;  R.  L.  Hunter,  St. 
Paul,  Minn.  Application  tiled  Feb.  13,  1>>93.  This  com- 
prises a  disc  supplied  with  a  series  of  notations,  a  stationary 
face  plate  having  a  separate  opening  for  each  series,  and  a 
cut-olT  plate  arranged  to  cover  and  uncover  the  openings  so 
that  only  one  is  open  at  a  time. 

518,062.  SPEED  AND  POWER  REGULATOR  FOR  MOTORS; 
H.  B.  Gale,  San  Francisco,  Cal.  Application  filed  June  21.  1893. 
The  combination  of  a  motor,  an  auxiliary  generator  and  sec- 
ondary battery  for  regulating  the  power  thereof,  and  electric- 
ally operated  \-alves  controlling  the  supply  of  working  fluid  to 
the  motor. 

518.071.  TROLLEY  WIRE  INSULATOR;  L.  McCarthy,  Boston, 
Mass.  Application  filed  June  8,  1893.  This  comprises  an  outer 
case,  having  arms  to  secure  the  same  to  the  span  wire,  an  Insu- 
lated portion  fitting  within  the  case  and  a  screw  connecting 
piece  for  securing  the  insulator  to  the  clip  on  the  trolley  wire, 
the  case  having  a  downwardly  projecting  skirt  extending  be- 
low the  lower  portion  of  the  insulator  proper. 

518.092.  PERMANENT  MAGNET;  A.  T.  Collier,  St.  Albans.  Eng- 
land. Application  filed  Jan.  8,  1S94.  This  consists  of  a  bar  or 
bars  formed  as  a  loop  or  coil,  having  the  ends  crossing  each 
other  and  both  extending  Inward  toward  the  interior  of  the  loop 
or  coll  to  constitute  two  poles. 

518.133.  ELECTRICAL  CONTACT  MECHANISM:  J.  F.  Blake. 
New  Haven,  Conn.  Atpllcatlon  filed  Jan.  2."^,  1894.  This  com- 
prises a  lever  provided  with  terminals  and  with  an  insulating 
portion,  a  rolling  contact  adapted  to  travel  between  the  ter- 
minals and  the  Insulating  portion,  and  a  hollow  spring  connected 
to  the  lever  to  receive  pressure  for  actuating  the  same. 

r.18.142.  TELEPHONE  Tli.VNSMITTER;  J.  and  H.  M.  Goodman. 
Louisville.  Ky.  Application  filed  Aug.  19.  1S93.  This  comprises 
two  magnets  and  a  mass  of  metal  susceptible  of  magnetic  Induc- 
tion, and  In  a  state  of  comminution,  between  the  extremities 
of  the  magnets,  in  combination  with  a  vibrating  diaphragm 
mechanically  connected  at  or  near  Its  centre  with  an  extremity 
of  one  of  the  magnets,  and  an  electrical  condenser. 


.N"«  ». 


NO.  B17.8W.— ELEXTTRIC  MOTOR. 


.IS.IT:*.      l.NCANDKS- 
CENT  LAMP. 


'1S.179.  ELECTRIC  INCANDESCENT  LAMP;  J.  E.  Criggal. 
SprtnRf1.-M  Mass.  Application  filed  Dec.  8,  189S.  A  lamp  bulb 
ha  rt<d  within  Its  neck  two  tubes  of  ire 

oi-  i  to  en<l,  the  leading-ln  wires  pass  .lly 

through  the  tubes,  a  cement  or  plastic  material  filling  and  clos- 
ing the  inner  ends  of  the  tubes,  a  quantity  of  mercury  In  the 
tubes  above  the  Inner  end-filling,  and  a  filament  connected  to 
the  Inner  ends  of  tb-  -In  wires*.      (See  Illustration.) 

RIS.ISS.      (MRcriT   SW;  i;     v.     Hersh.    B.    F.    Wi>odward   snd 

J.  W.  Pettee,  Denver,  Col.  ;i(.n  filed  Oct.  2.1.  1S93.      This 

ot^mprlses  a  r.-xsim-  n  T-shai  .  .itable  switch  block,  two  con- 
tact brushes  i  to  engage  the  block,  an  apertured  face 
plate,  nnd  a  mio;  •    i>nsh  button  for  actuating  the  switch  block. 

R1S.19S.  ADJCSTART-E  ELECTROLIER;  C,  M.  Mc("amey  and  S. 
H  ^  '  T-o.    .1,    1S9.1.      The 

coi  tubes    insulated 

fr«im  each  <^ther  and  connecteil  with  the  teed  wires,  metallic 
rods  telescoping  within  the  tubes  and  pn->vlded  with  adjustable 
spHng  contact  brushes,  the  outer  tubes  Insulated  from  the  Inner 
tubes,  an  In?'  '  base  connecting  the  rods,  and  lamp  wires 

respectively  c  1  with  the  rods. 
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STREET    RAILWAY     TRACTION     PRIZE. 

A  bill  introduced  by  Senator  Coggeshall  was  passed  at 
the  last  session  of  the  iSew  York  State  Legislature  offering  a 
prize  of  ^^50,000  for  the  invention  of  an  economical  street 
railway  system  of  traction.  We  have  thus  far  been  unable 
to  secure  details,  but  it  is  probable  that  the  bill  incorporates 
the  terms  of  the  recent  sham  competition  of  the  Metropolitan 
Traction  Company. 


A    NEW  SYSTEM    OF    POLYPHASED    DISTRIBUTION. 

Elsewhere  Lieutenant  Patten  describes  a  new  system  of 
polyphased  distribution  which  is  interesting  not  only  in- 
trinsically but  as  showing  the  flexibility  of  alternating  cur- 
rents. As  explained,  the  system  is  one  in  which  two  alter- 
nating currents  differing  in  phase  by  120  degrees  are  trans- 
formed at  the  generating  station  into  triphased  currents  for 
line  transmission  by  means  of  transformers,  and  at  the  point 
of  consumption  are  again  converted  as  required  by  tlie 
same  means,  step-up  and  step-down  transformers  be- 
ing respectively  used  for  the  two  operations.  The  salient 
feature  claimed  for  the  system,  and  the  one  in  which  it  differs 
from  that  of  Mr.  C.  F.  Scott,  which  we  recently  described,  is 
that  either  biphased  or  triphased  currents  may  be  trans- 
formed to  a  single  alternating  current  that  will  tax  the  two 
biphased  or  three  triphased  lines  equally,  and  thus  secure 
an  equal  distribution  of  a  single-phased  load  among  the 
different  circuits  of  a  biphased  or  triphased  system.  As  will 
be  seen,  the  biphased  currents  are  not  generated  in  quadrature 
relation  to  each  other,  as  in  Mr.  Scott's  system,  but  with  a 
phase  difference  of  120  degrees.  Either  ring  type  or  simple 
transformers  are  used,  according  to  the  requirements,  and 
thus  a  number  of  transformations  rendered  possible. 


ELECTRICITY    VS.    COMPRESSED    AIR. 

In    another    column    is    printed    an    abstract    from    the 
annual    report    of    the    city    engineer    of    Omaha,    giving 
estimates    for    transmitting    a    large    amount    of   power   a 
distance  of  seven  miles,  and  based  upon  both  electric'"t>- 
and  compressed  air  as  the  agents.     While  such  a  short  dis- 
tance is  favorable  to  the  use  of  compressed  air,  we  doubt  if 
it  would  actually  have  the  advantage  shown.     The  estimate 
for  electricity  is  based   upon  prices    which,  owing  to  tlie 
already  large  experience  in  this  countr>-  in  building  large 
units,  and  the  simplicity  of  the  estimates  for  the  line,  are 
probably  very  nearly  correct.     Those  for  compressed  air, 
on  the  other  hand,  can  only  be  approximate  for  lack  of  such 
experience,    and,    unless    this    one    instance    should    prove 
an   exception   to   similar   doubtful    estimates,   would   prob- 
ably be  far  below  the  actual   cost.     The  comparison  be- 
tween the  advantages  of  electricity  and  compressed  air  is 
also  hardly  fair.     The  objection  to  electricity  on  the  ground 
of  less  safety  we  are  rather  surprised  to  meet  at  this  day,  for 
it   has    become   generally    recognized   that   \rith   the   ordi- 
nary precautions  now  taken  this  has  ceased  to  be  an  element 
to  be  considered.     We  are  still  more  surprised  to  find  that 
electricity  as  a  mode  of  transmission  for  general  power  pur- 
poses is  objectionable  on  the  ground  of  relatively  less  ease 
of  application,  and  that  it  affords  less  constancy  of  operation 
and   freedom  from  jerks  than  power  from  compressed  air. 
As  the  points  tiamed  are  the  only  ones  urged  in  favor  of 
compressed  air  and  the  points  in  which  electricity  is  ac- 
knowledged to  be  superior  are  real  ones  and  of  great  weight, 
the  comparison  is,  in  fact,  entirely  favorable  to  the  latter. 
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KAFID    TRANSIT. 

While  the  force  of  pul^lic  opinion  caused  tlie  New  York 
Legislaliire  to  finally  pa.-a  a  rapid  transit  bill  for  New  York, 
the  politicians  and  the  interests  adversely  affected  by  it  were 
sufficient  to  badly  cripple  the  measure.  If  signed  by  the 
(iovernur  the  referendum  clause  requires  that  the  matter  be 
submitted  to  a  vote,  which  also  introduces  a  question  of  con- 
stitutionality, so  that  if  the  gaundet  is  finally  passed,  work 
cannot  be  begun  for  a  year  or  more.  With  the  commission 
named  in  the  bill,  however,  there  is  little  danger  of  the  Man- 
hattan nn>noi)oly  obtaining  control  as  it  did  of  the  present 
commission,  and  there  seems  also  to  be  no  doubt  as  to  the 
pec*ple  approving  the  measure  by  their  votes.  Unsatisfac- 
tory as  the  position  of  New  York  is,  it  is  yet  better  off  than 
Boston,  where  there  seems  to  be  irreconcilable  differences  of 
opinion  as  to  the  proper  ra[)id  transit  plan  to  adopt.  While 
.\1ayf>r  Mathews  favors  a  subway  plan,  the  rapid  transit 
committee  of  the  Legislature  opposes  it  and  favors  elevated 
railways,  and,  as  was  the  case  in  New  York,  the  underground 
tunnel  plan  does  not  seem  to  have  enough  '*  in  it "  to  gather 
much  of  a  following.  Chicago  also  appears  to  be  com- 
mitted to  elevatefl  railways,  whose  popularity  everywhere 
may  probably  be  exjjlained  on  the  ground  tiiat  their  con- 
struction involves  many  political  berths  and  jobs  through 
the  condenmation  of  property  and  otherwise — for  no  rational 
grounds  seem  to  exist  for  the  preference. 


PRACTICAL    ASPECTS     OF     RESONANCE. 

The  subject  of  electrical  resonance,  though  only  recently 
brought  forward  in  a  defmite  shape  by  Drs.  Pupin  and  Dun- 
can, seems  likely  to  play  an  important  part  in  i)ractical  elec- 
trical engineerir.g.  In  another  colunm  we  publish  the  first 
part  of  an  importaiu  paper  by  Mr.  F.  W.  Dunbar,  which 
shows  that  the  principle  of  electrical  resonance  may  possibly 
create  a  revolution  in  the  electrical  transmission  of  power. 
While  the  mathematical  sections  may  appear  difficult  to  some 
of  our  readers,  they  can  nevertheless  easily  follow  the  article, 
as  these  sections  are  merely  proofs  of  the  statements  made 
and  do  not  therefore  interfere  with  an  understanding  of  the 
principles  treated.  As  stated  by  the  author,  the  object  of 
the  articles  is  to  bring  forward  the  practical  impijrtance  of 
capacity  and  self-induction  in  long  lines  and  demonstrate 
that,  instead  of  being  detrimental,  they  may,  in  a  properly 
designed  circuit,  become  of  great  practical  utility  and  allow  a 
great  reduction  of  copper  to  be  made  over  that  of  a  direct 
current  at  the  same  voltage.  It  will  also  be  shown  that  if 
the  iransmission  line  is  in  resonance  the  imi)e(lance  of  the  re- 
ceiving apparatus  will  not  affect  it,  providc<l  the  line  is  over 
a  certain  length,  which,  fortunately,  falls  within  practical 
linuts.  One  point  of  great  practical  importance,  however,  is 
left  open,  and  that  is  lu)w  the  necessary  .self-induction  may  be 
obtaine«l.  Tlie  use  of  properly  designed  bimetallic  conduc- 
tors suggests  it.self,  btit  then  the  (juestion  of  losses  through 
hysteresis  comes  in,  as  does  the  question  of  resistance  if 
open  coils  are  employed.  These,  however,  are  points  that 
can  be  taken  up  in  turn,  an<l  the  principle  of  practically 
inning  long-distance  electrical  lines  ouce  established,  a  satis- 
factory solntioji  for  them  \yill  «loubtless  be  fojmd. 


MODERN     ELECTRICITV. 

Ihc  devcl<ipmcnt  of  altcinatiug  ciincnts  lias,  it  may  truly 
be  said,  revolutionized  the  science  of  electricity,  and  intro- 
duced an  «irder  of  ideas  much  more  complex  and  difficult  to 
grasp  than  those  connected  with  continuous  currents.  The 
latter  require  no  particular  preparatory  education  of  the 
mind  to  understand,  the  ideas  being  of  a  simple  kind  that 
merely  re(|nire  an  exercise  of  the  i  rdinary  faculties  to  com- 
prehend. With  altematmg  currents,  however,  the  more 
abstruse  notion  of  rates  is  introduced,  which  is  one  that  every- 
du\    operations  do   not   usually   involve,  and   therefore  has 


to  be  cultiyaicil.  The  phenomena,  therefore,  due  to  the  prin- 
ciple of  rates  cannot  be  thoroughly  grasped  until  tliat  prin- 
ciple is  comprehended.  As  a  consequence,  whoever  wishes  to 
obtain  a  tliorough  understanding  of  alternating  current 
phenomena  must  not  depend  too  much  upon  his  knowledge 
of  continuous  currents,  but  should  rather  commence  again  at 
the  beginning  and  learn  the  fundamental  principles,  without 
which  he  cannot  go  ver)'  far.  Ordinarily,  our  ideas  are 
bound  up  in  the  absolute  magnitudes  of  a  phenomenon 
and  with  no  reference  to  the  influence  of  the  rate  of  change 
of  these  magnitudes,  but  in  alternating  currents  it  is  the 
rate  of  change  which  is  the  prime  principle  to  be  borne 
in  mind,  the  nature  of  the  phenomena,  and,  to  a  more  or  less 
extent,  their  effect,  depending  upon  this  alone.  An  ex- 
tensive mathematical  knowledge,  however,  is  not  necessar>- 
to  understand  the  subject;  in  fact,  the  difficulty  of  treating  it 
mathematically,  except  with  the  aid  of  assumptions  that  all 
depart  more  or  less  from  the  truth,  are  such  as  to  be  apt 
to  render  that  method  the  last  one  to  be  chosen.  On  the 
other  hand,  some  of  the  graphical  methods  proposed  are 
even  worse,  as  they  introduce  a  complexity  of  lines,  whicli, 
divorced  as  they  are  from  any  physical  meaning,  only  further 
involves  the  subject.  There  are  methods,  fortunately,  by 
means  of  which  the  path  may  be  made  clear  for  the  student. 
J  hat  followed  by  Mr.  Scott  in  his  paper,  recently  reprinted  in 
our  columns,  is  one  of  these,  as  are  those  employed  by  Lieu- 
tenant Patten  in  his  series  of  "  Laborator\-  Notes."  Neitlier 
of  these  uses  any  mathematics,  the  graphical  representations 
are  simple,  yet  the  purpose  sought  is  nevertheless  attained. 
The  use  of  analogies  is  another  fruitful  method.  Dr.  Pupin, 
in  his  explanation  of  the  phenomena  of  resonance,  has  shown 
how  beautifully  this  method  may  be  employed,  and  it  is  the 
cme  used  by  Mr.  Dunbar  in  another  column  with  nmch 
success. 


Student.s'   Course  at  Schenectady. 


An  article  in  a  recent  issue  of  The  Electrical  World  on 
the  education  of  electrical  engineers  referred  to  tlie  stu- 
dents' course  in  practical  electrical  engineering  at  the 
Schenectady  works  of  the  General  Electric  Company,  but 
incorrectly  stated  that  a  fee  of  $ioo  is  required  for  admission 
to  the  course,  l^'or  a  while,  we  leant,  such  a  fee  was  charged. 
but  it  was  soon  found  that  it  barred  out  many  young  men 
who  had  made  their  own  way  tin-ough  college  and  were  just 
the  kind  of  men  wanted,  but  who  could  not  ver)-  well  afford 
to  pay  an  entrance  fee;  it  was  therefore  abandoned  and  tlie 
money  refunded  to  those  who  had  paid.  We  are  also  in- 
formed that  it  is  not  the  custom  to  put  students  at  work 
s\yeei>ing  floors  and  dc»ing  general  dirty  work,  but,  on  the 
contrary,  they  arc  placed  where  they  may  leam  the  details 
of  the  various  apparatus  in  the  most  systematic  and  thorough 
manner,  the  object  being  to  supplement  the  collegiate  educa- 
tion of  the  young  men  by  a  practical  course  that  will  render 
them  thoroughly  competent  electricians. 

Ihe  course  is  intended  for  a  limited  number  of  young 
men  possessing  the  degree  of  civil,  mechanical  or  electrical 
engineer,  or  who  have  had  three  years'  experience  in  elec- 
trical or  machijie  shop  work.  At  present,  we  leam,  the 
complement  is  full,  and  there  will  be  no  vacancies  during 
the  present  year.  The  object  is  to  furnish  the  student  with 
a  thorough  practical  knowlcilge  of  the  various  processes 
through  which  a  piece  of  electrical  apparatus  is  carried  from 
its  inception  to  completion,  as  well  as  of  the  various  me- 
chanical and  electrical  principles  involved.  To  accomplish 
this  the  student  is  placed  for  a  limited  time  in  each  of  the 
various  dei^artments  of  the  factories,  where,  under  the  super- 
vision of  the  foreman,  lie  takes  part  in  the  actual  work  done, 
and  is  given  such  instructions  as  ma\  be  necessaPk-  to  enable 


Mav  5,  1894. 


THb:      KLKC^RICAL      WOJ^LU. 


59j 


liiiu  to  accomplish  the  work  in  an  intelUgeiit  and  satisfactory 
manner. 

The  usual  time  occupied  in  covering  this  ground  is  about 
two  years,  and  the  student  is  paid  at  the  rate  of  8  cents,  lo 
cents,  12  cents,  and  17  i-2  cents  per  hour  for  each  period  of 
six  months.  All  students  are  required  to  observe  the  same 
rules,  regulations  and  hours  of  work  as  the  regular  work- 
men. The  General  Electric  Company  does  not  guarantee  to 
retain  in  its  employ  any  student  after  the  completion  of  the 
prescribed  course,  and  unsatisfactory  work  or  a  serious 
violation  of  the  rules  and  regulations  is  considered  sufficient 
cause  for  discharge. 

The  following  is  a  schedule  of  the  course,  with  the  time 
devoted  to  each  branch: 

Kind  of  work.  Months. 

1.  Erecting    Department: 

Assembling  motors  and  dynamos 2 

Winding  Iield  magnets   1 

2.  Tube  Department: 

Galvanometer  work,  junction  boxes,   etc 2 

3.  Armature  Department: 

Winding  and  connecting  armatures,  Gramme  ring 1 

Winding  and  connecting  armatures,  drum 1 

Testing  armatures   1 

4.  Motor  Department: 

Testing  small  motors  and  generators 2 

6.  Testing  Department: 

Testing  large  motors  and  generators  2 

Use  of  instruments  and  general  testing 1 

6.  F.  and  A.  Department: 

General   machine  work 2 

Commutator  work 1 

Shop  wiring  and  power  station 2 

7.  Cable   Department: 

Finishing  cables,  testing  insulation,  etc 2 

8.  Engineering    and    special    work 4 
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THE  CHICAGO  MEETING. 


American   Institute  of   Electrical   Engineers. 


The  Philadelphia  local  committee  is  making  elaborate 
arrangements  for  the  entertainment  of  members  of  the  In- 
stitute who  attend  the  coming  annual  and  general  meetings 
in  that  city.  The  social  features  are  being  especially  arranged 
with  regard  to  the  attendance  of  ladies,  and  it  is  hoped  that 
the  fair  sex  will  be  well  represented.  This  being  the  tenth 
anniversary  of  the  Institute,  the  rule  of  strict  attention  to 
business  will  necessarily  be  relaxed  somewhat  in  order  that 
members  and  guests  may  avail  themselves  of  the  proverbial 
hospitality  of  the  City  of  Brotherly  Love.  In  addition  to  the 
list  of  papers  published  last  week,  Dr.  Louis  Bell  will  present 
one  upon  "Some  Facts  about  Polyphase  Motors." 

A  brief  outline  of  the  preparations  in  pr6gress,  prepared  by 
Chairman  Willyoung,  of  the  local  committee,  embraces  the 
following  functions: 

On  Tuesday,  May  15,  address  of  welcome  by  Mayor 
Stuart,  to  be  followed  by  the  annual  business  meeting  and 
reading  of  papers.  Mr.  Wurts'  paper  on  "Lighting  Arrest- 
^  ers,"  will  be  accompanied  by  experimental  demonstrations  at 
-..the  station  of  the  Philadelphia  Traction  Company.  In  the 
evening  will  occur  the  annual  dinner  of  the  Institute  and  a 
theatre  party  for  the  ladies. 

Wednesday  afternoon,  a  tally-ho  excursion  will  be  pro- 
vided for  the  ladies,  and  the  Engineers'  Club  will  tender  a  re- 
ception in  the  evening. 

Thursday  afternoon  will  be  occupied  by  a  visit  to  Cramps' 
shipyard,  followed  by  a  steamer  trip  down  the  river  to  Glou- 
cester, where  a  shad  dinner  will  be  served. 

Fuller  details  of  the  arrangements  will  be  given  in  the 
official  programme.  Visiting  members  will  be  welcome  to 
the  office  f:-icilities  of  Messrs.  Houston  and  Kennelh',  rooms 
T105-1106  Betz  Building,  near  the  Pennsylvania  R.R.  sta- 
tion, where  letters  may  be  addressed. 

The  secretarv  of  the  Institute  would  deem  it  a  favor  if 
those  who  propose  attending  the  meeting  will  write  him  to 
that  eflfect  at  12  West  31st  street,  New  York  City. 


The  April  meeting  of  the  Chicago  section  of  the  institute 
was  held  on  the  evening  of  April  25,  and  was  a  very  success- 
ful one.  A  considerable  number  of  electrical  and  street  rail- 
way men  not  members  of  the  Institute  were  present,  the 
total  attendance  being  over  sixty.  Mr.  Rodman  was  chosen 
chairman  of  the  meeting,  and  after  the  reading  of  Mr.  Farn- 
ham's  paper  by  Mr.  Abbo'tt  and  the  exhibition  of  the  lantern 
sli'les,  the  discussion  was  carried  on  by  Messrs.  Arnold, 
Abbott,  Stine,  Welles,  Armstrong,  Alderman  Mann  and 
others. 

After  the  discussion  was  closed,  it  was  moved  and  carried 
"  that  it  is  the  opinion  of  the  Western  members  of  the  Ameri- 
can Institute  of  Electrical  Engineers  that  the  expenses  in- 
curred in  connection  with  the  local  meetings  held  in  Chi- 
cago should  be  paid  out  of  the  general  fund  of  the  Institute, 
and  that  a  committee  of  three,  of  which  Mr.  Hibbard  shall 
be  chairman,  be  appointed  to  bring  this  matter  to  the  atten- 
tion of  the  Institute  at  the  annual  meeting  in  Philadelphia 
next  month  for  the  purpose  of  securing,  if  possible,  such 
legislation  as  will  make  the  general  funds  available  for  this 
purpose." 


Power  Transmission   for  Omaha. 


In  his  annual  report  for  1893  Mr.  Andrew  Rosewater,  cit> 
engineer  of  Omaha,  discusses  the  problem  of  making 
Omaha  a  manufacturing  centre  by  means  of  water  power 
generated  seven  miles  distant  from  the  city  and  transmitted 
thereto  by  electricity  or  compressed  air. 

Two  plans  for  the  development  of  the  water  power  have 
been  studied,  one  based  upon  a  continuous  delivery  for  24 
hours,  and  the  other  on  a  delivery  for  10  hours  and  a  stor- 
livery  of  750  cubic  feet  per  second  for  10  hours  and  a  stor- 
age of  the  flow  during  the  remaining  14  hours.  The  former 
would  develop  18,567  h.  p.  throughout  24  hours  at  the  wheel 
shaft  at  a  cost  of  $2,000,000  for  development,  and  the  latter 
22,279  h.  p.  for  10  hours  at  a  cost  of  $1,500,000  for  develop- 
ment, or,  assuming  6,500  h.  p.  used  in  the  first  case  during 
the  night,  at  a  cost  for  development  of  $80  and  $67.33  P^^ 
horse  power,  respectively.  The  cost  of  a  net  water  power 
per  annum  at  the  wheel  shaft  will  in  the  first  case  be  $9.60 
and  in  the  second  $8.08,  calculated  on  the  basis  of  5  per 
cent,  for  interest,  4  per  cent,  for  depreciation  and  repairs,  j 
per  cent,  for  operation  and  i  per  cent,  for  taxes. 

Electrical  Transmission. — An  electrical  installation  cap- 
able of  transmitting  the  requisite  power  a  distance  of  seven 
miles  with  an  efficiency  of  70  per  cent.,  based  upon  the  prices 
given  by  electrical  manufacturers,  will  cost  about  $73  per 
horse  power  of  net  delivery  seven  mile.-^  from  the  plant,  and 
the  yearly  cost  of  transmission  per  horse  po\ver  of  a  20,000- 
h.  p.  plant  is  estimated  as  follows: 


Interest,  5  percent.;  depreciation  andrepairs,  8  percent.:  attendance  and  opera- 
tion, 2  per  cent.:  taxes  and  insurance,  iJ4  percent.;  total.  i6'4  per  cent.;  i6J^ 
per  cent,  of  ^673.00  equals 

Estimated  cost  of   canal   power,  J    100 

$9.60,  which  to  deliver  one  elec- 1    —  of  39.60.  enii.ls 

trical  hm'se  power  net  must  be)     70 
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Total  cost  per  r  et  horse  power,  plan  No.  i ■- $25  •  7t> 


With  canal  at  §8.08 )  icx> 

per  horse  power  5   S8.0S  multiplied  by —  equals 
at    wheel    shaft;)  70 

Electric  transmission  per  horse  power 


$11.54 


Total  cost  per  net  horse  power,  plan  No.  2 S'S-W 

Compressed  Air. — The  cost  per  net  horse  power  of  com- 
pressors, receivers  and  seven  miles  of  mains  for  a  20.000-h.  p. 
installation,  based  on  7c  per  cent,  efficiency,  per  net  horse 
power,  delivered,  is  estimated  at  $52.70.  The  annual  cost 
of  transmission  is  approximated  as  follows:  Interest,  5  per 
cent.;  depreciation  and  repairs,  6  per  cent.;  attendance  and 
operation,  2  per  cent.;  taxes  and  insurance,  1  1-2  per  cent.; 
total,  14  1-2  per  cent.,  which  gives  $7.64  as  the  annual  cost 
of  transmission  per  net  horse  power. 
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Com  of  canal   power  requlr.-«i  to  develop  one  net   po^,-er  de- 
livered HtUn  No.  1>  ...$13.71 

Cost    of    tranHmisslon ^-^ 

Co«t    of   coal    for    reheating ^ 


Total 
Canal  horiw-'  ixjwt-r  p<-r  (plan  No.  i!>. 

Coiit  of  trannmltfHion 

Coat   of   coal    for   reheating 
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The  alx>ve  includes  the  cost  of  coal  for  reheating  at  point 
of  con.suniption  to  compensate  for  loss  in  transmission. 

Mr.  Kosewater  is  of  the  opinion  that  there  are  advantages 
in  compressed  air  transmission  over  electrical  transmission, 
due  to  tlie  mechanism  being  much  simpler,  the  absence  of 
flanger  in  connection  with  its  use,  its  direct  applicability  to 
old  engines  and  more  extended  application.  In  addition,  he 
states  that  the  lost  power  of  transmission  can  be  regained 
with  the  application  of  very  little  heat  where  tl:e  power  is 
usctl,  it  being  claimed  that  over  yo  per  cent  of  the  heating 
|>ower  of  coal  can  be  derived  in  heating  compressed  air,  while 
less  than  15  per  cent,  is  obtained  in  its  application  to  the 
steam  engine. 

Mr.  Kosewater  gives  the  following  estimated  cost  of  1  h.  j). 
generated  by  steam  in  the  vicinity  of  Omaha,  Januar}',  1894: 
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*  Irlpi*  cipnnaiua  riiKiiirii 

For  comparison  with  the  above  we  give  below  a  carefully 
prepared  schetlule  by  Dr.  Emery,  which  Mr.  Kosewater  finrls 
closely  approximates  to  data  he  gathered  from  various 
Miurces,  the  cost  being  expressed  per  year  of  308  days  of  ten 
hours  each: 


It  hi.rm-    iMtWM-  fnKlnoM $176.00    \»x    (1..1B0   power 

10  108.75 

tt  '•  Ii8.80 

W  ••  72.10 

»                    *■  C«.00 

M  "  tl.OO 

Joo  "  , r.M 

«»  "  tf.W 

400  ••  IS.Ol 

MO  14.70 

The  f(»llo\ving  is  ,1  trsume.  .showing  the  comparative  total 
investment  in  steam  and  water  |»ower  plants  as  per  plans  1 
and  2,  and  the  cost  of  operation  per  annum,  the  latter  incUul- 
ing  interest,  maintenance,  etc.: 
»■ 

lr«  I  • 

pkinl 

.  I  Strain...  .  < '" 

'  (CaMl... 
.  iSlPAm. 


•*•"■"' ••«*«»,««*  J7«.9«6  •.Mr.riV      .   |ir*o}  i     drlU-cn^l.  > • 

The   following   rrsnmc   shows  the  relative  cost   per  net 
horse  power  deli\ercd  in  the  city  by  steam  and  water  trans 
initted   electrically   and   by  compressed   air  on   schemes    1 
and  2\ 

•Hrh««mo  1  y^x  net  horse  power  prr 
y*'*""  '^f  11 $44.S2 

•Sohrnie  1.  8to«m  by  con  n«r  per  net  horse  power  per 
year  of  .lOS  JnyB  of  ten   ii.in  ;•  .>noh 40  71 

Canal   jmwpr.    24    hourB    oonllnuouji  delivery,   eleotrlctUIr  ■« 


ftl^«»vr,  Poh<-r.i<>  1 


2S.7« 


Caiial  power,  24  hours  continuous  delivery,  electrically  aa 
1 1  ove,   scheme  2 23.59 

Canal  power,  24  hourb  C4iniinuous  delivery,  by  compressed  air 
as    above,    scheme    2 19.9S 


•Twenty-five  per  cent,   to  l)e  added  to  make  up  for  6,500  h.   p. 
night  service  on  water  plant. 

The  conclusions  reached  by  Mr.  Kosewater  are  as  follows: 

First — There  is  over  50  per  cent,  loss  sustained  in  tlie 
operation  of  power  plants  as  generally  used. 

Second — This  power  can  be  more  economically  secured 
through  large  central  power  installations. 

Third — Ihat  with  the  existing  conditions  at  Omaha,  water 
power  is  cheaper  than  steam  power. 

I'ourth — As  between  electricity  and  compressed  air  as  a 
mode  of  transmission,  for  lighting  and  electric  railway  pur- 
poses, an  electrical  installation  of  sufficient  capacity  directly 
connected  with  the  waterwheel  will  be  preferable.  For  gen- 
eral power  purposes,  on  the  grounds  of  greater  safety  and 
ease  of  application,  constancy  of  operation  and  freedom  from 
jerks,  which  are  complained  of  even  where  large  flywheels 
in  electric  transmission  are  used,  compressed  air  would  be 
more  desirable  and  economical. 


Thirteenth   Annual   Meeting   of  the   American    Street  Railway 

Association. 


The  thirteenth  annual  meeting  of  the  American  Street 
Kailway  Association  will  be  held  at  Atlanta,  Ga.,  on  Oct  17, 
18  and  19,  1894.  The  following  papers  and  addresses  will 
be  presented : 

"Can  the  T  Rail  be  Satisfactorily  Used  in  Paved  Streets?" 
Joel  Hurt,  president  of  the  Atlanta  Consolidated  Street  Railway 
Company,  Atlanta,  Ga.;  S.  Hendrie,  manager  of  the  Wyandotte 
and  Detroit  River  R.^llway  Company,  Detroit,  Mich.,  and  H.  J. 
Crowley,  engineer  of  the  Atlanta  Consolidated  Street  Railway  Com- 
pany, Atlanta,  Ga. 

"City  and  Suburban  Electric  Railways":  Elwln  C.  Foster,  su- 
perintendent  of   the   Lynn   and    Boston   Railroad,   Boston,    Mass. 

"Mail,  Kxpres.s  and  Freight  Service  on  Street  Railway  Cars": 
Richard  MeCulloch.  electrical  engineer  of  the  Citizens'  Railway 
Company,    St.    Louis,   Mo. 

"The  Best  Method  of  Treating  Accidents  and  Complaints":  John 
B.  Parsons,  general  manager  of  the  West  Chicago  Street  Railroad, 
Chicago,    III. 

"Street  Car  Wheels  and  Axles":  D.  S.  Cook,  electrical  engineer 
of  the  Trenton   Passenger  Railway  Company,   Trenton,   N.   J. 

"TransfiTS  and  Commutation":  Rodney  Curtis,  president  of  the 
Denver  Tramway  Company,  Denver,  Col. 

"The  T  Rail  Construction  of  the  Terre  Haute  Street  Railway 
Comp.any":  M.  F.  Burke,  superintendent  of  the  Terre  Haute  Street 
Hallway. 

"A  Slun<lard  Form  fur  Accounts  for  Street  Railways":  H.  1. 
Bettls.  ctinstriictlng  engineer  of  the  Atlanta  Consolidated  Street 
Railway   Company,   Atlanta,   Ga. 


Testinj;  Iron. 


In  the  l^nd.  "  Elec,"  April  13.  Mr.  Parsons  gives  some 
further  information  regarding  the  matter  mentioned  in 
the  Digest  .April  14.  and  under  "Hysteresis  Testing," 
.\j>ril  ~;  he  ascertains  that  the  induction  is  equal  in 
both  cores  by  observing  whether  the  voltage  across  the  ter- 
minals of  each  coil  is  the  same;  in  iron  cores  of  medium 
permeability,  practically  the  whole  magnetic  resistance  lies 
m  the  air  gap,  hence  with  similar  cores  of  iron  the  induction 
is  necessarily  equal:  since  the  total  number  of  lines,  if  the 
coil  has  a  small  resistance,  is  proportional  to  the  voltage  of 
the  coil,  by  vanning  the  cross-section  of  the  core,  the  induc- 
tion can  be  varied  i  that  this  is  ct)iTect,  he  claims,  is  shown 
by  the  rate  of  increase  of  temperature  varying  with  the  cross- 
section  of  the  core. 


Direct   CurrenU   "Not   Quite  Obsolete." 


Canal  i>»i\*er.  24  lours  r»  nflnunus  dellvrry.  by  n->mprew«»d  air 
as    above,    scheme    1...  ia  1& 


In  a  recent  discussion  in  a  London  electrical  society,  Mr. 
Mordey.  in  referring  to  a  certain  instrument,  remarked  that 
it  "  was  only  suitable  for  direct  currents  which  were  not  quite 
<  •bsolete." 


Mat  5,  1S94. 
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No  industrial  exhibition  in  these  davs  would  be  consid- 
ered  successful  in  which  a  considerable  portion  of  the  space 
allotted  t'3  machinery  was  not  taken  up  with  electrical  ma- 
chines and  apparatus.  The  Midwinter  Fair,  though  far  from 
the  industrial  centres,  has  a  fine  electrical  exhibit,  almost 
entirely  from  beyond  the  Mississippi,  and  the  fact  that  the 
Eastern  manufacturers  are  willing  to  incur  the  expense  in- 
cident to  an  extensive  display  shows  the  important  position 
the  extreme  West  is  taking  as  a  user  of  electrical  machinery. 

The  Pacific  coast  early  took  a  position  in  the  electric  rail- 
way field,  and  now  has  many  fine  roads  in  operation  and 
many  more  projected,  or  building,  while  recent  schemes  for 
long  distance  transmission  of  power  on  a  large  scale  make 
the  coast  well  worthy  of  study. 

As  w'as  the  case  at  the  World's  Fair  at  Chicago,  the  largest 


with  a  love  for  machinery,  will  be  likely  to  find  the  exhibit 
of  incandescent  apparatus.  It  is  not  by  any  means  insig- 
nificant, but  is  placed  in  the  annex,  outside  the  regular  beat 
of  visitors.  Xevertheless  it  is  prominently  placed  in  the  an- 
nex, and  the  machines  are  of  sufficient  capacity  to  attract  at- 
tention. The  view  given  shows  that  it  consists  of  machines 
of  both  the  direct  and  alternating  current  type.  The  al- 
ternating system  is  represented  by  one  6,000-light  Thomson- 
Houston  alternator  of  24  poles  and  giving  1,040  volts  at 
680  revolutions.  It  is  belted  through  a  counter  shaft  to  a 
Corliss  engine,  hastily  put  together  for  the  purpose.  A  stand- 
ard skeleton  switchboard  carries  the  regular  station  instru- 
ments.    This  dynamo  is  used  for  lighting  concessions. 

The  direct  current  is  generated  by  a  150-kw.  bipolar  dy- 
namo of  the  Edison  type,  shown  on  the  right.     It  is  run  at 


r^ 


i  f  i  I  gj  r/Ai  m  iip  nn  ■  ?i[fmfi#»^^^^ 


OPPICE.  15  PIRST   *»T 

EDISON  DIRECT  GURPEfIT  GENEPATOP. 
This  Dyndmo  supplies  current  io  the  ^ 
' — ELEGTRIO   rO\i/MT/\IM 

AHD  THE  GREAT  SEARCH  LIGHT  OH  THE  ELECTRIC  TOWER 


ken  ^^i2i^^-^ 

LTERNATIHCrOURPENTi 


DISPLAY    OF    THE    GENERAL    ELECTRIC    INCANDESCENT    SYSTEM. 


exhibitor  is  the  General  Electric  Company,  about  half  the 
available  space  being  taken  up  by  it.  Its  exhibit  covers 
very  well  every  variety  of  commercial  apparatus  made  at  its 
factories,  a  very  prominent  place  in  the  centre  of  the  hall 
being  given  to  the  multiphase  and  mining  display.  Incan- 
descent lighting  is  so  well  known  and  needs  so  little  adver- 
tising, that  only  visitors  with  a  capacity  for  nosing  about,  or 


no  volts,  and  supplies  current  for  the  electric  fountain,  for 
the  great  searchlight  on  the  Bonet  tower,  and  a  smaller  one 
on  Machinery  Hall. 

The  series  arc  exhibit  consists  of  eight  Thomson-Houston 
arc  dynamos  of  50  lights  each,  together  with  the  necessary 
lamps,  etc.  They  are  used  for  lighting  roads  and  conces- 
sions and  are  r\m  at  full  capacity.     These  dynamos  are  ar- 


598 


THK      KT.KCTI^iCAF,      WORLD. 


VOL.  XXin.    No.  18. 


ranged  in  two  groups  of  four  machines  each,  one  group  be- 
ing run  by  a  Buckeye  engine,  an<J  the  other  b>  a  Russell.  In 
t-ach  case  a  counter  shaft  is  used  to  give  the  requisite  speed, 
and  Uuj  dynamos  arc  driven  from  each  pulley  on  tlic 
I  'yunter  shaft. 

Kadway  station  equipments  are  represented  by  one  20u 
kw.  four  pole  generat.jr,  a  view  of  which  is  given.  It  is  used 
f'T  hghting  the  cornice  lamps  on  the  main  buildings,  fur- 
nishing current  for  the  elevator  motor  in  the  tower,  running 
a  fK>-k\s.  motor  for  the  W  estern  IClectric  Company,  and  sev- 
•Tal  small  ni..tors  in  the  Manufacturers'  Building  and  other 
f»arts  of  the  grounds,  i'he  cornice  lights  are  arranged  in 
groups  of  ten  in  parallel,  with  five  groups  in  series,  single 
neries  <.f  five  lamps  being  used  where  necessary  to  fill  in  a 
>pace.  iijcre  is  also  a  panel  with  necessary  power  house 
instruments. 

The  railway  exhibit  is  limited  to  a  truck  fitted  with  two 
(f.  E.  Sfjc  motors,  with  S.  P.  controllers.  The  movers  turn 
•il'.wly  with  a  I  lo-volt  current,  the  truck  being  raised  to  al- 
low the  wheels  to  revolve. 

Tw<i  viewv  r,rr  trjven  of  tile  nuiltipliasc  and  mininj^  ex- 


rent  1.-  a;io  supplied  to  run  a  lo-h.  p.  triphased  induction 
motor,  which  is  belted  to  a  drill  generator  of  the  Thomson- 
Houston  type,  with  revolving  brushes.  A  7  1-2-h.  p.  drill, 
<jf  the  .Mar\in  type,  is  set  up,  and  at  times  picks  holes  in  a' 
block  of  granite  for  the  edification  of  a  crowd,  who  wonder 
what  it  is  for  and  what's  the  use  of  doing  it.  The  granite 
block  was  placed  on  the  main  floor  by  the  side  of  a  booth  in 
which  is  an  oil  display,  and  when  the  drill  was  at  work  it 
shook  the  floor  so  much  as  to  knock  over  the  oil  exhibit. 
To  avoid  this  it  was  necessary  to  make  a  special  foundation 
for  the  block,  thus  insulating  it  from  the  floor.  T!ie  drill 
is  a  somewhat  modified  form  of  the  Manin  formerly  iv.ade 
by  the  Edison  company,  and  the  report  is  that  this't\pe  is 
lo  be  used  to  the  exclusion  of  the  old  Thomson-Houston 
form.  A  5-h.  p.  triphased  induction  motor  and  a  rotar)- 
transformer  complete  the  multiphased  exhibit. 

There  is  a  considerable  display  of  mining  niachiner>-.  the 
exhibit  comprising  a  lo-h.  p.  sinking  pump  for  deep 'mine 
work.  3-h.  p.  centrifugal  pump  outfit,  a  3-h.  p.  motor  run- 
mg  a  triplex  pump,  made  by  the  Risdon  Iron  Works,  of  San 
Irancisco;  a  portable  pump  and  motor  on  truck,  a  2-h.  p. 


In  li  M    n  ;rT?  f  '^^""""^"»  P'«^-  '"  f'c  centre  of  t-  , 

«H  Its  prommcnt  pos,t,.,„  warrants,  and  it  certainly  is  not 
•he  IcaM  nitccst.ng  display,  even  ,0  tho.se  Xtok  Z 
xvondcr  what  it  is  all  about.  "  ' 

sJ!'V^T"l'"'^  '**'•""  ''^  *''^  multiphased  .v.trn,  con- 
MM_s  of  ..  , 5-kw.  5.> vvol,  bipolar  tnotor  of  the  .  tZ 

.i«,vo.,s,  aLco,, : ,  ;2 f?^""^ ' ™--"' »• 

"><•  pressure  is  raiscl  tn  6000  ZL     A  u i  '      '       )"'' 

lorn.   . -.rri^      .!.•  ■*■       "    "'"■   »'>"<>l    40   (CCI 
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I.amon.l  prospecting  core  drill,  capable  of  drilling  600  feet 
•;n.l  taking  out  a  ,  .,-8-inch  core:  a  hoist  and  tht  recipro- 
cating drill  previously  mentioned.     There  is  also  a  20.h   p 
mining  locomotive  of  24-inch  gauge 
One  of  ,he  x-icws  shows  a  neat  display  of  sNvitches,  cut-^.uts. 

pT  on'"      l'"""''-  '''.'  ^^  ^^^'^^^'  '^^^'^'^  ^f  i^n^P^  -n 
f  n    \Tc        ""  "*  ''^  "'^^^'''^  incandescent  displav.    Several 

nc"e  the  r"'"':-  "'"i^^-  '''''"'''  -ttachnLts.  show^t 
pirUnth  an  eye  to  color  effects  in  ribbons 

the  wo^'lT"^''''^'^*  '^^  '^'  ''''''^''  '^'  "^o^t  ix^^verful  in 

J^ies^  roh.K  "7T^r^  ''■^'^^  *^^^  '"^^"'^'^^-  «f  which  is 
k  ,^        hundreds  of  miHons  of  candle  power  (the  guess 

r'^a'^TefJec"  •  Tt'^  ^^'"''^  ^^'^'^'^  P-1uces\he  mTst 
ni^^      ^^,  •     ^  "'^^''  P'^P^^  conditions  as  to  atmos- 

Pl-e  and  elevation,  this  light  can  be  seen  120  mil^^d 


^ 


May  5.  1894. 


THK     ELKCTKICAL     WOKI_.IJ. 


599 


when  turned  towards  the  city  it  spreads  out  in  a  broad,  silvery 
cone,  the  effect  of  which  is  especially  fine  when  seen  from 
the  hills  on  the  north  side  of  the  city.  As  seen  from  this 
point,  the  light  just  grazes  the  crest  of  a  hill,  and  the  outline 
of  the  beam  is  very  sharp  against  the  dark  background.  The 
lamp  takes  200  amperes  at  90  volts;  the  lens  is  60  inches  in 
diameter,  and  the  carbons  two  inches. 

Mr.  W.  F.  C.  Hasson,  the  chief  electrician  of  the  fair,  has 
made  a  novel  proposition  for  determining  the  candle  power 
of  this  lamp.  He  proposes  to  use  a  smaller  lamp,  the  power 
of  vv'hich  can  be  measured,  but  which  is  sufficiently  powerful 
to  be  seen  in  the  instruments  at  Mount  Hamilton  observatory. 
Observations  of  the  two  beams  would  enable  the  relative 
intensities  at  the  observatory  to  be  determined,  and  conse- 
quently the  candle  power  of  the  great  lamp.  The  work 
would  be  placed  in  the  hands  of  experienced  comet  finders. 

The  first  proposition  of  the  General  Electric  Company  was 
to  furnish  five  railway  generators,  from  which  buildings, 
concessions,  etc.,  could  be  lighted  by  lamps  in  series  of  five. 
These  machines  were  tendered  because  they  were  such  as 


ing,  and  the  honor  of  making  tlie  fair  an  electrical  success 
lies  largely  with  these  two  companies. 

The  Western  Electric  CompanyV  exhibit  occupies  a  prom- 
inent place  on  the  main  aisle  of  Machinery  Hall,  and  is  well 
calculated  to  catch  the  eye.  The  largest  machines  shown  are 
two  220-volt,  6-pole,  I5c-kw.  generators,  used  for  furnishing 
current  for  the  town  stationary  lights,  which  are  wired  twu 
in  series.  They  are  driven  by  a  vertical  compound  engine, 
built  by  the  Union  Iron  Works,  of  San  I->ancisco,  it  being 
one  of  six  intended  for  the  Mission  street  electric  road,  which 
is  now  building.     A  view  of  the  machines  is  given. 

The  portion  of  the  exhibit  which  attracts  most  attention 
is  a  motor-generator  combination,  which  runs  all  day.  Tliis 
consists  of  a  60-kw.,  500-volt  generator,  which  is  connected 
up  to  run  as  a  motor,  taking  current  from  the  General  Elec- 
tric Company's  500-volt  circuit.  This  machine  was  intended 
to  be  run  as  a  generator  and  supply  current  to  the  elevator 
motor,  and  a  power  circuit  in  Manufacturers'  Building 
and  other  places,  but  the  engine  available  was  too  small,  and 
as  the    General  •  Electric    Company   had    its    large    railwav 
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could  be  sold  on  the  coast,  and  would  not  require  retrans- 
portation  to  the  East.  Large  incandescent  machines  could 
not  be  sold  here,  and,  as  it  was  not  at  first  considered  that 
the  fair  would  be  of  any  real  importance,  the  electrical  com- 
panies would  not  consent  to  incur  any  expense  for  which 
they  could  not  expect  some  return.  When,  however,  one  of 
the  electric  fountains  in  use  at  Chicago  was  finally  purchased 
by  the  exposition,  the  General  Electric  Company  becaine 
very  liberal  in  its  tender  of  machines,  and  made  the  installa- 
tions, without  which  much  would  be  lacking  to  make  the 
electrical  exhibit,  and  even  the  Midwinter  Fair  itself,  a 
success. 

The  exhibit  of  the  Western  Electric  Company  is  only  less 
extensive,  and  not  less  attractive,  tlian  that  of  tlie  Generni 
Electric  Companv.  Indeed,  its  ligliting  of  the  Ronet  tower 
is  by  far  the  most  important  and  atnactivc  displa\',  except 
during  the  brief  intervals  when  tie  electric  fountain  is  play- 


generator,  arrangements  were  made  by  which  it  was  to 
supply  the  power  circuit  and  run  the  Western  Electric 
Company's  generator  as  a  motor.  The  motor  thus  sup- 
plied runs  two  30-kw.  machines,  on  one  bed.  which  were 
originally  intended  for  a  motor-generator  combination,  the 
motor  taking  current  at  220  volts,  and  the  generator  giving 
no  volts,  but  as  now  connected  up  both  machines  nm  as 
generators,  the  220-volt  converted  motor  supplying  current 
to  a  power  circuit  that  runs  through  the  various  buildings, 
and  the  no-volt  machine  furnishing  current  for  a  scenic 
theatre,  run  by  the  Western  Electric  Company.  This  com- 
bination innchinc  was  on  exhibition  at  Cliicago,  and  was 
riin  ;i>^  originally  intended,  i.  e..  as  a  220-volt  motor,  driving 
a  iTO-volt  generator.-  In  addition  to  these  machines,  the 
company  has  several  motors  ranging  from  1-2  to  20  h.  p. 

The  switchboard  is  the  only  O'^e  in  the  fair  in  which  anv- 
thing  elaborate  has  been  attempted.     It  is  the  same  that  was 
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used  at  Cliicago.  The  portion  shown  on  the  right  of  the 
view  consists  of  seven  panels,  five  of  which  are  for  arc  lamps, 
the  capacity  being  f(jr  700  lamps;  the  sixth  panel  is  fitted  as  a 
testing  b<  anl,  with  gnnmd  alarm,  etc.,  and  the  seventli  is 
for  a  4;2^>-volt  direct  current,  the  capacity  being  i,2CO  am- 
peres. Four  50-lamp  arc  machines  are  connected  to  this 
board,  and  are  us<'d  for  runnifig  150  arc  lamps  of  2^00  c.  p. 
in  the  Marnifacturrrs'  and  Liberal  Arts  I^uilding.  They  are 
of  thf  regular  Western  Klectric  type,  the  armatures  being 
\»«'nnd  in  i  J  sictions  with  a  u-part  commutator. 

"nie  distributing  iKjard  shown  on  the  left  is  made  in  six 
srctic»ns,  five  of  which  are  for  no- volt  circuits  and  the  other 
for  JM)  volts.  It  carries  on  the  back  the  field  rheostats  for 
the  30-kw.,  1 10  an<l  22o-v<jlt  generators,  and  the  starting  rheo- 
stat for  the  5<x>-v«»lt  motor.  All  the  l>ack  connections  are 
neatly  made  and  exposed  to  view.  All  bus  bars  and  con- 
nectors are  calculated  on  the  basis  of  1,000  amperes  per 
s«|uare  inch  of  copjKT  section,  (kjc.  amperes  ju-r  stjuare  iucli 


this  lamp  replaced  by  a  stiff,  flat  spring.  The  carbon  rod 
is  held  by  the  clutch  generally  used  in  the  Western  Electric 
Company's  arc  lamps,  this  clutch  being  closed  by  the  a':- 
ti<jn  of  the  stiff  spring,  which  acts  on  the  armature  of  the 
magnet  in  opposition  to  the  shunt  coil.  When  the  lamp  is 
not  burning  the  main  circuit  is  open,  the  carbon  points 
being  drawn  apart  by  the  action  of  the  spring.  When  cur- 
rent is  turned  on  its  only  path  is  through  the  shunt  coil, 
which  is  consequently  strongly  energized,  and  its  armature 
drawn  down  against  the  force  of  the  spring,  thus  <»pcning 
the  clutch  and  releasing  the  rod,  which  drops  and  com- 
pletes the  circuit  through  the  carbons.  Instantly  the  shunt 
circuit  loses  its  current,  and  the  action  of  the  spring  opens 
the  circuit  and  draws  the  arc.  An  auxiliary  spiral  spring  is 
used  for  adjusting  the  balance  between  the  main  spring  and 
the  shunt  magnet,  so  as  to  maintain  the  arc  at  the  proper 
length.  The  feeding  is  by  imperceptible  degrees  and  the  arc 
remains  of  almost  constant  length. 


\   \UNN    01     im:   MiNiN(i   AM)   Mt  i.TipriA.s:  I)    i;\iiimi 


"I  lMii>s  sectiMn  .Hid  yn)  amperes  per  stpiare  inch  «»l  suriace 
for  surface  contacts. 

lloth  these  boards  arc  dark  marble,  highly  polishc<l  back 
and  front,  and  present  a  very  neat  appearance. 

A  small  exhibit  ju«*t  outnidc  the  rail,  which  .attracts  con- 
si«lorable  .iltention.  is  a  small  electromagnet,  the  keeper  of 
uhich  conies  off  with  a  pull  of  abo»ti  4«)o  pounds.  It  is 
lilted  with  a  handle  large  enotjgh  to  be  gras|)etl  with  one 
hand  only,  and  is  generally  surrounded  by  three  or  four  men. 
who  tug  away,  one  after  the  «ither.  an«i  finally  give  it  up. 
Then  there  appears  that  unique  product  of  the  Nfidwinter 
lair,  a  riuu  girl,  who  seizes  the  handle,  gives  it  a  quick  jerk 
sideways,  and  off  it  comes,  while  the  strong  men  look  .jillv. 
They  then  all  do  as  she  did.  and  go  awav  Mtisfied,  thinking 
how  easy  it  is  when  you  know  how. 

The  company  has  on  exhibition  a  pair  of  its  new  arc  lamps 
for  incandcscrnt  circuits.  They  arc  extremely  simple  and 
burn  with  a  ver>-  steady  light.  There  is  only  a  shunt  coil, 
the  series  coil  usually  employed  to  draw  the  art  being  in 


.\  smgular  accitleiit  happene<l  to  one  of  the  company's 
employes.  \\\:  had  tinsel  braid  on  his  coat  sleeve,  and  one 
day  wa-s  leaning  his  arm  on  ihe  h.indle  «»f  a  220V(»lt  double 
p<  le  switch,  when  it  sli])ped  off  and  wedgetl  between  the  two 
pans  of  the  switch  so  that  the  braid  on  his  sleeve  short-cir- 
cuite«l  the  niains.  with  the  result  that  there  was  a  fine  display 
«>f  fireworks  an<l  a  man  with  a  buriuMl  eye.  That  the  braid 
on  his  sleeve  was  metallic  and  might  be  a  source  of  danger 
hati  never  <iccnrre<l  to  him.  and  it  was  two  days  before  he 
was  really  certain  what  had  happened. 

.\mong  the  most  important  exhibits  of  the  Western 
F.lectric  Company  is  the  automatic  revolving  switch  con- 
trolling the  disappearing  figures  on  the  tower.  This  consists 
of  a  cylinder  85  inches  long  and  12  inches  in  diameter,  made 
ttp  of  a  large  number  of  thin  cast-iron  discs  set  with 
5-8  inch  space  between  them.  Each  of  the  discs  is  fur- 
nished with  holes  and  slots  along  the  edge,  through  which 
bolts  can  be  passed  for  securing  pieces  of  hprti  wood,  which 
project  3-4  inch  above  the  surface.     These  pieces  are  1-2 
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inch  wide,  and  are  curved  and  set  concentric  with  the  cylin-      bent  round  and  bolted  to  the  ends  of  the  arms,  and  in  these 
der.     They  are  of  various  lengths,  depending  upon  the  time      holes  are  secured,  by  spring  pressure,  short  pieces  of  arc 


AN     INTERESTING     MOTOR=QENERATOR    COMBiNATICN. 


the  circuit  is  to  be  closed.     Two  rods,  the  length  of  the  cy- 
linder, an<l  placed  one  on  each  side,  acts  as  centres,  upon 


w 


hich 


swing  56  bell  cranks  of  cast  brass.     One  main  from 


light  carbons,  which  can  make  contacts  with  correspLintling 
pieces  held  in  springs  secured  to  circuit  boards,  one  of  whicn 
is  placed  on  each  side  of  the  switch  (the  view  shows  one  of 


WESTERN     ELECTRIC     I5O     KW.     GENERATOR. 


tlie  dynamo  is  connected  with  these  centres,  thus  making  the 
bell  cranks  part  of  the  electric  circuit.  The  horizontal  arms 
of  these  levers  have  holes  formed  by  pieces  of  spring  brass 


them).  The  springs  in  which  these  second  carbons  are  se^ 
cured  are  quite  stiflf,  so  that  the  carbons  can  be  pressed  to- 
gether with  considerable  force,  and  each  spring  is  connected 


«02 


with  a  bimlii)g  post,  by 


thh:    kt^kcxk 


oi  .vmch  it  can  be  placed  in 

a  circuit  It-  ' '  •/'-■  .-i.    .  kin:ps  on  the  tower.    Springs 

acting  on  keep  the  circuits  broken  at  the  car- 

bon contacts,  except  at  such  times  as  they  are  pressed  forward 
by  the  pieces  on  the  revolving  cylinder.  The  cylinder  is  turned 
.steadily  by  a  i-2-h.  p.  motor,  the  speed  of  which  is  reduced  by 
..nc  spur  and  one  worm  gear.  Usually  the  cylinder  has  a 
>pec«l  of  about  two  revolutions  per  minute,  but  by  means  of  a 
rhcrjstat  in  the  field  of  the  motor,  the  speed  can  be  varied 
from  J  to  13  revolutions. 

'Hie  fij^'ures  to  be  pro<lucc<l  having  been  designed,  tli^ 
lam|is  composing  it  are  wired  in  the  groups  as  required, 
and  circuits  led  to  the  circuit  boards  on  the  switch.  Th'.' 
wooden  pieces  are  secured  to  the  cylinder  so  as  to  make 
the  contacts  in  the  order  and  for  the  time  required.  If  the 
groups  of  a  figure  are  to  be  lighted  and  extinguished  one 
after  the  other  at  short  intervals,  a  number  of  short  pieces 
will  be  secured  to  the  cylinder  in  a  spiral  fashion,  so  that  one 
contact  will  be  broken  just  as  the  other  is  closing.  If  it  is 
desired  to  have  the  groups  light  one  after  the  other  and  re- 
main lighted  until  the  figure  is  complete,  the  pieces  on  the 
cylindcT  will  have  a  spiral  beginning  and  all  end  on  the  same 
line,  so  that  as  the  last  group  lights  they  will  all  break  away 
and  leave  the  figure  with  all  lamps  extinguished,  ready  for  a 
new  beginning,  with  contacts  differently  arranged,  so  as  to 
prodticf  several  different  figures  with  the  same  lamps.  It 
will  thus  be  seen  that  with  a  given  numlier  of  lamps  in  a 
large  group.  ht!t  wirerl  with  «;«'V(Ta1  sub-groups,  a  numl>cr  of 
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HKVOIA'INf;  HWnX'H  CONTIIOLLINO  FIGURES  ON  THE 

TOWER. 

dilTerrut  figures  can  l>e  proiluced  durmg  a  revolution  *)l 
lllr  cvliuder. 

This  switch  is  arranged  to  control  12  figures  on  the  tower, 
lach  of  which  consists  of  several  sub-figures.  As  the 
cylinder  revolves  there  comes  a  point  where  all  the  lamps  of 
the  rigures  arc  lighted,  and  a  little  hirther  movement  of  the 
cvlindrr  causes  all  contacts  to  break  away,  and  the  figure* 
begin  again.  I'ifty  clisiiiiQ  were  made  by  Mr.  Jenness,  of 
the  Western  Electric  '  ny,  and  of  these  12  were  chosen 

after  a  consultation  between  the  company's  representative 
and  Chief  Electrician  W.  F.  C.  Hasson. 

The  carbon  contacts  open  about  1-2  inch,  and  with  1 10 
volts  the  arcs  would  hoUl.  Tn  avoid  this,  a  blower,  run  by 
a  motor,  placed  beneath  the  s>\'itch,  discharges  air  into  a 
.j-inch  pipe  running  the  length  of  the  switch  and  close  to  the 
carbon  contacts.  Short,  fiat  norzles  end  close  to  the  con- 
tacts, one  for  ''ach.  and  a  continual  bl.ist  of  air  plays  upon 
them  and  blows  out  the  arcs  when  the  circuits  are  broken. 

A  similar  switch  was  \ised  by  this  company  at  Chicago, 
hut  it  was  sold  to  Mr.  Wanamaker.  of  Philadelphia,  for  con- 
trollint:  lights  in  his  sti^rc.  atvl  this  one  wa«  spcciallv  madr 
for  this  exposition.     The  view  given  shows  it  ven.*  clearly. 

(To  tM  cootlnuc<D 


BV    J  AS    B.     C.AHOON. 

T  the  last  meeting  of  llie  National 

Electric  Light  Association  one  of 

I  he  most  interesting  reports  made 

was  that  of  the  committee  on  data 

m        ^         V.---^  ■    giving   in   tabulated   form   the    re- 

1^^^  f  11   pons  of  the  watt-hours,  pounds  of 

^^\     ^    J        A  I      coal,  kinds  of  coal,  watt-hours  per 

pound  of  coal  and  various  other 
data  from  65  stations  situated  pre- 
sumably in  the  various  parts  of  the 
country.  An  analysis  of  tliis  tabu- 
lated statement  seems  to  show  on 
the  face  of  it  that  the  central  stations  as  a  whole  throughout 
the  countr)'  are  not  in  the  habit  of  keeping  this  particular 
kind  (»f  data,  and  in  many  instances  wiiere  the  watt -hours  per 
pound  of  coal  runs  low,  it  would  indicate  fitfulness  in  oper- 
ation, c>)mbined  with  remarkably  poor  firing  in  the  boiler. 
It  seems  hard  to  conceive  that  any  station  at  the  present  time 
should  require  20  pounds  of  coal  per  hour  for  each  indicated 
hor.sc  power,  yet  we  find  three  stations  reporting  practically 
what  amounts  to  this;  and  the  number  requiring  between  10 
and  20  pounds  of  coal  per  indicated  horse  power  is  quite 
numerous,  while  those  requiring  over  five  pounds  of  coal  are 
in  a  great  majority.  I  find  on  averaging  up  the  differor.t 
kinds  of  coal,  and  combining  most  of  them  under  the  four 
heads  of  slack,  bituminous,  small  hard  and  screenings  tha' 
16  users  of  slack  furnish  an  average  of  watt-hours  per  pound 
of  coal  of  72.75;  next  come  10  users  of  bituminous  coal, 
which  gives  an  average  of  75.6;  then  12  users  of  small  hard, 
with  an  average  of  116.4.  while  lastly  two  users  of  screenings 
licafl  the  list  with  183  and  208  watt-hours  respectively  per 
I)ound  of  coal,  while  Youghiogheny  coal,  which  is  supposed 
to  be  at  the  head  of  the  list  of  steaming  coals,  makes  the  unfav 
orable  showing  of  83  and  104  watt-hours  from  the  two  places 
reporting  this.  I  think  we  would  be  perfectly  justified  in 
saying  that  if  manufacturing  concerns  can,  witli  their  large 
Corliss  engines  and  first-class  boiler  plants  with  suitable  at- 
tendants, produce  horse  power  at  the  rate  of  i  h.  p.  for  every 

1  1-2  pounds  of  coal  used,  then  our  large  and  well  equi])ped 
central  stations  in  the  largest  cities  should  do  equally  as  well, 
while  those  in  the  smaller  sized  cities  and  towns,  w^herc  the 
load  is  more  unequal,  should  at  least  obtain  i  h,  p.  for  each 

2  1-2  pounds  of  coal,  and  the  stations  in  country  towns  run- 
ning only  for  seven  or  eight  hours  a  day,  with  non-condens 
ing  (nijincs.  should  be  able  to  produce  I  h.  p.  on  approxi- 
mately five  jiounds  of  coal  per  hour.  These  figures  are 
within  the  bounds  of  reason,  and  warranted  if  we  are  to  strive 
for  economical  results  and  a  proper  dividend  on  our  in- 
vestment. We,  of  course,  expect  that  the  stations  in  difTer- 
ent  parts  <^f  the  country  will  use  that  coal  which  is  nearest 
to  them,  provided  it  be  the  mo.st  economical  as  well. 
An  average  theoretical  value  of  coal  is  given  by  various 
authorities  in  pounds  of  water  evaporated  as  follows,  from 
which  it  will  be  seen  that  the  value  is  not  as  variable  as  many 
people  suppose: 

TARLE  1.— THEORETICAL  VALUE  OF  COAU 

Llw.  of  watpr 
K)iid  evaporat**^ 

T<->iiElit' 'Ehon>  \4.'if> 

r-  mla    anthracite,    avpmire 14.4R 

r,.;  M  ,.,.     llsnUe,   average 14.2ft 

Tpxrp  UinUp 1S.41 

ni  V  IS.JR 

<^i  W«R 

Of  course  the  practical  value  of  these  coals  is  considerably 
less  than  that  showTi;  either,  however,  does  to  illustrate  the 
p<^int  that  no  one  section  of  the  v-ountrA-  need  sav  that  thrv 
rannot  compete  with  another  section,  because  th^y  are  handi- 
capped too  he,ivily  in  the  steaming  qualitv  of  their  coal. 

In  going  over  the  table  of  data  it  seems  to  me  that  a  con- 
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venient  way  in  which  station  men  might  find  out  the  total 
watt-hours  for  their  daily  consumption  of  coal,  as  well  as 
other  points  of  interest,  would  be  by  the  construction  of  a 
diagram  similar  to  the  one  shown  herewith;  on  this,  the 
curve  A  B  C  is  plotted  from  the  number  of  pounds  of  coal 
per  indicated  horse  power  per  hour  as  ordinates  and  watt- 
hours  per  pound  of  coal  as  abscissae,  while  the  lines  radiat- 
ing from  zero  point  are  plotted  with  tons  of  coal  as  ordinates 
and  total  watt-hours  as  abscissae  for  each  of  the  rates  in 
watt-hours  per  pound  of  coal,  running  from  3c  to  400. 

The  use  of  the  diagram  may  be  illustrated  as  follows:  Sup- 
pose we  are  burning  coal  at  the  rate  of  two  pounds  per  indi- 
cated horse  power  per  hour  and  consuming  10  tons  per  day 
and  we  wish  to  find  the  total  watt-hours.  Start  from  the 
point  2  in  the  right-hand  margin  and  go  across  horizontally 
until  we  meet  the  curve;  thence  proceeding  vertically,  we  find 
on  the  upper  margin  the  watt-hours  per  pound  of  coal  to  be 
302.13,  the  nearest  line  to  this  is  O  Z' marked  300,  follow- 
ing down  the  adjacent  line  corresponding  to  3C2.13  until  it 
intersects  the  horizontal  line  through  10  on  the  left-hand 
margin,  we  get  vertically  underneath  the  total  watt  hours  as 


by  a  single-pole  porcelain  knob  switch.  The  feed  wires  are 
connected  to  each  cabinet  by  a  double-pole  knife  switch  of 
the  old  Edison  pattern  and  protected  by  fuses.  The  main 
switch  connects  with  the  balance  wires,  which  join  the  ends 
of  all  feeders,  each  connection  to  balance  wires  being  through 
a  double-pole  knife  switch  with  fuse  cut-out.  Each  cabinet 
is  lighted  by  a  lamp  placed  inside.  Brass  armored  conduit 
Wis  used  throughout.  The  climatic  conditions  are  very 
severe,  and  ordinary  rubber  insulation  will  not  stand,  so  a 
special  grade  of  insulation,  made  by  the  Okonite  company, 
was  used — over  175,000  feet  of  conduit  (Interior  Conduit 
and  Insulation  Company)  and  1 10,000  feet  of  Okonite  cable. 
A  special  feature  in  the  work  is  the  absence  of  joints  in 
the  wire,  all  the  wire  being  run  in  loops  to  connecting  points. 
This  allows  the  removal  and  replacing  of  any  wire  in  the 
buildings  without  disturbing  any  others.  In  order  to  reach 
the  lamps  placed  on  the  garden  walls,  it  was  necessary-  to 
run  the  wires  underground.  The  soil  eats  away  iron  pipes 
in  a  short  while,  so  special  care  had  to  be  taken  to  protect 
the  underground  wires.  A  -wooden  trough  was  first  placed 
in  the  ground  and  in  this  the  wires  in  brass-armored  con- 


Watt  hours  per  pound  of  coal — see  curve  ABC 
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DIAGRAM   OF     COAL     CONSUMPTION     AND     WATT=hOURS. 


6,042,600.  By  starting  with  either  of  the  other  items  indi- 
cated, any  one  of  the  others  may  be  ascertained.  This  can 
easily  be  drawn  out  on  quite  a  large  scale,  and  will  thus,  I 
hope,  prove  of  some  assistance  to  station  men. 

(To  be  Continued.) 


The  New  Wiring  Installation  of  the  St.  Augustine  (Fla.)  Hotels. 


The  magnificent  hotels.  Ponce  de  Leon  and  Alcazar,  at  St. 
Augustine,  Fla..  have  been  recently  rewired  and  refitted  elec- 
trically in  the  most  complete  and  approved  manner.  The 
original  wiring  was,  at  the  time  when  installed,  in  accord- 
ance with  current  practice,  hut  the  underwriters  condemned 
the  work  a  year  ago,  and  it  has  been  entirely  overhauled 
and  a  system  installed  by  Mr.  H.  E.  Best,  the  electrician  of 
these  hotels,  which  is  not  only  up  to  all  requirements,  but 
ahead  of  them.  The  cabinet  system  of  ctit-outs  is  exclusively 
Tised.  the  cabinets  being  made  entirely  of  polished  marble. 
Each  circuit  (having  five  lights  on  the  average)  is  controlled 


(luit  were  laid  and  surrounded  with  pitch,  which  was  kept 
from  becoming  brittle  by  mixing  it  with  wax.  In  the 
dynamo  room  a  handsome  marble  switchboard  has  been 
placed,  and  on  it  ammeters,  voltmeters  and  a  balance  volt- 
meter of  the  standard  Weston  illuminated  dial  t\-pe.  Press- 
ure wires  run  to  seven  points  of  the  system  and  give  the 
pressure  at  these  points  by  connection  at  the  s\\'itchboard. 
The  variation  at  no  time  exceeds  i  per  cent,  above  01  below 
the  normal  voltage.  The  electroliers  are  all  fitted  ^^•ith  the 
standard  three-way  switch  of  the  General  Electric  Company, 
allowing  the  turning  on  or  oflf  of  any  number  of  lights. 
These  switches  have  milled  heads  and  are  placed  just  under 
the  bowl  or  central  part  of  the  electrolier,  where  they  are 
unobtrusive  and  easily  reached.  The  whole  system  has  been 
installed  in  the  most  thorough  and  workmanlike  man- 
ner, and  reflects  great  credit  on  the  electrician.  Mr.  H.  E. 
Rest,  who  designed  the  cabinets  and  planned  and  super- 
vised the  whole  installation.  There  are  over  6,000  lights  in 
the  two  hotels. 
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f^lectrical    Advertising  Twenty    Years    Ago. 


Tlu  i.  ;i.>val  of  The  KIcctrical  World  to  its  new  quarters 
in  the  hiiiMing  adjoining'  the  one  in  which  twenty  years  ago 
its  immediate  prcdect-s.,r,  The  Operator,  occupied  its  first 
<  nice,  recalls  the  enormous  growth  of  the  efectrical  industries 
in  that  peri'Kl,  and  in  no  way  is  this  growth  hitter  illustrated 
than  by  a  comparison  hetween  those  early  days  and  the 
prisent  time  in  the  numher  and  character  of  the  advertising 
announcements  of  those  engaged  in  electrical  pursuits. 

\\v  print  with  this  repnxluctions  of  advertisements  that 
a|ipeare<l  in  the  columns  of  The  Operator  two  decades  ago, 
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ami  which  represent  almost  the  entire  advertising  business  of 
that  <lay.  for  in  going  over  the  early  mnnbers  of  that  journal 
we  find  the  space  occui>ied  with  the  announcements  of 
other  firms  to  Im-  very  small  indeed.  Net  the  v<»lumc  of 
this  advertising,  such  as  it  is.  was  really  representative  of 
the  electrical  business  of  that  day,  and  the  contrasts  afforded 
bv  a  glance  at  the  htm<lreds  of  business  amiouncements  in 
<  ne  of  the  current  issues  <if  The  l-'lectricaj  World  is  a  strik- 
ing object  lesson  t«»  th«»se  who  care  to  obtain  an  idea  of  the 
extent  (»f  the  great  movement  which  has  given  to  the  latter 
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part  ol  the  nineteenth  century  the  «listinctive  name  of  "The 
Illeclrical  Age." 

it  is  noteworthy  that  tho>e  wh<»  twenty  years  ago  werv- 
most  prominently  in  the  electrical  business  still  remain  in 
the  front  tajik,  though  some  have  transferrc<l  their  attention 
to  other  departments  of  the  great  field  they  assisted  in  open- 
ing up. 

The  t»ldest  firm  represented  is  that  of  Joseph  Moore  ^: 
Sons,  of  Philadelphia,  which  was  founded  in  1820,  and  is  now 
continued  by  Mr.  Mo.>re's  son.  Mr.  Alfred  F.  Moore,  with 
whom,  however,  is  associated  Mr.  A.  Bounionville  and  Mr. 
C.  C.  King. 

Another  pioneer  Philadelphia  firm  whose  advertisement 
appeared  in  The  Operator  two  decades  ago — and  which,  it 
may  be  added,  has  never  been  out  of  it  or  of  its  successor  for 


a  single  issue  since.  The  Electrical  World,  moreover,  being 
the  only  electrical  journal  in  which  this  firm  carries  an  adver- 
tising announcement — is  Partrick  &  Carter,  established  in 
1867,  and  now  doing  business  a  few  squares,  as  tehy  say  in 
the  Quaker  City,  away  from  its  original  location  on  South 
Fourth  street.  Mr.  Partrick  himself  died  a  decade  or  more 
ago,  but  Mr.  Carter  is  still  the  superintendent  of  the  factor)', 
while  two  young  men — Messrs.  Charles  M.  and  E.  Ward 
W'ilkins — who  had  grown  up  in  the  employ  of  Partrick  & 
Carter,  are  the  other  members  of  the  firm. 

The  business  of  L.  C  Tillotson  &  Co..  which,  after  the 
death  of  Mr.  Tillotson.  was  incorporated  under  the  title  of 
The  E.  S.  Circeley  &  Co..  was  founded  by  L.  G.  Tillotson  and 
<  ien.  E.  I^.  (ireeley  in  1865.  though  .Mr.  Tillotson  had  pre- 
viously been  engage<l  in  the  same  business.     The  original 
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location  of  the  firm  was  8  Dey  street,  directly  opposite  its 
present  place  of  business,  to  which  it  moved  when  the  old 
•  |uarters  were  vacated  to  make  room  for  the  Western  Union 
Building.  Thus,  for  almost  thirty  years,  The  E.  S.  (ireeley 
<\:  Co.,  or  the  firm  which  preceded  it,  has  had  its  headquarters 
in  the  .same  street. 

TIk'  name  of  Eugene   F.  Phillips,  whose  annual   RIickIc 

EDISON'S    INK    RECORDER, 

For  Amateur  Students  and  Private  Lines 


iruact  an>N  4  far.] 

send  for  circular. 
Eptson  8^  Murray, 

lo  and  12  Ward  Street, 

NEWARK,  N.  r. 


Uland  clambake  has  been  the  means  for  many  years  of  in- 
troducing newcomers  in  the  electrical  business  to  the  "  Old 
Timers."  and  thus  funiishing  a  connecting  link  between  the 
past  and  the  present  was  relatively  as  familiar  in  the  olden 
days  as  it  is  now,  and  almost  as  popular. 

It  is  but  natural  that  in  an  electrical  journal  of  twenty 
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years  ago  we  should  meet  with  the  name  of  Edison,  though 
up  to  that  time  he  had  confined  his  inventive  genius  to  the 
sphere  of  telegraphy.  While  he  was  well  known  at  this 
early  day,  and  had  been  one  of  the  earliest  contributors  to 
the  reading  columns  of  The  Operator,  the  great  achieve- 
ments which  have  immortalized  his  name  had  their  birth  in 
the  half  dozen  years  subsequent  to  1874.  Among  those  con- 
nected in  business  with  Mr.  Edison  about  this  period  was 
Mr.  Franklin  L.  Pope  and  the  late  Mr.  James  N.  Ashley.     A 


A 


CARD. 


THE  METALLIC  UALTAKIC  nATTEET. 

▲  Notice  having  be«a  exu-usivety  published  tnd 
drculaud  uiaoancing  Ihe  Appoinlmeot  by  Edwin 
bfUi  of  uioUMr  drm  u  s<>I<  tgtiiU  tor  Ihe  minu- 
fMldre  ud  «»Je  of  the  Metallic  (or  Lcid)  Galvanic 
Battery,  known  lo  the  trade  aa  the  "  Eagloa  Metallic 
GalTinic  Battery."  and  enjoining  all  oihcr  parliei 
from  manufacluring  or  wUing  the  l)»iicry.  "e  take 
thia  nicihod  of  informing  Iho  public  of  our  position 
ihi  rights  In  regard  to  <ald  battery. 

At  the  time  the  notice  referred  to  was  prepared 
and  published  it  *a»  well  known  to  Eagles,  as  well 
aa  to  us,  that  bii  application  tor  a  patent  on  the 
bttteryhad  betn  rejected  raore  than  a  year  previous. 
OD  the  ground  thai  the  appllcaal  was  not  the  oripnal 
UlTentor. 

The  original  Inventor  of  the  battery  uow  has  ajj  ap- 
plication pendhig  hi  the  Patent  Office  for  a  patent  on 
hUteveai'ioJi,  wttah  we  have  no  doubt  will  bo  grant- 
•d,  and  which,  when  isaiKd.  will  be  ctnlroiled  by  <u 

Ia  any  ciue  Ihe  notice  is  preposterous,  as  in  no 
CT«nl  can  a  valid  patent  possibly  he  Uaucd  to-any 
other  than. the  origloal  inventor. 

We  continue  and  shall  continue  to  manufacture 
and  sell  saM  Metallic  Qalranic  Baltety,  and  parties 
purchasing  of  us  will  be  fally  protectod  In  their 
ri^Lt  to  sell  and  use  the  same. 

Those  who  may  purchase  this  battery  manufac- 
tured by  other  parlies  not  authorized  by  ua,  will  be 
««cr  the  hsue  of  the  patent,  legally  liable  lo  pay 
royalty  lo  as  on  battery  a»  purchaae()  from  or  made 
by  unauthortzed  parties. 

The  Metallic  (Lead)  Galvanic  Battery  may  be  had 
of  ua,  or  from  Messrs.  L.  O.  TiUotaon  &  Co ,  who  are 
our  agenu  for  its  sale,  at  our  prices,  and  who  will 
guarantee  againat  infi-ingenieot  in  any  battery  l!ial 
they  aell.  F.  L.  POPE  .C  CO., 

as  VtMifStrtet. 

Kbw  Yoe«,  Dec.  9,  187i 
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Wo  nre  odcring  SO  per  cent,  dlscouot  from  Hit 
prices  on  all  Instrumenla  of  our  manufacture. 

L.  G.  TILLOTSON  &  CO  . 


Mr.  Murray,  however,  a  grocer,  had  furnished  the  money 
for  the  firm  of  Edison  &  Murray,  one  of  whose  advertise- 
ments is  here  reproduced. 

Another  familiar  name  is  that  of  Mr.  Ralph  W.  Pope,  now 
the*  genial  secretary  of  the  American  Institute  of  Electrical 
Engineers,  who  was  the  inventor  of  the,  in  its  day,  widely 
known  "  snapper  "  sounder  mentioned  in  the  advertisement. 
The  idea  of  this  popular  instrument  was  conceived  by  Mr. 
Pope  in  a  printing  office  one  day  while  handling  a  printer's 
composing  rule.  The  rule  had  been  dented  and  when  bent 
gave  a  note  so  near  like  that  of  a  sounder,  that  he  borrowed 
the  rule  and  based  on  it  the  construction  of  the  "  snapper 
sounder." 


Economy  in  Electrical   Distribution. 


BY  ALBERT   L.  CLOUGH. 

It  is  a  well  known  fact  that  the  utmost  economy  of  distri- 
bution is  attained  in  a  system  of  electrical  supply  in  which 
the  sum  of  the  interest  on  the  investment  plus  the  energy 
loss  amounts  annually  to  the  smallest  amount. 

In  many  instances,  however,  this  fundamental  and  un- 
questioned truth  is  disregarded  and  that  system  chosen 
which  ofifers  the  possibility  of  starting  the  plant  with  the 
least  expense,  leaving  the  matter  of  future  efficiency  out  of 
the  question.  In  this  way  a  great  many  stations  have  been 
equipped  with  the  alternating  system  which  would  in  the  end 
have  been  better  served  by  the  three-wire  method  of  dis- 
tribution. Both  of  these  systems  have  their  advantages  and 
defects  and  their  conditions  of  greatest  and  least  adaptabil- 
ity, which  it  may  be  well  briefly  to  review. 

In  the  alternating  current  system  a  constant  loss,  inde- 
pendent of  the  number  of  lamps  operated,  is  experienced, 
which  is  due  to  the  hysteresis  and  eddy  currents  in  the 
transformers.  This  loss  amount.?  to  about  5  per  cent,  of 
the  total  capacit}'  installed,  and  at  low  loads  reduces  the  effi- 
ciency of  the  system  to  a  ridiculously  small  amount.  It 
may  amount  in  extreme  cases  to  many  times  the  useful  en- 
ergy distributed. 


The  copper  required  for  a  given  conductor  loss  m  the  al- 
ternating system  is,  as  is  ^vell  known,  only  about  1-32  tliat 
required  in  the  three-wire  sysiem  for  the  same  amount  of  en- 
ergy transmitted. 

1  he  three-wire  system,  on  the  other  hand,  reaches  its  max- 
imum efficiency  of  distribution  at  its  very  lightest  loads,  and 
can  only  handle  large  loads  commercially  within  compara- 
tively small  areas. 

In  the  handling  of  large  loads  at  a  considerable  distance 
tne  alternating  system  thus  reaches  its  highest  degree  of  use- 
fulness, while  the  direct  system  can  only  overcome  dis- 
tances of  any  magnitude,  with  efficiency,  when  the  call  for 
current  is  small. 

Now  in  most  central  stations  there  is  a  large  demand  for 
current  only  during  six  or  seven  hours  in  the  evening. 
During  the  rest  of  the  twenty-four  hours  the  rate  of  supply 
falls  to  a  very  small  fraction  of  the  maximum,  notably  dur- 
ing the  hours  from  midnight  until  morning  and  during  the 
sunny  hours  of  the  day. 

If  a  practicable  combination  of  the  two  methods  of  supply 
could  be  devised,  employing  each  during  the  period  of  its 
greatest  adaptability,  much  improvement  might  result.  The 
alternating  current  would  be  used — at  its  best — during  the 
heavy  load,  while  the  use  of  the  direct  current  during  the 
rest  of  the  time  would  do  away  with  the  uneconomical  condi- 
tions brought  about  by  the  constant  transformer  losses. 

.Some  effort  must  have  been  expended  by  inventors  toward 
the  solution  of  this  problem,  but  not  much  seems  to  have 
been  accomplished.  The  following  diagram  may  possibly 
furnish  a  hint  in  the  right  direction.  Referring  to  the  fig- 
ure, D  represents  a  source  ot  direct  and  of  alternating  cur- 
rent which  may  be,  as  here  shown,  a  dynamo  capable  of  fur- 
nishing both;  its  direct  current  output  being  used  in  con- 
nection with  a  storage  battery,  B,  in  order  to  make  use  of  a 
three-wire  circuit,  or  it  may  be  the  combination  of  an  alter- 
nating current  machine  and  two  direct  current  machines,  ar- 
ranged in  the  usual  way.  The  alternating  current  is  sup- 
plied to  the  bus  bars  yl/ J/ and  the  direct  current  to  the  three 
busses  N  A'  A\  From  J/ J/ extend  the  two  feeders  M^  M^ 
through  the  double  pole  switch  6\  to  the  transformer  pri- 
maries of  the  two  representative  consumers'  stations  P^  and 
Pj,  and  from  N^  A' N^xo.  run  through  the  triple  pole  switch^"., 
the  three  feeders  A\  A\  N^  connected  to  the  lamps  of  the 
two  consumers  through  their  transformer  secondaries.  H H 
are  automatic  devices  placed  at  certain  points  in  the  three- 
wire  system  to  short  circuit  the  mains  while  the  alternat- 
ing current  is  in  use. 

The  operation  of  the  an^angement  is  as  follows:  During 
the  hours  of  large  demand  the  switch  ^,  would  be  closed 
and  switch  S^  open  and  the  lamps  would  be  supplied  on  the 
alternating  system  in  the  usun'  way,  with  the  exception  that 
the  devices  H  H,  having  acted,  would  form,  by  short  cir- 
cuiting Ny  A\  N",  a  common  return  for  the  currents  in  the 
house  circuits.  The  transformer  secondaries  would  be  dis- 
tributed upon  the  three-wire  mains  so  as  not  only  to  bal- 
ance the  two  sides,  but,  furthermore,  there  would  be  the 
same  number  of  transformers  poled  in  the  same  direction 
on  each  side  so  as  to  reduce  the  current  in  the  common 
conductvjr.  The  transformers  are  not  in  parallel,  as  might 
for  the  moment  be  thought  to  be  the  case. 

During  times  when  the  call  for  current  is  light  switch  .9;. 
would  be  closed  and  switch  6*1  would  be  open,  and  the 
lamps  would  be  operated  as  from  an  ordinary  three-\vire 
system,  the  presence  of  the  transformer  secondaries  pro- 
ducing only  a  very'  small  drop. 

The  claim  made  for  the  arrangement  is  that  the  saving  in 
constant  transformer  losses  would  far  more  than  pay  the 
interest  upon  the  extra  three-wire  feeders  [N^  iV,)  at  least 
within  certain  limits  of  distance  and  of  load  factor.  The 
current  required  from  the  direct  current  conductors  being 
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"Aj  itimdlf  owing  to  the  period  of  itie  day  during  vshich  tlicy 
arc  u&ed,  calls  for  comparatively  small  wires,  and  the  abso 
lute  amount  of  energy  di-uibutcd  ib  .vj  inconsiderable  that  a 
larger  percentage  loss  th.in  usual  may  be  allowed.  The  fact 
that  the  extra  conductors  would  be  rim  upon  the  same  poles 
with  the  alternating  wires  is  a  point  to  be  considered. 

ill  the  diagram  iV,.  J/,  an- alternating  current  feeders  sup- 
plying remote  and  scattered  districts  continuously  by  alter- 
nating current,  and  A'„  X,.  .\\  is  a  three-wire  network  serv- 
ing continuously  a  region   immediately  about  the  station. 


case  du  not  agree  vMili  Lhusc  yji  Mr.  Gitiord  is  probably  on 
account  of  the  very  large  amount  oi  cross-mduction,  but  may 
also  be  due  to  ihe  large  bize  ol  tlie  prnicipal  coil. 


I'UOI'UHKD  HY8TKM   OK   DIHTKIHUTION. 

It  is  believed  that  between  these  two  classes  of  consumers 
anti  in  certain  conditions  of  the  load  factor  a  combined  sys- 
tem w«iuld  {K>s.se!is  an  advantage  in  economy. 


An   Unpatented    Improvement    in  the  Magneto    lelephonc. 


I'V     ROIIi^KT     K     H)Klv 

The  idea  mentioned  by  Mr.  (iifford  in  The  Llectrical 
World  of  March  31,  of  superimposing  a  cl«»scd  secondary 
Citjl  upon  the  coil  of  a  magneto  teleph«>ne,  has  also  been 
tried  by  the  writer  on  a  private  experimental  line. 

The  line  was  750  feet  long,  with  ground  return,  lor  4(X) 
feet  it  ran  parallel  to  two  alternatini^  iiunndescenl  circuits,  an 
arc  circuit  and  a  street  railway  line,  llic  instrunicnt  used 
had  a  150-ohin  coil,  around  whicn  was  laid  a  secondary  coil 
of  i<«  turns,  and  outside  of  this  was  a  thin  metallic  shell. 

With  the  secondary  open  and  the  shell  removed,  the  roar 
due  to  the  induction  from  the  alternator  circuit  was  so  loud 
as  to  make  convcrs;ition  diflic\dt.  and  when  an  electric  car 
was  working  up  speed  on  that  section  of  the  road,  all  trans- 
tnission  of  speech  was  o\it  of  the  question. 

The  additiriti  of  the  metallic  shell  did  not  appreciably  re- 
duce these  objectionable  efTects.  When  the  secondary  cir- 
cuit was  closed,  however,  the  roar  ^^•as  cut  down  about  one 
half,  the  articvilation  becoming  more  distinct  and  gi>*tng  a 
tone  corresponding  to  the  reversals  in  the  alternator  line. 
The  loudness  of  the  speech  was  alsv  afTected  to  a  certain 
extent,  and  its  distinctness  iticreased.  rendering  conversa- 
tion more  satisfactory  .ind  without  interruption. 

The  reason  whv  these  results  in  the  matter  of  the  metal 


Calculating;   .Magnet   Coils. 


BV    C.     H.     KEUELL. 

The  coustajit  use  of  tables  of  copper  wire,  as  published, 
has  made  us  so  familiar  witli  them  that  it  is  possibly  useless 
to  suggest  a  change,  even  if  that  change  is  nothing  more  tiiaii 
an  addition.  To  those,  however,  who  make  frequent  use  of 
the  tables  for  calculations  of  field  winding — and  they  are  not 
few,  but  many — one  more  column  is  of  great  help,  saving 
much  time  and  rendering  results  more  certain. 

It  is  well  known  thai  a  certain  voltage  at  the  terminals  of 
a  piece  of  wire  of  a  given  size  will  correspond  to  a  definite 
number  of  ampere  feet,  whether  the  piece  be  long  or  short,  if 
the  temperature  remains  the  same.  For  example,  1,000  feet 
of  No.  10  B,  &  S.  wire  has  a  resistance  of  about  i  ohm; 
if  a  potential  of  one  volt  be  maintained  at  the  terminals  of 
tiiat  1,000  feet,  about  one  ampere  will  flow,  giving  a  total 
of  I, coo  ampere  feet.  With  2,000  feet  of  the  same  wire,  hav- 
ing one  volt  maintained  at  its  terminals,  only  half  the  cur- 
lent  will  flow,  as  we  have  double  the  resistance,  but  we  will 
again  have  a  total  of  1,000  ampere  feet.  In  the  same  wa\ 
evcr>'  wire  has  a  definite  number  of  ampere  feet  per  volt,  and 
the  ampere  feet  of  any  wire  for  any  voltage  can  be  obtained 
by  multiplying  the  ampere  feet  per  volt  for  that  wire  by  the 
voltage  used. 


.\iiit.-iic'aii 

gaUKc 

Ampere   feel 

American   gaug:e. 

Ampere   fet-l 

B.  &  S.  number. 

per  volt. 

B. 

&  S 

.  number. 

per  volt. 

UOOO 

20,383 

19 

120.6 

000 

16.166 

20 

98.40 

00 

12.819 

21 

78.03 

0 

10.172 

22 

61.91 

1 

8.062 

23 

49.07 

2 

6.394 

24 

38.92 

3 

5.070 

25 

30.86 

4 

4.021 

26 

24.47 

S 

3,189 

27 

19.41 

« 

2.529 

28 

15.39 

1 

.'.uo:. 

29 

12.21 

a 

1.590 

30 

9.esi 

it 

1,261 

31 

7.857 

10 

1,000 

32 

6.088 

11 

7'.t;{ .  2 

33 

4.829 

12 

»;.".».  0 

34 

3.828 

u 

49S.8 

35 

3.03e 

14 

386.0 

36 

2.408 

16 

321.0 

37 

l.M» 

16 

248.8 

38 

1.514 

17 

197.4 

39 

1.201 

18 

156.5 

40 

.9628 

In  calculations  ui  the  held  of  a  machine,  lind  tlie  ampere 
turns  re(juired,  then  the  ampere  feet,  knowing  the  average 
length  of  a  turn.  If  this  number  of  ampere  feet  be  divided 
by  the  voltage  used,  we  obtain  the  ampere  feet  per  volt  that 
the  right  size  of  wire  will  give.  By  referring  to  the  above 
table  the  nearest  size  of  wire  can  immediately  be  obtaineil. 
The  amount  of  that  wire  which  must  be  used  is,  however, 
another  consideration. 

(The    nmnbers    in    Mr.    Bedell's    table    representing   the 
ampere  feet  per  volt  are  evidently  the  same  as  those  repre 
sinting  the  number  of  feet  per  ohm,  the  values  of  which 
are  given  in  many  tables. — Ed.) 


Electric  Cooking    and  Heatin};, 

Mr.  R.  E.  Crompton.  in  a  recent  interview  in  the  "Pall 
Mall  Gazette,"  gives  some  facts  and  figures  in  regard  to  elec 
trie  cooking  and  heating.  On  a  loovolt  circuit,  he  said,  it 
took  25  amperes  to  heat  up  a  small  family  oven,  which  would 
then  cook  for  nearly  an  hour.  A  frying  pan  requires  2  i-j 
amperes,  and  it  costs  one-third  of  a  cent  (with  electricit>'  at  8 
cents  per  kilowatt)  to  heat  an  ordinary-  tea  kettle.  A  flatiron 
takes  from  21-2  to  3  amperes  of  current,  and  a  soldering 
iron  1  1-2  amperes. 
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The  Practical  Importance  of  Resonance  in  the  I  ransmisslon  of 

Electrical  Power. 


BY    V.    W.   DUNUAK. 

iiE  rapid  strides  which  have  recently  been 
made  in  the  transmission  of  electrical 
power  to  great  distances  have  increased 
the  practical  importance  of  so  designing 
the  circuit  that  a  given  current  may  be 
transmitted  with  a  minimum  cost  of  cop- 
per. It  has  become  so  customary  in  the 
designing  of  circuits  for  the  transmission 
of  steady  or  continuous  currents  in  which 
the  current  follows  Ohm's  law  to  neg- 
lect the  capacity  and  inductance  of  the 
circuit,  that  the  effect  of  these  tv/o  factors, 
which  are  all  important  in  the  transmission  of  power  by 
alternating  currents,  are  either  entirely  neglected  or  con- 
sidered as  correction  factors,  and  as  necessarily  detrimental 
to  the  transmission  of  alternating  currents. 

'I'he  object  of  these  articles  is  to  bring  forward  the  prac- 
tical miportance  of  these  two  factors,  C  and  Z,  to  point 
out  the  laws  which  govern  their  effect  upon  the  current 
and  to  show  that  instead  of  being  detrimental  to  a  correctly 
designed  circuit,  they  may  become  of  great  practical  utility 
and  will  allow  a  far  greater  economy  of  copper  in  a  circuit 
properly  designed  to  respond  to  a  given  period  of  alterna- 
tion than  can  be  secured  by  means  of  the  direct  current  a/ 
/he  same  voltage. 

In  other  words,  while  the  current  which  can  be  produced 

E 

by  a  direct  E.  M.  F.  in  a  given  circuit  is  -^,  it  can   readily 

be  shown  that  by  suitably  adjusting  the  electro-static  capa- 
city and  electro-magnetic  inductance  upon  this  same  circuit 
it  may  be  made  to  deliver  a  current  at  the   distant   end   for 

E 


a  definite  rate  of  alternating  E.  ]\I.  F 


far  in    excess  of 


R 


It  is,  however,  almost  universally  true  that  with  the  exist- 
ing methods  of  circuit  construction  the  values  of  C  and  L 
\vhich  occur  are  not  at  all  suited  for  securing  this  economy 
of  copper  with  the  ordinary  low  rates  of  alternation,  and 
that  with  few  exceptions  the  current  which  is  received  at 
the  distant  end  is  less  than  would  be  secured  with  a  steady 
E.  M.  F.  of  equal  (average  or  maximum)  value. 

It  may  be  readily  shown  that  the  physical  dimensions  of 
the  electrical  units  Cand  L  are  respectively  the  reciprocal 
of  an  acceleration  and  a  length.  But  the  motion  resulting 
from  an  impressed  sinusoidal  force  is    given    by    the    law 

V4  n''  displacement 
a« 


where  /  is  the  time. 


acceleration 
Thus    the    motion   of   a   simple   pendulum    is 


given 


=  2;r  /     ,  w 


here  /  =    length    and   g 


by 
acceleration   of 


gravity.  We  see  at  once,  then,  that  the  electrical  circuit 
will  assume  under  the  impressed  alternating  E.  I\l.  F. 
g  —.   E   sin    ait,    a     harmonic     vibration      of     the     period 

t  ^  K    \     I  .     K  will  be  determined  later 

"C 

It  at  once  follows  that  if  every  electrical  circuit  possesses 
a  particular  pitch  or  rate  of  its  own,  then  it  will  respond  per- 
fectly only  to  that  pitch  or  some  of  its  overtones.  Just  as 
an  organ  pipe  or  piano  string  will  respond  perfectly  only 
to  its  own  natural  rate  of  vibration  or  its  overtones. 

But  if  we  take  a  long,  light  string,  very  loosely  stretched, 
it  is  quite  evident  that  it  will  possess  no  marked  pitch  of  its 
own,  and  will  be  able  to  respond,  to  some  extent,  to  any  rate 


of  vibration  unpressed  upon  it     But  if  these  vibrations  be 
impressed  at  one  end  of  the  string,  they  rapidly  die  out  dur- 
ing the  period  of  traversing  the  string,  and  by  the  time  tlie 
distant  end  is  reached  may  have  but  a  small  fraction  of  their 
original  value.     The  energy  which  would  have  been  per- 
fectly transmitted  to  the  distant  end  had  the  string  been 
tightly  stretched  and  of  heavier  material,  has  in  this  case 
been  largely  absorbed  by  the  light,  inelastic  string,  and  dis- 
sipated as  heat.    This  is  the  case  with  the  electrical  circuits  of 
to-day.     They  are  constructed  with  little  electrical  inertia  or 
weight,  and  so  much  electrical  capacity  (reverse  of  mechani- 
cal tension),  that  they  possess  no  marked  pitch  of  their  own, 
and  are  consequently,  like  the  light,  loose  string,  capable  of 
imperfecdy   responding  to  any  period  of  vibration  forced 
upon  them,  and  of  transmitting  that  vibration  with  a  con- 
siderable loss  to  the  distant  end.     If,  now,  the  string  be  kept 
at  the  same  tension,  and  the  material  be  increased  in  size  and 
weight,  it  is  evident  that  the  natural  period  of  the  string  will 
become  more  and  more  prominent,  and  it  will  respond  to 
and  transmit  that  rate  of  alternation  with  little  or  no  loss — 
and  remain  practically  inert  for  all  other  rates — save  the 
overtones  of  this  fundamental. 

Similarly,  if  the  electrical  inertia  (inductance)  of  the  cur- 
rent be  increased,  the  natural  period  of  vibration  will  assert 
itself,  and  if  that  vibration,  or  its  overtones,  be  impressed 
upon  it,  litde  loss  will  occur  during  transmission,  but  the 
circuit  will  be  practically  incapable  of  responding  to  any 
other  rates.  Again,  if  the  tension  of  the  string  be  increased, 
or  the  capacity  of  the  circuit  be  decreased,  similar  results 
will  follow.  It  is  obvious,  however,  that  if  the  string  be  so 
light  that  the  friction  of  the  air,  or  other  medium,  seriously 
interferes  with  its  vibration,  then  perfect  resonance  is  im- 
possible. Similarly  it  will  be  found  that  unless  the  indur- 
tance  be  made  large  in  comparison  with  the  electrical  fric- 
tion (resistance),  then  complete  resonance  will  be  impossible 
in  the  electrical  circuit. 

The  method  of  the  following  articles  will  be  to  first  de- 
termine those  values  of  C  and  L  which  will  bring  an  elec- 
trical current  into  resonance  for  a  given  period  of  vibration. 
and  then  to  show  graphically  and  analytically  the  advantages 
and  economy  of  copper,  secured  by  a  resonant  circuit. 

Although  the  fundamental  equations  of  E.  M.  F.  and  cur- 
rent have  been  derived  by  Mr.  Heaviside  for  a  circuit  con- 
taining distributed  resistance,  inductance  and  capacity,  they 
are  here  reproduced  in  the  form  most  convenient  for  farther 
treatment. 

The  leakage  factor  has  been  omitted  entirely,  and  for  the 
following  reasons:  The  leakage  of  a  well  constructed  line  is 
negligible,  except  during  excessively  wet  or  fogg>-  weather, 
and  during  these  exceptional  times  the  effect  of  the  leakage 
may  be  counterbalanced  by  -  slight  change  in  the  rate  of 
alternation. 

Let  the  sinusoidal  E.  M.  F.,  z  e  =  2  E  sin  a?/,  act  upon 
the  closed  metallic  circuit  of  length  /,  where  co  --  2  n  X. 
and  .Vis  the  number  of  complete  alternations  per  second. 

Let  R,  C  and  L  be  respectively  the  resistance  in  ohms. 
the  capacity  in  farads  and  the  inductance  in  henrys,  per 
mile  of  conductor. 

Then  at  any  point  x\  the  drop  of  voltage  through  the 
differential  length   dx  is  : 

de  —  iR  dx  \  -^'  /  dx,  (i) 

or  is  equal  to  the  current  X  resistance  plus  rate   of  change 
of  current  X  iuductance. 

.\gain,  as  the  capacity  is  uniformly  distributed,  the  quan- 
tity of  the  "bound"  charge  at  any  distance  .r  is 

/  *  /  ^^de        di 

dq.^     Cdxe^J^     dr    dt;     or  6  -^       -^.      (.) 

These  two  equations  determine  the  entire  action,  and  are 
sufficient  to  determine  the  solution,  which  is  known   to  be 
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of  the  forrn   e  =  k  t  ^'*f '  -^'^n  ( fi  f  -i-  n  x),  wherf  f  =  Na- 
pierian base  2.718 +, 

This,  when  x  -^  o,  reduces  to  ?  =  A  «  ^'  sin  (i  A 
But  by  assumption  the  K,  M.  F.  at  the  origin,  on  either 
wire,  is  e       E  s\u  utt;  hence  k        K,   g  =  o,   and  fS  =  (o, 


and 

e-    E  e**  &\n{oat-\-  a  x).  (3) 

J  he  constants  p  and  a  remain  to  be  determined.     From 
(2)  we  get 

?  —rss=  C  E  i^*  u)  cos  (o)  /  4-  fl  or)  =  -7- . 
dt  ^         '  '        dx 

Integrating  we  have 

C  E  QO  {  ,1 

-j-r-^,  «/'    |/.cos(g7/   ;    ./ .1; -^  .7  sin  («/  +  JA)  J 

Ke;  -  this  e<|uatioi)  identical  with  (i)  and    etjuating 

the  c«»«.  wii  iiiits  we  have 

de 

--        /'  if-  '  sm  {uj  /  -\-  a  x)  -\-  a  «/  •  cos  (wZ-j-  6f)- 


I  - 


/i 


dt  _  /.  Ca>'  / 
'  dt~    /•  -f-  «• 


A'  <''  ay ./     ^       .  ,  R  C  u>  p 

OS  (fw  /  4-  <I  -V), 


/.  C  ur  a 


«/'  cos  (a?/  -f-  a  .V). 


Z' 


or 


R  C  ui  a        L  C  oy  b 
P  —  — ,-T-T   +  -^r-r-J-  ^  o, 


and 


R  C(D  p 


L  C  U)'  a 


=  o. 


>olvintj  wf  ha\  f 


and 


l/^r 


r 


(4  I 


±    1/  r^  v'C^'  +  Z''  ft'*)**  +  L  ui. 

Tlic  double  sign  indicates  that  on  both  conductors  of 
the  circuit  waves  of  c(iual  magnitu<ie  and  opjiosite  phase 
arc  sent  out  an<I  at  any  distance,  .v,  thr  potential  of  one 
condu<i'"  •>- 

//#-/•'  sin  {tot  —  a  \\. 
and  of  the  other 

—  -A*  *  sin  (w/  +  <7  (  -     X)). 

Now,  it  is  evident  that  each  kA  these  impulses  decreases  in 
niagnitiidc  with  an  increase  in  the  distance  from  the  origin, 
and  finally  vanishes  only  when  .\  =  -x,,  that  is,  each  of  these 
twt>  impulses,  starting  simultaneoOsly  at  the  origin,  and  al- 
ways of  equal  magnitude  and  (»|)positc  phase,  traverses  the  cir- 
cuit of  tinite  length,  /.  in  opposite  directions,  an  infinite 
number  of  times  with  continually  decreasing  amplitude:  just 
as  the  waves  formed  by  plucking,  at  a  certain  point,  a  wire 
rope,  suitably  supported  and  stretched  into  a  complete  loop, 
would  continue  to  traverse  the  circuit  of  the  rope  until  their 
amplitude  became  zero. 

Considering  the  point,  \,  on  one  conductor  of  the  cir- 
cuit, the  value  of  the  positive  wave  after  traversing  the  cir- 
cuit n  times  would  be 


<• 


A'f-/(.  ♦   nt) 


Sin 


tol 


a  (a-       n  /»,  [ 


and  the  combined  effect  of  the  waves  summed   to    infinity 


IS 


(K  '    f-  ^    €-/'•  sin  j  «/  -  <t  (  V  —  «  f\.  ( 

Similarly  the  combined  elTect  of  the  negative  waves  is 

a 

2  "sin  j  fti/  — tf  (/—  » +«/^),  j 


Ef 


Combining  the  waves  and  separatmg  the  summation  terms 
we  have 

f-/'»cosfl/«   |f->'sin(G7/  —  ax) 

f ->.(/-')  sin  (a?/  —  a/-\-a  x)\ 
f  —  /in  si,^  a  /  n   \(—^^  cos(<y/ — a-x)]- 

?  -/  '-  ^'  cos  {CO/  —  a  /  -\-  a  x).  I 

f/'  —  cos  a  / 


e  =  E  J 


and 


But    5    f^-^'"  cos  a  ln=^ 


f  —pin    .sin  a  I  n 


sin  a  I 


2  cos  a  I 


Substituting  and  re])lacing  - 
have 


tpi  -jf-  t  —  ^'  —  2  cos  a  /' 


by    cosh]  p  /,    we 


E 


—    I  (f^' — cos  fl/)  (£— /  "^  sin(aj/ - 


2  (cosli  pi—  cos 

#/.r)  —  f  — /  '-^.'  sin   (a>  /  —  <»  ^  4"  ^  *)  )  —  ^"^  ''  ' 
(f->^  cos  (tot  —  a  X)  —  e-p{i-^)    /-^os  (ai/  —  a  I  -\- 

Combining  the  terms  with  respect  to  a>/  we  get 
__  ^'  1    cosh   {pi  —  2  /»  X)  —  cos  {a  I  —  lax) 
»  cosh  pi —  cos  (I  I 

sin  (a?  /  —  tan-'  /).  (6) 

,,„  -       sinh  {pi — /».v^sina.v — sinh /»a- sin(<2/ — ax\ 

\\  here  /  = .         . — r-^ ^^ — ; -. 

cosh  {p  I — px)  costf.v —  cosh  />.vcos(a/  —  ax) 

This  equation  e.xpresses  the  magnitude  and  phase  of  the 
K.  M.  F.  at  any  point  and  at  any  time  and  for  all  values  of 
R,  CandZ  cxcejit  the  value  C=  o.  For  this  value  of  C 
the  equation  is  indeterminate,  but  in  two  operations  re- 
duces to  the  form 


-(■-r) 


sin  uii. 


(7) 


showing  a  unilorm  drop  in  voltage  throughout  the    circuit 
and  no  displacement  of  phase. 

When  X  -^  o  (6)  reduces  \o  e  ^-  Z'sin  w/,  asperassump- 

/    ,  •  , 

the  equation  r.;duces  to  r  =  o. 


ti.)n.       Wh 


en  .»  -  -. 


That  is,  as  we  have  assumed   equal  position  and  negative 


FIG.   L 


values  of  the  E.  M.  l*".  at  the  origin  at  every  instant,  the  po- 
tential of  the  middle  point  of  the  cirrnit  is  alvvav  ■;  halfvvav 


FIG.  1. 


l>etwccn  the  potential  of  the  two  sides  at  the  origin.     The 

phase  of  the  E.  M.  F.  at  this  point  is  sin  (&)/ — tan-'o)  =  sin 

(«/ — n  »)  where  fi  has  all  positive  integral  values  including o. 

t  is.  the  phase  of  the  E.  M.  l'.  may  coincide  with,  or  be 

; -placed  one-half  a  wave  length  from,  the  E    .M.  E.  at  the 


•P! 
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origin,  according  as  the  circuit  divides  itself  into  an  even  or 
an  odd  nuiiber  of  wave  lengths.  Thus,  in  Fig.  i,  the  circuit 
is  divided  r.to  an  even  number  of  wave  lengths  (two),  and  the 
phase  at  the  di£>tant  end  coincides  with  the  phase  at  the 
origin;  that  is,  it  differs  by  an  even  multiple  of  n  from  the 
origin.  But  in  Fig.  2  the  circuit  divides  into  an  odd  num- 
ber of  wave  lengths,  and  consequently  the  phase  differs 
from  the  origin  by  180  degrees  or  some  odd  multiple  of 
180  degrees. 

The  equations    for     the    current    are   similarly    derived, 

thus  introducing  in  equation  (5)  the  relation, 

di  . 

-,  we  have 


d/ 


^dt 
di 

dx 


dx 


C  E  00 


2  (cosh/>/  —  cosa/) 
["(i  P^  —  cos  a  1)(e  — >-''cos  (oot  —  ax^  —  ^-p[i—x) 

cos  (gl  / — a  I  A^  a  x)\  -\    sin  a  I  (s—P"  sin  (g?/  —  ax)  — 

e  —P  ('f-  -'•)  sin  (ft?/  —  a  I  -\-  a  x).\  ~\         « 
Integrating  and  combining  the  terms  with  respect  to  a?  / 


we  get 


E 


Y 


\R-  +  U  oo'')y*  \/ cosh,  {pi — 2  px)  +  cos(a/ — 2  ax) 


Where  jv 


(^  Qj  r  cosh  pi  —  cos  a  I 

sin  (oj  /  -)-  tan  —^y  —  yu),  (8) 

cos  ax  sinh  {pi — px)  -\-  cos  {a I — ax)  sinh  p  x 
sin  a  X  cosh  {p  I — p x)  -\-  sin   {al — ax)  co%\ip  x 


and  jx  =  tan 


a 


This  equation  expresses  the  value  of  the    current  at  any 

distance,  x,    from  the    origin   at   any  time,  /,  and   with   all 

values  of  R,  C  and  L  save  C --  o.      For  this  value  of  C  it  is 

indeterminate,  but  reduces  in  two  operations  to 

2  E  .     I  L  oo\ 

sm  la?/  —  tan  -  '  — ^r-\,     (9) 


^VR    -f  L'    00     '"  \     "        •  ■■  R 

which  is  the  well-known  form  for  the  current    in    a  circuit 
devoid  of  capacity. 

(It  must  always  be  borne  in  mind  that  the  maximum 
value  of  the  impressed  E.  M.  F.  is  2  ^. ) 

The  negative  sign  indicates  simply  that  the  direction  of 
the  "flow"  of  the  current  is  opposite  to  an  increase  in  po- 
tential and  will  hereafter  be  omitted. 

The  current  at  the  origin  is  giv^en  when  the  condition 
that  ^-  =  o  is  imposed  upon  equation  (8),  thus 

E 

ta  ==  —  .  u.    I\  /cosh    -t)  I  -\-  cos  a  I 


iV^'  + 


C  GO 

si 
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The  current  at  the  distant  end  is   given    when    the   con- 
dition that  -V  ;-=  -  is  imposed  upon  equation  {S)  thus 
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The  factor 
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is  the  impedance  or   "appar- 


ent resistance"  of  the  circuit  per  mile. 

/I  /cosh    p  I -\-  cos  a  I       ,/ 

The  factors   / .      ,      ' T^nd  ,.  .^.      ; 

y   cosh   pi  —  cos  a  I         V  cosh  pi  —  cos  a  I 

express  the  "apparent  length"  of  the  circuit  at    the   origin 

and  distant  end  respectively. 


Equations  10  and  11,  expressing  the  values  of  the  current 
at  the  transmitting  and  at  the  receiving  end  respectively, 
are  the  important  fundamental  equations  for  a  circuit  con- 
taining distributed  resistance,  capacity  and  inductance. 


Laboratory   Notes— XVIII. 


BY    LIEUT.    F.  JARVIS   PATTEN. 


A  NEW  SYSTEM  OF  POLYPHASE  DISTRIBUTION. 

HE  entire  feasibility  and  evident  ad- 
vantage of  combining  biphase  and 
triphase  working  in  the  same  sys- 
tem of  distribution,  using  each 
where  it  could  work  to  the  best  ad- 
vantage and  economy,  was  indicated, 
probably  for  the  first  time,  in  a  paper 
read  before  the  recent  Washing- 
ton convention  by  Mr.  Scott. 
The  method  shown  of  combining 
the  two  systems  is  strikingly  novel 
and  simple,  and  its  importance  seems 

evident  from  the  attention  it  has  drawn  from  all  quarters. 

Mr.  Scott's  description  of  his  double  system  as  well  as  Mr. 

Steinmetz's  later  article  on  the  transformation  of  alternating 

currents,  which  is  chiefly  directed  to  the  same  end,  will  make 

CIPHA3E  GENERATION.      TWO  CURRENTS  AT  120' 
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FIG.  52. 


the  following  description  of  an  entirely  different  way  of  ob- 
taining similar  results  timeiy  at  this  moment. 

The  advantage  arising  from  a  combination  of  biphase  and 
triphase  working  in  the  same  system  rests  apparently  on  the 
superior  economy  of  the  latter  lor  line  transmission,  and  the 
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better  adaptability  of  tlie  former  to  distribution  under  vary- 
ing loads  of   different  sorts. 

The  plan  in  general  terms  is  one  in  which  biphase 
currents  at  the  generating  station  are  there  trans- 
mitted to  triphase  currents  fur  line  transmission  (pre- 
sumably in  the  step-up  transformers);  three  line  wires  take 


ItUr.WtHd 


FIG.  53. 

these  currents  to  the  p«jint  of  distribution,  where  the  step- 
<lown  transformers  change  tlu-m  back  to  biphase  currents  m 
quadrature. 

As  remarked  by  Mr.  Steinmetz,  in  his  article,  any  pol\- 
phase  system  is  readily  transf«jrmed  to  any  other  polyphase 
system — bii)hasc  curreiUs  to  triphase  currents,  or  the  reverse. 
in  a  single  tnmsf«»rmer  without  any  moving  part.  It  is  only 
necessary  to  use  a  transformer  of  the  ring  tyi)e  or  one  in 
which  polyphase  currents  of  any  (jrder  set  up  a  rotating  field; 
then  evidently  from  the  secondary  of  such  a  transformer 
polypnased  currents  of  any  other  order  may  be  derived. 
Not  only  this,  but  either  biphase  <>r  triphase  currents  may 
be  in  like  manner  transformed  to  a  single  alternating  ciir- 
rent  that  will  ta.x  the  two  biphase  <»r  three  triphase  circuits 
equally,  :md  thus  secure  an  equal  distribution  of  the  single- 
phase  load  among  the  different  circuits  of  a  biphase  or 
triphase  .s)stem,  which  is  a  salient  feature  of  the  system  of 
distribution  here  ])resented.  The  latter  transformation,  when 
applied  to  cluuiging  biph.'Lse  currents  to  a  .single  phase  cur- 
rent, does  not  even  re(|uire  a  rotary-  field  transformer  or  one 
of  the  ring  type,  but  n.ay  he  of  the  ordinary  form  provided 
with  a  double  primary  winding  supplied  with  separate  alter- 
nating currents,  having  a  phase  difference  of  t)o  degrees,  and 
a  single  secondary  that  will  have  a  resultant  single  phase 
current  that,  whatever  its  load,  will  tax  the  two  biphase  cur- 
rents e(|ually.  This  transformation  was  explained  and  used 
by  mc  several  years  ago. 

The  general  features  of  the  new  system  of  distribution, 
which  secures  a  combin.itioii  of  .ill  three  systems  of  work- 
ing in  one.  and  which  also  insures  an  e(|ual  loading  of  the 
multiphase  circuits,  under  various  conditions  of  supply,  is 
shown  in  I'ig.  54  by  a  diagram  of  circuits. 

At  the  genemting  station  :i  double  machine  generates  two 
independent    alternating   currents.       They   are   biphase   cm- 
rents.  Intt  are  n<»t  in  (|uadrature  relation  to  each  other,  the 
separate  annatttre  coils  being  so  adjuste«l  that  the  two  cur- 
rents have  a  phase  difference  of  120  degrees,  and  of  the  same 
F..  M.  I'.   These  c\irrents  will  be  then  represcnte<l  by  the  two 
full  line  curves.  T,  and  C,.  Tig.  53.  and  the  (lotted  line  curve 
C,.  same  figure,  would  represent  their  residtant.  or.  if  C,  and 
C,  were  secondary  currents   derived  from  those  first  gener- 
ated by  the  two  armatures  then  C,  wovdd  represent  a  result- 
ant secondary  current  «lerived  from  both  primaries  by  usintj 
a  transformer  of  the  type  referred  to.  atnl  such  a  secondary 
woiild  ot  ct^urse  loa«l  both  the  primary  biphase  circuits  alike. 
Owing,  however,  t  >  the  phase  difference  of   120  degree* 
between  the  two  pritnaries.  the  resultant  secondar>-  current 
will  be  midway  between  the  other  two  currents.  C  an«l  C^. 
Tt  will  be  easy  to  arrange  matters  so  that  this  seconclarA'  re- 
sultant will  have  the  satuc  maxinntm  voltage  as  the  others, 
when  we  will  have  three  currents  \\\  triphase  relation,  having 
60  degrees  phase  difference.  ?nd  if  the  connections  of  the  cir- 
cuit conveying  the  current  represented  by  the  dotte<1  curxc 
be  C,   reversed    at    the  translating    device,  we  would  have 
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three  currents  of  120  degrees  phase  difference  and  a  bal- 
anced system. 

Using  these  principles,  we  have,  therefore,  at  the  generating 
station  three  step-up  transformers  7\,  I \,  I\  (tig.  54),  the 
latter  only  being  a  double  transfonner,  as  indicated.  Ihese 
transformers  deliver  the  three  currents  CVC»  C,  in  triphase 
relation  to  the  Imes  m^,  ///„  w,.  At  the  distant  end  a  step- 
down  transformer  of  the  ring  type,  may  be  used,  in  which 
the  triphase  currents  will  produce  a  rotary  field,  and  if  we 
connect  to  the  secondary  of  tliis  transformer  for  four  points,  1, 
2  and  3,  4,  we  will  have  on  the  mains  J/^,  M^,  J/,.  M^  two 
currents  in  quadrature  relation  for  local  distribution.  To 
these  mains  biphase  motors  will  neces.sarily  load  the  two  cir- 
cuits e(jually.  To  accomplish  the  same  result  with  respect  to 
lighting  as  well,  the  double  transformer  is  availed  of  as  indi- 
cated, that  yields  a  single  alternating  current  for  lighting 
which  taxes  the  two  biphase  currents  equally. 

Agaiji.  if  it  is  desired  to  operate  triphase  motors  at  the 
point  of  supi)ly,  another  system  of  derivation  by  means  of 
triple  transformers  similar  to  that  used  at  the  generating  sta- 
tion for  changing  biphase  to  triphase  currents.  Such  a 
complete  system  is  shown  in  Fig.  52.  where  the  system  of 
generation  and  transformation  to  triphase  currents  for  line 
transmission  is  the  same  as  before.  At  the  point  of  dis- 
tribution, however,  the  .step-down  transformers,  instead  of 
being  rotary    field  transformers  ot  the  ring  type,  are  triple 

bl.»HA3E  OEHERATION.      TWO  CURRENTS  AT  60'OR  120" 
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N9FORMERS 
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transformers  like  those  at  the  generating  station  working 
backwanls.  yielding  biphase  currents  having  120  degrees 
pha.se  tlifference.  an<l  these  by  using  double  primary  circuits, 
as  shown,  give  a  single  current  for  single  pha-se  motors  or 
for  lighting  that  loads  the  two  circuits  equally,  whereas  a 
triple  transformer  giving  triphase  altemating  currents  at  60 
degrees  may  be  used  to  operate  triphase  motors  as  at  ^f^,  Fig. 

We  thus  have  in  such  a  system   facilities  for  operating 
Iwth  multiphase  devices  and  single  phase  devices  as  single 
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phase  motors  and  light,  each  of  which  individually  is  made 
to  load  the  supply  circuits  equally  in  a  way  that  is  independ- 
ent of  the  character  of  the  translating  device,  and  this  is  com- 
bined with  whatever  advantage  can  be  derived  from  biphase 
generation  and  triphase  line  transmission. 


An   Electrical    Engineering  School  of  the  South. 


The  School  of  Electrical  Engineering  at  the  Agricultural 
and  Mechanical  College  of  Alabama  was  established  by 
the  board  of  trustees  in  June,  1891,  for  the  purpose  of  sup- 
plying educational  facilities  for  special  instruction  in  the  in- 


FIG  1.— EXTERIOR  OF  POWER  STATION. 

dustrial  applications  of  electricity.  It  was  intended  to  so 
combine  theoretical  and  practical  instruction  as  to  give  the 
student  a  knowledge  of  the  science  of  electricity  and  mag- 
netism in  its  most  comprehensive  sense. 

The  course  of  instruction  extends  through  four  years,  and 
includes,  besides  work  in  electrical  engineering,  the  study  of 
physics,   mathematics,    mechanical    engineering,    chemistr>-, 


pies  of  electricity  and  magnetism.  The  student  is  made 
familiar  with  the  theoretical  principles  by  experiments,  illus- 
trations, recitations  and  lectures.  Six  hours  per  week  are 
devoted  to  work  in  the  electrical  laborator>'.  This  includes 
management  and  construction  o£  batteries  and  instruments, 
electrical  measurements,  and  verifications  of  the  principles 
upon  which  the  measurements  of  current,  electromotive 
force  and  resistance  are  based.  The  text  books  used  in  the 
junior  year  are  Ayrton's  "Practical  Electricity,"  and  Des- 
mond's '■  Electricity  for  Engineers." 

In  the  senior  class  the  work  is  as  follows:  Five  hours  per 
week  recitations  and  lectures  on  dynamo-electric  machinery 
and  the  practical  applications  of  electricity,  three  hours  per 
week  to  the  design  of  dynamo-electric  machiner>-  and  six 
hours  per  week  to  work  in  the  electrical  laboratory,  includ- 
ing efificicncv  tests  of  dvnamos  and  motors,  characteristics  of 
dynamos,  efficiency  tests  of  plants,  etc. 

Trips  are  taken  during  the  year  by  the  senior  class  to  dif- 
ferent cities  for  the  purpose  of  inspecting  and  testing  plants. 

There  is  a  large  number  of  well  selected  books  on  elec- 
tricity and  magnetism  in  the  library,  which  are  accessible 
to  the  student.  Several  prominent  magazines  on  electrical 
engmeering  are  received  at  this  library. 

The  electrical  laboratory,  besides  the  apparatus  necessarj- 
for  first-year  studems,  such  as  batteries,  magnets,  resistance 
coils,  telegraph  instruments,  bells,  etc.,  is  well  equipped  widi 
many  fine  instruments  of  precision  for  very  delicate  and  ac- 
curate measurements,  such  as  a  tangent  galvanometer  (So- 
cietc  Genevoise),  tangent  and  sine  galvanometer  (Kohl), 
Edelmann's  large  mirror  galvanometer,  d'Arsonval  and  bal- 
listic galvanometers,  standard  microfarad  condenser,  slide 
metre  bridges,  standard  resistance  boxes,  etc.  For  measure- 
ment of  current,  Lord  Kehin's  deka-ampere  balance  and 
graded  current  galvanometer,  Siemens'  electro-dynamometer, 
Weston  anuneter.  Queen  magnetic  vane  ammeter,  Kohl- 
rausch  ammeter,  Ayrton  and  Perry  ammeter,  Deprez  am- 
meter, and  Wood  ammeter,  etc.  For  measurement  of  po- 
tential Lord  Kelvin's  graded  potential  galvanometer,  Wes- 
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mechanical  drawing,  French  or  German,  and  practical  work  ton    .50-volt    and   Ooo-voh    voltmeters,    "^^'f:^^^''^^':^^ 

in  phvsical  laboratory,  wood  shop,  forge  shop,  foundry  and  Queen  magnetic  vane  voltmeter.  Hartman  and  Braun  gravity 

machine  shop.     The  special  study  of  electrical  engineering  voltmeter,    etc.     For    measurenient    of    power,    Thomsons 

be-ins  in  the  junior  vear.     In  this  year  five  hours  per  week  wattmeter  and  Prony  brakes.     For  engine  tests.  Tabor  and 

for" the  entire  session  are  devoted  to  the  study  of  the  princi-  straight  line  steam  engine  indicators. 
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Fig.  I  sh'jv.b  ail  external  view  of  the  electric  station,  wliich 
has  just  been  completed  and  equipped.  Fig.  3  shows  the 
interior  of  the  same.  The  engines  used  are  a  25-h.  p.  Atlas 
automatic,  225  revolutions  per  minute,  and  a  Westinghouse 
35-h.  p.  Junior,  350  revolutions  per  minute.  These  engines 
are  belted  to  a  2  15-16-inch  shafting,  joined  in  the  middle 
by  a  clutch  coupling.  The  dynamos  installed  are  a  12-kw. 
Fdison  compound,  125  volts,  94  amperes;  a  Weston  shunt 
dynamo,  150  volts,  25  amperes;  a  Thomson-Houston  motor 
of  10  h.  p.,  which  is  used  also  as  a  dynamo;  a  Brush  6-light 
arc  machine  with  lamps;  a  Crocker- Wheeler  i-h.  p.  motor, 
also  used  as  a  <lynamo;  a  400-volt,  20-ampere  generator,  and 
a  2-phase  alternator,  made  by  students. 

This  40C>-volt  generator  furnishes  current  to  the  10-h.  p. 
motor  Calso  built  by  students)  at  the  experiment  station  farm. 
This  motor  operates  a  cotton  gin  and  screw  press,  an  ensi- 
lage cutter,  a  thresher,  corn  sheller,  cottonseed  crusher  and 
a  grinding  machine.  This  plant  has  been  in  operation  since 
.April,  1892.  This  motor  re|)laced  a  15-h.  p.  engine,  fur- 
nished with  steam  from  a  15-h.  p.  bf)ilcr.     .\  125-volt  motor. 


The  last  equation  shows  that  the  shifting  of  phase  depends 
upon  three  quantities — the  exciting  current,  the  useful  cur- 
rent and  the  leakage. 

Cos  ^,  grows  with  the  load  current,  and  therefore  with 
increasing  slip  v.  But  when  v  grows,  the  efficiency  of  the 
motor  falls  (vide  equation  (109)).  As  the  amount  of  slip 
is  consequently  limited  to  small  values,  the  exciting  current 
must  be  kept  weak  in  order  to  preserve  as  small  a  phase- 
shifting  as  possible,  and  the  greatest  stress  must  be  laid  upon 
the  lessening  of  the  leakage. 

The  watts  consumed  by  the  motor  are 


m 


Dr 


"■/ 


W,      =    £^     /,    cos  ^„ 


2  '     '  S  r' 


^»05) 


The  watts  lost  through  hysteresis  and  Foucault  currents 
are  taken  into  consideration  by  a  corresponding  increase  in 
the  resistances  R^  and'.^^- 

The  second  term  of  the  second  member  of  equation  (105) 
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operated  by  the  ICdison  generator  at  the  college,  was  first      gives  the  sum  of  Uie  watt  output  of  the  motor  and  tlie  watts 
installed.     I^ist  spring  the  system  was  changed  from  a  125-      consumed  by  the  armature. 


volt  to  a  4fX)-voIt  with  incrcasc«l  efficiency.  This  plant 
affords  the  student  a  practical  example  of  the  electrical  trans- 
mission of  power. 

I'ig.  2  show.H  a  view  of  the  electrical  laboratorv. 


The  first  part  is 


If 


the  secon«l  part  is 


The    CnUulntion    of    Altcrnatiii};    Current    Mot«>rs— 1\. 
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UiCTKHMINATlU.N    OK    TilK    SHI!TIN.!    OF    PHASE    <t>    AND 

THIC  EFFICI1-7NCY. 

From  \'"\\i.  19  it  follows  that 


8  r* 

Disregarding  the  friction  losses  W ,,.  the  etficiency  of  the 
motor  is 
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or,   approximately, 
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By  the  employment  of  c«{uatif>n  (-3)  we  have 

lor  small  values  of /f..  Z,  and    (A  - />.)    we    can    place      The  choice  of  the  slip  t;  is.  therefore,  essential  in  determining 


This  efficiency  is  reached  with  a  closeness  of  from  2  to  5 
per  cent.;  with  larger  motors,  from  about  10  h.  p.  upwards. 


appro  ximatolv 
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From  equations  (97)  and  \\oi)  there  results 
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the  cflficiency  of  the  motor. 

(104)  THE  CONSTRUCTION  OF  THE  FIELD  AND  THE  ARMATURE. 

The  winding  of  the  field  and  the  armature  can  be  carried 

out  as  ring,  drum  and  pole  winding.     For  motors  with  high 

(U4  ...         primar>-   potential,   ring  winding  and   pole  winding  are  of 

advantage  in  liavmg  no  crossing  of  tlie  wires,  but,  on  tlie 
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other  hand,  ring  winding  has  the  advantage  of  greater 
leakage.  For  larger  motors  and  low  primary  potential 
drum  winding  with  rods  can  be  so  arranged  that  the  cross 
connections  are  carried  out  in  two  planes,  whereby  good  in- 
sulation is  made  possible  and  a  small  leakage  is  attained. 

The  magnetic  qualities  of  the  field  are  calculated  as  with 
transformers.     The  induction  of  the  former  is 


B, 


E,    ID* 


4-44  ^;  N^  n[ 

The  induction  in  the  armature  iron  is 

^  b  E,  lo' 


(no) 


(I.I) 


4.44  E.,N,  n; 
lender  the  assumption  that  all  the  lines  of  force  unite  to 
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FIG.  20. 


fonn  a  rotary  field,  the  number  of  periods  for  the  armacur-e 
iron  is  only  =  p^  —  p.^,  and  the  magnetic  qualities  of  the  lat- 
ter can  therefore  be  taken  greater  than  for  the  iron  of  the 
magnetic  fi«ld. 

The  closed  circuited  winding  of  the  armature  can  Hkewise 
be  carried  out  as  drum,  ring  or  pole  winding,  and  each,  in- 
deed, in  three  different  ways: 

(i)  The  whole  of  the  copper  rods  on  every  side  of  the 
armature  are  short  circuited  among  themselves.  (Accord- 
ing to  Dobrowolski.) 

(2)  All  those  rods  on  every  side  of  the  armature  which 
are  acted  upon  inductively  in  the  same,  or  nearly  the  same, 
manner   are  short  circuited  among  themselves. 

(3)  All  those  rods  which  are  acted  upon  inductively  in 
the  same,  or  nearly  the  same,  manner  are  connected  in  series 
and  short  circuited. 

The  first  method  of  construction  has  the  advantage  of 
great   simplicity,   but   several    disadvantages  are   associated 
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with  it.  For  larger  outputs  it  is  not  possible  to  preserve  a 
sufficient  cooling  surface  with  one  short  circuited  ring,  not 
even  when  the  latter  is  in  the  form  of  a  band,  and  then  the 
induced  currents  partly  take  such  a  course  that  the  second- 
ary rotary  field  is  weakened  and  the  attractive  power  of  the 
motor  is  lessened.     In  Fig.  20  the  front  view  of  such  a 


closed  circuited  armature  is  shown.  Let  us  imagine  the  ar- 
mature at  rest  and  the  magnetic  field  rotating  in  the  direc- 
tion of  the  upper  arrow.  The  induced  currents  in  the  front 
short-circuited  ring  take  a  counsc  indicated  by  the  inner  ar- 
rows, and  those  in  the  back  ring  a  direction  shown  by  the 
outer  dotteci  trrows.  The  rods  c,  cL  e  iind/,g,  h  experience 
no  induction  at  the  given  moment,  but  in  spite  of  thi»  part 
of  the  current  will  find  its  way  through  these  rods  and 
weaken  the  secondary  rotary  field. 

For  these  reasons  I  give  the  preference  for  those  con- 
structions proposed  under  (2)  and  (3;. 

In  Figs.  21  and  22  are  shown  the  diagrams  of  connec- 
tions for  a  four-pole  motor  constructed  according  to  the 
second  and  third  methods,  rtspectively. 


-rs^ 


FlC.  23. 

^^%-  23  gives  a  view  of  an  armature  constructed  according 
to  the  third  method  by  the  Maschinenfabrik  Oerlikon. 

Letting    R^     represent    the    resistance    of   one    armature 

rod,  including  the  resistance  of  the  cross  connection,  which 

goes  with  this  rod,  it  follows  from  equation  (91)  that 

s     A' 
^0       b-^/Y,^{v  {\—v). 

Now  s,j  N^  --  Z,  the  total  number  of  rods  in  the.  arma- 
ture, and  from  this  there  follows  the  equation,  good  for  all 
three  constructions  of  the  armature, 

ZE 


^^-^'^¥^: 


^^(i  —  n, 


and  the  watt  output  is 


z_E: 

R,  k:- 


(I    -   V). 


(112) 
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(To   be  Continued.) 


Recording    Voltmeters. 


We  have  received  a  communication  from  Mr.  E.  J.  Rich- 
ards, superintendent  of  the  Belt  Electric  Line  Company,  Lex- 
ington, Ky.,  giving  an  account  of  the  excellent  results  which 
he  has  obtained  through  the  use  of  recording  voltmeters. 
In  Mr.  Richards'  station  they  operate  about  7,000  incandes- 
cent lights  of  the  alternating  system,  and  as  a  matter  of  ex- 
periment a  couple  of  recording  voltmeters  were  put  in  about 
five  months  ago.     The  first  charts  taken  showed  that  the 
pressure  during  the  24  hours  varied  ai.ywhere  from  49  to  56 
or  57  volts.     As  a  consequence,  the  dynamo  men  were  in- 
structed in  regard  to  the  matter  of  watching  their  pressure 
more  closely,  and  kno\\ing  that  any  delinquency  would  be 
detected  through  the  record  left  by  the  instruments,  the  im- 
provement has  been  very  great,  some  recent  cards  showing 
a  very  slight  variation  during  the  24  hours.     One  of  the  in- 
struments is  located  at  the  centre  of  distribution  of  one  of 
the  feeders,  i  1-4  miles  from  the  station.     From  the  good 
results  he  has  derived  from  the  use  of  these  instruments.  ^Ir. 
Richards  is  convinced  that  they  are  as  necessary  to  a  well 
equipped  station  as  recording  steam  gauges,  and  states  that 
the  recording  voltmeters  which  he  has  now  in  the  station 
have  paid  for  themselves  in  the  past  three  months  in  the  re- 
duced number  of  lamp  renewal?, 
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ELECTRO-PHYSICS. 
Allfrnal'ug   Currents   in    Parallel.  —  In    tlic    l.oinl. 


Elec. 


Rev.,"  .Vpril  13,  .\lr.  Riiniiij^tcm  gives  a  j^rajjliical  treaimeni 
of  the  problem  of  alteriiatinj^  current  conductors  in  parallel: 
in  a  prt-vjous  paper  (see  l)ij,'est,  Jan.  13)  he  j^ave  a  j.,fra])hical 
niethofl  of  tindinj^  the  ai)parent  impedance  of  the  jjrimar}  of 
a  transf<»rmer;  in  the  present  article  he  discusses  the  case  of 
impedance  in  parallel. 

Adiathcrmatwus  Glass.  —  llie  I.oml.  "Klec.,  .\i)ril  13, 
contains  a  short  article  and  an  cnlitorial  on  this  >ul)ject;  tile 
article  gives  the  comparisons  between  a  large  number  of  sub- 
stances. 

Electricity  0/ Drops. — The  "  Elek.  Zeit. ,  March  15.  ab- 
stracts an  article  by  .Mr.  W'esendock  from  the  "Wicd.  Ann., " 
v.)Iume  LI.,  page  353. 

•MAC.VKTISM. 

Maffnettc  Oualities  0/  Iron. — The  paper  of  Prof.  Kwing 
and  Miss  Klaassen  is  continued  in  the  Lond.  "Klec,"  April 
13,  including  a  large  number  of  curves.  This  paper  is  doubt- 
less one  of  the  nio.st  itnjxtrtant  of  those  recently  published 
on  hysteresis  and  should  be  read  in  its  entirety.  Auioul: 
other  things  they  show  that  the  result  «jf  special  annealing 
after  a  wire  ring  is  coiled  was  t<»  make  the  stages  of  the 
cyclic  pr«>ccss  much  m«»re  shaqily  differentiated  than  before, 
the  curves  being  now  exceedingly  s(|uare  shouldered;  but 
tlie  work  lost  in  h\steresis  was  not  reduced  by  the  annealing; 
they  believe  that  there  is  "a  dotibt  whether  all  that  is  possible 
has  yet  been  done  by  manufacturers  of  iron  to  produce  a 
(|uality  specially  suitable  for  such  uses  as  the  construction 
of  transf(»rmer  cores.  The  conditions  «if  manufacture  which 
secure  low  hysteresis  appear  to  be  im|>erfectly  known,  <tr  at 
least  to  be  less  generally  recogni/ed  than  electricians  might 
wish."  Some  of  the  tiguns  slmw  in  a  striking  way  the  ex 
tent  to  which  the  dissipation  of  energy  in  hysteresis  may 
vary  in  ilifferent  specinuMis.  even  of  soft  inm;  high  maxi- 
nnnn  permeability  does  not  necssarily  itnply  small  hv.steresis 
losses,  a  statement  which  is  borne  <»ut  by  a  munber  of  their 
eur\'es;  the  easy  slope  of  some  of  tlu  soft  iron  curves  allows 
them  to  be  crossed  1)y  ctirves  for  steel,  even  under  moderate 
magnetizing  forces;  with  a  magnetizing  force  of  13.  for  in- 
Manc''.  more  magnetism  will  be  prodticed  in  a  rather  hard 
steel  specimen  than  in  a  very  soft  iron  one:  a  comparison 
of  permeabilities  in  this  respect  with  any  such  force  wouM 
furnish  no  criterion  of  magnetic  softness:  specimens,  how- 
ever, which  are  soft  in  a  sense  of  having  small  hvsteresis 
losses  excel  in  permeability  in  the  initial  stage  of  magnetiz- 
ing process.  They  niade  a  critic.tl  e\  • '•— tion  of  Mr.  Stein- 
metr's  fomnila.  in  which  the  hyster"-  is  equal  to  a  co- 

efficient tiMdliplirdhy  fi  to  the  1.6th  power:  within  a  certain 
range  of  values  of  /?this  formula  maybe  taken  as  giving  a 
fairly  close appro.ximation  to  the  real  v.iUieii ;  from  B~  2,000 


to  8.000.  which  includes  the  values  generally  used  in  trans- 
former cores,  they  found  ftjr  a  certain  thin  sheet  iron  ring 
that  the  coefficient  was  o.oi  and  the  exponent  1.475;  from 
/i  =  8,000  to  14,000  the  coetlicient  is  0.00134  and  the  ex- 
])onent  1.70;  from  2co  t(j  500  the  exponent  is  1.9;  from  500 
to  i.cxw  the  exponent  is  1.68,  and  from  1,000  to  2.000  it  is 
1.55:  ihey  conclude  that  no  formula  t)f  that  type  with  a  con- 
stant index  will  rei)reseiit  the  results  within  anything  like 
the  limits  ai  experimental  accuracy;  the  index  begins  with 
2  degrees,  is  about  1.47  in  the  region  of  high  permeability 
and  then  increases  again  to  1.7  when  the  turning  point  has 
been  passed;  while  a  formula  of  this  type  cannot  be  admitted 
to  have  any  physical  significance,  it  may  still  be  ser\-iceable 
in  ai)i)roximatc  calculations  for  the  purpose  of  the  electrical 
engineer;  several  tables  of  observed  and  calculated  values  are 
given;  if  the  observed  and  the  calculated  curves  are  to 
coincide  throughout  in  a  short  path,  other  and  very  different 
values  mu.st  be  given  to  the  coefficient  and  the  index.  Edi- 
torially it  is  stated  that  this  is  the  most  important  contribu- 
tion to  our  knowledge  of  the  actual  material  used  by  trans- 
fornu-r  makers  tliat  has  yet  been  published. 

Magnet  for  Very  Intense  Fields. — The* 'Elec.  Zeit.,  "  April 
5.  abstracts  an  article  by  Mr.  1  )e  Hois  from  the  "Wied. 
.\nn.."  volume  LI.,  page  537.  by  means  of  which  field  in- 
tensities of  38.o(X)  C.  (i.  .S.  units  (gausses^  can  be  generated; 
unfortunately,  w^^  illustration  is  given,  but  the  magnet  has  the 
form  of  a  ring. 

Designing  Magnets. — Sec  article  by  Mr.  Marcher  under 
"I  )ynanios." 

UNITS.    MKASURKMKNTS    AND    INSTRUMKNTS. 

Astatic  Station  \'olttneter.  —  \u  an  Institution  ]>apcr  by 
Professor  .\yrton  and  .Mr.  Mather,  to  be  published  in  the 
Lond.  "I'llec.  Lug.."  aiul  possibly  in  other  journals  also,  they 
lay  «lown  the  following  ci^Miditions  which  should  be  filkxl  by 
such  an  insirunient:  It  should  be  unaffected  by  outside 
(ieMs  whether  unif«»rm  or  not.  it  shouhl  be  unaftectcd  by 
outsi«le  elect ntstatic  disturb.inces  such  as  those  produced  by 
I  leaning  the  glass,  it  should  have  no  temperature  error,  it 
should  have  a  high  resistance  so  as  to  measure  ecpially  well 
the  true  voltage  at  the  end  of  long  pilot  lines  or  at  the  sta- 
tion itself,  it  should  have  a  scale  of  large  radius  an<l  a  very 
open  one  at  the  working  voltage,  it  should  be  dead  beat. 
The  first  condition  is  fulfilled  by  using  powerful  stationary- 
permanent  magnets  and  a  moving  coil ;  it  has  been  found 
from  experiments  that  fields  of  20  C.  G.  S.  units  fgaussesV  or 
equal  to  more  than  100  times  that  of  the  earth,  occasionally 
occur  on  switchboards  of  existing  stations,  while  fields  of 
six  units  arc  quite  common:  if  the  coil  is  wound  astatically 
ami  acted  on  by  two  magnets  it  will  be  screened  from  a  uni- 
form field  but  not  from  a  non-unifonn  one,  such  as  that 
from  a  neighboring  conductor;  for  this  reason  they  use  three 
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permanent  magnets  and  a  coil  wound  in  three  parts,  the 
area  of  the  middle  coil  being  double  that  of  the  end  one;  the 
resistance  of  a  loo  volt  instrument  is  about  7,000  ohms,  of 
which  only  3  per  cent,  is  composed  of  copper  wire,  the  rest 
being  manganin  wire,  the  temperature  error  being  therefore 
practically  negligible  and  the  consumption  of  energy  is  only 
1.5  watts  for  100  volts;  the  counter-action  is  produced  by 
gravity;  the  current  leads  are  made  of  very  thin  flexible  sil- 
ver strips;  the  open  scale  of  100  volts,  as  also  the  dead 
beatedness^  are  obtained  by  shaping  the  air-gap;  at  100 
volts  the  one-hundredth  part  of  a  volt  can  be  detected ;  the 
normal  position  of  the  pointer  is  indicated  by  an  index 
which  can  be  set  to  any  desired  point  and  is  colored  red  while 
the  arrow  head  pointer  is  colored  black,  and  they  are  in  such 
a  position  that  when  pointing  correctly  the  red  is  covered  by 
the  black  pointer,  whereas  if  the  voltage  varies  the  red  will 
show  to  the  right  or  left  of  the  pointer;  the  inside  of  the 
glass  cover  is  coated  with  a  layer  of  their  transparent  con- 
ducting varnish,  described  in  the  following  paragraph. 

Measuring  the  Insulation  0/  Lines  While  in  Use. — In  an 
article  by  Dr.  Froelich,  mentioned  in  the  Digest  March  18, 
last  year,  he  describes  a  method,  which,  however,  requires 
the  use  of  a  calibrated  galvanometer  or  voltmeter;  in  the 
issue  of  the  "Elek.  Zeit.,"  April  5,  he  describes  a  modification 
of  this  method,  in  which  an  ordinary  galvanoscope  can  be 
used,  that  is,  one  which  indicates  a  current  without  measur- 
ing it;  the  theory  is  given,  which  is  best  understood  when 
read  in  connection  with  the  former  article. 

Nomenclature  and  Symbols.- — A  long  editorial  in  the 
Lond.  "Elec,"  April  13,  discusses  mi  favorably  the  new 
names  proposed  for  the  magnetic  units;  it  questions  the  need 
of  a  unit  of  magnetomotive  force,  which  it  claims  is  a  clumsy 
analogical  comparison  to  the  expression  electromotive  force ; 
it  thinks  that  confusion  is  likely  to  arise  if  the  factor  4  n 
is  to  be  suppressed;  it  is  thought  that  the  term,  number 
of  lines,  is  quite  suflficient  for  all  practical  purposes,  and  that 
the  unit  gauss  can  be  dispensed  with.  The  block  or  Gothic 
letters  for  the  magnetic  units  are  preferred  to  the  pen  type 
letters  recommended  by  ?he  congress. 

Meters. — In  a  paper  by  Mr.  Wilson,  reprinted  in  the 
Lond.  "Elec.  Eng.,"  April  13,  he  gives  illustrated  descrip- 
tions of  the  Aron  and  Thomson-Houston  meters,  without, 
however,  giving  anything  new. 

Electrodynamometer. — The  "Elek.  Zeit,"  March  15, 
abstracts  a  description  from  "Wied.  Ann."  of  an  instrument 
intended  specially  for  electro-therapeutical  purposes. 

Pocket  Galvanometer. — An  mstrument  made  by  Siemens 
&  Halske  is  described  and  illustrated  in  the  "Elek.  Zeit.," 
April  5. 

Testing  Iron. — A  paragraph  on  this  subject  will  be  found 
on  page  596.  ,     , 

DYNAMOS   AND   MOTORS. 

The  Sayers  System  0/  Winding  Armatures. — The  Lond. 
"Elec.  Eng.,"  April  13,  reprints  a  paper  by  Mr.  ]\  favor,  in 
which  he  describes  in  detail  the  Sayers  system,  described  in 
these  columns  last  year;  the  present  description  is  much 
more  complete  and  clear  than  those  previously  published; 
he  also  shows  a  modified  arrangement  which  will  enable  the 
dynamo  to  be  run  in  either  direction,  the  previously  de- 
scribed arrangement  being  for  one  direction  only;  the  con- 
nection of  the  commutator  coil  is  exactly  the  same,  but  has 
two  sides,  an  active  and  an  idle  side,  the  active  side  being  that 
under  the  pole  tip  when  the  coil  is  connected  to  the  brush. 

Alternating  and  Multiphase  Currents /rotn  Continuous  Cur- 
rent Armatures.— The.  conclusion  of  Mr.  Friese's  article,  ab- 
stracted in  the  Digest  March  17  and  April  7,  is  contained  in 
tlie  "Elek,  Zeit,"  March  15.     He  gives  similar  figures  for 


0,  8  and  12  phase  currents  and  concludes  with  the  develop- 
ment of  general  fornmlas. 

Leakage  Coefficient. — Mr.  Mavor  in  the  Lond.  "Elec. 
Eng.,"  April  13,  states  that  the  ratio  of  the  total  field  to  the 
useful  field  of  dynamos  of  ordinary  design  varies  from  1.2  to 
as  nmch  as  2.0. 

TRANSFORMERS. 

Three-phase  Transformer. — The  transformer  used  at  the 
Jura-Simplon  workshops  is  illustrated  and  described  briefly 
in  the  Lond.  "Elec.  Rev.,"  April  13;  the  primary  and  sec- 
ondary are  wound  on  three  vertical  laminated  cores,  united 
at  the  top  and  bottom  by  laminated  circular  discs,  each  core 
containing  a  primary'  and  secondan,-;  comparing  this  con- 
struction with  three  separate  closed  circuit  transformers  it 
was  found  that  the  weights  are  as  3  to  4  in  favor  of  the 
three-phase  transformer. 

ARC    AND    INCANDESCENT    LIGHTS. 

Cored  Carbon  Litigation. — The  "Elek.  Zeit.,"  March  15, 
contains  another  lengthy  communication  on  this  subject. 

TRANSMISSION  OF  POWER. 

Series  Transmission  0/  Power. — A  translation  of  Mr. 
.Schultz'  article,  mentioned  in  the  Digest  April  14,  is  given 
in  abstract  in  the  Lond.  "Elec,"  April  13. 

ELECTRIC    RAILWAYS. 

Overhead  Contact  Arrangement  of  the  Genoa  Railway. 
— A  brief  illustrated  description  is  given  in  the  Lond. 
"Elec.  Eng.,"  April  13;  instead  of  the  trolley  wheel  there 
are  two  trolley  arms  with  a  long  cross-bar  at  the  top, 
forming,  with  the  trolley  arm,  a  device  shaped  like  the  letter 
T,  the  length  of  the  upper  part  being  almost  equal  to  the 
width  of  the  car;  the  upper  part  is  made  of  a  special  metal 
and  is  easily  renewable;  it  presses  against  the  under  side 
of  the  overhead  conductor  and  one  of  the  chief  advantages 
is  that  much  of  the  overhead  straining  or  pull-ofT  wires  are 
rendered  unnecessary  at  curves,  since  the  trolley  wire  need 
not  follow  the  rounded  cun'e  of  the  rails ;  the  main  object 
is  to  prevent  the  continual  jumping  away  of  the  trolley  wheel 
from  the  line. 

Alter7iate  Current  Railway  System. — At  the  Lyons  Exhibi- 
tion the  Creusot  works  will  exhibit  the  Lombard-Gerien  over- 
head conductor  system,  using  alternating  currents  of  high 
potential  in  connection  with  transformers.  The  Fives-Lille 
Company  will  exhibit  a  railwa\-  using  polyphase  currents, 
which  will  be  run  experimentally  only  and  will  carr\-  no 
passengers. 

Electric  Traction  on  London  Railways. — In  an  article  by 
Mr.  Lea,  in  the  Lond.  "Elec.  Eng.,"  April  13.  he  dis- 
cusses the  practicability  of  utilizing  electric  traction  on  the 
London  City  railways,  which  at  present  use  steam  power: 
the  principal  question  involved  is  whether  both  steam  and 
electric  trains  could  be  run,  because  some  of  the  District  rail- 
way trains  in  the  underground  railway  nm  from  suburban 
lines  directly  into  the  underground  lines.  The  paper  is  en- 
tirely of  local  interest. 

x\n  article  reprinted  in  the  Lond.  "Elec.  Eng.,"  April  1 3. 
gives  the  itemized  train  mileage  expenses  for  the  City  and 
South  London  line  and  those  for  the  underground  steam 
lines  in  parallel  columns. 

Heilmann  Locomotive. — According  to  the  Paris  "rigaro," 
the  Heilmann  locomotive  is  to  run  regularly  betwen  Mantes 
and  Paris,  a  distance  (the  length  of  which  is  not  given)  which 
will  be  run  in  50  minutes.  It  is  also  stated  that  a  second 
similar  locomotive  is  under  construction  to  develop  1,200 
to  1,500  h.  p. 

Electric  Locomotive. — The  Lond.  "Elec."  April  13,  states 
that  the  Bernese  Oberland  Railway  Company  is  contemplat- 
ing the  substitution  of  electric  traction  for  steam,  the  scheme 
comprising  200-h.  p.  locomotives,  with  10  trains  on  the  line 
simultaneously,  water  power  being  used  as  the  source. 
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CENTRAL  STATIONS,  PLANTS.  SYSTEMS  AND  APPLLA.NCES. 

Vwo-phasr  vs.  J'hree-phase  Currenti,.  —  \n  his  serial  in  the 
l>jnd.  "iilcc, "  April  13.  on  electromotive  power,  Mr.  Snell 
discusses  the  relative  merits  of  these  tuo  currents.  Ma- 
chines designed  for  similar  outputs,  whether  s>  nchronous  or 
non-synchronous,  are  found  to  have  about  the  same  effi- 
ciency, startin^j  tonjue  and  apf)arent  watt  c<Jiisumpti(jn,  tin 
three'phase;  however,  beinj,'  the  better,  according  to  the  engi- 
neer of  the  (Jcrlikon  Works;  Un  the  simple  transmission  of 
power  between  two  distant  |)oints  a  three-phase  current  sys- 
tem is  generally  cheaper  than  either  a  continu<»us.  a  one  or  a 
two-phase  alternate  current  system;  the  niain  difTerence  be- 
tween the  two  systems  lies  in  the  relative  weights  of  copper 
for  the  conductors  and  the  ease  with  which  the  currents  ma\ 
he  handle<l;  he  discusses  this  at  some  length  from  three 
points  of  view  on  the  basis  of  effective  pressure  at  the  dis- 
tributing station,  on  the  basis  of  ma.xi..ium  difference  of  volt- 
age and  when  the  economic  law  is  considered;  the  ratios  of 
the  weights  of  copper  under  these  conditions  arc  given  in  a 
large  table;  he  concludes  that  as  regards  the  prime  cost  of 
line  the  three-phase  system  is  cheaper  for  long  transmission 
than  the  single  or  double  phase:  continuous  currents  are  the 
cheapest  of  all.  btit  are  not  admissible  for  extra  high  voltages. 

Lneling  the  Zo<;<//./>ir.— .According  to  the  Lend.  "Elec," 
.April  13.  it  lias  been  reconmiendcd  that  the  p<twer  developed 
at  the  station  at  Worcester  should  be  utilized  at  the  water 
works  in  place  of  steam,  thus  supplying  work  for  the  station 
•luring  the  daytime:  the  reconunendation  is  heartily  com- 
mended as  a  very  practical  one. 

/«si///<r  C«/-<>///.<t.-  .\  translation  of  the  first  part  of  the 
article  by  Mr.  .Anney.  mentioned  in  the  Digest  March  31 
and  April  14.  is  published  in  the  Ix)nd.  "I'.lec.  Rev.."  April 
13.  un<ler  the  heading  of  "Present  Conditions  of  Installing 
Klectric  .Mains  in  the  Premises  of  Consumers  .*^upidic<l  from 
Cciural  .Statif)ns." 

M\-la-r.haf>elle.-\w  the"  Klek.  /eit.,"  March  15.  Mr. 
I  ppenborn  gives  a  well  illustratefl  description  of  this  .station, 
in  which  a  three-wire  direct  current  system  is  used  with 
acctnniilators.  The  present  <lescri|)tion  forms  the  fifteenth 
and  last  of  the  series  describe«l  in  this  jnurnal.  atid  mentioned 
in  the  paragrai)h  below. 

Germany.  —  .\  li.-^t  of  the  15  stations  which  were  very 
ftilly  (lescribed  an«l  illustrated  in  the  "I'-lek.  Zcit."  is  given, 
toj^ctlur  with  the  reference  numbers,  in  the  issue  of  March 
15:  the  list  c(»mprises  tin  l.irgest  stations  in  GermauN  and 
adjoining  countries,  the  illustration*^  h  i\  ini;  been,  as  a  rule. 
large,  well  selecteil   and  executed. 

J/anmrr,  —  Detailed  statements,  of  the  output,  accounts 
an<l  f>thcr  like  data  regarding  this  station  are  given  in  tabidar 
form,  in  the  "j'.lck.  Zeit.,"  March   15. 

/i-r/s  Pes/tu</of.  Tho  I.ond.  "  Klec.  Kcv..'  ,\pril  i^ 
I  '>nt;nn««  a  long  e<litoriaI  ami  letter  on  this  apparatus. 

TKI.i:(»HAPHY.  TICLKIMIONY  AND  SlUNAI^ 
fmiiriiiual  Telephone  (\tU.  In  the  "Kick.  /cit.  j  .\pril  5, 
Mr  KohlituTst  describes  the  Kemer  apparattis  which  is  used 
in  Munich,  iti  which  a  munber  of  stibscribers  arc  coiuiected 
in  series  »mi  a  single  line  atid  in  which  each  can  be  called  in- 
dividually: an  apparatijs  for  ten  subscribers  is  described,  a 
cut  being  given  of  all  the  cotmections.  To  call  a  stati«Mi  the 
re«|uired  tuuubcr  of  impulses  for  that  statit)n  arc  sent  to  line: 
they  arc  received  by  all  the  subscribers,  but  onlv  the  one  .set 
f«>r  this  tuunber  of  impidses  will  be  oprrate«l  by  the  subse- 
quent neg;Uive  itupitlse  which  o|K'rates  tlu-  bell  bv  means  of 
u  pohui/ed  relay. 

Indhction  /'eirphonjf.—'Xhe  I.ond.  "  Klcc.  Rev..'  .\pril 
13.  mentions  an  experiment  of  Mr.  Stevenson,  in  which  com- 
Mumication  wa.*  established  between  the  mainland  and  a 
lighthouse  by  means  of  an  induction  system :    the  apparatus 


is  not  described,  but  it  is  stated  that  r^vo  coils  200  yards  in 
diameter  of  nine  turns  each  of  ordinar>-  telegraph  wire  were 
erected  on  poles  800  yards  apart:  the  coils  were  not  earthed : 
messages  could  be  sent  with  10  cells  with  perfect  ease,  and 
even  with  only  five;  the  experiments  are  said  to  have  been 
entirely  successful. 

Railroad   Signals. — The    Perls    system    for    single    track 
lines  is  briefiy  <lescribed  in  the  "Elek.  Zeit.,"  April  5. 

MISCELLANEOUS. 

In/anhle  Paralysis. — The  Lond.  "Elec.  Rev.,"  April  13. 
-ontains  a  letter  by  .Mr.  Hedley  from  the  "Lancet,"  on  the 
electrical  treatment,  in  reply  to  a  recently  published  paper. 


The  \A%\\X\t\%  of  the  Grand  Central  Station,  Ne\%    \  ork   City 


( )ne  of  the  best  illustrations  of  interior  lighting  by  the 
use  of  arc  lamps  is  the  (jrand  Central  Station  in  New  York 
Citv.  The  possibilities  of  interior  illumination  by  the  em- 
plovment  of  arc  lamps  on  incandescent  cirfuits  are  now  be- 
ing generally  recognized,  as  this  instance  shows,  They  have 
been  found  to  give  excellent  results  in  theatres,  halls,  and 
other  large  interiors,  but  they  have  seldom  been  applied  to 
the  lighting  of  such  great  areas  as  has  been  done  in  this  case. 
The  interest  in  this  installation,  however,  centres  in  the 
fact  that  it  was  the  first  time  that  arc  lights  were  commer- 
cially used  with  success  on  incandescent  circuits,  and  for  that 
reason  the  plant  will  continue  to  attract  considerable  atten- 
tion. Prior  to  .\ugust,  1890.  this  immense  structure  was 
lighted  by  some  1 400  incandescent  lamps.  During  that 
month,  however,  a  few  Ward  arc  lamps  were  introduced  as 
an  exjKTiment.  and  tlv;  result  proving  an  entire  success,  they 
gradually  supi)lanted  the  incandescent  lamps,  until  to-day 
the  entire  area  of  the  ground  floor,  including  the  incoming 
and  outgoing  train  sheds,  waiting  rooms,  ticket  offices,  etc., 
is  brilliantly  illuminated  by  about  90  arc  lamps,  this 
being  the  number  required  to  more  than  take  the  place  of 
the  14CO  incandescents  previously  employed.  The  accom- 
panying illustration  gives  a  view  of  the  station  brilliantly 
illuminated  at  night. 

The  type  t>f  lamp  used  is  the  well  known  arc  lamp 
manufactured  by  the  Klectric  Construction  and  Suppiv 
Company.  Telephone  P>uilding,  New  York  City.  The  lamps 
are  placed  two  in  scries  on  a  iio-volt  circuit.  Current  is 
furni«hi'<l  by  an  isolated  Edison  plant  in  the  building.  In 
the  incoming  station  and  baggage  room,  the  dimensions  of 
which  are  (xx^  by  130  feet,  are  placed  ten  lamps,  while  over 
the  tracks  in  the  outgoing  depot  fourteen  are  used.  Six 
more  are  located  in  the  ladies"  waiting  room,  vestibules,  etc.. 
an<l  two  in  the  elevated  railroad  station,  which  forms  a  part 
of  the  incoming  station.  The  outgoing  station  is  600  feet 
l«ing  and  2.25  feet  wide,  and  this  immense  area  of  135.000 
s»|uare  feet  is  brilliantly  lighted  by  }^2  Ward  lamps,  which 
took  the  place  of  500  incandescent.s.  In  the  station  of  the 
llarlem  road  four  War<l  lamps  replaced  36  incandescent.s, 
while  in  the  Xew  York  Central  67  incandescents  were  re- 
placed by  six  Ward  arcs.  The  rest  of  the  lamps  are  scat- 
teroil  through  the  buihling  in  various  places. 

The  1.400  incandescent  lamps  with  which  the  station  was 
previou.sly  lighted  consuiued  70c  amperes,  while  the  go  arc 
lamps  require  but  360.  and  at  the  .same  time  illuminate  the 
building  five  «>r  six  times  as  well. 

This  system  of  interior  lighting  has  |inive<l  most  .satis- 
factor>  to  the  railn>ad  authorities,  combining,  as  it  doe.s.  the 
convenience  and  flexibility  of  incandescent  lighting  with 
the  brilliancy  of  the  arc.  the  success  of  such  a  plant  is  de- 
pendent in  a  measure  upon  the  care  it  receives  and  the  goo<1 
results  obtained  in  this  case  are  due  in  a  considerable  de- 
gree to  the  excellent  supervision  of  Mr.  E.  T..  Pollard,  the 
electrician  of  the  Grand  Central  Depot 
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New  Book. 


TUAITE   DK   TELE(iHAl'HIE   ELECTJtIQL'E.      By   H.   Thotnax, 

r  ■.  •■  ■    '      ire     Polytechntque, 

,  iiionB.      Price  $7.50. 

In  this  hiHjk  we  u'lquestionably  have  a  work  of  mutli 
merit,  and  one  that  cannot  fail  to  be  of  great  value  not 
<nly  to  those  f<jr  whom  it  has  been  especially  written — the 
employes  of  the  post-office  teie>,Taph  service  of  l*' ranee — but 
also  U)  i^hers  wh«»  may  be  intcresic*!  in  the  i>rincipal  methods 
employed  in  that  enterprising^  country  in  the  t)peration  of  its 
telej^raj)h  service. 

While,  as  the  auth<<r  points  out  in  his  j>reiace,  the  .*iysten-.s 
at  present  employed  in  Iraiic**  are  described  in  great  detail, 
yet  he  has  not  confined  himself  U>  these  alone,  for  there  is 
also  to  be  found  <lescribed  at  some  length  within  the  covers 
of  this  valuable  work  the  chief  automatic  system  employed 
by  the  I'ritish  po>t-oHice  department,  namely,  the  Wheat- 
stone  automatic  telegraph.  He  has  als<»  ])ass«'(l  in  review 
many  of  the  early  systems  of  telegraphy  employed  in  France 
and  elsewhere,  and  has  als<j  found  space  to  describe  a  num- 
ber of  sy.stenis,  which,  in  this  and  other  countries,  have  been 
tried  and  laid  aside,  such  as  (iray's  harmonic  telegraph  and 
siveral  others. 

The  book  is  written  in  a  very  lucid  manner,  and  to  facili- 
tate the  descrijjtions,  illustrations  to  the  number  of  702,  of  a 
high  degree  i)i  excellence,  have  been  furnished,  and  it  seems 
«|uite  apparent  that  the  great  bulk  of  these  illustrations  have 
been  expressly  j)repared  for  tiiis  work. 

As  wa>  to  be  expected,  tile  iJaudot  synchronous  telegraph 
.system,  which  is  in  extensive  use  in  France,  has  received  very 
full  attention,  and  no  pains  have  been  spared  by  the  author  to 
explain  this  .system  to  the  minutest  detail.  The  Hughes 
printing  telegraph  system  has  also  received  generous  treat- 
ment, and  it  certainly  will  not  be  the  fault  of  the  author  if 
any  one  familiar  with  the  I'Vench  language  should  hereafter 
remain  in  igjiorancc  of  the  style  of  apparatus  and  mode  of 
operation  of  either  of  these  systems.  The  simple  Morse  sys- 
t«'m  open  circuit  method — which  is  in  operation  in  I*' ranee 
between  points  where  the  volume  of  business  would  not 
warrant  the  emplf>yment  of  the  Hughes  or  Baudot  systems, 
is  also  fullv  and  clearly  described. 

.*some\vhat  singularly.  |)erhaps,  the  (|uadruple\  system, 
which  is  in  such  exttnsive  operation  in  this  countrv,  an«l 
somewh.it  extensively  in  <  ireat  llritain,  is  dismissed  in  one 
or  two  pages  by  .\I.  Thomas,  while  (iray's  telautograph, 
which  is  not  in  very  cxtcnde«l  practical  use.  if  at  all.  is  al- 
lotted sevenil  pages.  This  is  n«it,  however,  intended  as  a<l- 
\irsr  criticisnu  as  it  is  i|i»nbtless  within  the  author's  right  to 
treat  those  s\ stems  which  are  not  in  operation  in  his  dwji 
CI  untry  according  to  hi.-  (»wn  notions  «if  propriet\. 

An  interesting  chapter  is  dcscrve<lly  given  t«»  the  <lescrip- 
tton  <»f  the  telephone,  more  especially  in  its  relation  to  simul- 
taneous telegraphy  and  telephony,  and  in  the  course  of  this 
chapter  many  of  the  best  known  receivers  and  transmitters 
arc  .shown  and  described. 

A  chapter  is  also  devf»tvd  to  a  <lcscription  of  various  f<irms 
•»f  primary  batteries;  another  to  testing  apparatus  and  test- 
ing, and  another  to  the  localization  of  faults  on  telegraph 
lines,  etc.  Among  the  testing  apparatus  flescribed  is  the 
rimmson  electrometer.  This  «Iescription  could,  "perh.ips, 
have  been  relegated  to  l^inks  more  exclusively  relating  to 
testing,  since  it  is  an  instnnnent  rarely  used  by  ordinar>- 
telegraphers  in  testing,  and.  indeed,  requires  such  careful  ma- 
nipul.-ition  in  the  majtirity  of  cases  as  Xn  be  beyond  the  skill 
«W  any  but  the  more  expert  electricians  to  handle.  This, 
however,  illustrates  the  completeness  with  which  the  author 
has  perf«^rmcd  his  self-set  task,  and  adds  to  the  value  of  the 
book  as  a  work  of  reference. 

Telegraph    constniction.    aerial,    underground    and    sub 
marine,  has  also  received  thorough  treatment  at  the  hand< 


of  the  author,  the  plan  followed  being,  as  a  rule,  that  most 
commonlv  adopted  by  writers  on  telegraph  engineering,  the 
fonnulae  for  tension,  sag,  etc.,  of  wires,  and  for  the  angle  of 
curve  of  conduits,  etc.,  being  given  at  full  length.  The  space 
allotted  to  the  laying  and  repairing  of  submarine  cables  is 
well  employed.  The  author  also  pays  considerable  atten- 
tion to  many  of  the  laws  of  electricity  concerned  in  teleg- 
raphy, a  chapter,  for  example,  being  devoted  to  "the  propa- 
gation of  the  electric  current  in  a  telegraph  line,"  in  which 
the  variable  state  of  the  current,  the  duration  of  the  variable 
state,  the  effect  of  self-induction  of  conductors,  etc.,  are 
discussed  with  the  aid  of  :iunierous  graphic  illustrations,  the 
latter  being  a  method  tre(iuently  and  advantageously  adopted 
throughout  this  work. 

\\  hile  the  book  as  a  whole  is  quite  elementary  in  its  treat- 
ment of  its  ditTerent  subjects,  }et  recourse  is  had  quite  fre- 
(|UcTitl\  lo  mathematics,  whenever  the  author  has  deemed 
this  method  advisable.  To  some  readers  it  may  seem 
th.at  he  has  adopted  this  plan  of  treatment  at  greater  length 
than  is  essential,  but  as  in  the  majority  of  cases  these  mathe- 
matical explanations  are  placed  in  footnotes  and  in  smaller 
type  than  usual,  and  are,  generally  speaking,  merely  addi- 
tional explanations,  they  may  witlnnit  serious  detriment  be 
omitted  by  the  non-mathematical  reader.  When  it  is  con- 
siderefl  that  the  volume  under  consideration  contains  21  chap- 
ters and  901  Images,  it  will  readily  be  perceived  that  the  fore- 
going remarks  touch  upon  but  a  small  fraction  of  the  sub- 
jects discussed  therein. 

In  view  of  the  extent  of  tlie  work  the  t>']j«)graphical  errors 
are  remarkably  few,  and  much  credit  is  certainly  due  the  en- 
tcq)rising  publishers  for  the  excellent  ajipearance  of  the  type, 
engravings  and  press  work. 


Three-Phased    Power  Transmis.slon. 


The  fir.st  important  application  of  electrical  power  trans- 
jnission  to  textile  manufacture  has  just  been  installed  by  the 
(ieneral  h'lectric  Company  at  Taflville.  Conn.,  the  power  be- 
ing transmitted  from  Ualtic  to  Taftville,  a  tlistance  of  nearh 
4  1-2  miles.  It  is  a  typical  transmission  by  three-phase  cur- 
rents, in  which  motors  of  the  synchronous  type  are  used  not 
only  t<»  operate  one  of  the  largest  cotton  mills  in  this  countr>. 
but  also  the  power  station  (»f  the  Norwich,  COnn.,  Street 
Kail  way. 

In  the  basement  «»f  the  Haltic  mill,  on  the  Shetuget  Rrver. 
are  the  wheel  and  dynamo  rooms  of  the  generating  plant. 
The  mill  is  of  four  stories,  built  of  stone,  and  will  presently 
be  used,  as  are  the  I'onemah  mills  at  Taftville.  in  the  cotton 
weaving  imluslry.  I'our  hundred  feet  above  the  mill  a  fine 
stone  dam  525  feet  l«nig  has  been  thrown  across  the  river. 
The  effective  head  on  the  turbines  is  32  feet,  and  the  water 
a\ailable.  even  in  the  driest  .seasons,  is  sufficient  to  furnish 
not  less  than  1. 500  h.  p. 

l""ig.  1  is  a  plan  of  the  ba-senuiit  of  the  mill,  in  which  the 
power  plant  is  located.  It  will  be  seen  that  the  turbines  are 
belted  to  pulleys  on  the  main  line  shaft,  extending  the  whole 
length  of  the  wheel  room  and  continuing  through  the  parti 
ti«in  walls  into  and  along  one  side  of  the  generator  room. 
The  pulleys  are  thniwn  into,  or  out  of.  action  by  Hunter 
clutches  mounte<l  with  pulleys  on  quills,  so  that  any  or  all 
of  the  wheels  can  be  ap|>lied  to  driving  the  shafts.  Similar 
pulleys  and  clutches  are  funiished  in  the  dynamo  rooms  for 
throwing  in  or  out  the  various  machines  that  may  there  be 
placed. 

In  the  wheel  room  are  three  double  42-inch  horizontal 
turbines  and  one  double  27-inch  turbine,  the  fonrier  de- 
veloping 800  effective  horse  power  each,  at  157  revolutions 
per  minute,  and  the  latter  .^00  h.  p.  at  244  revolutions  per 
inute.     The  belts  pass  obliquely  upward  to  the  pulleys  on 
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the  line  shaft,  and  the  turbines  are  kept  at  speed  by  Schenck 
electric  governors,  which  have  proved  themselves  capable 
of  doing  very  fair  service.  The  wheel  plant  and  shafting  were 
made  and  installed  by  the  P.  C.  Home  Company,  of  Gardi- 
ner, Me.  The  line  shafting  is  supported  by  heavy  iron  gir- 
ders set  on  stone  piers  and  additionally  braced  by  timbers. 

In  the  dynamo  room  are  two  250-kw.  General  Electric 
three-phase  generators,  delivering  current  to  the  line  at  2,^00 
volts.     Each   machine  is  provided  with   its   own   exciter,  a 


this  end  the  board  is  furnished  with  synchronizing  apparatus, 
the  acoustic  synchronizer  being  mounted  on  the  face  of  the 
switchboard,  and  the  equalizing  switch  being  at  the  back. 
The  most  interesting  novelties  on  this  switchboard  are  the 
high  voltage  switches  on  the  lower  part  of  the  board.  These 
are  mcninted  on  marble  bases  with  substantial  barriers 
erected  between  the  switch  blades,  so  that  the  circuit  at  full 
loafl  and  voltage  may  be  broken  without  the  slightest  dan- 


FIQ.  1 .    PLAN  OF  POWER  PLANT  IN  BASEMENT  OF  fllLL. 


FIQ.  2.     THE  MAIN  SWITCHBOARD. 


3-kw.  bipolar  dynamo.     The  three-phase  machines  run  at  ger  of  arcing  across  from  point  to  point.     They  have  been 

600  revolutions  per  minute,  and  are  set  so  firmly  on  sub-  amply  tested  and  have  proved  their  ability  to  cope  with  the 

stantial   foundations  as  to  run  with  scarcely  a  perceptible  trying  work  required  of  them  with  the  greatest  ease.     The 

vibration.     The  driving  pulleys  on  the  main  shaft  are  fitted  generators  fall  into  parallel  easily  and  run  as  smoothly  to- 


SYNCHRONOUS  HOTOR  AND   ITS  SWITCHBOARD. 

with  Hunter  clutches,  so  that  either  machine  can  be  dropped  gether  as  would  a  couple  of  railway  generators.     No  artifi- 

out  without  the  slightest  disturbance  to  the  service.  cial  load  is  used  in  throwing  them  together,  none  having 

The  generators  are  connected  to  a  common  switchboard,  proved  necessary. 
Fig.  2,  and  may  be  run  in  parallel  whenever  desirable.     To         The  line  is  on  substantial  wooden  poles,  placed  100  feet 
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apart.  There  are  two  cross-arms,  the  wires  on  the  upper 
one  beifig  of  No.  o  bare  cupper  and  form  the  original  three- 
phase  circuit  designed  for  the  transmission.  The  wires  on 
the  lower  cross-arm  arc  So.  oooo  insulated  wire,  and  arc 
friur  in  number.  They  were  originally  intended  for  a  railwa\ 
circuit,  the  generators  for  which  were  to  be  installed  ai 
lialtic  to  feed  the  Norwich  Street  Railway;  but  as  the  amount 
of  copper  necessary  to  do  the  work  successfully  appeared  loo 
great,  the  system  was  changed,  a  second  thrce-pha^e  genera- 
tor apd  motor  were  added,  and  three  of  the  four  proposed 
feefler  wires  were  utilizc<l  for  the  three-phase  circuit.  All 
are  supported  on  the  General  Electric  Companys  standard 
oil  insulator,  the  fourth  Sa.  (xxx)  wire  forming  a  convenient 
relav  in  case  of  accident  to  any  ol  the  others. 

.•\t  Taftville  the  three-phase  circuits  are  led  into  the  base- 
ment of  the  new  mill,  where  they  drive  two  three-phase 
synchronous  self-starting  motors,  Fig.  3,  identical  in  size 
with  the  generators  at  Baltic.  These  machines  rq>lace  the 
two  Corliss  engines  of  350  h.  p.  previously  used.  One 
motor,  with  its  switchboard,  is  shown  in  iig.  3,  which  also 
gives  an  excellent  view  of  the  high  voltage  switch  before  re- 
ferred to.  These  motors  arc  belted  to  the  jack  shafting  pre- 
viously driven  by  the  engine,  the  i)ulleys  on  the  shaft  being 
equipped  with  friction  clutches  so  that  the  load  can  be 
thrown  from  engine  to  motor,  or  back  again,  without  any 
interruption  of  service. 

The  motors  start  entirely  unaided,  coming  up  to  synchro 
nous  speed  in  about  50  seconds  from  the  time  the  current  is 
thrown  on.     They  are,  like  the  generators,  separately  excited, 
the  exciters  beitig  driven  fn.in  the  pulleys  on  the  end  of  the 
motor  shaft. 

The  efficiency  of  the  complete  transmissi«)n  at  full  load, 
from  the  power  applied  to  the  dynamo  pulley  to  tliat  de- 
livered to  the  motor  pulley,  is  just  ?<o  per  cent.  In  originally 
Parting  ihe  mill,  before  the  second  motor  was  ready  for 
operation,  it  was  the  custom  to  bring  the  motor  up  to  speed 
and  then  gradually  throw  in  the  clutch  connecting  it  to  the 
shafting  already  running  from  one  of  the  engines.  When 
the  clutch  wa*;  fidly  in  and  engine  an<l  motor  running  to- 
gether, the  engine  was  discotmecled  by  its  clutch  and  the 
IM>wer  tnuisferred  entirely  to  the  niotor.  This  could  be  done 
with«»ut  producing  the  slightest  disturbance  in  the  speetl. 
and  in  the  same  way,  now  that  both  motors  are  in  and  the 
engines  >luU  di>wn,  the  loafl  can  be  shifted  from  one  mot<M 
t«>  the  other,  if  desirable.  ( )rdinarily,  however,  there  is  work 
enough  for  both,  when  driving  the  1.700  looms  in  the  new 
mill,  operating  the  lighting  plant  and  the  three  80-h.  p.  Gen- 
eral I*'lectric  railway  generators,  installed  in  another  ^lart  of 
the  basement.  The  fir>t  motor  ua>^  started  more  than  tv  <i 
months  ago,  and  the  complete  plant,  entirely  installed  by  tin- 
Power  and  Mitiing  I  Jepartnient  of  the  ( ieneral  Electric  Com- 
pany, has  now  been  in  operation  f<»r  several  weeks,  entinb 
displacing  the  steam  service  and  performing  its  duties  in  a 
Ivghly  s;»tisfacti>ry  manner. 

The   New    Hain    Arc  Lamp. 


The  new  r>am  arc  lamp  has  been  recently  put  on  the 
market  by  the  ( ireat  Western  Electric  Company,  of  Pttluth. 
Mich.,  and  the  illustrations  show  the  general  appearance  and 
the  mechanism  of  the  lamp.  The  latter  is  quite  simple,  there 
bring  but  two  hollow  magnets  or  solenoids,  the  main  or 
lifting  nugnet  being  pl.iced  ab.»ve  the  shunt  or  feeding  mag- 
net, riie  iinc  of  but  two  magnets  makes  a  lam]>  of  lighter 
weight  .mtl  less  cost,  while  the  action  is  sufficiently  strong 
and  ilelicate  to  scr>e  every  purpose,  so  that  a  satisfactorx- 
working  lamp  is  assured  with  the  least  amotmt  of  mechan- 
ism. 

The  clutch  consists  of  n  simple  bar  of  brass,  perforated 
for  the  rod.  one  end  being  suspended  fmm  the  lifting  bar 


by  a  double  Imk,  the  other  end  connected  with  the  opposite 
end  of  the  lifting  bar  by  an  adjusting  screw,  thus  making 
the  action  dift'erential  and  more  delicate  than  is  usual  in  such 
lamps.  The  lifting  bar  is  counterbalanced  by  an  adjustable 
weight,  thus  providing  for  more  delicate  adjustments  than 
could  be  obtained  by  a  single  contrivance  and  yet  retain  the 
desired  simplicity. 

riie  automatic  cut-out  consists  of  a  strip  of  brass  attached 
to  a  supplementary  piece,  pivoted  above  the  lifting  bar  and 
facing  a  contact  piece,  which  is  insulated  from  the  other  por- 
tions of  the  lamp  by  being  secured  to  a  plate  of  non-con- 
ducting material.  Suflrtcient  resistance  is  supplied,  in  the 
slujrl  circuit  made  by  the  cut-out,  to  insure  that  the  cut-out 
will  not  fail  to  maintain  the  conditions  for  which  it  is  pro- 
vided, so  long  as  the  other  mechanism  of  the  lamp  fails  to 
operate  in  the  proper  manner,  a  condition  never  found  so 
long  as  the  lamj)  has  the  necessary  care.  The  cut-out  is 
brought  into  action  by  the  pull  of  the  shunt  magnet,  so  that 
it  can  be  relied  on  to  act  in  case  anything  should  happen  to 
call  for  such  service. 

The  solid  rod  of  liie  lamp  is  of  hard  brass,  which  cannot 
be  easily  bent,  thus  providing  against  another  defect  found  in 
some  lamps.     The  lower  end  of  the  rod  is  fitted  with  an  ad- 


TIIK    KAI.X    Al{<      l^A.MT. 

justablc  carbon  holder  that  permits  of  the  carbons  alwavs 
being  placed  in  proper  alignment  with  the  least  amount  of 
trouble  and  with  a  saving  of  time,  a  feature  of  importance 
when  many  lamps  are  to  be  recarboned  in  a  short  time.  A 
simple  but  efficient  switch  for  cutting  the  lamp  out  of  cir- 
cuit is  placed  on  the  top,  where  it  is  out  of  the  way  of  ac- 
cidental closure,  but  easy  of  access  when  required.  The 
<ihadeholder  contains  a  receptacle  for  all  carbon  dust  which 
inevitably    forms   from    the   consumption    of  the   carbons. 
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This  holder  can  be  easily  removed  from  the  lamp  and  cleaned 
without  removing  the  shade  from  the  holder.  All  parts  of 
the  lamp  with  which  a  person  is  liable  to  come  in  accidental 
contact  are  carefully  insulated. 


New   Westinghouse   Electric   Railway    Equipment. 


In  order  to  meet  the  requirements  of  street  railway  com- 
panies that  may  desire,  for  reasons  of  their  own,  motors 
lighter  than  the  standard  type,  and  especially  having  less 
weight  upon  the  car  axle,  the  Westinghouse  Electric  and 
Manufacturing  Company  has  recently  brought  out  a  new 
type,  known  as  Nos.  lo  and  12,  the  former  being  of  40  and  50 
h.  p.  and  the  latter  of  20,  25  and  30  h.  p.  In  addition  the 
same  company  has  developed  a  new  type  of  controller,  di- 
verter,  fuse  block,  switch  and  lightning  arrester,  thus  en- 
abling it  to  offer  a  complete  new  car  equipment. 

The  new  motor  differs  materially  from  the  older  type  only 
in  the  absence  of  an  iron  supporting  frame,  which  has  been 
incorporated  into  the  upper  half  of  the  field  in  the  new 
motors,  and  thus  also  forms  part  of  its  magnetic  circuit,  while 
giving  sufficient  strength  to  hold  the  armature  shaft  always 
in  perfect  alignment  with  the  car' axle.  On  the  side  which 
is  farthest  from  the  axle  of  the  car,  the  two  halves  of  the 
yoke  are  hinged  together,  so  that  the  interior  parts  of  the 
motor  are  made  easily  accessible  without  the  necessity  of 
dismounting. 

The  lower  field  casting  has  three  openings,  one  directly 
below  the  commutator  and  the  others  at  opposite  ends  of  the 
casting.  These  openings  are  closed  by  water-tight  covers, 
which  may  be  removed  to  give  access  for  the  purpose  of  re- 
pair or  removal  of  dust  or  dirt. 

The  field  coils  are  wound  and  insulated  in  the  same  man- 
ner as  in  the  older  type,  although  the  capacity  of  the  winding 
has  been  somewhat  increased  and  the  insulation  is  made,  if 
possible,  even  more  thorough. 

The  two  brush  holders,  90  degrees  apart  on  the  top  of 
the  commutator,  are  held  in  position  by  a  frame  which  is  so 


one  for  controlling  the  speed  and  the  other  the  direction 
of  travel  of  the  car.  The  handles  are  provided  with  locking 
devices,  which  prevent  their  removal,  except  when  in  the  po- 
sition for  no  current.  The  electrical  combinations  of  the 
motors  made  by  the  new  controller  are  improved  over  those 
of  the  earlier  type,  in  that  the  motors  divide  the  work  equally, 
and  the  car  starts  more  easily  and  attains  its  maximum  speed 
more  smoothly.  The  construction  and  operation  of  the  new 
controller  are  similar  to  that  of  the  old  type,  and  it  is  de- 
signed with  special  reference  to  making  inspection  as  simple 
and  as  easy  as  possible.  The  controller  drum  is  so  sup- 
ported that  it  can  be  swung  clear  of  the  contacts,  the  sup- 


FIG.  3.— NEW  DIVERTER. 

ports  for  the  two  bearings  of  the  drum  shaft  being  hinged  at 
one  side  of  the  controller  back,  thus  giving  ready  access  to 
the  drum  and  contacts. 

The  controller  is  made  both  fire  and  waterproof.  The 
cover  of  sheet  iron,  lined  with  asbestos  cloth,  is  easily  and 
(|uickly  removed.     The  cylinder  or  drum  is  built  up  of  thick 


FIoS.  1   AND  2.     NEW  STREET  RAILWAY  HOTOR  AND  CONTROLLER. 


designed  as  to  constitute  a  part  of  the  end  of  the  upper  field, 
and,  together  with  a  lid,  completely  encloses  the  commutator 
end  of  the  motor,  and  entirely  protects  the  inner  parts.     The 
Hd  is  hinged  and  normally  kept  closed  by  a  stiff  spring. 
The  new  platform  controller  has  two  removable  handles, 


porcelain  and  vulcabeston  rings,  the  latter  extending  suffi- 
ciently beyond  the  porcelain  to  render  arcing  from  one  con- 
tact to  another  impossible.  By  raising  the  points  of  arcing 
above  the  surface  of  the  insulator,  any  tendency  to  disinte- 
grate the  porcelain  is  avoided.     The  contact  strips  are  made 
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with  replaceable  tips.  At  the  left  of  the  drum  are  placed  the 
c(.ntact  l>l'-cks>,  which  res-.TDble  short,  thick  fingers  split  di- 
agonally into  two  sections,  to  secure  perfect  contact  and  even 
wear,  i.ither  motor  can  be  cut  out  of  circuit  by  the  re- 
moval of  a  plug,  thereby  rendering  unnecessary  the  use  of  the 
usual  cut-out  box  within  the  car.  The  reversing  handle  pro- 
jects from  the  side  of  the  stan<l,  a  single  throw  of  which  re- 
verses the  current  in  both  motors. 

The  n«-*w  diverter  differs  sonjcwhat  from  the  former  styles, 
and  has  been  designed  for  use  with  the  above  controller.  The 
rcj-istances  are  made  up  of  strips  of  sheet  iron  placed  be- 
tween strips  of  mica,  the  whole  being  then  wound  compactly 
inU)  coils.  The  coils  are  enclose<l  in  iron  cells,  which  are 
afterwanl  threaded  on  an  insulated  support  and  thus  built  up 
into  short  cylinders.  Three  of  these  cylinders,  thoroughly 
insulated,  are  supp<irted  in  a  light,  cast-ir«Mi  frame  box.  The 
terminal  block  consists  of  a  marl)le  slab,  carrying  four  bind- 
ing posts,  to  which  are  c<»nnected  the  wires  U)  the  controller. 
Thus  the  diverter  is  made  comj>lotely  firepro(jf,  and  at  the 
same  time  there  is  provi<led  the  very  best  ventilation.  One 
of  these  <liverters  is  used  on  each  car,  its  function  being  to 
reduce  the  current  while  the  motors  are  being  started, 
thereby  preventing  the  sud<k-n  jerking  of  the  car  and  un- 
neier.'.ary  strains  on  the  motors. 

Three  other  pieces  of  apparatus  comprising  the  ecjuipment 
are  a  canojjy  switch,  fuse  block  and  lightning  arrester,  all  of 
which  <lisplay  in  their  design  the  most  careful  consideration 
of  thr  practical  points  involved. 

The  method  (if  suspension  relieves  the  a.xle  of  i)racticall\ 
all  the  dir»:ct  weight  of  the  motor.  an<l  avoids  what  has  been 
termed  "hammering"  of  the  rail  joints.  l>y  rea.son  of  the 
increase<l  strength  of  the  upper  field  yoke,  it  is  possible  to 
suspend  the  inotnr  directly  in  the  line  of  its  centre  of  grav- 
ity, by  means  of  suspenj^i(»n  bars,  which  run  parallel  to  the 
sides  of  the  truck,  and  have  their  ends  supported  upon  spiral 
springs.     The  motor  is  tluis   freed   from  jars,  and   vet  ac- 


armature  and  of  the  copper  in  the  windings,  it  has  been  pos- 
sible to  effect  a  material  reduction  in  the  weight  of  the  new 
motor.  This  has  been  done  only  so  far  as  it  was  believed 
consistent  with  a  margin  of  mechanical  strength  adequate  to 
meet  the  severe  conditions  of  electric  traction. 

Reference  to  Fig.  i  shows  tlie  ample  provision  which  is 
made  for  the  rapid  yet  thorough  inspection  of  the  fields  and 
armature.  The  hinged  lid,  already  referred  to,  permits  ready 
handling  of  the  brushes  and  inspection  of  the  commutator. 
The  openings  in  the  lower  field  afford  access  to  the  lower 
]>art  of  the  motor.  When  it  is  desired  to  gain  access  to  the 
whole  interior  of  the  motor,  the  car  is  run  over  a  pit  and  the 
lower  half  of  the  field  opcnied  down,  either  with  or  without 
tile  armature,  as  may  be  desired.  The  armature  bushings 
are  carried  in  pillow  blocks,  which,  when  the  motor  is  closed, 
are  securer!  to  both  the  upper  and  lower  field.  By  removing 
ilie  bolts  iiolding  the  pillow  blocks  to  the  upi)er  half  of  the 
tk'ld,  the  lower  half  may  be  opened  down  with  the  armature, 
which  can  then  b-j  r(jlle<l  out  upon  a  board,  thus  a\oiding 
the  necessity  of  lowering  the  armature  into  the  pit  and  again 
raising  it.  By  removing  the  bolts  between  the  pillow  blocks 
and  the  lower  half  of  the  field,  the  armature  is  kepi  in  the  up- 
|)ei  half  »)f  the  field,  permitting  removal  of  the  field  coils,  etc.. 
in  the  lower  halt.  Ihe  lower  half  of  the  field  is  readilv 
opened  down  by  the  use  of  .a  rope  passed  around  the  axle, 
which  is  thus  made  to  take  the  part  i.){  a  pulley  block.  By 
the  above  construction  and  arrangement  of  parts,  all  repairs 
can  be  easdy  made  from  tiic  pit.  and  consequently  the  grease 
and  dirt  accompanying  repair  work  is  not  introduced  witiiin 
the  car,  a  feature  which  will  be  at  once  api»reciatetl. 


Power   Plant  for  Cotton  Mills. 


The  Columbia  Cotton  Mills  Company,  of  Columbia,  S.  C. 
is  to  use  electricity  for  power,  and  a  generating  plant  of 
1.400  h.  p.  has  been  installed.     The  power  plant  consists  of 


i>iKi:cr-co\N»:crci)    mciok    iiRiiiNes    and    dnnamos.    at   colimbia,    5.    c. 

two  pairs  of  48-inch  cylinder  gate  \  ictor  turbines  on  a  hori- 
zontal shaft,  with  a  single  24-inch  horizontal  \ictor  turbine 
for  drivitig  the  fire  pump.  The  two  pairs  of  48-inch  tur- 
bines arc  connected  together  and  at  each  end  are  direct  cou- 
nt ctod  to  a  generator  of  ^oc-h.  p.  capacity,  made  by  die  Gen- 


curately  maintains  the  meshing  of  the  gears  while  yielding  to 
the  motion  of  the  truck.  Phis  im|x>rtant  feature  of  the  new 
motor  will  be  easily  underst«>od  by  r«  >    to  Fig.  i. 

Bv  reason  of  itnprovetnents.  which  ,,...v   i>cen  introduced, 
and  of  a  more  etTicient  utilization  of  the  iron  in  the  fields  and 
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eral  Electric  Company.  This  is  the  second  instance  in 
America  where  an  entire  cotton  mill  will  be  driven  by  elec- 
tricity. The  entire  power  plant  was  designed  and  furnished 
by  the  Stilwell-Bierce  &  Smith-Vaile  Co.,  of  Dayton,  Ohio, 
in  connection  with  the  plans  for  the  mill,  which  were  fur- 
nished by  Lockwood,  Greene  &  Co.,  of  Boston,  Mass.  The 
cut  shows  the  Victor  wheels  in  position  with  direct  connec- 
tion to  dvnamos. 


Incandescent  Switchboards. 


general  appearance  of  a  dial  f-n  a  safe  lock,  the  degrees  on 
tile  dial  corresponding  with  th(.-  steps  of  the  rheostat.  \  olt- 
n.eters  and  annneters  are  similarly  mounted,  bringing  the  dial 
flush  with  the  slab,  and  set  ofi  with  polished  metal  rings.  To 
conform  witli  the  rules  and  regulations  of  the  State  Board 
of  Fire  Underwriters,  the  company  is  prepared  to  furnish 
numerous  designs  for  mcjunting  these  boards  upon  metal 
standards  and  frames,  neatly  wrought  out  of  brass  or  iron. 
The  highly  finished  E.  E.  &  S.  station  switches  form  an 
attractive  part  of  the  outfit. 


The  Electric  Engineering  and  Supply  Company,  of  Syra- 
cuse, N.  Y.,  has  placed  on  the  market  something  new  in  the 


Direct'^Connected    Engines  and    Dynamos. 


INCANDESCENT  SWITCHBOARD. 

line  of  switchboard  fittings,  a  small  illustration  of  which  is 
lierewith  given.  All  the  unsightly  apparatus,  so  far  as  prac- 
tical, is  mounted  on  the  back  of  the  slab,  thus  not  only  en- 


That  the  day  of  belted  dynamos  is  drawing  to  a  close  is 
evident  from  the  increased  attention  given  by  engine  builders 
to  the  design  of  engines  for  direct  connection,  as  well  as 
from  the  tendenc}-  toward  electrical  generators  of  low  speed, 
and  we  illustrate  herewith  one  of  the  most  recent  of  these 
coml)inations,  which  our  readers  will  find  of  interest. 

The  engine  is  the  "Harrisburg  Ideal,"  self-oiling  pattern, 
manufactured  by  the  Harrisburg  I'oundry  and  Machine 
Works,  Harrisburg,  Pa.,  and  has  a  cylinder  I2  inches  in 
diameter  and  I2  inches  stroke.  The  dynamo  is  one  of  the 
General  Electric  Company's  multipolar  type,  with  a  capacity 
of  50  kw.,  giving  450  amperes  at  no  volts,  the  speed  being 
275  revolutions  per  minute. 

The  self-oiling,  outboard  bearing  feature  in  the  engine 
shown  is  designed  on  a  generous  model,  and  has  the  latest 
arrangement  of  a  movable  sleeve  with  ring  oilers,  being,  ex- 
cept for  increased  weight  and  size,  of  almost  the  same  con- 
struction as  the  standard  Edison  bipolar  dynamo  bearings, 
which  have  been  proved  by  years  of  sen-ice  to  be  so  ex- 
cellent. 

A  test  of  the  combination  shown  was  made  recently  in 
New  York  City,  in  the  presence  of  several  gentlemen  well 
informed  on  steam  and  electrical  matters.  The  engine  was 
started  in  the  usual  manner  under  steam,  and  when  running 
at  the  desired  speed,  of  275  revolutions  per  minute,  the 
brushes  were  adjusted  and  the  engine  and  dynamo  prepared 


DIRECT=C0NNECTED    ENGINE     AND    DYNAHO. 


hancing  the  appearance  of  the  board,  but  in  many  instances 
economizing  space.  In  mounting  rheostats,  for  example, 
an  adaptation  of  a  graduated  dial  and  index  finger  is  used, 
which  is  all  that  appears  on  the  face  of  the  slab,  and  has  a 


for  taking  on  the  load.  The  switchboard  was  also  arranged 
so  that  the  entire  current  generated  would  pass  through  two 
switches  side  by  side,  and  a  5-cent  nickel  balanced  on  edge 
on  the  outer  end  of  the  cylinder  head,  the  engine  running 
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at  friction  load.  The  t^v•o  switches  were  then  taken  in  hand 
and  thrpwn  in  instantly,  whereupon  the  ammeter  showed 
340  amperes;  the  switches  were  then  thrown  out  at  the  end 
of  seven  seconds,  then  in  and  out  again,  thus  throwing  upon 
the  engine  practically  the  full  load  of  the  dynamo  twice 
within  fourteen  seconds,  during  which  the  5-cent  piece  re- 
mained ijalanced  on  the  cylinder  head,  showing  the  combina- 
tion to  be  operating  absolutely  without  any  vibration  what- 
ever. There  arc  now,  we  are  informed,  between  30  and  40 
coMjbinations  of  this  type  in  successful  operation. 


WORLD. 

Electric  Ceiling   Fan 
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rietropolitan   Fan   Motors. 


The  fan  motor  shown  herewith  is  manufactured  by  the 
New  Haven  Insulated  Wire  Company  and  presents  a  new 
feature  in  electric  ventilating  apparatus,  inasnmch  as  it 
carries  a  24-inch  wheel.  Run  at  quarter  or  half  speed,  the 
fan  creates  a  very  pleasant  breeze,  not  so  sharp  as  that 
created  by  a  buzzer,  but  much  more  diffused,  and  makes  nu 
noise,  taking  a  trifle  over  a  half  ampere  on  a  I  lo-volt  circuit. 

M  full  speed  the  fan  makes  720  revolutions  per  minute 
and  takes  about  one  and  a  half  amiieres,  and  exhausts  about 
7,yxi  cubic  feet  of  air  per  minute,  doing  fully  as  much  work 
with  a  less  expenditure  of  power  as  any  24-inch  exhaust 
wheel  making  the  same  number  of  revolutions  driven  by  bell 
i-ither  from  a  line  «;f  shafting  or  direct  from  a  motor. 

The  fan  is  of  very  strong  construction,  has  tempered  cop- 
per comumtator,  self-feeding  carbon  brushes  and  large  oil 
cups;  all  running  parts  are  protected  so  that  they  cannot  be- 
come clogged  with  dust  or  tlirt:  it  requires  the  minimum 
amount  of  attention. 

it  is  nicely  finished  in  black  japan  and  nickel,  and  is  a 


NKW    FAN    MOTOR. 

very  neat  lookuig  machine.  A  speed  regulator  is  furnished 
with  every  fan.  whereby  four  speeds  may  be  obtained.  Thcv 
are  ordinarily  wound  for  1  lo  volts  direct  current,  but  arc 
also  made  for  220  and  500  volt  circuits  and  for  arc  light  cur- 
rents. Doublcday.  Mitchell  vS:  Co..  136  Liberty  street,  are 
agents  for  New  York  City  and  vicinity. 


A  new  t>pe  of  electric  fan  motor,  now  being  placed  on 
the  market  by  the  Interior  Conduit  and  Insulation  Company, 
44  Broad  street,  New  York,  under  the  name  of  the  "  Lun- 
dell  1894  model,"  consists  of  a  4-pole  field  carrying  a 
stationary  vertical  steel  spindle  attached  firmly  to  an  under 
spider.  The  armature  is  built  up  of  the  usual  laminations  of 
soft  iron  on  a  gray  iron  centre  and  all  carried  on  a  composi- 
tion sleeve,  which  •  sleeve  slips  over  the  stationary  spindle 
and  rests  upon  a  shoulder  at  the  bottom.     The  armature 


ELECTRIC  CEILING  FAN. 

sleeve  aUo  carries  tlic  holder  fur  the  lau  blades.  The  sta- 
tionary spindle  on  which  the  armature  sleeve  revolves  is 
channeled  out  for  the  free  passage  of  oil  to  all  wearing  parts; 
and  as  a  part  of  the  bottom  spider,  a  large  oil  cup  or  recess 
is  formed  which  when  properly  filled  with  three  tablespoon- 
fuls  of  thin  oil  will  insure  perfect  lubrication  for  several 
years.  The  oil  is  introduced  lo  the  motor  at  the  upper  end 
of  the  composition  sleeve  which  carries  the  armature.  A 
very  simple  device  is  employed  for  attaching  the  motor  to 
the  ceiling,  consisting  of  a  flexible  insulated  connection. 
Over  the  hanger  pii)e  is  placed  an  ornamental  piece  of  brass 
rope  tubing.  W  ires  from  the  niotor  are  furnished  of  suffi- 
cient length  to  pass  up  through  the  hanger  pipe  to  the  out- 
let at  the  top  over  the  canopy.  A  single  pull  switch  is  at- 
tached to  the  bottom  spider  of  the  motor.  As  the  illustra- 
tion shows,  the  combination  presents  a  very  neat  appearance 


Automatic    Electrical   Date  and  Time  Stamp. 


.\  date  and  time  stamp  has  come  to  be  accepted  as  a 
necessity  in  the  coiuluct  of  a  business  involving  a  large  cor- 
respondence, and  where  it  is  a  matter  of  importance  to  have 
a  record  of  the  exact  or  approximate  time  when  a  certain 
matter  reccive.l  attention.  As  a  rule,  the  stamps  for  these 
pur|x)ses  heretofore  put  on  the  market  have  not  been  en- 
tirely satisfactory,  and  it  was  to  obviate  many  or  all  of  their 
defects  that  the  Hoggson  automatic  electrical  time  and  date 
stamp,  which  we  illustrate,  was  devised,  and  now  being 
placed  on  the  market  by  the  Automatic  Electrical  Specialty 
Company,  136  Liberty  street.  New  York. 

The  mechanism  of  the  stamp  is  contained  in  a  case  2  by 
3  by  3  inches  in  size,  and  prints  the  exact  time,  together  with 
the  day,  month  and  year,  changing  every  minute,  requiring 
setting  only  once  a  month.  The  machine  consists  of  a  sys- 
tem of  endless  rubber  printing  bands,  which  are  so  arranged 
as  to  move  automatically,  bringing  the  proper  characters 
into  position  to  print  the  exact  time  and  date.  Rubber 
printing  bands  are  not  new,  but  in  this  instance  a  number 
of  tliem  are  grouped  upon  one  or  more  shafts,  each  turning 
independently  of  the  other,  so  that  the  utmost  exactness  ir 
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obtained  in  g'ettinj;-  an  iinpressicni.  A  set  of  these  bands  arc 
gTouped  abont  in  the  case  in  snch  a  manner  that  a  small  cnr- 
rent,  such  as  j^-enerated  by  a  Lelanche  cell,  ])asses  throuj^h 
an  electromagnet  in  the  case  and  actuates  an  armature,  which, 
in  turn,  by  means  of  a  lever,  moves  the  first  or  minute  banfl. 


AUTOMATIC  DATE  AND  TIME   STAMP. 

one  notch,  which  changes  the  minutes.  At  the  end  of  the 
ninth  minute  the  lo-minute  l)and  receives  an  impulse,  which 
changes  that  band,  and  a  similar  movement  at  the  end  of  6o 
minutes  changes  the  hours,  and,  at  the  proper  time,  the 
A.  M.,  M.,  or  P.  ■\I.  bands  are  also  changed.  At  midnight 
the  day  band  is  changed,  and  only  once  a  month  does  the 
stamp  need  setting. 

The  stamp  can  be  connected  with  any  clock  and  any  num- 
ber of  stamps  can  be  connected  with  one  clock,  which  serves 
admirably  in  factories  c>r  offices  as  a  combined  employees' 
time  stamp,  watchman's  clock   and  general   check   system. 


A  road  has  been  built  in  the  yards  of  the  Harlan  &  Hol- 
lings\v(;nh  company,  at  Wilmington,  Del.,  in  which  the  sys- 
tem has  l>een  i)Ut  to  the  mtjst  severe  tests  since  March  14. 
with  m(,st  gratifying  results.  .Xearly  the  whole  track  dur- 
ing the  recent  severe  storm  was  flooded  with  salt  water  to  a 
depth  of  three  feet,  the  car  having  been  left  at  the  top  of  a 
slight  grade,  which  saved  the  motors,  as  the  water  onl\ 
reached  to  the  lower  edge  of  them.  The  electrician  pro 
cured  a  boat  and  rowed  out  to  the  car  anrl,  getting  aboard, 
turned  the  switch:  the  car  answered  nicely,  and  was  run 
back  ami  forth  several  times  as  far  as  the  water  would  per- 
mit without  immersing  the  motors,  everything  working  per- 
fectly. 

The  car  is  a  F.-H.  open  sunnner  car.  weighing  nine  tons. 
It  has  been  run  on  this  track  loaded  at  a  speed  of  twelve 
miles  per  hour,  the  length  of  the  track  precluding  an\  higher 
rate,  but  tliere  is  no  reason  why  it  will  not  be  successful  at 
an\-  s])eed. 

The  ctniduit  as  now  constructed  c<jnsists  of  an  inverted 
T-shaped  girder  rail,  a,  resting  on  two  balanced  arms,  b: 
these  rails  are  32  feet  long  and  joined  together  at  their  ends 
by  means  of  pieces  of  vulcanized  hard  tibre  hoards,  c 
screwed  to  the  ttnder  side,  making  practically  a  continuous 
flexible  rail,  with  an  msulating  air  space  between  each  sec- 
tion. The  balanced  arms,  b,  are  fulcrumed  on  a  spindle  at 
d  and  are  connected  to  a  rod,  e,  that  enters  the  boxy*  through 
the  flexible  bottom.  A  branch  of  the  feed  wire  ^  enters  the 
top  of  the  box  and  makes  electrical  contact  with  the  rod  r 
when  the  latter  is  raised  by  the  weight  of  the  trolle\  at  the 
other  end  of  the  arm  b.  The  current  then  goes  through  b. 
and  a  to  the  trolley  wheels.  The  collector  /  is  a  com- 
pound affair;  that  is.  has  two  wheels,  one 'placed  about  six 
inches  forward  of  the  other  and  electrically  connected.  This 
prevents  anv  break  in  the  circuit  in  going  from  one  section 
to  anotlier  and  prevents  arcing  in  the  boxes. 

The  conduit  proper  is  made  (jf  vitrihed  clay  moulded  in 
the  form  of  an  elliptic  cylinder  and  cut  lengthwise,  forming 
two  lengths  from  each  casting.  These  are  placed  end  to 
end.  The  ties  h  are  laid  directly  on,  and  ])roject  over  to 
form  a  support  for  the  cover  /,  which  consists 
of  two  iron  pieces  of  L-shaped  section,  one  on  each  side,  with 
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LONGITUDINAL   AND   VERTICAL  SECTIONS  OF  STREET   RAILWAY    CONDUIT. 


In  railroad  or  telegraph  systems  all  the  stamps  can  be  con- 
nected to  one  master  clock,  which  will  oi)erate  all  at  the 
same  instant. 

The  stamps  can  also  be  .so  arranged  as  to  print  the  time 
in  connection  with  fire  alarm,  police  and  messenger  regis- 
ters. Any  die  up  to  2  by  2  1-2  inches  may  be  used  in  con- 
nection with  the  stamp  and  can  be  instantly  removed  if  de- 
sired. As  the  entire  impression  is  made  from  rubber  the 
machine  requires  no  pounding  to  operate.  The  ink  is  fed  by 
an  automatic  device,  which  renews  at  every  impression. 


The   Lawrence    Conduit    for    Street   Railways. 


A  new^  departure  in  conduits  for  electric  railways  has  been 
brought  out  by  the  Lawrence  Electric  Company,  of  13  Astor 
place,  this  city.  Its  operation  is  entirely  mechanical,  and  for 
reliability,  simplicity  and  low-  cost  of  construction  it  is 
claimed  to  be  a  strong  competitor  of  the  overhead  trolley. 


a  space  between  to  allow  the  trolley  to  pass.  Then  the 
track  is  paved  with  stone  and  concrete.  The  trolley  runs 
equally  well  backwards  or  forwards,  and  cannot  possibly 
leave  the  girder  rail:  conse(iuently  there  is  lU)  danger  of  los- 
ing the  current  at  critical  periods.  In  a  double  track  the 
box  is  placed  between  the  tracks,  the  one  box  acting  for 
both  tracks,  but  is  so  constructed  as  to  make  electrical  con- 
nection to  only  one  track,  unless  there  is  a  car  upon  each 
track,  when  it  makes  electrical  connection  to  both. 

At  the  office  of  the  company,  at  13  Astor  jdace.  there  is  a 
small  working  model  of  the  system.  A  track  is  arranged 
around  the  room,  on  which  a  small  car  runs,  illustrating  the 
system  very  clearly.  An  incandescent  lamp  held  at  any  sec- 
tion, except  the  one  that  the  car  is  on.  shows  no  light,  but 
lights  up  instantly  as  soon  as  placed  at  that  section. 

Messrs.  Hicks  Bros.,  of  59  Wall  street,  of  which  firm  Mr. 
George  E.  Hicks  is  president,  are  the  financial  agents  of 
the  company. 
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<^iuuucial  ^^itclliijcmc. 


The  Electrical  Slock  Market. 

Nkw  Yokk,  April  30,  1894. 
i.i..\i;ii.\l.  KIJ-:<-'TltIe".— Th«-   ir;iiiha<  ti->nB  In   this  chief  electri- 
cal M«-<iirliv  hav<-   l>een  i>f  llitU-  <iiHH<-<|uence  liurlriK  the  week,  and 
the  )-•  ^  <ln<|»|v  lilt.      The  deprec-lation  l»« 

due   I  ly    to    il,  in    the   exchanRe   In   all 

electrical  and  Induxtrlal  iit«H-kH,  and  to  the  lack  ut  any  good  news 
which  would  Increane  lt»»  jxmltion.  For  General  Klectrlc,  of  all  the 
NtitckH,  MeenjH  to  nee«l  conittant  rumorw  of  big  contractB  and  great 
profltN  tih^ad   to  lin   ll«  Mtanding.      As  a  result  of  no  Inside 

•'|j<»«»mH"   ih«'   Ih  .  .-   had   their  own   way   with   the  sti>ck.   and 

HU<-<i<-i|<  <|    III    iiiiiklliK    llle    <l">HillK    bid    for    the    Week    at    3K^.        There 

is  no  dellnlti-  Information  as  yei  whi-ther  the  company  will  re<luce 
itn  capital  MtiK-k  or  hot,  but  It  Is  thought  <iulit  probable  that  it  will 
do  so.  The  oflU-lals  of  the  company  are  still  at  work  cutting  down 
all  sup<-rlluou>*  •■xp<-ns»*M  an<l  iittending  -/.ealously  to  the  manufac- 
in  lerests,  s«>  that   the  stock   may  In   time  regain   Its  former 

pr 

WKHTINCIKH'SK  KLKCTKIC— The  good  talk  on  this  stock 
coii(lnui-s,  and  though  trade  is  not  large,  there  Is  unflagging 
coiihdeiKi*  in  the  stock's  future.  The  oimpany's  business  for  th<- 
past  l:,'  irioiiths  has  Immti  excellent,  and  it  is  thought  if  il  <'onlinue 
at  the  same  tale  for  a  year,  the  tompany  will  be  out  of  debt  and  Ir 
a  iHisltion  to  again  d<  <-lare  di\id<M)ds.  Current  rejxirts  have  it 
thai  at  present  the  company  owes  less  than  $l,0(Ki.(KMt  and  ha.s 
over  $Z..'"iO<».<MiO  due  to  It.  Kvery  effort  Is  being  made  by  the  man- 
ngemeiii  to  pill  the  company's  affairs  on  a  profitable  basis.  The 
annual  rejH.rt  of  the  diriH-tors  will  be  out  about  May  10,  and  the 
orilcjals  siiy  it  will  show  the  company  in  a  very  favorable  light. 

THK  A.MKHICAN  HKLL  TKI.KI'HONK  COMPANY  is  now  do- 
ing a  remarkably  big  telephone  business.  The  company's  Instru- 
ment output  for  the  month  ending  April  20  makes  the  best  sh<iw- 
Ing  in  many  months.  ;ind  the  number  of  new  instruments  is  ne;irly 
live  times  as  gr<-Hi  as  that  of  the  pre\loiis  month.  The  stock  has 
advanci-d  to  i'.«i  during  the  week,  and  with  the  prospect  of  good 
business  ahead,  (|iuKatlons  will  probably  appreciate  considerably 
in    the   near   future. 

THK  COM.MKIICIAI.  CAHI.K.-A  majority  of  the  sloekholders 
have  lertllled  at  Albany  that  of  the  |10,(hhi.ihhi  authorized  capital 
Nt<K-k  $!>.6|M,|(Hi  has  been  Issued  an<l  ]mid  In,  in  cash  and  property. 
The  existing  «Iebls  are  de<lare<l  not  exceeding  $700,000,  consisting  of 
debenture  bonds  and  sundry  obligations,  while  the  assets  are 
certlMe«|  to  amount  to  $1J.«m>o.(»(mi,  including  all  of  the  machinery 
and  n-al  estate  of  the  company.  The  stork  do<'s  not  vary  much, 
an<l  Is  now   bid  at   130. 

WKHTKK.N  TNION  TPILKCiUAPH  stock  is  now  receiving  much 
adverse  criticism,  atul  is  not  making  any  advances  either  in  <|uo- 
talUms  or  in  nuirkei  siandltiK.  Ii  is  ass<-rteil  by  a  number  of 
llnanclal  Journals  that  though  Western  I'nion  was  a  leader  in 
sloj'k  IransiKtIons  ilurlng  the  i-arly  part  of  the  winter,  the  stock 
Is  now  rather  inactive,  and  while  most  of  the  stocks  have  gone  up 
In  (lUotations,  \Vest<-rn  I'nion  has  depredated.  There  has  also 
lM«en  a  r<'port  recently  that  tin-  compan>-  had  reduced  wag<-s.  but 
this  rumor  lacks  condrmnlion.  It  is  said  that  owing  to  tlx-  long 
prevalent  light  business,  the  company  is  gradually  reducing  Its 
for< f  op4<ralors.   and   Is   cutting   all   expenditures   to   the   lowest 
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New  Incorporations. 


TIIK  TAYI.nll-UKMUNtl  Kl.KCTTtIC  COMPANY.  Chicago,  111., 
capital  stock  $10,000,  has  been  Incorporated  by  C.  H.  Tavlor  ni^d 
others. 

TIIK  INTKltV ATloNAI.  KI.KCTUICAI,  SCPPI.Y  AND  MANC- 

KACTritlNt}     COMPANY.     Detloll       Ml.  b        l,ris     l..-.n     li i|m,i:.I...1 

The  capilnl    st<H'k    Is   JWW.OOO. 

THK  .'<HKMIYVn,I,K  WATKU  AND  Kl.KCTUM'  I.HHIT  C(»M 
P.VNY.  .'^Iiclbyvlllc.  Kv  .  cupUiil  stock  IIO.tKKi.  huH  b.-.n  f..ini.i| 
Willi  l,oiii<«  Channlng  as  presiilent. 

THK  rTAH-NKVAI>A  COMPANY,  Council  Hlun,<.,  b  wa.  capi- 
tal sl<H'k  IR.ooo.  has  been  formed  to  contract  for  railway  work, 
telephones   and    telegraph    lines,    etc 

THK    ST     .lOHKPH     AND    l.AKK    SHOP.K    P.LKCTKIC    UAIl. 
WAY  COMI'ANY.  «t.  J<»seph.  Mich.,  capital  st.H-k  f7fi,noo.  has  l>een 
formed  to  construct   an  elc^•-'     -    Mwny. 

THK    MAUTINSVIM.K  ,  UlC    COMPANY,    Martinsville, 

Ind..    capital    stock    JlO.OtW,    has    been    formed,      J.    K.    8cott.    J.    R. 
Starkey  and  H    A.  SmiM'k  are  Interested. 

THK  NATIDNAI,  HKAT  AND  1>>\VKR  CONHTUl'CTION 
COMPANY,   Phlliidelphla.   I'a  .  has  been  in  .-,1  by  1.    n.   Mr- 

Conlcy    and    othcis.       The   capital    stock    !«    -  1. 

THK    Al.l.KC.HKNY    AND    HUTLKH    RAILWAY    COMPANY. 

Pittsburgh.  Pa.,  capital  stock  >:?(X>.(X>rt.  has  been  fonn.'^l  to  construct 
and  operate  an  eb'ctrlc  railway,      W    1,    Mustin.  C.  K.  Hill  and  F. 

Uw  Inner,    .Ir..    are   lnter«st<cV 

THK  KTNA  AND  t^l.KNSHAW  STUKKT  UAIl.WAY  COM- 
PANY.  PIttsburg'i.   Pa..  cRptlal  sto«-k  JM».ooo.  has  been  fornie^l  to 


build  and  operate  an  electric  railway.     ^V.  I.  Mustin,  C.   K.   Hill 
and  F.  Gwinner,  Jr.,  are  the  organizers. 

(JHK«;<JRY  KKKD  COMPANY,  Chicago,  III.,  capital  slock 
%6i}.000,  has  been  formed  to  promote,  engineer  and  construct  electric 
light  plants,  waterworks  and  other  public  work.s.  J.  H.  Gregory, 
\V.  S.  Reed  and  M.  L.  Coffeen  are  interested. 

THK  HAKKH  CITY  KLKCTKIC  LIGHT  COMPANY,  Baker 
City,  Ore.,  capital  stock  $60,000,  has  been  formed  to  construct  and 
operate  an  electric  light  plant.  J.  A.  West,  C.  W.  Nibley,  Jr.,  and 
C.  W.  Nibley,  all  of  Baker  City,  are  interested. 

THK  KCONOMIC  GAS  COMPANY.  Buff.ilo.  N.  Y..  maximum 
capital  slock  $10<i,u<Xi,  has  been  formed  to  generate,  sell  and  dis- 
tribute electricity  and  ga»  to  be' used  for  heat,  light,  power,  etc. 
J.  Busch.  G.  F.  Layer  and  W.  C.  Busch  are  interested. 

THK  KNOXVILLK  LKiHT.  HKAT  AND  POWKR  COMPANY, 
Knoxville,  Pa.,  capital  stock  $2,000.  has  been  incorporated  to  suppl.v 
light,  heal  and  power  by  electricity.  W.  J.  Hunter,  Wm.  Hunter 
and  James  F.  Grimes,  all  of  that  town,  are  the  organizers. 

THK  SAVOY.  MACHLVK  COMPANY.  New  York,  capital  stock 
$2..'><Mi,  has  been  formed  to  manufacture  electrical  and  other  ma- 
•chines.  The  promote!^  are  J.  Bradle>,  5  Dey  street;  F.  M.  Archer. 
',  Dey  street,  and  W.  M.  Fiarl.  .S2  West  12Rth  street.  New  York. 

THK  VICTOR  LIGHT.  WATER  AND  MOTOR  COMPANY. 
Victor.  Colo.,  capital  stock  $100,000,  has  been  incorporated  lo  fur- 
nish electric  ilght.  J.  E.  Downey,  J.  R.  Perry,  J.  Downey.  J.  i:. 
Downey  and  C.  M.  Lawson,  Pueblo,  Colo,  are  those  Interested. 

THK  CHICAGO  HEIGHTS  WATER.  LIGHT  AND  PoWEK 
COMPANY.  Chicago.  111.,  capital  stock  JpiO.fWMi.  has  been  formed  It. 
construct  electric,  gas  and  water  works,  and  rt.xtures  for  same. 
H.  L.  Wallace,   H.  Abbott  and  M.  H.  Kilgallen  are  interested. 

THE  ST.  LOl'IS  ELECTRIC  BRAKE  COMPANY,  East  St. 
Louis.  111.,  capital  stock  $2,000,000.  has  been  formed  to  ac()uire 
patent  rights  and  lo  e<iuip  electric,  steam  and  street  railway  cars. 
J.  L.  Black.  Samuel  Re.sh  and  W.  V.  Wolcott  are  the  Incorporators. 

THK  MILWAl'KEE  STKAM  HKATING  AND  ELECTRIC 
CONSTRICTION  COMPANY,  Milwaukee.  Wis.,  capital  st.K.-k 
$2.'>.oo<i,  has  been  formed  to  do  electrical  construction,  aso  general 
steam  an<l  hot  water  heating.  The  promoters  are  H.  Jane,  G, 
Kuniz  and  G.  Crooke. 

THE  WORLD  M  ANCFACTCRING  COMPANY,  C.>luinbus. 
Ohio,  capital  stock  $l(Mi.'tOO.  has  been  formetl  lo  make  and  deal  in 
all  kinds  of  electric  motors,  telephones,  engines,  boilers,  machinery, 
etc.  The  organizers  are  W.  P.  Harrison,  H.  F.  Gray.  H  .\  Will- 
iams, L.  G.  Addison  and  Lincoln  Fritter. 

THK  SAN  DIKGO.  PACIFIC  BKACH  AND  LA  JOLLA  RAIL- 
W.\Y  CO.MI'.\.\Y,  San  Diego,  Cal.,  has  been  Incorporated  wiih  a 
capital  stock  of  $25,000.  Herbert  Dabney  is  among  those  Inter- 
ested. Il  will  build  and  operate  a  street  railway  from  PacUlc 
Beach  to  La  Jolla  Park,  a  distance  of  four  miles. 

THK  BCRTON  KLIX'TUIC  HKATING  AND  FORGING  COM- 
PA.NY.  Berwick.  Me.,  capital  stock  $1.(K>0.(KX».  has  been  formed  to 
manufacture  and  deal  In  all  kinds  of  electrical  machinery  and  ap- 
paratus. F.  J.  Huichinscin.  Hyde  Park;  A.  WIswall.  Woburn. 
and   <;.    D.   Burton.    Boston.   Mjiss..   are  the   interested   parties. 

THK  JOBBLNS  M ANl'FACTURING  COMPANY.  First  National 
Bank  Buibling.  Jersey  City.  N.  J.,  capital  stock  $100,000.  has  been 
formed  to  manufacture  carbon  for  electrodes,  glass  cylinders. 
globes,  shades,  etc.  The  incorpor.itors  are  (t.  H.  Low.  fifiO  East  2.'?d 
street.  Pa'crson.  N.  J.:  W.  N.  Southworlh.  IW  West  12»th  street, 
and  C  B.  Harris.  2.^0  West  :?fith  street.  New  York. 

THK  KLKCTRIC  S.MKLTING  AND  ALl'MlNIl'M  COMPANY. 
Chicago.  III.,  capital  stock  $loft.(H»o.  has  been  incorporated  for  the 
operation  of  the  processes  of  electric  smelting  and  electrolysis  for 
the  prixluction  of  aluminium  and  other  metals  and  alloys,  the  pur- 
chase and  ownership  of  patents  relating  tii  such  pnx'esses.  and  to 
manufacture  aiul  sell  goods  from  such  products.  Alfred  H.  Cowles. 
l..oren  Prentiss  and  Chas.  M.  Vorse  are  the  interested  parties. 


^tpecutl  CovvcopottcTettce. 


Ne\>  York  Notes. 


OmCII  OF  Th«-  Ei  aLTRICAL  Wonu).  I 

953  Broadway,  Nk-<  ^  onK,  April  30   1S94.) 

MH  MORTIMER  NoRDRN.  ISfi  LH>erty  street.  New  York,  will 
shtirtly  place  upon  the  market  a  new  electric  fan  motor. 

MR  WM.  H.  McKINLOCK.  president  of  the  Metropolitan  Elec- 
tric Company.  Chicago,  was  in  New  York  during  the  past  week. 

THE  KNAPP  KLKCTRIC  AND  NOVKLTY  COMPANY.  .14  War- 
ren slnM»t.  New  York.  Is  securing  quite  a  run  on  Its  No.  l.^  fan 
motor  otitflt. 

MR.  FRANK  A.  MAGEE.  traveling  sales  agent  f<ir  The  E.  S. 
Greeley  *  Co..  5  and  7  Dey  street.  New  York,  was  In  town  for  a  few 
days    last    week. 

THF.  EDISON  ELECTRIC  ILLVMINATING  COMPANY. 
Bnxiklyn.  N.  Y..  has  placed  an  order  with  Wm.  Tod  &.Co..  of 
Youtigstown.  Ohio,  for  two  1.200-h.  p.  engines. 

"MICANITE."    manufactured   by   the   Mica    Insulator  Company. 


Mav  5,  1S94. 
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218  Water  tstreet,  New  York,  continues  to  grow  in  favor  as  an  insu- 
lating material  not -only  in  this  country,  but  also  abroad. 

MR.  J.  E.  HAM,  general  agent  for  Kerite,  miinufactured  by 
W.  R.  Brixey,  203  Broadway,  New  York,  reports  having  closed  sev- 
eral large  orders  for  this  well  known  wire  during  the  past  week. 

THE  MANHATTAN  ELECTRICAL  SUPPLY  COMPANY,32  Cort- 
landt  street.  New  York,  is  pushing  its  works  to  their  utmost  ca- 
pacity, filling  orders  for  telephones.  Its  Mesco  dry  battery  con- 
tinues  in   public   favor. 

MR.  J.  C.  MOULTON,  formerly  connected  with  the  A,  B,  C  Com- 
pany, now  represents  Messrs.  J.  Jones  &  Son,  67  Cortlandt  street. 
New  York,  manufacturing  electricians  and  dealers  in  electrical 
supplies.  Mr.  Moulton's  territory  embraces  New  York  City  and 
vicinity. 

THE  KNAPP  ELECTRIC  AND  NOVELTY  COMPANY  has  re- 
moved its  office  and  salesroom  to  47  Warren  street,  where  it  is 
prepared  to  do  a  large  business.  The  sales  of  this  company  for 
April  were  larger  than  last  year. 

MR.  O.  P.  LOOMIS,  of  Bound  Brook,  N.  J.,  referring  to  a  note 
in  a  recent  issue  of  The  Electrical  World,  that  an  old  subscriber 
had  on  exhibition  a  copy  of  the  March  8,  1884,  issue  of  this  jour- 
nal, writes  to  say  that  he  has  been  a  subscriber  since  May,  188.3, 
and  has  in  his  possession  each  issue  since  Jan.  1,  1884. 

MESSRS.  J.  JONES  &  SON,  of  which  firm  Mr.  Ernest  A.  Lowe 
is  manager,  now  occupy  the  entire  first  floor  of  67  Cortlandt  street, 
New  York.  Messrs.  Jones  &  Son  recently  purchased  from  the 
receiver  the  stock  of  the  A,  B,  C  Company,  which,  together  with 
their  own,  places  them  among  the  first  of  the  large  electrical 
supply  houses. 


New  Eno-land  Notes. 


Branch  Office  of  the  Electrical  World, 
Room  gi,  Hathawav  Building,  620  Atlantic  Ave., 
Boston,  Mass.,  April  30,  1894. 

THE  STATE  SENATE  has  passed  to  be  engrossed  a  bill  pro- 
viding for  the  heating  of  street  cars. 

THE  lONA  MANUFACTURING  COMPANY,  of  Boston,  reports 
exceedingly  good  business  for  its  electrical  specialties.  It  is  run- 
ning full  time  and  full  force. 

MR.  H.  C.  HAWKS,  of  the  Hawks  Electric  Company,  of  Boston, 
has  been  greatly  bereaved  recently  thiough  the  death  of  his  estim- 
able wife,  and  regarding  which  we  bog  to  assure  him  of  our  sin- 
cere sympathy  and  that  of  all  of  his  many  friends  and  acquain- 
tances. 

THE  MATHER  ELECTRIC  COMPANY  reports  the  sale  of  two 
120-kw.,  .500-volt  railway  generators  to  the  Fox  Electric  Railwav 
Company,  of  Green  Bay,  Wis.  This  sale  was  made  through  Mr. 
J.  Holt  Gates,  of  1140  Monadnock  Building,  Chicago,  111..  Western 
contractor   for   the  Mather  company. 

IT  IS  REPORTED  that  the  Schuyler  Electric  Company,  of  Middle- 
town,  Conn.,  will  close  its  works  May  1,  awaiting  the  result  of  a 
reorganization.  The  company  is  said  to  be  in  good  financial  con- 
dition, and  the  plan  Is  to  reorganize  it. independently  of  the  Gen- 
eral Electric  Company,  with  which  it  has  so  long  been  closely  as- 
sociated. 

THE  CITY  OF  LOWELL  has  been  sued  by  the  Municipal 
Signal  Company  for  alleged  infringement  of  patent,  by  using  the 
Gamewell  signal  service.  The  city  is  protected  by  an  agreement 
made  with  the  Gamewell  company.  The  recent  decision  in  favor 
of  the  Municipal  company  as  against  the  other  company  for  in- 
fringement   is  the  base  of  complaint. 

G.  M.  ANGIER  &  CO..  116  Bedford  street,  Boston,  have  been 
appointed  exclusive  agents  in  New  England  for  the  Kester  arc 
lamp,  the  Climax  ironclad  rheostats  and  stage  dimmers  and  tho 
Sechrist  automatic  switch,  all  of  which  are  first-class  electrical 
specialties  in  their  particular  lines,  and  for  the  introduction  of 
which  a  more  energetic  or  reliable  firm  co\ild  not  have  been  found 
in   New  England. 

THE  BOSTON  INCANDESCENT  LAMP  COMPANY,  through 
an  unfortunate  error  in  this  column  last  week,  wa,s  leported  as 
ha\-ing  been  served  with  an  injunction,  as  the  result  of  the  lamp 
suit  argued  on  April  14.  No  opinion  has  yet  been  rendered,  and 
the  remarks  from  the  bench,  as  reported  in  our  editorial  columns 
last  week,  are  i-egarded  as  very  favorable  toward  the  contention 
of    this    company. 

MR.  FREDERICK  W.  GORE  has  invented  a  street  railway 
system,  which  he  calls  the  "tandem,  compound,  electric  system." 
The  locomotive  and  cars  rest  on  fiat  platforms,  which  run  close 
to  the  floor  or  pavement,  and  are  carried  on  trucks  which  are  be- 
low the  surface.  The  slot  in  the  floor  or  pavement  is  only  three- 
quarters  of  an  inch  wide,  and  only  light  surface  rails  are  required, 
as  the  weight  is  nearly  all  supported  by  the  underground  construc- 
tion. 

THE  ELECTRICAL  FORGING  COMPANY,  of  Boston,  has  de- 
cided to  locate  its  factory  at  Woburn,  Mass.,  where  it  has  pui'- 
chased  two  acres  of  land  directly  adjacent  to  the  Boston  and  Lowell 
tracks.  Work  upon  the  building  will  be  commenced  May  1,  and 
the  contract  calls  for  its  completion  by  June  1.  The  factory  will 
he  ?-un  by  water  power,  and  will  possess  all  improved  facilities. 
President  G.  D.  Burton  is  to  be  congratulated  upon  the  progress 


he  is  making  for  his  company,  which,  without  the  saying  almost, 
is  entirely  due  to  his  untiring  energies.  Mr.  Burton  hafc  alwj  Tjeen 
successful  in  organizing  a  company  for  the  six  New  Kngland 
states,  to  be  known  as  the  Burton  Electric  Heating  and  P'orging 
Company,  organized  under  the  laws  of  Maine,  and  with  a  capital 
stfjck  of  $1,000,000,  of  which  he  is  president  and  F.  J.  Hutchinson, 
of  Hyde  Park,  treasurer. 

CAPT.  WM.  BROPHY,  the  well  known  electrical  and  insurance 
expert,  is  prominently  mentioned  in  connection  with  the  under- 
ground wire  fjuestion  in  Boston,  and  should  it  finally  become  a  law. 
it  is  reliably  stated  that  he  will  undoubtedly  receive  the  appoinl- 
mei  t  of  chief  official.  It  is  almost  needless  to  .say  that  his  ap- 
pointment would  meet  with  universal  favor  among  the  electrical 
and  insurance  fraternities,  and  the  public  may  rest  a.«sured  that 
the  duties  of  the  position  will  be  discharged  upon  honest  business 
principles  and  that  pf)litics  will  cut  no  figure  whatever.  Captain 
Brophy  is  not  seeking  the  position,  but  has  been  urged  so  strongly 
by  his  friends  for  permission  tr  pre.sent  his  name,  that  he  has 
finally  yielded  and  given  them  permission  to  do  so. 


Western  Notes. 


f  Branch  Okhce  of  The  ElectricalWorld.       ) 

9^6  Monadnock  Building  Chicago,  April  28,  1894.  | 

THE  FIRM  OF  BOWDEN  &  SEARS,  Cambridge  City,  Ind.,  has 
succeeded  W.  Q.  Sayers  in  the  electric  lighting  business. 

GEORGE  CUTTER  reports  large  orders  for  his  new  swivel  pole 

pulley,  the  improved  form  of  this  being  evidently  "just  the  thing." 

THE  WALLACE  ELECTRIC  COMPANY'  has  moved  to  its  new 
quarters,  307  Dearborn  street.  It  reports  a  large  and  increasing 
business  in  the  sale  of  the  Wirt  improved  dynamo  brush  and  the 
W.  W.   lightning  arrester. 

THE  MOSHER  ELECTRIC  COMPANY  takes  pleasure  in  stat- 
ing that  recent  sales  of  its  new  alternating  lamp  have  been  un- 
usually heavy.  Its  other  arc  lamps  are  also  meeting  with  favor 
wherever  installed. 

JAMES  A.  ROSE  &  CO.,  Title  and  Trust  Building.  Chicago,  111., 
have  purchased  the  entire  stock  of  incandescent  lamps  of  the 
Ansonia  Electric  Company,  and  are  now  offering  them  for  sale. 
Most  of  them  are  16  c.  p.  and  of  various  makes,  voltages  and 
bases. 

THE  STANDARD  ELECTRIC  COMPANY  is  very  much  grati- 
fied at  the  reception  which  has  been  accorded  its  new  alternating 
apparatus.  Already  it  has  sold  several  generators,  and  the  num- 
ber of  inquiries  indicate  that  its  sale  will  be  unusually  large  during 
the  present  season.  The  active  appearance  of  its  factory  would 
also  indicate  a  very  large  sale  for  its  other  types  of  apparatus. 

THE  CENTRAL  ELECTRIC  COMPANY'.— President  McKinlock 
is  now  comfortably  settled  in  his  handsome  office  on  Adams  street. 
The  finishing  touches  are  being  put  on  to  the  store,  which  cer- 
tainly presents  a  handsome  appearance.  Three  floors  are  re- 
quired to  accommodate  the  stock  of  this  company,  covering  in 
all  about  37,000  square  feet.  Mr.  McKinlock  reports  business  as 
unusually    good. 

BARTHOLOMEW,  STOW  &  CO..  who  have  long  been  agents 
for  the  Nutting  arc  lamp,  have  now  an  arc  lamp  of  their  own. 
which  possesses  many  features  of  value.  Their  old  store  at  57 
Michigan  avenue,  haA  ing  proved  inadequate,  they  have  arranged 
to  move  to  new  quarters  at  IS  North  Clinton  street,  where  they 
will  have  factory,  storeroom  and  offices  combined.  This  is  an-" 
other  Western  firm  that  reports  business  as  unusually  good. 

THE  ELECTRIC  APPLIANCE  COMPANY  has  been  busy  dur- 
ing the  past  few  weeks  taking  possession  of  a  largely  increased 
floor  space,  and  extending  its  facilities  for  receiving  and  shipping 
goods,  particular  attention  being  given  to  arrangements  for  the 
better  handling  of  material  in  carload  lots.  These  arrangements 
have  been  carried  to  a  point  where  a  carload  of  material  can  be 
received  and  put  into  stock  or  loaded  for  delivery  within  a  very 
few  hours,  by  means  of  special  loading  facilities,  without  in  any 
way  interfering  with  the  receipt  or  delivery  of  regular  ordersi. 


|lenT0  of  the  p^ceij. 


Telegraph  and  Telephone. 

SUFFOLK.  VA.— The  Nansemond  Telephone  Company  w:il  pur- 
chase an  equipment. 

AUGUSTA.  G.A.— Daniel  J.  Murphy  is  in  the  market  for  tele- 
phone   improvements. 

SUFP'OLK.  VA. — L.  P.  Harper  is  interested  in  the  organization 
of  a  telephone  company. 

CORDELE,  GA.— Moore.  Kirkland  &  Co..  lumber  dealers.,  are 
in  the  market  for  telephone  equipment.  •    .      " 

DELTA.  PA.— Meetings  of  residents  are  being  held  in  the  mat- 
ter of  establishin.e:  a  telephone  system  for  Delta  and  vicinity. 

CUMBERLAND.  MD.— The  Citizens'  Telephone  Company  has 
been  organized  with  L.  D.  Rohrer  president.  Capital  stock  is 
$40,000. 

ANN  ARBOR,  MICH,— The  Michigan  Automatic  Electric  Tele- 
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|.h«ntr  Cotriwany  will  eiftabllMh  a  plant,  to  Jnclud»r  Ann  Arh*tr  an.l 
Vt'"flanti. 

KONMA.V,  CAMJIKIA  COCXTT.  PA.-The  PennBylvania  Tele- 
phone attw\>itny  ban  been  .;tt:;inJ-/><l  Dr.  Geo.  R.  Olass  Is  presl- 
.lenl,  J.  J.  Mc-rxmnell  in  tieaiiiu-ei  an.l  F  H  Y-.iimj.'  is  s.-r-r.-tary 
and   Ken'-ral    manaKer. 

i'LAKKSDALK.     •  KrojM.tialH   ar«     wolu  iu<l    l"i     bulliliii«    a 

t.-|ei,h..ne  Urn-  from  '  jhN-  Io  Frlarn  Point;  i:'.  mlle«  of  doulile 

wire  will  be  required,  with  STi  |»olen  to  the  mile.  PropoKals  will 
h.-  ref-elved  for  all  or  partu  <<f  the  work.  T  '".  iMl.n.v  is  .  hl.-f 
••niflneer. 

NIA«;AK,\  f'AM>.>^,  M.VT,  JanieH  Hain|.li.-l<l  aii<l  John  J.  Hainp- 
lleld,  of  .MaKiira  KallH.  «)nt.,  and  J.  <*.  I»il(h.i.  «.f  Huffalo.  N.  Y.. 
have  formed  the  (\ilonlal  Te|e>fraph  and  Telephone  Tompany.  capi- 
tal »»to<k  %'it,.iHH>,  with   head«|uarterH  at   .N'laKara   Falln,  Unt. 

LANt'ASTKIt.  PA.  -<iwln»t  to  the  fact  that  a  lot-al  telephone 
eompany  In  ImIiik  ••rk'anl/.' d.  th'-  ordlnam-e  i^'raiitlnK  the  ime  of  th<' 
MtreetM  to  the  pi-nnxylvanla  Telephone  Company  has  l>een  tablerl. 
Councilman  BaumKardner  In  l»ehlnd  the  Pennnylvanla  Telephone 
<'ompany. 

KAST  Al'lt«»HA.  N.  Y.  The  MufTalo  Valley  Telephone  Company 
ban  el«M-ti-d  M.  W.  KUhardson.  of  Kant  Aun»ra.  a.><  (.resident;  N. 
.1.  J).  WfMmter.  of  Wale.s  r«iter.  hh  secretary,  and  Harry  S.  (iail. 
of  WaleM  Center,  an  treaiiurer.  ami  will  at  once  bejfln  work  on  its 
propom-d  teb'phone  line  to  conne<-t  Kast  Aurora  with  the  vllla^eti 
hetWM-n  lher«-  and  Java  villatf'* 


Electric  IJq:ht  and  Power. 


\A  1,1' \  H  A  IS<  >.  I.NI>  i-..nteniplMt<-H  erectliiK  an  electric  li>rh' 
plant 

\VArAK(<.\i:'l'.\.  <iHHi.  Is  t..  pill  It)  a  plani  lor  .•|.<t  lii-  liuhtinK 
purpoH«-s. 

PORTLAND.  MK.  -The  Coiinolldated  R|e<trlc  LiKhl  Company 
Ih  to  Increane  Itit  power  plant. 

CI'HA.  N.  Y.— Ft  Is  now  almont  certain  that  Cuba  will  pui  in  a 
uiutdclpal    electric    llKhtinK   Hystem. 

MKLKNA.  AKK.-The  Helena  Oas  C.mpany  has  received  au- 
rhorlly  l.>  erect  an  electrU-  plant. 

KKUVANNA.  INI>..  I»  to  put  In  an  electric  liKht  plant.  Ad- 
rlreMH    the    <lty    cjcrk    for    particulars. 

DKLANO.  MINN.— The  town  has  voted  to  Issue  $10,(HH»  in  bonds 
for  wat«'rwMrk«  and  el«M'trlc  llKht   plant. 

C<»|lI»KLK.  (tA.— C.  «L  Harfooi,  of  .Mbany.  Ca..  has  purchased 
the  Kdlson  IlKhtinK  plant  and  will  oiH-rate  it. 

LANCASTKK.  KY  Th.-  Laficaster  Ic.-.  LiKhl  an<l  Water  Coni- 
pan>    Is  to  constru<l  an  el.-<irlc  llKht   plant. 

TUAPPK.  MD.— The  mayor  will  answer  Inquiries  rexar.linK  the 
••lecirl.'   IlKhi    plant     to  bi-  ••stiiblished   In  Trappe. 

KINtiHToN.  N.  C.  The  mayor  wouM  like  clnulars  an.l  par- 
ti -ulani  KM  to  rout  of  eMtablishInK  an  electric  IlKht  plant. 

ALHI«»N.  NKM..  Is  ••onslcleriiiK  th.-  jir<»Je<'t  of  putting  In  an  elec- 
tric IlKht   planl.       K.  J.  Mack,  city  clerk,  may  be  ud<lres'<ed. 

tlRKKNVILLK,  N.  C— An  ele<tric  llifht  plant  is  to  l»e  estab- 
llHheil      Thi-  mayor  ran  be  addressed  for  further  particulars. 

mHHK«»SH.  wis.- The  niaiter  of  awnnlinK  tlie  contract  f.>i 
electric  IlKhtinK  of  the  city   has  been  lahl  over  for  three  weeks. 

L«»N<J  PKAIHIK.  MINN  I'edersen  *  Lln.ler.ul.  of  Kttrick.  Wis., 
will   put    In   an  electric  IlKht    plant   at    L.mik   Prairie.   t.>  cost   $1<).ikk>. 

COU'MHIA.  H.  C.  — An  ele<-trlc  IlKhi  plant  will  |ir«dmbly  be 
erected  by  the  city.    Information  nn»>   be  obtained  from  the  mayor. 

tH-^NKSKO.  N.  Y.--The  vlllaK<>  t.tt;«looi«  have  awarded  the  con- 
tra.t  for  electric  IlKhtinK  for  the  villaKe  i.">  the  (}enes<>o  (3as  T^Kbt 
c.impany. 

LAWToN.  MICH.— The  «-ontract  for  the  bulldlnK  of  the  electric 
IlKht  (iliint  has  been  let.  ami  prices  are  wanted  for  aiiparalus  and 
e<iuipni.-nt. 

WAHIIINUTo.N.  PA.— The  electric  IlKht  company  pi-o|m>]M's  to 
extend  its  lines  l.>  H.Mist.invllle.  where  It  will  IlKht  the  chnrcli 
Mild  luisiness  h.iuses 

MAHHI,KMI:AIV  M.XSS  n  has  be.-n  .lecided  at  lb.-  Jown  ni.-.t- 
IllK  'o  leave  to  th«'  cleclil.  liuhl  iumtiill  !••.•  the  iiiitllei  nf  nite  f.n 
the  pro|M*sed  new  pinni 

WINSTKI).    C<»NN.-   Kir.     »ias   i|eHU."\«.l    Ih.-   laiK'  ii 

machine  at    the  electric  lluht    w.uks  at   Th.-   Kails;  7.*.    •  i 

••trumenis  wen-  burne.l. 

STCYVKSANT  FALLS.  N  Y.  Mr.  Frisbee  proposes  lo  make 
inanN'  improvements  at  Isl;ini1  Park  this  summer,  to  Include  •>l«»e. 
•  ric  llRht  {'>r  the  Kr.'tmds 

ROCHFSTKU.    MINN      Th.-    Council    will    call    r..r    bids    f..i    .  ,, 
larKtiiK  the  new  electric  light  plant,  to  enable  the  city   to  riirniiib 
IlKhl    for  comini>rclal    puri«>ses. 

ST.  PAl'L.  MINN  S.Hl.'d  pro|M>sals  will  b*-  n^celved  t..  May  L 
for  electric  work  on  the  new  City  Hud  County  Hospital.  Thos 
A.  PrenderKBst  Is  secretary. 

LF.ADVILLK.  COL..— A»  Mm  i\;sult  ..f  a  decision  of  Judin>  Dick- 
son, the  Citlj-ens  Klectri-^  UlRbt  Compiiny  will  Kr>  ahead  with  the 
work  of  const  met  InK  Us  lln»^s 


T.VHPtjX  8PKJNGS,  FLA.— A  recent  fire  burned  out  a  largre  part 
•jt  the  electric  lighting  plant  of  the  Florida  and  West  Coast  Com- 
pany, and  the  plant  Ls  ^ihut  down. 

OS!'  -  \\'I.->.— The  electric  light  committee  reports  that  a 
plant        .  "f  liphting  the  city  should  be  establi.^hed  for  $i>0.O(H.i. 

and  cfjBt  of  maintaining  same  $16,000. 

TOPKKA.  KAN.  An  electrical  building  i.s  to  be  annexed  to 
the  Stale  I'niverslty.  and  bids  are  desired.  The  Legislature  h.M.s 
approjiriated  $72,000  for  the  purpose. 

KI.NC.STON,  N.  Y.— A  representative  of  the  Western  Electric 
«"onipan>'  is  in  town  to  sulmiit  estimat.'s  to  the  Cummon  C<iiin<-il 
for  a  municipal  electric  lighting  plant. 

HA.MILTii.V.  UHIO.  Frank  B.  Rae.  electrical  engineer.  27 
t.'leland  Huilding.  Detroit.  Mich.,  is  to  prepare  plans  Mn,t  s;,,t.f.ifi. 
for  waterworks  and  electric  light  plant. 

MFLLFIVl'K.  KY. — The  Three  electric  light  ompaniet;  lja\e  con- 
s..l|.Jated.  The  new  company  will  extend  the  lights  on  Fairfield 
avenue,  and  will  s<M>n  make  other  extensions. 

(JSHKOSH.  WIS.-  Bids  will  be  received  to  May  7  f..r  lighting 
the  cit.v  by  electricity,  as  i*er  sjiecifications  on  file  at  the  Board  of 
Public  Works,  .if  which  H.  Stopper  is  chairman. 

HACKKTTSTOWN.  N..  J.— The  lamp  committee  has  been  in- 
structed to  call  for  bids  for  lighting  the  streets  fif  the  city  during 
the  ciming  year  with  S.">  or  m.>re  electiic  lights. 

PARIS.  KV.— The  Paris  Klectric  Light  Company  is  adding  new 
niachiner.v.  including  a  150-h.  p.  engine  and  l>olIer,  a  50-light  arc 
<l.\naino  and  a  2.7(K^t-light  incandescent  dynamo. 

KLLSWORTH.  MK.  The  electric  light  com|.any  at  Kllsworth 
a.sks  for  an  Increase  f.>r  the  c.iming  year,  or  they  will  not  run  the 
plant.      The  town   authorities  are  not    likely   to  comply. 

PHILADELPHIA,  PA.— An  electric  light  plant  is  wanted  for 
ih»'  n.^\v  morgue  on  Wood  stre.-t.  including  a  dynamo  and  gas  en- 
gine. Chief  Klseh.'Ver.  of  the  Bureau  ..f  City  Pr"i>erty.  may  be 
addressed. 

ENFTELD,  CONN.-Heiiry  C.  l>..uglas.  ..f  Wiii<is..r  Locks,  has 
.Olid  his  pr.iperty  at  Terry's  I.sland  to  Hon.  K.  B.  Bailey,  of  Wind- 
sor Locks.  Mr.  Bailey  will  give  all  details  oT  the  proposed  dam 
anfl  electric  power  plant. 

.MONTROSE.  PA.— It  Is  stated  that  the  Consumers"  Water 
I'ompany  will,  in  the  near  future,  put  in  an  electric  light  plant, 
and  will  purchase  an.>th.*r  b.iiler  :ind  engine  f.ir  the  |>umping  sta- 
tion. 

JERSEY  CITY.  N.  J— The  Hu.lson  C.-unty  Board  of  Free- 
holders has  awarded  the  contract  for  the  electric  light  plant  at 
Snake  Hill  io  the  Complete  Electric  Construction  Company  nt 
$m:i.l':j2.l'0. 

FREEPORT,  ILL.— The  Freeport  "Democrat"  states  that  the 
electric  light  plant  will  be  purchased  by  the  new  owners  «>f  the 
street  rallwax-  companx'.  an.l  that  the  ro;id  will  be  operated  by 
electricity    In    July. 

NEW  BEDFORD,  MASS.— Alderman  1.  L.  Ashley,  chairman 
City  Council  committee  on  street  lights,  states,  as  the  result  of 
his  investigaii.iiis,  that  New  Bedford  can  o|K'rate  a  plant  at  about 
iwo-thlnls  the  cfist  of  the  piesent  system. 

ANN  ARBOR.  MICH.— The  omimittee  on  building  and  gi^»unds 
of  the  State  I'niverslty  reports  in  favor  .>f  advertising  for  bids 
for  the  erection  and  equipment  of  a  »-entral  heating  and  electric 
lighiing   i>lani    f<>r  the  buildings  on   the  campus. 

SOITH  BETHLEHE.M.  PA.— Sealed  propositls  will  he  recelve<l  to 
.Ma.v  7  for  lighting  the  strtn^ts  of  the  Ix.rough  of  South  Bethle- 
hem for  a  period  of  live  years  with  ehn-trlc  an"  lights  of  2,000  c.  p. 
Frank  tiorman  is  chairman  of  thi-  lamp  <ommitte.v 

SACRAME.NTo.  C.\L— The  entln-  electric  plant  of  the  Caplto! 
•  •as  C.impany.  which  holds  c.mtracis  for  lighting  the  city  and  run- 
ning street  cars,  has  been  burned,  and  24  .lynamos  were  destroyed. 
Th.'  plant   was  .«n.'  .>f  the  largest  ..n  the  coast,  ami  est  Jl-IOO.iiOO. 

WAl'KEtJAN,  ILL.,  wants  bills  f<.r  street  lighting,  including  SO 
arc  lamps  of  2,000  c.  p..  burned  on  the  Philadelphia  moonlight 
schedule,  to  12  o'cli»ck.  t.i  2  o'clock  or  all  night,  for  terms  of  three 
..r  five  years  BLIs  will  be  oimmumI  May  14  Henry  Thacker  Is 
«-lty    cl.rk 

BELAIR.  .Mil.  The  Henry  Rii-kford  Manufacturing  Company, 
.•f  Belalr.  Md..  proposes  to  run  the  machinery  in  its  flouring 
mill  l»y  electricity  insteiid  of  steam,  ami  Is  negi^tiating  with  the 
t.iwn  auth.>i!ties  In  the  matt.'r  of  furnishing  ele<Mrlc  light  for 
Ih.-   town   .>r   Belalr. 

WASHINtJTON.  D.  C— A  bill  to  inc<ir|.H irate  the  .N.-ithmal  Ga* 
and  Ebt'trlc  Light  and  Heat  Oomv»an.v  has  l>een  Introduced  In  the 
H.iuse  by  Mr.  Campbell       The  i  re  J.   W.-sley  B.ivee. 

tf.hn  W.  Childers.  John  F.  Cham  Mnrdcch  and  Chas. 

I^ncaster.      The  capital  Is  $2.«hh>.«kh». 

NEWBERRY.  MICH —Sealed  prr.posals  will  l>e  received  to  June 
2  for  the  enaction  of  a  power  house,  ."lectrlc  light  and  pumping 
plant  at  the  1  <r  Asylvmi;  Claude  W.  Chase  Is  chair- 

man  of   the   I  Ue«».      Cli.ult.m    *    nilbert.    architects. 

Martjuette.  Mich.,  will  gi\-e  details. 

COVINGTON.  KY  — The  conso||dati..n  ..f  th-  Covington  Electric 
Llirht  Conn»an> .  CltlienV  Electric  Light  Company,  of  Dayton,  and 
the  SuburbaTi  lib-  "c.  Heating  and  Power  Company,  of  New- 

iH'it.  has  been  <-<  »ted.  and  the  name  adoptM  Is  th«»  f*Trt>nr- 
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ban   Electric   Company.      The  capital   i.s  .$2.50,000,   and   J.    E.    L,ow.-s. 
of  Dayton,  Ohio,  is  the  president. 


The  Electric  Railway. 

DEERING,  ME.— The  Pcntland  Electric  Street  Railway  Com- 
pany is  to  build  a  new  power  house. 

WINDSOR,  CONN.— Selectman  J.  E.  Higinbotham  stales  thai 
the  proposed  electric  road  is  now  a  certainty. 

CORTLAND,  N.  Y.— Final  action  on  the  franchise  for  the  elec- 
tric street  railway  has  been  postponed  to  May  1. 

YORK.  PA.— The  York  Street  Railway  Company  is  asltiiig  fur 
bids  for  the  extension  of  its  lines,  the  work  to  begin  immediatel>  . 

ST.  JAMES,  MINN.— The  village  will  vote  April  30  in  the  mat- 
ter of  issuing  bonds  ff)r  watei'works  and  electric  lights. 

BRADFORD,  PA.— The  ordinance  to  grant  a  franchise  to  ih. 
Bradford  and  Kendall  Railway  has  been  laid  on  the  table. 

RICHMOND,  VA.— The  Virginia  Electric  and  Railway  Com- 
pany has  petitioned  the  City  Council  for  permission  to  construct 
a  viaduct. 

MEMPHIS,  TENN.— The  Citizens'  Railway  has  consolidated  thv 
East  End  dummy  line  with  its  lines,  and  has  it  now  electricall\' 
equipped. 

FREDERICK,  MD.— A  company  has  been  organized  to  build 
the  Frederick  and  Middletown  electric  road.  D.  E.  Kefauver  i.*^ 
secretary. 

WASHINGTON,  D.  C— The  Metropolitan  Street  Railroad  Com- 
pany wants,  and  has  not  yet  contracted  for,  an  underground 
electrical  equipment. 

HIGHLAND,  N.  Y.— Superintendent  W.  Price  informs  the  "Re- 
public" that  the  New  Paltz  and  Highland  Electric  Railway  wil' 
surely  be  built  this  summer. 

MIDDLETOWN,  CONN.— The  Common  Council  has  decided  tn 
grant  the  petition  of  the  Middletown  Horse  Railroad  Company  t" 
equip  the  road  with  electricity. 

CALAIS,  ME.— The  electric  railway  company  will  start  the 
building  of  a  road  from  St.  Stephens,  N.  B.,  to  Calais.  Amos  S. 
Gerald,  Waterville,  Me.,  is  the  manager. 

POTTS VILLE,  PA.— The  Schuylkill  Electric  Railway  Company 
proposes  to  issue  .$5-5,000  in  bonds  for  improvements  during  the 
coming  slimmer,  to  include  motors,  cars  and  new  rails. 

VERMILLION.  OHIO.— An  electric  railway  will  be  built  fron, 
Wellington,  Ohio,  via  Oberlin  to  Vermillion,  and  is  estimated  tn 
cost  $200,000.  The  distance  is  241/0  miles.  Dr.  R.  F.  Quigley  cat, 
be  addressed. 

NORWALK,  CONN.— Officers  of  the  Norwalk  Tramway  Cr)m- 
pany  have  voted  that  new  stock  be  issued  to  the  amount  of  $60.()ito 
to  meet  the  expenses  of  the  Roton  Point  extension.  The  companj 
expects  to  have  the  road  completed  about  May  30. 

AMSTERDAM,  N.  Y.— President  Clement,  of  the  Amsterdan: 
Electric  Railway,  is  conferring  with  Hon.  David  A.  Wells,  of 
.Tohnstown,  and  Lawrence  Caten,  of  Gloversville,  regarding  the 
proposed  electric  road  from  Amsterdam  to  Gloversville. 

NIAGARA  FALLS,  N.  Y.— E.  B.  Osier,  of  Toronto,  Ont.,  and 
William  Hendrie,  of  Hamilton.  Ont.,  president  and  vice  president 
of  the  Niagara  Falls  and  Park  Railway,  are  in  Niagara  Falls,  Ont  . 
looking  over  the  ground  for  proposed  extension  to  Chippewa. 

LYONS,    N.    Y.— A   special    to    the    Buffalo    "News"    states    thai 
Lyons  is  to  have  an  electric  railroad.      The   power  house  will   be 
located  in  the  northern  part  of  the   village.      Orlando   F.   Thomas, 
president  of  the  Manhattan  Silver  Plating  Company,  is  the  prim, 
mover  in  the  enterprise. 

EAST  WEYMOUTH,  MASS.— Thirteen  thousand  dollars  of  the 
$20,000  required  for  the  proposed  electric  connection  of  East  Wey- 
mouth with  Quincy  and  Boston  has  been  subscribed,  and  Presi- 
dent John  R.  Graham,  of  the  Quincy  and  Boston  Railway,  states 
that  the  road  will  surely  be  built. 

WASHINGTON,  D.  C— The  petition  of  the  National  Rapid  Tran- 
sit Company  for  a  franchise  for  an  elevated  electric  road  fmni 
Washington  to  New  York,  as  promoted  by  Mr.  Hemphill,  ex- 
Chairman  of  the  District  of  Columbia  Committee  of  the  House  of 
Representatives,  has  been  referred  to  a  sub-committee. 

CHICOPEE,  MASS.— An  electric  railway  company,  with  .$100,000 
capital,  has  been  formed  to  build  a  line  from  Hol.voke  through 
Willimansett  to  Chicopee,  thence  to  terminate  at  Springfield.  It 
will  be  called  the  Chicopee  Street  Railway  Company,  and  will  b 
about  10  miles  long.  The  directors  are  Charles  C.  Abbey,  ex- 
Senator  Gibson  and  James  H.  Loomis,  of  Chicopee:  William  Kick 
ham,  of  Worcester:  .1.  E.  Delaney.  of  Holyoke,  and  Selig  Manilla, 
of    Springfield. 


Miscellaneous  Notes. 


The  Postal  Telegraph  Company  was  represented  at  the  dinner  by 
more  than  a  dozen  of  its  officers  and  principal  employes,  who  oc- 
cupier] a  table  by  themH»'!\es.  f'rfsldent  Cockey,  of  »he  Magnetic 
Club,  good  naturedly  suggested  that  this  was  the  way  the  company 
chose  to  announce  to  the  members  that  its  new  building  wa.« 
completefl,  just  as  young  ladies  hav»-  been  known  to  attend  church 
Mpparently  to  show  off  new  dresses.  The  Magnetic  Club  is  in  a 
prosperous  cftndition,  and  every  one  present  at  the  dinner  evidently 
enjoyed  the  oc(;asion    and  the  hearty  and  spontaneous  .sociabilll\ 


Personal  Notes. 


MR.    r^IRDSALL   HOLLY  died  at  his  h<jme.  at  Lockport,  N.  Y. 
on  Thursday,  April  27.      Mr.  Holly  was  an  engineer  by  profession. 
He   devised    a    new   waterworks   system,    and    was    the   Inventor   of 
the  well  known  Holly  system  of  district  steam  heating. 

A  CORRECTION.— By  one  of  those  unfortunate  mistakes,  which 
occur  in  every  well  regulated  printing  office,  in  the  biographical 
sketches  of  the  officers  of  the  Pettingell-Andrews  CV>mpany,  it  wa.s 
stated  that  Mr.  Frank  X.  Cicr)tt  occupied  the  position  of  secretary 
and  general  manager  of  the  c-f)mpany.  It  was  Intended  that  this 
clause  should  be  inserted  in  the  sketch  of  Mr.  C.  B.  Price,  the  ac- 
tual occupant  of  that  position,  but  unfortunately  an  error  was 
made.  Mr.  Ci'-ott.  as  is  well  known,  is  manager  of  the  railway 
department. 

MR.  G.  H.  BUCKMINSTER,  purchasing  agent  for  the  Pettin- 
gell-Andrews Company,  of  Boston, 
_  v/as  burn  in  Nashua,  N.  H.,  but  his 
boyhorjd  days  were  mostly  spent  In 
East  Boston,  where  he  was  given 
an  excellent  grammar  school  edu- 
cation. His  entire  business  life  has 
been  confined  to  the  electrical  sup- 
ply business,  in  which  he  has  had 
an  experience  of  fiver  eight  years, 
and  with  which  he  is  thoroughly 
familiar.  At  the  age  of  16  he  en- 
tered the  employ  of  the  Electric 
Gas  Lighting  Company,  of  Boston. 
remaining  with  it  for  four  years, 
and  Vjecoming,  through  ability  and 
faithfulness,  one  of  its  principa- 
salesmen.  Leaving  this  company, 
he  identified  himself  with  the  East- 
ern Electric  Supply  Company,  of 
Boston,  as  purchasing  agent  and 
chief  salesman,  which  position  he 
held  until  the  company  went  out  of  business,  in  August,  1892. 
He  then  connected  himself  immediately  with  the  Pettingell-An- 
drews Company,  and  with  the  reorganization  of  the  company,  in 
1893,  was  made  its  purchasing  agent,  which  position  he  fills  -witn 
profit  to  the  company  and  ciedit  to  himself.  Mr.  Buckminster  is 
a  worthy  representative  of  the  younger  element  so  conspicuously 
identified   with  the  electrical  business  generally. 


THE  MAGNETIC  CLUB  DINNER  at  Jaeger's,  corner  59th  street 
and  Madison  avenue.  New  York,  on  Tuesday  e\'ening,  April  24 
was  one  of  the  most  largely  attended  meetings  ever  held  V)y  thr 
club.  The  special  gue^t  of  the  evening  was  Mr.  Charles  Selden. 
of  Baltimore,  president  e|  th6  Old  Time  Telegraphers'  Association. 


THE  STANDARD  PAINT  COMPANY.  2  Liberty  street.  New 
York,  reports  increased  demand  for  its  P.  &  B.  insulating  com- 
pound. 

THE  HARRISON  INTERNATIONAL  TELEPHONE  CON- 
STRUCTION COMPANY,  44-46  Wall  street.  New  York,  has  re- 
cently decided  to  sell,  as  well  as  lease,  its  telephones. 

THE  NEW  YORK  STATE  ELECTRICAL  COMPANY,  of  Canis- 
teo,  N.  Y.,  has  purchased  the  plant  of  the  Malleable  Iron  Com- 
pany at  Youngstown.  Ohio,  and  will  manufacture  electrical  sup- 
plies. 

HARRY  S.  SMITH  &  CO..  607  Chestnut  street.  Philadelphia, 
have  issued  a  handsome  catalogue,  describing  the  different  forms 
of  fans  and  fan  motors  sold  by  them,  which  are  illustrated  in  great 
vaiiety.  The  motors  are  for  direct  and  alternating  circuits,  and 
furnished  as  required  for  the  different  voluiges  in  use. 

W.  R.  FLEMINCt  &  CO.,  203  Broadway,  New  Y'ork.  and  620  Atlan- 
tic avenue,  Boston,  the  New  York  and  New  England  representa- 
tives of  the  Harrisburg  F<\)undry  and  Machine  Works,  have  sold 
between  30  and  40  of  the  Harrisburg  Ideal  direct  connected  engines 
and   dynamos  in   their   territory. 

THE  PECKHAM  MOTOR  TRUCK  AND  WHEEL  COMPANY. 
Havemeyer  Building.  New  York  City,  has  in  use  over  1,500  ti-ucks 
in  New  York.  Brooklyn  and  Jersey  City.  Orders  are  constantly 
being  received  from  all  parts  of  the  country,  which  necessitates 
the  operation  of  the  works  at  Kingston,  N.  Y.,  both  day  and  night. 

THE  AMERICAN  DISTRICT  STEAM  COMPANY.  Lockport, 
N.  Y.,  has  contracted  with  the  Economy  Heat.  Light  and  Power 
Company,  of  Scranton.  Pa.,  for  the  construction  of  a  steam  heat- 
ing and  power  plant,  with  underground  mains  (Holly  system),  to 
cost  $150,000.  The  officers  of  that  company  are  Wm.  Connell.  presi- 
dent: Lemuel  Amerman.  vice  president:  Lieut. -Gov.  Watres,  treas- 
urer, and  I.  H.  Burns,  secretai-v- 

THE  CENTR.\L  ELECTRIC  HEATING  COMPANY.  26-28  Cort- 
landt  .street.  New  York,  is  busily  engaged  equipping  cars  through- 


a^o 


TMK      EI.KCXRICAI.      WOKI^D. 


VOL.  xxni.   X...  18. 


out  th.-  «.-yunlry  with  Itn  «-l«f<-tric  beiiter,  which  l«  fast  uup^rsedlni; 
fh'-  oI<i  iifid  lnr«»nvr-nlenl  way  of  h<utlng  care  by  utoves.  Strett 
railway  <'.tiu»anl«-«  K«-nr-rally  are  t.ikioi?  time  by  the  forelcx^k  and 
HP*'  h:  'urinK  cnnHt ruction,  preparatory 

ii»  pli< 

Mfi.  C.  J.  MILIJ:K.  w-li  known  In  electrical  tlrcles  In  Flilia- 
•iejphia  iiH  the  former  superintendent  of  the  Novelty  Blectric 
WorkM,  the  lnvent<;r  c,f  the  Novelty  win-  gauge  and  other  electric 
M|M'f|Hlt|e«4.  whieh  lak-  BO  w>-ll  among  wire  men,  ha«  opt-ned  an 
offlee.  »itore  and  work>*  of  bin  own  at  No.  4V4  N.>rth  Fifth  utreet. 
Mr.  Miller  exiwftx  to  handle  a  full  llm-  of  xtandard  el.-«trir  ma- 
terlalM,  and  <!..  .-l.-.-iii.  ;ii  iniriin'  i  ini;  ;ind  Bi»e<-l;il  •■xi"-rimi-ntal  and 
model   work. 

T(i  iiM.N    li:<).\    J'.KII.i«il-:  <  uMPANY.   KaM   Iteiliii.  «"onn. 

hax    ■  1    and    l.nllt    the   r<K.f«   for   the   new   eb-ctrle   light    and 

|N*wer  Ktaiioti  for  the  HruHh  Klettrle  Light  <"ompany,  at  Maltlmore. 
Md.,  which  will  »H'  one  of  the  Jinent  In  the  Southern  Slates.  The 
»)oll«-r  rfM»m  lit  M  feet  wide  by  129  feet  long.  The  dynam'i  HM.m  Ik 
l.W  feet  Mriuare,  the  t\<ntr  Mpare  being  entirely  free  from  |)o»tH.  The 
roofH  are  made  entln-ly  of  Iron,  covered  with  antl-conden- 
ttatlon  eorrugated  Iron  ro<»f  ciiverlng. 

TMK  CLAUK  KLKC'TIIIC  COMPANY.  19-'  Mroa.lway.  New  York, 
hna  rfci-ntly  brought  out  an  arc  lamp,  which.  It  Is  Hal<l,  runs  very 
»!•  )lly    upon  the  H..|Hlei  xvHtem.   It  ha.s  been  supp<  »<'d  that  thi.s 

w.  ■>{  the  moHi   dlI!i>uU    thlngx  to  accomplish,   for  the  reason 

that  the  llfisler  is  a  s.-ries  iiuandescent  8>steni.  the  current  being 
only  Mve  amperes.  The  Clark  ccunpany  claims  that  It  Is  the  only 
crmcern  that  makeM  arc  lamps  which  can  be  used  upcm  any  and 
evc-ry  known  system,  and  asserts  that  It  has  nevei  put  out  an  ap- 
paratus which   has  not    given  entire  satisfaction   to  the  jiurchaser. 

KKNNKI>Y  AND  DC  PKRctW  is  the  firm  name  of  an  electrical 
supply  house  recently  estalilished  at  No.  H21  F  street,  N.  W.. 
Wasbltiglon.  D.  C,  and  Is  the  cmly  purely  electrical  supply  house 
In  that  city,  all  other  ••lectrlc-al  tlrms  combining  construction  with 
supply  business.  Mr.  Kennecly  was  formerly  with  the  Koyce  & 
Mar>-an  Klectrlcal  CMinpany  for  man.v  years,  Ulling  the  position  of 
buyer,  anci  Mr.  Dw  I'erow  was  connected  with  the  Postal  Tele- 
graph Cc»mpany,  occup.ving  the  (Hwltlc^n  of  electrician  for  many 
yc-ars.  ancI  has  also  b«-en  manager  of  the  District  Telegraph  Com- 
pany,   of    Washington. 

Till-:  IIAimiSoN  SAl'KTY  |{(i1LI:K  WmkkS.  C-niiantown 
.lutii-tlon.  i'hiladel|>hin,  also  manufactures  the  Cochrane  feed- 
water  heateni,  and  have  lsMU<*d  a  40-page  catalogue.  Illustrat- 
ing and  clescrlbing  the  various  forms  of  these  apparatus.  Besides 
Ihi-  usual  (orm  of  feed-water  heaters,  there  are  manufactured 
C"^  '   fet-d  water  beaters  an<l  purillers.  and  spe<-ial  feed  water 

h-  Hid  receivers,  the  lattc-r  for  use  whep-  the  exhaust   is  em- 

ployed for  hc-aling  purposes.  M\ich  information  of  general  tech- 
nical value  will  be  found  In  the  pamphlet,  while  the  sectional 
vlewn  of  apparatus  show  very  cb-arly  their  construction  and  oper- 
Htlon. 

Till-:  INSTITCTI-:  Foil  lln.MK  .STIDV  « )F  KLKCTKICITY. 
of  t^levelancl.  «)h|o,  of  which  the-  Scientific  Machiidst  Company  Is 
the  proprietor,  and  Messrs  N.  S.  Amstut/.  and  John  C.  Lincoln 
are  the  directors,  has  recently  enr^>lled  several  students  from  for- 
eign c-iitintrles,  aiicl  Is  senclltiK  Its  c*atalogu<-  to  almost  ever\'  cl\ - 
lllxed  bind.  Since  Its  Inception,  In  1K<t:<.  a  large  amount  of  monex 
has  been  spent  in  preparing  and  improving  its  facilities  for  making 
\ln  inNinictlon  ihoroUKh  ami  c-ffectlve.  Tic  proprietors  will  soon 
make  nn  announcement  that  will  be  of  Interest  to  every  one  en- 
gaged  In  electrical  or  mc'chanlcal  work,  or  who  In  contempbtting 
taking   np  the  study   of  <dec  irlclty. 

TIIK  VCH'ANl/KD  FIHUF,  i'nMPANY,  of  Wilmington.  Del., 
has  Issued  a  40-page  .alalogue.  gi\  Ing  Information  relathig  to  viil- 
cnnlKed  fibre  and  the  great  variety  of  uses  to  whb'h  It  is  applied 
We  learn  that  this  material,  which  now  has  bei-n  on  the  market 
for  over  20  years,  is  maile  by  treating  sp<>clall>'  prepared  vegetable 
(Ibre  with  jMiwerfid  c-bem|cal  agetits.  wln-reb>-  tb<-  •■xteiior  portion 
of  each  separate-  fibre  becomes  glutinous,  and  while  In  tbl«*  londl- 
tloti  the  whole-  mass  Is  consolidated  undei  veiy  h<*Hvy  pie<siiri-  and 
becomes  practically  homogeneous,  after  which  tht-  chemicals  are 
extracted.  Two  varieties  are  manufaclur«-d:  hard  flbre.  which 
cl  '  '  ■       horn,  and  (lexllib-  llbi.         "      ?,  has  the  appeal  a  nc< 

of  I  so|..  Wiith-r        For  el  Insulation  the  haul 

Able  I  ml  api>l  I  most  every  colice|vnl>b*  pUr|M>se  where 

giM«d  i'  'H  Is  a   i>'  >  . 

IIITOO  UKISIN<?Kn.  Vi  It4>aver  strwt.  New  York.  Imisirter  of 
th-  "lated    "l-'lectrn"    high    grade    Nnerni»«-rg    earbons.    whlc^h 

n  .  1    prendum   at    the   ChlcaKo   World's    Fair,   calls   attention 

to  the-  following  pnrrtKiaph  In  an  article  by  Prof  II.  S  Caihart 
that  appeared  In  The  Ivlec  trical  World:  "The  days  of  cheap  and 
InefUclont  carl>ons  shoidd  s«»on  l>e  passed,  for  wherever  a  highly 
ertlclent  service  Is  desired.  Instead  of  merely  a  cheap  one.  It  Is  of 
the  utmost  lmi>ort«nc^  to  use  the  best  carbons  id>talnable  "  The 
tendenc.v  of  the  trade  seems  to  be  for  the  more  general  n 

of  low  tension  cllrect  and  .»lt»»rnatlng  current  arc  lamps.  (■  n 

a  hiKh  gtnde  carbon   Is  '  '   In  order  to  id^laln  highly  ethclent 

service,  and  leading  dec'  „:itlng  stations  of  this  country,  who 

have  adopted  the  "Klectrn"  cartoons  exclusively  for  their  arc 
lighting,  speak  In  the  highest  terms  of  t.ieir  su|>erlor  quality  and 
efllclency. 

TUF    K     S     C.nKl=:i.EY    *    CO.   :»   an.l    T    IVy    stn»et.    New    York 
have  fiMnid  It   nece.«sary  to  aciiulre  more  spae^  to  l>etter  fa<-|tltali> 
the  handling  of  their  enormotis  brislnewi.      The  Pimtnl  Tel'eraph 
Cotnpany.     which     Is     now     installotl    In    Its   now   building.    Broad- 


way and  Murray  street,  foimerly  occupied  the  flocjrs  immediately 
«<ver  the  warerr>oms  of  the  E.  S.  Greeley  &  Co.  Since  the  leave- 
taklng  c,f  the  Postal  company,  the  Greeley  corporation  have  leased 
the  entire  buildings  known  as  5  and  7  Dey  street,  consisting  of  five 
floors  and  basement.  .")5  by  90  feet.  An  electric  elevator  of  their 
own    I  ture   has   been   installed,   the   belter  to   handle   heavy 

and    c   .  -  .me  articles.      The   ba.sement,    as   heretofore,    will    be 

used  chielly  for  storage  purposes,  the  ground  or  street  floor  as 
warercKims,  while  the  four  remaining  floors  will  be  devoted  to  the 
manufacture  of  light  electrical  apparatus;  and  here  also  will  be 
carried  cm  the  experimental  work  for  which  this  house  is  justly 
celebratecl. 

MK.  c.  M.  GIDDINGS,  who  has  been  for  the  past  six  years  in 
charge  of  the  Sioux  City  Engine  Works,  has  recently  connected 
himself  wlih  The  lirownell  &  Co.,  of  Dayton,  Ohio,  the  well  known 
manufacturers  of  boilers  and  engines,  who  have  bought  the  ex- 
<-lusi\e  right  to  manufacture  under  his  patents,  and  have  estab- 
lished a  d<-partment  of  engineering,  with  Mr.  Giddings  a.s  super- 
Intenclent.  The  Brownell  &  Co.  will  make  a  specially  of  high 
grade  automatic  engines,  both  simple  and  compound,  and  have 
purchased  the  entire  stock  of  drawings,  patterns,  finished  and  un- 
llnlshed  automatic  engines  of  the  Sioux  City  Engine  Works.  These 
engines  are  well  known  in  the  trade  as  the  Russell  single  valve 
automatic.  Mr.  (Jiddings  was  in  charge  of  the  engineering  de- 
partment of  the  Sioux  City  Engine  Works  for  four  of  the  sevei. 
years  he  was  with  them,  and  while  there  designed  and  patented  hit 
well  known  governor  and  valve.  The  Brownell  &  Co.  have  re- 
cently added  to  their  boiler  shop  equipment  a  set  <:>f  20-foot  rolls 
18  Inches  in  diameter.  capal>le  of  rolling  the  hea\iest  plate,  and 
making  2o-foot  boilers  in  two  sheets.  This,  with  the  special  ma- 
chinery  of  their  c»wn  design  and  make,  puts  thein  at  the  head  of 
well  eciuipped  boiler  manufacturers 

THE  DEWEY  ELECTRIC  SIGNAL  COMPANY  was  last  week 
Incorjiorated  under  the  laws  of  the  State  of  New  Jersey,  the  fol- 
lowing named  gentlemen  l»eing  the  incorporators:  Messrs.  Arthur 
M.  Dodge.  J.  F.  Tains  F.  G.  Ingersoll,  Edw.  B.  Wyman  and  Geo. 
B.  Holllster.  As  the  name  implies,  the  object  «»f  the  company  Is 
to  introduce  an  electrical  system  of  signal  bells  and  alarm  gongs 
for  use  on  cars  propelled  by  electricity.  The  system  consists  of 
a  signal  bell  at  each  end  of  the  car,  under  the  hocwi.  and  an  alarm 
gong  c.n  the  roof  of  the  car.  both  of  which  are  operated  by  cur 
rent  taken  from  the  main  line  or  trolley.  The  signal  bells,  used 
by  the  ccmductor  for  si>..naling  the  motorman  to  start  or  stop  the 
car,  an-  operated  by  sinii)le  push  buttons,  conveniently  located  at 
different  intervals  throughout  the  inside  of  the  car.  and  under  the 
hood  at  each  end.  This  system  avoids  the  unsightly  strap  or  cord, 
which  Is  usually  employed  to  operate  the  signals,  and  enables  th>> 
coivduclor  to  communicate  easily  and  instantly  with  the  mcttorman. 
In  the  alarm  gcmgs  a  great  many  advantages  exist  over  the  pres- 
ent method.  One  gong  only  Is  necessary  (one  or  more  may  be 
used.  If  desired),  and  Is  operated  by  the  motorman  by  the  simple 
j.ressure  of  his  foot  on  a  push  button,  and  the  gong  will  continue 
ringing  loudly  until  the  foot  is  removed,  thus  dcdng  away  with  the 
continual  movem»-nt  of  the  foot  up  and  down,  and  enabling  him 
to  devote-  his  entire  attentlem  to  the  contniller  and  brake.  At 
critical  times,  when  'luick  action  is  necessary  em  the  part  of  the 
motorman.  he  has  only  two  things  to  think  of.  where  this  system 
Is  emploNe-d  -that  of  using  one  hancl  to  operate  the  cenitroiler  ancl 
the  othe-r  to  operate  the  brake.  The  imixirtance  to  railway  coinpai>i<-s 
and  the-  public-  of  this  fe-ature  of  the  system  cannot  l)e  o\eresll- 
inated.  ancl  It  enables  Inexperienced  men  to  bcK-ome  comp«'tent 
motormen  In  half  th«-  time  usually  renulred.  The  ainount  of  cur- 
rent ne-ce-ssary  to  opi-rate  the  signals  and  gong  Is  scarcity  notice- 
able-, and  they  are  eiitlrc-ly  Imlepe-ndent  of  the  conditions  of  the 
motor  circuit.  The  heaebiuarters  of  the-  Dewey  Electric  Signal 
Company  are  In  the-  Have  meyer  Building.  Cortlandt,  corner  of 
c'>,oi''l<  uii,...|>j     Vi'vv   V.iik 


FOR  ADVERTISEMENT  of  the  celebrated  I>aw  Buttery  Com- 
pany, of  s.%  John  stn-et.   Nc-w  York,  see  page  xi. 

BATTERY  CPT-iU'T  ("HEAP.— Sensitive,  n-liabl.-,  never  iv- 
•  luires  attention,  (tas  lighting  much  lmpn>ved  by  Its  use.  Klec- 
trlc  Stipply  Company,  of  lor»  South  Warren  stn-et.  Syracuse.   N.   Y 

MR.  C.  J.  M1LL1-:R.  a  reputable  electrical  man  of  Philadelphia, 
has  opened  an  «»Iflce  and  store  at  Nc».  4«^  North  Fifth  strvet.  when- 
be  will  be-  j>leas<-d  to  n-pn'sc-nt  partfc-s  with  any  reliable  electrical 
materials. 

OPEN  AND  C1><»SED  CIRCCIT  CELLS.  The  Hayden  car- 
bon |M>rous  cup  No.  1  cell;  the  Hayden  carbon  pon>us  cup  No.  2 
cell;  n  l.<eclanche  clay  inirous  cup  cell;  a  standard  Fuller 
cell;  a  No.  2  Fuller  cell;  a  single  cylinder  carbon  cell;  a  double 
cylinder  carbon  c^ell.  All  reliable  and  efflclent.  and  at  prices  lower 
than  ever  THE  H A YDEN-BOOKER  MFC  CO..  2140  DeKalbSt.. 
St.    I^MllS.    Mo. 

THE  ALLC.EMEINE  P:LEKTRICITAETS-C,ESELLSCHAFT. 
Berlin.  Oermany.  annoum-e  hen^wlth  that,  owing  to  the  general 
aiMM-eciation  which  their  exhibition  has  met  at  the  World's  Fair, 
it  Is  their  Intention  to  ap|>oint  selling  agents  In  New  York.  Chi- 
cago. Clni(""«M.  Atlanta.  San  Francisco.  IViston.  Philadelphia 
St.    Paul.    '^"  cton.    IVnver.   etc..    fiir   the   sale   of   their   manii- 

facture.      1  rthy    elcH'trical    firms    inclined    to    handle    tbi-lr 

K*H>ds  are  reqxiested  to  forward  eiffers  to  the  h^ad  offloes,  22  S<-hJff. 
bauerdamm.  N.  W.  B«r1ln. 


May  5.  1894. 
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Illustrated    Record   of   Electrical    Patents, 


U.   S.  PATJilNTS  ISSUED  APRIL  17,   1894. 

(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,   New  York.) 

518,213.  INSULATING  TURNBUCKLE;  H.  P.  Ball,  Schenectady, 
N.  Y.  Application  filed  Dec.  22,  1893.  This  comprises  a  centnil 
shiink,  a  cup  adapted  to  rotate  about  such  shank,  insulating  ma- 
terial interposed  between  the  two,  an  eye  bolt  threaded  into  the 
shank  and  an  eye  plate  secured  to  the  cup. 

.518.214.  CEILING  CLEAT;  H.  P.  Ball,  Bridgeport,  Conn.  Appli- 
cation filed  Jan.  12,  1894.  This  comprises  a  body  portion  and 
lugs  forming  diagonal  channels  upon  the  end  of  the  c^leat. 
adapted  to  hold  a  wire  in  place. 

.il8,217.  MEANS  FOR  EXCITING  FIELD  MAGNETS  OF  AL- 
TERNATING CURRENT  DYNAMOS;  L.  Bell,  Boston,  Mass. 
Application  filed  Nov.  17,  1893.  The  combination  of  dynamos 
having  their  field  magnet  coils  connected  in  a  common  circuit 
and  motor  generators  actuated  by  altei-nating  current  and  de- 
livering continuous  current  to  the  circuit. 

?.18,218.  REGULATOR  FOR  DYNAMO  ELECTRIC  MACHINES; 
L.  Bell,  Boston,  Mass.  Application  filed  Nov.  28,  1893.  This 
comprises  an  ampere  meter  having  a  movable  scale,  a  rheostat 
and  means  whereby  the  movement  of  the  rheostat  arm  actuates 
the  scale  of  the  ampere  meter.      (See  illustration.) 

518,221.  ELECTRIC  MOTOR  CAR;  H.  P.  Brown,  New  York,  N.  Y. 
Application  filed  Dec.  21.  1891.  This  comprises  a  reducing  gear 
with  pinions  and  sleeve  pinions,  in  combination  with  an  in- 
ternal gear,  and  a  spider  made  in  a  separate  piece  from  the  in- 
ternal gear, 

.il8,231.  ELECTRIC  SWITCH;  A.  Ekstrom,  Lynn,  Mass.  Ap- 
plication filed  Dec.  24,  1S90.  This  comprises  a  closed  box,  two 
sets  of  terminals  therein,  a  cam  within  the  box,  and  a  supple- 
mentary spring. 

518,232.  REGULATOR  FOR  DYNAMO  ELECTRIC  MACHINES: 
W.  H.  Elkins,  Cambridge,  Mass.  Application  filed  Jan.  3.  1893. 
This  comprises  shifting  commutator  brushes,  a  motor  magnet, 
with  a  controlling  magnet  and  two  or  more  sets  of  contacts 
controlled  by  the  controlling  magnet. 

518,236.  RHEOSTAT;  J.  P.  B.  Piske,  Lynn,,  Mass.  Application 
filed  Feb.  25,  1893.  This  comprises  a  frame  and  a  tier  of  remov- 
able trays  supported  therein,  each  tray  containing  a  resistance 
coil. 

.".18,244.  CUT-OUT  METER;  C.  D.  Hopkins,  Lynn,  Mass.  Appli- 
cation filed  Sept.  19,  1892.  This  comprises  a  meter  and  a  switrth 
held  closed  by  a  detent,  but  adapted  to  be  released  by  the  clos- 
ing of  an  electric  circuit  by  the  meter. 

.■.18,245.  DAMPING  DEVICE  FOR  ELECTRICAL  MEASURING 
INSTRUMENTS;  F.  Holden,  Lynn,  Mass.  Application  filed 
March  3,  1893.  This  consists  of  a  hermetically  sealed  chamber, 
having  a  plain  inner  surface  and  inclosing  a  viscous  liquid. 

518,254.  CONTROLLER  FOR  ELECTRIC  RAILWAY  CARS;  W. 
H.  Knight,  Lynn,  Mass.  Application  filed  Dec.  21,  1893.  A 
controller  actuated  from  a  source  of  fluid  pressure  carried  on 
the  car,  and  an  indicator  adapted  to  show  the  position  of  the 
controller. 

518,263.  TELEPHONIC  APPARATUS;  C.  Milde,  Paris,  France. 
Application  filed  Oct.  31,  1893.  This  consists  of  a  corrugated  box 
partly  filled  with  granulated  coke,  the  box  having  a  carbon  stud 
extending  through  it  at  each  side  and  carrying  a  weight,  one  of 
the  studs  being  connected  to  the  vibrating  transmission  plate. 

518,265.  ELECTRIC  MEASURING  INSTRUMENT  FOR  MULTI- 
PHASE SYSTEMS:  E.  W.  Mix,  Lynn,  Mass.  Application  filed 
March  21.  1892.  An  instrument  having  relatively  movable 
field  and  armature  sets  of  coils  connected  in  circuit  with  an  in- 
shunt  across  the  several  lines,  and  arranged  to  produce  two 
non-coincident  polarities  revolving  in  the  same  direction. 

518.290.  ARMATURE  FOR  DYNAMO  ELECTRIC  MACHINES; 
E.  Thomson,  Swampscott,  Mass.  Application  filed  Jan.  19,  1892. 
An  armature  shaft  having  a  hub  secured  thereto  with  flat  faces 
tapering  in  a  direction  parallel  to  the  shaft,  in  combination  with 
a  two  part  spider  shaped  to  fit  the  hub,  and  thereby  attached  to 
the  shaft. 

518.291.  MODE  OF  COOLING  ELECTRIC  MOTORS;  E.  Thom- 
son, Swampscott,  Mass.  Application  filed  Nov.  30,  1892.  The 
combination  of  an  electric  motor,  a  closed  casing  therefoi',  pro- 
vided with  projecting  studs  or  lugs  adapted  to  increase  its  ra- 
diating surface,  a  pipe  communicating  with  sach  casing,  and 
a  water  jacket  surrounding  a  portion  of  the  pipe,  all  arranged  to 
provide  a  waterproof  inclosing  casing  adapted  to  dissipate  the 
heat  generated  therein. 

518,293.  ELECTRIC  RAILWAY  SYSTEM;  C.  D.  Tisdale,  Boston. 
Mass.  Application  filed  April  26,  1893.  This  consists  of  a  car 
truck  having  insulated  wheels,  furnished  with  auxiliary  wheels 
for  taking  the  current  from  one  conductor  and  returning  it  to 
the  other  conductor. 

518, .301.  CEILING  CLEAT;  H.  C.  Wirt,  Boston,  Mass.  Applica- 
tion filed  Oct.  27,  1893.  This  consists  of  a  block  having  at  one 
end  a  wedge-shaped  convex  bearing,  and  at  the  other  end  a 
similar    concave    bearing. 

518.310.  UNIVERSAL      PHASE        ALTERNATE        CURRENT 

MOTOR;  T.  Duncan,  Fort  Wayne,  Ind.  Application  filed  May 
'22,   1893.      The  combination    of  field   magnet,   armature,   bearing 


heads,    diverter,    lever,    worm   geai ,    adjusting  shaft   and   a    plug 
or    switchboard.       (See    illustration.) 

518.311.  ELECTRIC  METEIt;  T.  Duncan.  P'ort  Wayne.  Ind.  Ap- 
plication filed  Aug.  2,  1893.  The  combination  of  a  motor  driven 
by  the  energy  to  be  measured,  and  a  compound  drag  or  brake 
armature  revoluble  with  the  motf»r  si.indie  and  within  a  con- 
stant field  of  force  established  by  theoretically  adjustable  mag- 
nets. 

518.312.  ARMATURE;  E.  Egger  and  F.  A.  Wes.sel.  New  York. 
N.  Y.  Application  filed  May  17,  189:i.  The  combination  of  a 
core  having  grooves,  insulated  iron  plates  fitting  in  the  grooves. 
and  conductors  wound  between  the  plates  and  on  the  core. 

.518,-331.  TELEPHONE  EXCHANGE  SYSTEM;  J.  I.  Sabin  and  \V. 
Hampton,  San  Francisco,  Cat.  Application  filed  Jan.  19.  1894. 
This  comprises  an  individual  annunciator  anrl  batterj-  at  cen- 
tral station  in  a  bridge  of  a  metallic  circuit,  a  normally  f>pen 
telephone  circuit  at  the  subscriber's  station,  means  for  closing 
the  telephone  circuit,  and  means  for  cutting  out  the  annunci- 
ator and   battery. 

518,3.32.  TELEPHONE  SYSTEM;  J.  I.  Sabin  and  W.  Hampton. 
San  Francisco,  Cal.  Application  filed  Nov.  14,  1893.  In  a 
trunk  line,  the  combination  with  a  condenser  in  one  limb 
thereof,  of  a  battery  and  an  indicator  in  a  bridge  between  the 
two  limbs  of  the  trunk  line,  and  means  for  connecting  the 
bridge  upon  either  side  of  the  condenser. 

518,.33.3.  TELEPHONE  EXCHANGE  SYSTEM;  J.  I.  Sabin  and 
W.    Hampton.    San   Francisco.    Cal.      Application    filed    March    3. 

1893.  This  consists  of  a  subsci-iber's  metallic  circuit  normally 
open  at  the  subscriber's  station,  a  normal  connection  to  ground 
one  limb  of  the  circuit  at  th^  central  station,  containing  a  calling 
device,  and  means  whereby  the  subscriber  may  close  the  circuit 
to  include  himself  directly  in  circuit  with   the  operator. 

518,3.34.  TELEPHONE  EXCHANGE  SY'STEM;  J.  I.  Sabin  and  \\". 
Hampton,  San  Francisco,  Cal.  Application  filed  April  13.  1893. 
This  comprises  a  metallic  circuit,  a  pair  of  contact  anvils,  and 
a  switch  at  the  subscriber's  station. 

518,337.  ELECTRIC  TOWER  CLOCK;  C.  D.  Warner.  Ansonia, 
Conn.  Application  filed  April  6,  1893.  This  comprises  a  motor 
and  a  circuit  therefor,  and  mechanism  for  opening  the  circuit 
and   permitting  the  motor  to  run   by  acquired  momentum. 

518,345.  CONTROLLER  FOR  ELECTRIC  MOTORS;  W.  Cooper. 
Minneapolis,  Minn.  Application  filed  Aug.  28,  1893.  This  com- 
prises resistance  sections  arranged  in  two  groups  with  a  gap 
between  the  same,  a  contact  brush  to  sweep  over  the  sections, 
a  four  point  switch,  and  means  in  connection  with  the  arm  for 
operating  the  switch  as  the  brush  passes  over  the  gap. 

518,349.  REGULATOR  FOR  DYNAMO  ELECTRIC  MACHINES: 
C.  L.  F.  Muller,  Milwaukee,  Wis.  Application  filed  May  13.  1889. 
This  consists  in  dividing  the  several  armature  coils  into  sections 
and  of  providing  a  device  whereby  the  sections  of  each  coil  or 
each  pair  of  coils  may  be  combined  in  series,  multiple  arc  or 
groups  for  producing  currents  of  different  degrees  of  quantity 
or    intensity. 

518,357.  AUTOMATIC  TROLLEY  WIRE  FINDER:  T.  Straus. 
Baltimore,  Md.  Application  filed  Jan.  26,  1894.  A  trolley  arm 
bent  upwardly  near  its  outer  end,  of  a  spring  projected  sliding 
extension,  a  trolley  -."heel  and  inclined  guides  pivotally  mounted 
in  the  extension,  the  guides  being  automatically  operated  by 
the  pressure  of  the  trolley  upon  the  wire. 

518.359.  ELECTRIC  CURRENT  REGULATOR;  A.  G.  Waterhouse. 
Hartford,  Conn.  Application  filed  Nov.  26,  1892.  The  combina- 
tion with  a  branched  electric  circuit,  of  an  electrolytic  cell  or 
cells  having  non-attajkable  electrodes  in  a  branch,  and  a  cur- 
rent generator,  this  current  generator  and  the  electrolytic  cell 
being  in  series  with  one  another  on  the  local  circuit  formed  by 
the  branches. 

518.360.  METHOD  OF  REGULATING  ELECTRIC  CURRENTS; 
A.  G.  Waterhouse,  Hartford.  Conn.      Application  filed  April  13. 

1894.  The  combination  with  a  main  circuit,  the  current  in 
which  is  to  be  maintained  below  a  fixed  limit,  of  a  regulaiin.ff 
shunt  circuit,  including  an  electrolytic  pile  having  non-attack- 
able electrodes,  and  a  resistance. 

."18,362.  TROLLEY'  WHEEL;  J.  D.  Ansley,  Cambridge.  Mass. 
Application  filed  July  27,  1893.  This  consists  of  a  bushing  of 
pure  copper  for  trolley  wheels  and  loose  pulleys. 

518,365.  RHEOSTAT;  A.  C.  Dinkey,  Allegheny  County.  Pa.  Ap- 
plication filed  Dec.  1,  1893.  A  rheostat  having  a  cylinde'-  pro- 
vided with  a  projecting  piston  rod.  and  a  pipe  leading  from  the 
cylinder. 

518.367.  MULTIPLEX  TELEPHONY;  W.  W.  Jacques,  Newton. 
Mass.  Application  filed  Nov.  22,  1893.  A  telephone  circuit, 
grounded  or  metallic,  and  two  telephones  or  telephone  sets  at 
each  end  of  the  telephone  circuit,  two  vibrating  switches^,  one 
also  at  each  end  of  the  circuit  adapted  to  connect  and  discon- 
nect therewith  each  of  the  telephones  or  telephone  sets  at  the 
same  end  at  every  vibration,  and  mechanism  for  vibrating  the 
switches  synchronously  and  with  rapidity. 

518,:W2.  TELEPHONE  TRANSMITTER  FROM  SECONDARY 
BATTERIES;  J.  J.  Carty.  New  York.  N.  Y.  Application  filed 
.•\pril  14,  1891.  The  combination  with  a  storage  battery  or  sec- 
ondary battery  of  low  internal  resistance,  of  telephone  trans- 
mitters connected  in  parallel  between  its  poles,  and  deriving 
current  therefrom. 
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61S.404.  EI.ECTR1C  STARTINCJ  SWITCH:  F.  V.  Henwhaw,  Bro..k- 
lyn,  N.  Y.  Appli(-ati"ri  Id-J  Jiin-  'j.  is:«r;.  The  eumbination 
with  an  <'l<>ctrlf  motor  ari<l  with  "  i  '  ri.-  coiKluctors,  of  circuit 
closerM    floKfd    b«-tw<-<-n    both    c«.'  -,    and    the    motor,    and 

variable  ntiliit.  n  one  <  oii'iiKtor  and   the  motor,   an<I 


Sit.   niH.am. -KK«;ii.AT<  »K    k<»jc    ii\.n.\.\i'> 

CHI.NKS. 


i,i,i:«"ritn"    .MA- 


UI M«-rU-M  wllh  iri.-  IW'ld  iiiHKnct,  uiiil  Ji.iviiiK  l.Tmiiuiln  In  Ihi 
|iHih  of  the  Inut  named  eln-ult  rloHer.  and  means  for  »horl-<lr- 
i-ultlnff  lh«'  r«-Hlt»taneiH  wllh  n-Hpeet  to  the  Held  maKnet. 

MM.4M  HnNI»  l'«»U  IM.KCTKK'  ItAILWAVS;  J.  Meyer.  New 
\  rk.  N.  V.  A|ii.ll«iillon  lili'd  Jan.  IK.  IS'.M.  In  eli-etrlc  rall- 
u.i>H.  «he  ■■omblMHtloii.  with  cotiductorH.  of  n  bond  or  boiuls 
(•«»nn«M'ilnK  lutmi'.  a  eontiilncr.  nn-aii»  fi-r  attaching  ih«-  container 
to  thf  I'oniluetorn.  the  lontalm-r  Ih-Imk  provldi-d  with  outwardl.\ 
biilKliiK  Mid)-  |Hirtloni«.  and  InhiilatInK  material  In   the  rtmtalner. 

rdH.444.  I>YNAMM  KhKt'TKK'  MACHINK:  H.  K.  DIk.man.  Merke 
li-v.  fnl.  A|. plication  fll.d  •'••b.  13.  IKJM.  Jn  a  dynamo  .-leetii-- 
iii.M  hln<\  thi-  eomblnatloii  of  a  bane,  KlIdiiiK  Htandanls  thereon, 
iii'-ann  for  adJiiftllnK  th<'  Htandardx  to  and  from  «Mieh  other. 
a  HhHfl  Joiirnaled  In  the  Htandardx  and  carryInK  an  armature, 
and  the  Meparable  Held  nuiKnctx  alxo  journab-d  upon  the  Htand 
aidK   In   lnd<-|H>ndi-nt    bcarliiKH. 

MH.471.  KLKCTKK'  SWITCH;  J.  H  Smith,  .Man«h.Hter.  N.  II 
ApplicatloM  llbil  « •,(  10.  isjt.1.  In  a  circuit  for  electrical 
diMtrlbulloii,  the  couildnat Ion  of  one  <ir  a  j>alr  of  nwltcli  bvcrs 
located  In  the  elreult,  a  maKn<-llc  llebl  eiierKl/.i-d  by  the  circuit 
and  havluK  two  np|MiiM-d  wlmllnfrN.  one  arranK>'d  an  a  8hunl 
to  the  circuit,  and  the  other  In  iierlen  with  It,  a  movable  ar- 
mature actlUK  to  hobl  the  Hwltch  cloned  when  the  electrical 
MMe  In  the  ciritilt  i<nnil*<  ii  jiredetj-rmlned  amount,  and  to 
1  the  nwltch  ami  break  the  circuit  In  each  wire  of  the  main 
line  when  the  ele«'trlcal  pri-nnure  falln  below  a  certain  amount 
or  when  the  curn-nt  In  the  circuit  IncreancK  above  b  certain 
amount.  ,  . 

R1H.4H1.  KMU'TUICAl,  CONTACT  MKCHANISM:  J.  F.  Hlake. 
N«>w  Haven.  Com)  .\|ipllcatlon  llbd  Ki-b.  2.':  IMM.  A  bane  oi 
f<upport    and   a    ;  "   actuated   xprltiK    niount<-<I    lhcri'ti|>oii.    :i 

circuit  c|o<«i'r  <-■■!,  !  of  two  carbnnn.  nne  carrb'd  by  the  bii«<' 
•  •r  KUpporl.  and  the  other  carrle«|  by  one  end  portion  i>f  the 
oprlnR.  an  electromaKuet  Nud  reHlntancrii  In  the  circuit  of  the 
I'ln-ult  cbmer.  an  armature  actuated  by  the  elect romnunet.  and 
a  n,-  circtili  ,  .1  i,f  two  c:.  one  carrb-*! 

by    I  and    II  I    l»y    the    m 

MR.rdl.  KI.KCTHIC  HAII.U  AY  SUlNAI.;  H.  I-'  Itex.  St.  [..mis. 
Mo,  Application  llb-il  .March  4.  \W2.  In  combination  with  a 
trolley,  a  houoinK  (•upiMirtinR  and  lnctoHlni<  the  Miine.  and 
brtmhcfi   pl\<itei1    to  the   |ow<l    outclde  edReK  of  the  hotinlnir. 

MH.Wfv  AlToMATIC  KI.KCTHIC  SKJNAI.IN'tl  r»KVICK  FOR 
CUttSSINflS.   K.   A     lb  ,  ^ 

In   an   a ui on 
motinted    In    a    box    or    inclonure    connirticted    to    lie    c<>' 
III  a   )>o|e,  a   veittaphorv  or  arm   hnvluR  a   bracket   ct^nn*.-   . 
one  end.   f»«rri«Ml   by   the  armature   Khaft    to   the  electr«»maKi^et. 


■d  to  the  front 
■>f  the  arm  or 
MK    to    atid    from    the 
■ire    for    operatlUK    th> 


the  in- 

v".  and 

Metji 
ot 


rin»r<« 

the  m 
electi  ii;il    1 
for    enernlri' 
arm. 
rd8.R34.       KT.I-VTUir    CfUKK.NT    UKCtlUnRR:    J 
New  Y.»rk.  N    Y       Application  nied  July  7.  1«»2. 
cun^M1^  r«>«'orde,   the  c^' 
a  coll  or  maKUet   for  ni 

time  inechatdHm.  ati  arniatuie  . m  i  led  b\  the  vibrating  fi^'e  en<l 
of  the  arm  or  pointer,  an  ele»Mromannet  for  moving  the  arma- 
ture and  means  carrleii  by  the  arm  or  ixMnter  to  mark  the  nheet 


\V.    Th.    oian. 
In  an  electric 


51X.54/I.  KI.KCTRIC  RAILWAY  CONDUIT;  P.  P.  Banholzer. 
Fhll^  '.  Pa.      Application  filed  Nov.  16.  ]SS».3.      A  conductor 

t.,r    I.  -     -und   8\ stems  composed   of  a   plate   having   a   series 

of  prun^K  on  one  face  to  anchor  the  plate  in  a  plastic  material. 

:d8.542.  THERMO-ELECTRIC  GENERATOR;  H.  B.  Cox.  Hart- 
ford, Conn.  Application  filed  April  2R,  1892.  A  thermo-electric 
pile  having:  the  closely  ftted  metallic  jacket  forming  its  outer 
surface. 

518.543.  METHOD  oF  .\PPARATUS  FOR  AMALGAMATIN<; 
ORES;  H.  F.  Edwards.  Butte,  Mont.  Application  filed  March 
17,  1893.  An  electrolytic  tank  provided  with  electrodes  secured 
to  the  sides  thereof  and  Insulated  from  the  bottom  of  the  tank. 
In  combination  with  agitators  adapted  to  m<ive  close  to  the 
bottfim  of  the  tank  to  agitate  the  mercury,  which  is  adapted  to 
be  placed   in   this  tank. 

.MK..'>61.      ELECTRIC    MOTOR;     H.    P.    Brown.     New    Y<irk.     N     Y 
.\pplicatlon  filed  Jan.  26,  189?..      In  an  electric  machine  or  motor, 
a     pivoted    brush    holder    furnished    with  a  hollow  c<iunterbal- 
ance  arm  adapted  to  receive  a  counterbalance  weight. 

.M8..162.       AKMATCRE    FOR    ELECTRIC    MOTORS;    H.    P.    Bi..wn. 
New    York,    N.    Y.       Api>licatlon    filed    PVb.    6.    1893.       A    commu- 
tator furnished  with  segments  and  mica  strips  between  the  seg- 
,   ments  and   provided   with   a    hollow   ring  or  space  between   the 
shaft   ami  the  segments  containing  burned  shellac. 


EXPIRED   APRIL    3.    iK94. 

I.N9.116  DYNAMO  ELECTRIC  M.VCHINE;  D.  F.  J.  Lontin.  Paris. 
France.  Filed  March  1.  1S76.  This  comprises  a  set  of  movable 
Induced  mag^nets.  a  slatlonar.v  induced  magnet  having  its  core 
exten<led  and  provided  with  one  or  more  separate  coils,  from 
which  alternate  currents  in  opposite  dire<-ti<ms  may  be  taken. 

1S9.1.H4.  Al'TOMATlC  TELEGRAPHY;  J.  W.  Brown.  Port  Huron. 
Mich.  Filed  May  21.  1S7.").  The  combination  of  a  perforated 
strip,  marking,  compensating  and  reversing  pens,  battery  and 
resistance,  and  circuit  c<mnectlons  whereby  a  dash  is  trans- 
mitted by  using  first  a  strong  initial  current,  second  the  com- 
p.  i.satlun  therefor,  third  a  current  similar  to  the  initial  current. 
and   lastly  a   feversine  current. 


<^.>^' 


.NO     .'.IV3III.  -CNIVERSAI. 


I'llASE     V  I.TF.UNATING    IM'RRENT 
.MOTOR 


IN9.276.  .MILTIPLK  TKLEGKAPHS;  G.  Sndth.  Astoria,  N.  Y. 
V'lbMl  Feb.  10.  1S77,  A  receiving  Instrument  haviiig  one  arma- 
tur«'  so  arranged  nn  to  r<>spond  to  changes  in  thestn-ngth  and  in 
the  |Mi|arlty  of  the  line  current,  either  or  both.  In  combination 
with  two  iixlependent  sounding  or  recording  instruments. 
EXPIRED  APRIL  lo.  1S94. 

ls««..W|.       KLKCTHO-PNKrMATIC     MCSIC    PLAYING    APPARA- 
TCS:    W.    F.   Schm.M'le   and    H.    Schm.wle.   Jr..    Philadelphia.    Pa 
Filed   Fel».   •.;r>.   1S74.      Th.»  combination  of  an  eb»ctromagnet   and 
armature  with  .mi  Internal  pix^ket  or  train  of  p.»ckets. 

iHjt.rar  process  and  apparatcs  f'or  electro-plat- 
ing WIRE;  W.  ^VaIlace.  Ans.mla.  Conn..  a«d  t..  L.  Smith. 
Passaic.  N.  J.  Fl!e<l  Feb.  R.  1S77.  This  consists  in  distributing 
th«'  convolutions  forming  the  coll  In  substantiallv  an  axial  line 
with  each  ether  and  then  subjt>ctlng  them  to  the  action  of  the 
ontini?  hath  during  their  gradual  r^'tation. 

EXPIRF.n  APRIL  17.  1894. 
1VW.779.      <;ALVANIC  BATTERIES;  M.  W    P.nrrish.  Jackson.  Mich 
Flle<i  Jan.  11.  1S77.      The  combination  with  the  jar  of  a  galvani<- 
hutterjr.  and   with   the  positive  element   contained   therein,  of  a 
negative  element  made  In  two  sections. 
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THE    FIELD     ELECTRIC    KAILWAY     PATENT. 

i  he  decision  of  J  udge  1  ownsend  against  the  Field  patent, 
which  covered  aU  lornis  of  street  railway  traction,  clears  up 
the  atmosphere  in  this  held  of  litigation,  though  the  effect  ot 
the  decision  had  been  largely  discounted,  ine  appearance 
of  the  General  lilectric  Company  as  defendant  in  this  suit, 
notwithstanding  the  former  close  connection  of  the  Edison 
and  Field  interests,  is  explained  by  the  facts  that  the  Edison 
Electric  Lighting  Company  withdrew  its  interest  in  the  Field 
patent  in  i88y,  and  that  it  inherited  the  case  just  decided 
irom  the  Sprague  company.  Judge  Townsend,  in  his  de- 
cision, held  that  an  English  patent  issued  to  one  Clark  in 
1864  anticipated  every  point  in  the  Field  patent,  except  the 
motor  controller,  and  that  the  latter  could  not  be  considered 
as  adding  the  character  of  an  invention  to  the  system  claimed. 
In  reply  to  a  point  made  to  the  effect  that  the  Clark  patent 
named  a  magnetoelectric  machine,  which  the  Field  patent 
included  a  modern  motor,  the  court  said  that  if  that  argu- 
ment were  to  prevail,  the  inventor  of  the  modern  form  of 
motor  and  not  F'ield  should  be  the  beneficiax)-.  The  de- 
cision in  this  case  marks  the  growing  tendency  of  courts  to 
discourage  "blanket"  patent  claims,  and  the  remarks  on 
the  patent  of  Clark  have  a  bearing  on  the  claims  for  the  in- 
vention of  the  trolley  device,  now  under  Utigation. 


THAT    $50,000    PRIZE. 

In  our  last  issue  we  referred  to  the  passage  of  a  bill  at  the 
closing  session  of  the  Legislature  on  the  subject  of  a  prize 
for  the  inventor  of  the  most  economical  street  railway  trac- 
tion system.  As  predicted,  the  bill,  which  has  been  signed 
by  the  Governor,  is  one  authorizing  the;  State  Railroad  Com- 
missioners to  act  as  umpire  in  the  alleged  competition  of 
the  Metropolitan  Traction  Company.  The  bill  was  signed 
on  Wednesday  of  last  week  and  on  Thursday  the  president 
of  the  Metropolitan  Traction  Company  gave  tlie  following 
statement  to  the  press:  "Last  fall  we  sent  a  letter  to 
Messrs.  Alfred  G.  Chapin,  Michael  Richard  and  S.  A.  Beards- 
ley,  the  State  Railroad  Commissioners,  asking  them  to  act 
as  judges  in  a  competition  we  proposed  setting  on  foot. 
We  offered  a  prize  of  $50,000  to  any  inventor  who 
would  offer  an  economical  system  of  street  railway  trac- 
tion which  could  be  made  available  in  .  this  city, 
where  the  overhead  system  would  not  be  pennitted.  The 
competition  was  to  be  open  to  all  the  world.  \\'e  were 
flooded  by  letters  from  inventors.  Between  three  and  four 
thousand  methods  were  sent  us  from  all  over.  We  could 
not  wait  for  the  Legislature  to  decide  the  question  of  the 
commissioners  acting  for  us,  however,  and  our  offer  had  to 
be  withdrawn."  In  other  words,  several  thousand  American 
inventors  were  put  to  an  expense,  which,  in  time  and  money, 
A'ould  amount  to  the  value  of  the  prize  offered  several  times 
over  by  what,  inJhe  light  of  subsequent  events,  can  only 
be  denominated  a  sham  competition.  As  remarked  by  us  be- 
fore, the  time  limit  was  so  manifestly  short  that  all  w'lo  en- 
tered into  the  competition  doubtless  took  it  for  granted  that 
the  company,  which  was  presumably  rxting  in  good  faith, 
would  accord  the  necessary  extension.  The  condition  that 
the  Railroad  CtMnmissioners  should  act  as  umpires  was  recog- 
nized bv  many  as  an  impossible  one  in  the  absence  of  special 
legislation,  but  this  was  regarded,  w-ongly  it  now  seems,  as 
an  oversight.  The  entire  proceedings  have  an  equivocal 
appearance,  so  much  so,  in  fact,  that  it  is  probable  that  in- 
ventors who  submitted  plans  will  scrutinize  with  some  in- 
terest the  details  of  anv  system  which  the  Traction  company 
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may  finally  lay  down.  As  to  the  Kailroad  Commissioners, 
it  wouia  oc  luicresiing  to  Know  m  wiiai  ngni  uicy  legara  uie 
pan  wnitn  tiiey  iiavc  occn  maUe  to  piay  in  tne  maucr,  par- 
ticularly as  tiicir  bcieciiun  as  umpires  gave  tne  appearance 
oi  g<j«.»a  laiili  to  the  compeiitiun. 


ELLCTRIC     CONDUIT   STKliEr     KAIUWaVS. 

llic  announcement  of  tlie  Metropolitan    iraciion  (com- 
pany, that   It   lias   under  serious  co.isURTaiion   uikts  iioin 
luo  electric  companies  to  lay  down  an  underground  con- 
duit street  railway  and  has  accepted  the  proposition  of  one 
of  tliem,  is  encouraging,  thougn,  with  tiie  knowledge  ob- 
tained of  the  methods  of  this  company  through  its  recent 
sham  inventors'  competition,  to  whicn  we  refer  eisewhere,  its 
aimouncnients  are  to  be  received  with  some  caution.     It 
has  been  oHicially  stated,  however,  tliat  two  of  the  large 
electrical  conipames,  one  of  which  is  tlie  Siemens-Halskc 
company,  have  made  offers  to  put  down  an  experimental 
roaii.      1  he  details  of  the  latter  system  have  been  examined 
by  engineers  oi  the  1  raction  company,  and,  on  tlic  strength 
ol  tlie.r  favorable  report,  a  trial  ol  it  will  be  made  on  Lenox 
avenue,  where  tiie  comi)any  has  recently  obtained  the  right 
to  lay  tracks  upon  an  understanding  with  property  owners 
that  an  uiKlerground  con<luit  system  would  be  used.     Three 
miles  (jf  road  altogether  will  be  laid  at  the  expense  of  the 
Siemens-llalske  company,  and,  if  accepted,  four  miles  more 
will  be  built  at  joint  expense.     The  system  proposed  by  the 
.Sicmcns-llalske  company  is  the  one  that  has  been  in  use  in 
lUidajiest     (described     and     illustrated     in     The     Electrical 
World  of  Dec.  lo  and  Oct.  24,  1891,  and  May  14,  iii*j2),  the 
first  line  of  which  was  laid  down  on  July  30,  1889.     This 
system  is  of  the  simplest  construction,  consisting  of  a  con- 
duit of  jHrar-shaped  section  with  two  angle  irons  on  one 
side,  one  for  the  in-going  and  the  other  for  the  return  cur- 
rent.    .Miding  contact  is  made  by  means  of  shuttle-shaped 
sliders.     Sixty  cars  arc  now   run  over  the  lines  at   Buda- 
pest at   an   evcrage  speed  of    u  miles  per  hour,  and   at  a 
cost  of  5  1-2  cents  per  car-mile,  carrying  in  1892,  14,000,000 
passengers,   an    increase   of    5.5oc),(k)o   over   the    preceding 
year,  and  j)ayiiig  a  dividend  of  7  per  cent,  in  i8y2,  with  a 
considerable  surplus  carried  over.     It  would  thus  seem  that 
this  system  has  demonstrated  its  practicability  at  Budapest, 
and  it  remains  to  be  seen  if  the  conditions  at  New  York 
would  militate  against  its  success  there.     It  may  be  noted 
that  in  a  report  of  the  United  States  C  c»nsul  at  Budapest, 
made  about  a  year  ago,  it  was  stated  that  the  operation  of 
the  road  was  .several  times  interrupted  by  unusually  heavy 
falls  of  snow,  though  f)therwise  its  operation  was  declare'! 
successful.      That  the  d.iy  of  underground  conduit  roads  ha^ 
come  cannot  be  doubted.     It  now  only  remains  for  actual 
practice  to  overcome  the  difliculties  inherent  in  such  sys- 
tems, and  wc  venture  to  predict  that  such  practice  will  show 
that  these  dilTicultics  are  of  much  less  moment   than   has 
generally  been  supposed. 


scored  another  victory,  while  in  tlie  Boston  case  no  decision 
lias  yet  been  hanUeu  down,     \vnile  tne  decision  01  Juuge 
Jenkins  in  tne  Uconto  case  is  not  conclusive  as  to  Uoeuei  s 
auegeu  prior  inveuiion  oi  tne  nKanuesccm  lamp,  reiaung,  as 
it  does,  only  to  tlie  question  of  tlie  existence  ol  a  reasonaoie 
doubt  on  testimony  not  subject  to  tnorougti  siiung,  )eL  its 
terms   are   little   lavorable   to   Uie   claims   advanceu.     lliat 
Goebel,  in  view  of  the  struggle  of  tne  scieniinc  world  lor 
decades  to  solve  the  very  prooiem  which  he  claimed  to  have 
solved  as  early  as  1854,  siiould,  the  court  declares,  "  tlius  liide 
his  light  under  a  busnel,  passes  comprehension."     'Ihe  de- 
cision also  lays  stress  upon  the  circumstance  tliat  Goebel 
was  acquainted  with  the  value  of  patent  protection,  and  in 
small  matters  sought  such  protection;  in  tne  opinion  of  the 
court,  it  challenges  belief  that  "  he  should  have  been  so  care- 
ful to  secure  his  rights  with  respect  to  trilling  matters  and- 
evince  such  utter  disregard  of  his  interests  in  a  matter  of 
great  moment."     The  decision  of  Judge  Kicks  in  the  Buck- 
eye case  disposes  of  the  plea  on  the  part  of  the  General  Jilec- 
tric  Company  that  the  enormous  blunder  made  when  a  wrong 
date  was  indorsed  on  the  Edison  patent  should  be  held  not 
to  affect  injuriously  those  who  took  no  part  in  the  act     The 
oi)inion,  wliile  accepting  the  plea  of  non-participation  in  the 
act  of  indorsement,  holds  that  subsequent  acquiescence  dis- 
ijars   relief.     This  decision   seems   to  definitely   secure   the 
status  of  the  Buckeye  company,  as  it  does  not  appear  pos- 
sible for  the  complainant  to  secure  any  further  hearing  in 
court,  no  appeal  being  provided  for  by  law.     The  case  ol  the 
Koston  Incandescent  Lamp  Company  is  interesting  from  the 
very  considerable  improvement  in  the  manufacture  of  in- 
candescent lamps  which  the  claim  at  issue  is  declared  to  in- 
volve.    A  difference  of  over  four  cents  in  the  cost  of  ter- 
minals is  indeed  an  important  one,  representing,  in  fact,  a 
saving  of  perhaps  more  than  20  per  cent,  in  the  cost  of  a 
lamp.     The  main  point  of  law  involved  is  also  of  interest, 
as  it  relates  to  the  definition  of  an  *'  equivalent,"  or  the  quality 
necessar)'  for  a  substitute  for  one  of  the  parts  of  a  combina- 
tion  in  order  that  the  patent  relating  to  the  combination 
may  not  be  infringed.     This  case  is  somewhat  similar  to 
the  recent  Novak  case,  but  the  point  at  issue  is  less  ambigu- 
ous than  was  the  (juestion  <if  relative  vacuums  in  the  latter. 


INCANDESCENT     LAMP    LITIOATION. 

C)ur  budget  of  incandescent  lamp  cases  this  week,  while 
extensive  enough  for  the  period  when  the  litigation  was  at 
its  zenith,  probably  marks  the  end  of  what  in  the  future  will 
be  referred  to  as  a  scries  of  causes  celebres.  A  reversal  of 
the  present  law.  limiting  the  life  of  domestic  by  foreign 
patents,  by  the  Cnitcd  States  Supreme  Court  in  its  expected 
decision  on  the  Bates  refrigerator  case,  would  prolong  the 
life  of  the  I'.dison  patent  to  1807.  a"<'  ''">s  cause  a  revival  oi 
the  battle,  but  it  is  not  thought  there  is  any  probability  of 
this.  As  the  law  now  stands  the  Edison  lamp  patent  will  ex- 
pire in  November  of  thi?  year,  and  the  inter\eninp  period 
is  so  short  ..s  to  scarcely  justify  any  important  legal  pro- 
ceedings in  the  meantime.  In  the  recent  cases  the  honors 
are  about  equally  divideil.  The  General  Electric  Companv 
was   successful    at    Milwaukee,   its   opponent   at   Gevelaiul 


Electrical    Legislation   at   Albany. 

lUit  few  laws  of  impoinance  to  the  electrical  world  were 
passed  by  the  Legislature  that  has  just  ailjournetl  at  Albany. 
.\  comprehensive  review  of  the  legislation  pending  was  given 
in  these  columns  on  April  14,  and  the  prediction  then  made 
that  but  few  of  the  bills  introduced  would  ever  become  laws 
h.is  been  amply  verified. 

<  'f  the  several  scJKnies  to  incori)orate  big  power  com- 
pa:hes,  but  one  got  through — the  Niagara,  Lockport  and 
<  Mitario  plan  being  the  fortunate  one.  .  All  the  philanthropic 
schemes  to  re«luco  telephone  rates,  to  cause  trolley  wires  to 
be  insulated,  etc.,  went  down  in  the  general  wreck. 

Up  to  date  the  Governor's  signature  has  been  placed  to  the 
following  new  laws  bearing  on  electrical  matters: 

Chnpl.r  119— Authorizing  iht-  Dunkirk  and  Kredonla  Railroad 
<'<>mi>any   i<>  furniph   llKht,  heat.   i>ower  and  electricity. 

Chapter  IM.— L^BallzIng  the  incorporation  of  the  Poughkeepaie 
'"ily  and  Wapplngcrs  Falls  Electric  Railway  Company. 

Chapter  207 —Extending  for  three  year^,  from  Nov.  1,  ISM,  the 
lifo  of  the  Board  <»f  EIo<  trlcal  Control  of  New   York  City. 

Chnptnr  Zeo.— Authorizing  the  vlllago  of  Springville.  Erie  County. 
'.   an   electric  lighting  system. 


to 


«       .         440.— Incorporating  the  St.  Lawrence  Electric  Townalte 
♦"ompany. 

The  r.icasurcs  remaining  in  the  Governor's  hands  are 
these:  I«.corporating  the  Niagara.  Lockport  &  Ontario 
Power  Company,  repealing  the  law  allowing  electrical  ex- 
periments on  the  canals,  authorizing  electric  light  and  power 
companies  to  become  railroad  corporations  empowering  the 
water  commissioners  of  incorporated  villages  to  establish  an 
electric  lighting  system  after  first  submitting  the  proposition 
to  the  people 
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The  eleventh  annual  meeting  of  the  Institute  will  be  held 
at  the  house  of  the.  Engineers'  Club,  1,122  Girard  street, 
Philadelphia,  Tuesday,  May  15.  The  preliminary  pro- 
gramme, subject  to  slight  changes,  is  given  below  in  full. 

At  10  A.  M.  Tuesday  morning  Mayor  Stuart,  of  Phila- 
delphia, will  deliver  an  address  of  welcome  to  the  Institute. 
At  this  meeting  the  yearly  reports  will  be  submitted,  officers 
elected,  and  other  business  transacted,  including  action  on 
a  resolution  favoring  legalization  of  the  units  adopted  at  the 
Chicago  Electrical  Congress. 

TUESDAY,  MAY  15,  1894. 
Opening  Session. 
The  opening  session  of  the  general  meeting  for  the  reading  and 
discussion  of  papers  and  reports  will  begin  at  2  P.  M. 

1.  "A  Review  of  the  Progress  of  the  American  Institute  of  Elec- 
trical Engineers." 

An  address  by  the  president,  Prof.  Edwin  J.  Houston,  of  Phila- 
delphia. 

2.  "On  Light  Distribution  and  the  Use  of  Lamps,"  by  Prof.  Wm. 
A.  Anthony,  of  Vineland,  N.  J. 

3.  "Discriminating  Lightning  Arresters  and  Recent  Progress  in 
Means  for  Protection  Against  Lightning,"  by  Alexander  Jay 
Wurtz,  of  Pittsburgh.  Experimental  demonstrations  will  be 
ishown  through  the  courtesy  of  the  Philadelphia  Traction  Com- 
pany. 

A  reception  will  be  given  in  the  evening  by  the  engineers  and 
manufacturers   of   Philadelphia,   under   the   auspices   of   the   Engi- 
neers'  Club,  and  the  Electrical  Section  of  the  Franklin  Institute. 
A   theatre  party   for   the   ladies   will   also   be   organized   in   the 
evening. 

WEDNESDAY,   MAY  16,  1894. 
Morning  Session,   10  o'clock. 

4.  "Central  Station  Economy,"  by  Mr,.  C.  Reginald  Van  Trump, 
of  Wilmington,  Del. 

5.  "Unipolar  Dynamos  for  Electric  Light  and  Power,"  by  Prof. 
Francis  B.  Crocker  and  Mr.  C.   Howard  Parmly,   New  York  City. 

6.  "Relative  Advantages  of  Toothed  and  Smooth  Core  Arma- 
tures,"  by  Mr.   Alton   D.  Adams,   of  Worcester,   Mass. 

(Intermission.) 
WEDNESDAY,  MAY  16,   1894. 
Afternoon   Session,    2   o'clock. 

7.  "Test  for  Closed  Coil  Arc  Dynamo,"  by  Prof.  R.  B.  Owens,  of 
Lincoln,    Neb. 

8.  "Alternating  Currents  and  Fuse  Wires,"  by  Prof.  Dugald 
C.  Jackson  and  Mr.  R.  J.  Ochsner,  of  Madison,  Wis. 

9.  "Some  Storage  Battery  Phenomena,"  by  Mr.  W.  W.  Gris- 
com,    of    Haverford,    Pa. 

In  the  evening  the  annual  dinner  will  be  served  in  the  Hotel 
Metropole,  the  price  of  which  has  been  fixed  at  $2.50  per  plate. 
This  will  be  a  purely  social  gathering.      Friends  may  be  invited. 

THURSDAY,    MAY   17,    1894. 

Morning  Session,   10  o'clock. 

10.  "The  Waste  of  Zinc  in  Open  Circuit  Batteries  When  Stand- 
ing Idle,"  by  Henry  A.  Lardner,  of  Madison,  Wis. 

10.  "Standardizing  Electrical  Measuring  Instruments:  (a)  by  the 
Potentiometer  Method;  (b)  an  Improved  Direct  Reading  Poten- 
tiometer," by  Mr.  Elmer  G.  Willyoung,  of  Philadelphia. 

Thursday  afternoon  will  be  devoted  to  an  inspection  of  Cramp's 
Shipyard,  followed  by  an  excursion  down  the  river  to  Gloucester, 
where  a  shad  dinner  will  be  served.  While  the  members  are 
visiting  the  shipyard  Thursday  afternoon,  the  Manufacturers'  Club 
will  entertain  the  ladies  at  the  clubhouse,  followed  by  a  "tallyho 
excursion"  to  points  of  interest  in  and  about  the  city. 

FRIDAY,   MAY  18,   1894. 
Morning  Session,   10  o'clock. 

12.  "Resonance  Analysis  of  Alternating  and  Polyphase  Cur- 
rents," by  Prof.  M.  I.  Pupin,  of  New  York  City. 

13.  "Some  Facts  About  Polyphase  Motors,"  by  Dr.  Louis  Beli, 
of    Boston. 

14.  "The  Law  of  Hysteresis  (Part  3),  and  the  Calculation  of 
Ferric  Inductances,"  by  Mr.  Charles  Proteus  Steinmetz,  of  Sche- 
nectady,   N.    Y. 

15.  "Experiments  with  Two-Phase  Motors,"  by  Dr.  Louis 
Duncan,  of  Baltifhore. 

(Adjournment.) 

The  Electrical  World  takes  pleasure  in  tendering  the  use 
of  its  branch  office,  927  Chestnut  street,  to  the  members  of 
the  Institute  and  their  friends  who  expect  to  attend  the  an- 
nual meeting.  The  office  is  within  two  minutes'  walk  of 
the  Engineers'  Club,  where  the  papers  are  to  be  read,  and 
within  five  minutes  of  the  Franklin  Institute  and  the  Han- 
over Hotel.  Members  may  have  their  mail  addressed  there 
and  will  be  welcomed  at  all  times. 


BY  JAS.  B.  CAHOON. 

Only  a  short  time  ago  I  had  occasion  to  visit  a  lighting 
station  and  a  railway  power  station  in  the  same  town;  and 
as  illustrative  of  the  economical  handling  of  coal  and  the 
method  of  keeping  tally,  these  will  serve  as  good  examples, 
the  one  of  the  kind  to  look  after  things,  the  other  of  the  hit 
or  miss  kind.  In  the  central  station  the  coal  was  taken  in 
carts  from  the  coal  shed,  run  over  a  scale,  carefully  weighed, 
and  then  dumped  directly  in  front  of  the  furnace  door,  and 
a  strict  tally  kept  of  every  individual  load.  Alter  the  day's 
run  the  ashes  were  taken  from  the  pits  and  fioor  in  dump 
carts  and  also  carefully  weighed,  so  that  in  this  way  the  man- 
ager could  tell  at  any  time  the  total  amount  of  coal  used, 
the  amount  on  hand,  and  also  the  useful  amount  of  coal  con- 
sumed. At  the  other  place  they  purchased  their  coal  in 
1,000-ton  lots,  and  their  method  of  keepmg  tally  was  by  the 
guess  of  the  fireman  as  to  how  many  pounds  he  shovelled  in; 
while  as  regards  ashes,  he  never  gave  these  the  slightest  at- 
tention, '.therefore,  when  I  asked  for  some  figures  in  regard 
to  the  amount  of  coal  used,  in  order  that  1  might  learn  some- 
thing in  regard  to  tiie  efficiency  of  a  certain  make  of  boiler 
which  they  used  alternately  with  one  of  another  make,  they 
were  unable  to  give  me  any  data  at  all  that  were  worth  con- 
sidering. I  called  the  attention  of  the  president  of  the  road  to 
this  condition  of  affairs  and  suggested  the  advisability  of 
keeping  run  of  his  coal,  mentionmg  that  it  would  be  handy 
for  him  to  know  how  much  he  had  on  hand  at  any  time,  so  as 
to  be  in  the  market  in  ample  season  to  replenish  his  supply. 
A  short  time  afterward  1  saw  him  again,  and  he  said:  "T 
had  a  very  good  illustration  of  what  you  were  saying  about 
coal  shortly  after  you  left.  According  to  the  reports,  we  had 
on  hand  enough  coal  to  last  us  for  another  month,  but  I  dis- 
covered, on  investigation,  that  we  had  hardly  enough  to  last 
us  ten  days,  the  fireman  having  underestimated  his  coal  con- 
sumption. We  have  now  started  in  to  weigh  every  pound  of 
coal  burned." 

It  is  just  the  same  with  coal  as  it  is  with  the  testing  of  ma- 
chines; if  the  data  are  worth  keeping  at  all,  they  are  worth 
keeping  well  and  accurately;  it  does  not  involve  any  great 
amount  of  extra  work,  and  ought  to  prove  of  very  great 
value,  especially  to  stations  that  are  running  pretty  close  to 
the  wind  and  may  find  it  necessary  to  institute  comparisons 
between  dififereni  kinds  of  coal  to  ascertain  which  knid  is 
'best  suited  to  their  boiler  and  class  of  attendants  to  give  the 
most  economical  results.  Having  once  ascertained  this,  they 
should  be  conservative  about  changing  to  another  kind, 
the  most  uniform  results  being  obtamed  by  using  the  same 
kind  of  coal  right  along;  for  nothing  will  demoralize  a 
fireman  so  much  as  changing  the  kind  of  coal  continually; 
even  the  very  best  firemer  in  the  world  will  kick  at  this, 
and  if  persisted  in  for  any  length  of  time  will  make  tlicni 
leave  for  a  more  rational  place. 

There  is  a  point  in  regard  to  the  economical  use  of  coal 
entering  as  a  factor  directly  into  tne  cost  of  the  production 
of  electricity  which  seemingly  has  escaped  the  attention  of 
many  central  station  managers.  If  we  refer  to  Messrs.  Rob- 
ert W.  Hunt  &  Co.'s  tables  for  the  cost- of  evaporating 
1,000  pounds  of  water,  it  will  be  seen  that  so  far  as  the  fuel 
is  concerned  the  cost  varies  directly  as  the  price  of  coal  and 
inversely  as  the  rate  of  evaporation  per  pound  of  coal, 
though  the  ratio  therein  expressed  is  an  odd  one.  As,  for 
instance,  the  table  shows  that  it  costs  the  same  to  evaporate 
i,oco  pounds  of  water  with  coal  at  $4  per  ton,  where  the 
coal  is  capable  of  evaporating  10  pounds  of  water  per  pound 
of  coal,  as  it  does  where  the  coal  costs  $2  per  ton,  and  the 
rate  of  evaporation  is  5  pounds  of  water  per  pound  of  coal. 
The  question,  then,  as  to  which  will  be  the  more  economical 
for  the  company  to  use  will  depend  on  the  price  of  labor  in 
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handling  the  coal,  as  it  will  be  readily  seen  that  with  the 
cheaper  coal  it  will  be  necessary  to  handle  twice  the  amount 
in  order  to  evaporate  the  same  quantity  of  water  as  with  the 
higher  priced  coal;  therefore,  this  factor  wants  to  be  taken 
into  account  in  <Ieterniining  which  quality  of  coal  shall  be 
used.  If  we  consider,  now,  the  cost  of  the  labor  required  in 
evaporating  J,cxx»  pounds  of  water,  these  same  tables  show 
an(ither  point  which  is  also  apt  to  escape  the  attention  of  the 
station  manager.  We  find  rouglily  that  the  labor  cost 
varies  inversely  with  the  size  of  boilers,  and  in  an  irregular 
way  with  the  number  of  b<jilcrs,  and  also  varies  directly  as 
the  price  of  labor.  The  main  point  to  which  we  wish  to  call 
attention  is  the  fact  that  the  miniuuun  cost  is  obtained  when 
each  man  has  all  the  furnaces  t(j  lend  that  he  can  comfort- 
ably handk-,  and  if  another  l)«»iler  be  added,  necessitating  the 
services  oi  another  man,  the  costs  immediately  jump  up,  be- 
cause we  have  gone  beyond  the  limit  of  the  power  of  the  sin- 
gle man.  When  the  other  is  .';dded  the  coniljincd  work  of 
both  is  about  the  mininumi  of  value,  because  neither  has 
enough  t(j  keep  him  wholly  occupied,  and  nothing  is  so  ex- 
pensive as  idleness  where  the  cost  of  labor  enters  as  a  fac- 
tor. I  have  found  in  quite  a  number  of  instances  that  sta- 
tion managers  in  reckoning  up  the  cost  of  power  have  neg- 
lected to  reckon  in  the  amount  it  cost  them  to  dispose  of 
their  ashes;  this,  in  some  cases,  especially  with  the  poor 
kimls  of  coal,  amoimts  to  quite  an  item,  and  in  order  to  ob- 
tain correct  results  should  n<»t  be  neglected  in  any  case. 

Another  factor  which  enters  not  a  little  into  the  cost  of 
pnidiuiiig  electricity  is  the  arrangement  of  steam  J)iping 
throughout  the  station,  and  the  utilization  of  the  exhaust 
steam  or  waste  gases  to  heat  the  feed  water.  Many  of  our 
small  stations  throughout  the  country,  who  are  running  non- 
condensing,  will  fin«l  it  a  very  great  advantage  to  make  use 
of  their  exhaust  steain  in  this  way,  as  every  degree  of  heat 
gained  in  the  temperature  <-»f  the  feed  water  means  tlial  il 
takes  so  much  less  coal  to  get  the  desired  result.  No  matter 
by  what  <Iiversifie<l  paths  we  go  in  seeking  economy,  we  find 
they  all  eventually  end  in  the  coal  pile,  and  all  the  various 
economizers  and  devices  to  pr(»duce  economy  of  this  or  that 
are,  in  effect,  an  arrangement  to  .save  waste  in  the  coal  i>ile; 
and  theref«»re  the  wise  station  manager  will  do  ever\  thing 
that  he  can  to  save  at  this  point. 

.So  nnich  has  been  .said  in  regard  to  the  gain  that  can  be 
ma<le  by  th<'  introduction  of  condensers,  that  it  seems  trite 
to  add  anytlnng  further,  but  a  very  good  example  of  this 
came  to  my  notice    A  short  time  agi>,  and  1  give  it,  in  the 
h«»|>e  that  it  will  lea<l  other  station  managers  who  arc  now 
rtmning  non-condensing    In  investigate  their  surroundings, 
atul  if  possible    t<i  change  their  stations  over,  so  as  to  run 
their  engines  condensing.      The  station  which  I  have  in  mitul 
has  a  maximtnn  output  of  about    1.500  h.  p.  divided  into 
small  units.     The  general  nianager  of  this  station,  who  is 
one  of  the  ablest  in  the  fiehl.  and   fortunately  jmisscsscs  a 
go(.(|  knowledge  of  stenni  engineering,  shortly  after  his  ap- 
piuntment  saw  the  a<lvantages  to  be  gained  l>v  nimiing  con- 
(lensing.  and  after  a  careful  investigation  laid  the  matter  be 
fore  the  bc»ard  <»f  directors,  and  kept  at  it  until  the  change 
was  auth(»ri7cd.     In  <»rdcr  to  obtain   the  necessary  supplv 
of  water  it  was  found  that  thev  nutst  either  use  city  water  or 
run  a  line  of  piping  «>n  their  own  account  into  the  harbor 
some    i.itjo  feet   distant,   and  draw  their  supply  from  that 
source.     The  latter  plan  was  finally  decided  ufxin.  and  has 
been    consummated    with    the    n^sult    that    it    has    eflfccted 
an  average  actu.il  s.iving  of  $25.71  per  day  in  their  c<^l  con- 
stimi>tion.  which,  .it  the  price  they  pay  for  coal,  is  equiva- 
lent to  7  3-4  ton.s  JHT  day.     To  offset  tiiis  saving  lies  the  m- 
terest  on  the  cost  of  the  pumps  and  the  laying  of  the  piping, 
together  with  the  cost  of  the  horse  power  for  tlriving  the 
pun<ps:  this  last,  of  c«iurse.  being  (piite  sm.nll   an<l  hanllv 
tiotice.ihle   in    .t   d.ix's    nm       Tli«-    \x1i.,1,-    .,f  \]^^^^ 


tioned  are  not  equal  to  half  the  amount  mentioned  above  as 
being  saved;  thus,  through  the  foresight  of  a  competent 
manager,  the  company  is  enabled  to  add  about  $5,000  a  year 
to  its  dividend.     It  is  quite  needless  to  remark  that  this  ptiys. 


Tha   Field    Electric  Railway   Suit. 


Judge  William  K.  Townsend,  of  the  United  States  Circuit 
Court,  at  New  Haven,  Conn.,  on  May  3,  rendered  an  im- 
portant decision  on  a  final  hearing  of  a  bill  in  equity,  alleging 
infringement  on  letters  patent,  granted  to  Stephen  D.  Field, 
July  16,  1889,  for  imi)rovements  on  electric  railways  and  as- 
signed to  the  complainant,  whose  motion  was  finalh  denied. 

The  evidence  of  infringement,  as  stated  in  the  decision,  ap- 
plies to  the  combination  of  a  stationary  dynamo-electric  gen- 
erator driven  by  a  suitable  motor  and  circuit  of  motors,  com- 
posed in  part  of  an  insulated  or  detached  section  of  the  line 
^A  rails  of  the  railway  track  and  the  electric  magnetic  motor 
mounted  on  a  wheeled  vehicle  and  used  for  propelling  the 
same,  and  included  in  a  circuit  of  conductors;  also  a  current 
controlling  device  placed  upon  such  veliicles.  The  defense 
was  a  denial  of  infringement,  anticipation  by  prior  patents, 
publication,  and  prior  inventions. 

Judge  Townsend  states  that  the  complainant  admits  that 
every  element  in  the  invention  existed  in  art  before  the  com- 
bination was  made,  and  he  finds  that  there  was  a  question 
in  the  Patent  Office  in  1879,  as  to  whether  patents  could  be 
grante<l  to  I'ield,  because  of  a  prior  patent,  known  as  the 
Clark,  which  embodied  the  same  principle. 


The  Oconto   Lamp  Case. 


Hems  men-      af)inne<l 


The  Cnited  States  Circuit  Court  of  Appeals  handed,  down 
a  decision  on  .May  1  at  Wilwaukee  affirming  the  preliminary 
injunction  granted  by  Judge  Seaman  against  the  Oconto 
Lamj)  Company,  a  full  report  of  which  appeared  in  our  col- 
unms  at  the  time. 

The  opinion,  which  was  written  by  Judge  Jenkin,  after  re- 
viewing the  law  m  regard  to  preliminar}.-  injunctions,  both 
in  relatit)n  to  the  lower  court  and  the  Circuit  Court  of  Ap- 
peals, concludes  that  the  former  properly  inteq^reted  the  rule 
applying,  and  that  the  latter  has  a  right  to  review  to  the 
fullest  extent  the  decision  of  the  lower  court 

The  conclusion  of  the  court  is  based  upon  grounds  not 
conclusive  of  the  fact  of  Mr.  Goeliel's  alleged  pri«»r  invention, 
but  effective  in  the  consi<leration  of  the  question  whether 
the  case  presented  is  .so  clear  and  satisfactory  that  it  over- 
ctunes  the  presumptive  force,  wliich.  imder  the  rule  adopte<l. 
nuist  be  conceded  to  the  patent.     Two  gnnmds  are  named. 

J'he  first  is  that  the  evidence  offered  in  favor  of  the  Gt>e- 
bel  <lefense  as  to  his  prior  invention  of  the  incandescent 
lamp  is  entirely  ex  parte,  and  that  the  court  cannot  accept 
the  doctrine  that  ex  parte  evidence  can  be  relied  upon  to 
establish  the  very  improbable  claim  of  Goebel. 

Hie  second  circumstance  is  that  the  story  of  the  invention 
is  rendered  more  improbable  by  the  fact  that  Cioebel  never 
attempted  to  take  <»ut  a  patent,  because  he  well  under- 
sto«Ml,  as  shown  by  applications  for  patents  on  other  inven- 
tion.s  the  protection  to  be  derived  from  such  an  action. 

The  court  concludes  that  without  assuming  to  say  that  the 
st<iry  «.f  this  invention  is  imtrue.  and  without  designing  to 
suggest  what  result  shouM  be  reached  upon  final  hearing. 
it  is  compelled  l«i  say  that  the  story  is  surroun<le<f  by  such 
an  atmosphere  of  improbability  that  until  it  shall  have  been 
thori^ughly  sifted  and  sustained  ujvin  final  hearing,  the  claitn 
•MJght  not  to  he  permitte<l  to  invade  the  monopoly  accorded 
another  for  the  same  invention,  whose  claim  has  passed  safelv 
the  ordeal  of  judicial  scrtuiny.  The  court  l>elow.  therefore- 
well  held  that  the  patent  of  Mr.  Edison  should  be  protected 
from  invasion  pen.lente  lite,  and  the  order  appealed  from  is 
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The  most  conspicuous  feature  of  the  Midwinter  Fair  is 
the  Bonnet  tower,  which  stands  in  the  centre  of  the  ground 
court  or  plaza.     This  graceful  structure  is  seen  by  the  visi- 
tor long  before  he  enters  the  grounds,  and  the  light  from 
the    mammoth    searchlight    which    crowns    its    top,    under 
proper  atmospheric    conditions,   is   visible   more   than    loo 
miles  away.     The  level  of  the  court  upon  which  the  tower 
stands  is  depressed  some  ten  feet  below  the  level  of  the 
ground    upon    which 
the     maiji     buildings 
rest.  Upon  this  higher 
level  is  also  the  prin- 
cipal roadway  and  the 
cement    walk,     which 
main      thoroughfare 
together        form       the 
and  promenade  for  the 
visitors. 

As  seen  from  this 
elevation,  the  tower, 
when  illuminated  at 
night,  offers  a  view  of 
surpassing  beauty, 
some  idea  of  which  is 
given  in  the  illustra- 
tions. These  cuts  are 
reproduced  from  orig- 
inal photographs 
taken  by  Mr.  Joseph 
E.  Mullenden,  of 
Taber  &  Co.,  for  the 
souvenir  album  soon 
to  be  issued  by  the  San 
Francisco  "  E  x  a  m  - 
iner,"  and  through  the 
courtesy  of  that  paper 
they  were  secured  by 
the  special  representa- 
tive of  The  Electrical 
World.  As  night 
views  the  photographs 
are  perhaps  the  finest 
that  have  ever  been 
taken,  and  show  in  a 
marked  manner  the 
excellent  photograph- 
ing qualities  of  the 
electric  light. 

The  contract  for  the 
lighting  of  the  tower 
was  awarded  to  the 
Western  Electric 
Company,  and  all  the 
details   of   the   design 

of  its  illumination  and  of  the  electrical  construction  were 
placed  in  the  hands  of  that  company.  The  tower  rises  265 
feet  from  the  level  of  the  court  and  3,260  incandescent  lamps 


of  16  c.  p.  were  utilized  in  its  decoration.  Of  these  ab«jut 
i,cxx:  were  employed  for  outlining  the  tower,  1,000  for  the 
fixed  decorative  light  effects  and  1,260  in  the  changing 
geometrical  designs  placed  midway  between  the  different 
platforms  of  the  tower.  Current  is  supplied  to  the  tower 
by  rubber  covered  conductors  placed  underground  in 
wooden  conduits.  The  general '  distributing  point  of  the 
dynamo  circuits     is"  located  in  one  of  the  booths  of  the 

kiosks  under  the 
tower,  where  the  con- 
ductors terminate.  The 
controlling  switch- 
board  is  also  located 
here.  The  automatic 
switch  which  controls 
the  geometrical  designs 
was  ver}-  completely  de- 
scribed in  the  last  sec- 
tion of  this  article. 

In  carPk'ing  out  the 
electrical  construction 
work  it  was  necessars' 
to  bear  in  mind  the  ne- 
cessity of  making  it 
conform  to  the  general 
design  of  the  structure 
so  as  not  to  impair  its 
delicate  outlines.  This 
was  accomplished  by 
mounting  the  lamps 
upon  wooden  strips 
where  the  lights  fol- 
lowed the  principal 
lines  of  the  tower.  In 
the  case  of  the  geo- 
metrical designs  it  was 
necessary,  however,  to 
devise  some  other 
means.  This  was  very 
successfully  a  c  c  o  m  - 
plished  by  the  use  ot 
wire  netting  of  about 
one-inch  mesh  stretched 
on  frames,  the  lamps 
being  supported  by 
means  of  two  wooden 
discs  clamping  the  wire 
netting,  the  discs  being 
scarcely  larger  than  the 
base  of  the  lamp 
sockets  employed.  The 
frames    with    this    wire 
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netting  were  raised  and 


fastened  to  the  sides  of 
the  tower  by  means  of  clamps  and  steel  tie  wires. 

In  the  daytime  it  is  scarcely  possible  to  see  the  electrical 
features  of  the  tower,  as  its  graceful  outlines  have  been  per- 
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fcctly  preserved.     On  the  extreme  top  of  the  tower  is  the 
large  searchlight  which  was  mentioned  in  these  columns  last 


among  the  first  to  come  to  the  relief  of  the  fair  committee, 
and  offered  two  6o-liglit  arc  machines,  which  are  now  used 
for  lighting  the  central  court.  Later  the  com- 
j)any,  through  the  Chicago  headquarters,  made 
a  further  contribution  of  a  large  alternator  of 
3.500  lamps  cajiacity.  It  has  24  poles,  and  fur- 
nishes current  for  lighting  the  Administration 
r.uildhig.  Festival  Hali  and  the  general  offices  of 
ilie  e.\pusiti«>n.  It  is  by  no  means  the  least  im- 
portant of  the  exhibits,  its  neat  appearance  and 
ii)cati<3n  on  the  main  aisle,  where  it  runs  all  day. 
causing  it  to  be  examined  by  many  visitors.  \'iews 
;irc  given  of  this  machine  and  the  company's  arc 
■  Ivnamos,  which  are  located  near  it. 

Tile  local  agents,  the  Electric  Improvement 
C  ompaiiN .  who  came  to  the  front  at  an  opportune 
lime,  when  some  encouragement  was  necessary  in 
t)rder  to  induce  others  to  assist,  deser\-e  credit  for 
their  faith  in  the  outcome  of  the  undertaking. 

The  only  f»ther  company  furnishing  machines 
for  lighting  puqjoses  is  the  Standard  Electric 
Comi^any.  wliii.li  has  four  50-iight  arc  dyn^imos 
used  for  the  illumination  of  the  Arcade,  Horticul- 
tural Hall  and  part  of  Mechanical  and  Liberal 
.\rts  Building. 

iNTKiiiMU    oi-    HTiKKiNGEK    FUiNT.MN    WHILE    IN    OPERATION.  All  companies  furnishing  uiac'iines  also  supply 

week.      The  brilliant  effects  of  its  ravs  inav  be  seen  in  the      the  lamps  and  apparatus  necessar>'  for  making  them  opcr- 
accompanying  illustration,  ative. 

.*\n    electric    elevator    carries    passengers    to    the    third  The  Siemens  &  Halske  company  offered  a  6.000-light  ma- 
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platform,  wiiich  is  about  tux)  hundrcti  feet  from  the  ground. 
The  Fort  Wayne  Companv,  throvigh  it5  local  agents,  was 


chine,  but  no  suitable  engine  could  be  obtained  for  running 
it.  and  the  offer  was  regretfully  declined. 
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None  of  the  foreign  exhibitors  at  Chicago  considered  it 
wortli  while  to  make  any  display  here,  and  the  electrical 
njanufacturers  ni  the  coast  have  felt  that  it  was  unnecessar) 
for  theni  to  show  what  they  can  do, 

'Ihe  tower  is  fitted  with  a  Hale  elevator,  which  is  run  by 
an  Ijckenieyer  motor.  This  motor  can  scarcely  be  con- 
sidered an  exhibit,  as  it  is  placed  in  a  dark  room  under  the 
tower,  the  <mly  access  to  which  is  by  means  of  a  steej)  stair- 
way, the  <ioor  «»f  which  is  usually  closed.  Tlic  elevator  and 
inachintry  is  the  .same  one  that  was  in  use  at  the  \\'orld''s 
l'"air,  running  to  the  roof  of  the  Manufactures  Building. 
After  the  Chicago  Kxjxjsition  it  was  purchased  by  the  Bonet 
Timer  Company  and  brought  to  San  IVancisco.  The  motor 
re<|uires  20-kw.  electric  power  whm  the  elevator  is  loaded 
with  I^  i)ropli',  and  '•  r.ii^c-.  thi-  loaded  rar  a  distainc  of  220 
feet  in  one  minute. 

Perhaps  one  of  the  smallest  electrical  exhibits  excites  the 
nmst  wonder  amongst  the  rural  visitors.  In  Machinery  Hall 
is  a  cascade  nm  in  comurtion  with  a  rotary  jjumj)  exhibit. 


trician  W.  F.  C.  Hasson,  and  to  him  is  largely  due  the  suc- 
cess achieved.  There  are  altogether  2,3CO  lamps  on  the 
cornices  of  the  main  buildings,  the  distance  apart  being  t\vo 
feet.  This  distance  was  found  to  be  as  close  as  was  neces- 
sar\ ,  and  from  no  very  great  distance  the  tower  has  the  ap- 
pearance of  a  pillar  of  light,  and  the  cornices  appear  as 
though  wreathe*!  in  continuous  luminous  lines. 

In  attempting  to  give  some  idea  of  the  difficulties  en- 
countered, n(itliing  better  can  be  said  than  to  give  some 
(|Uotations  fnjui  an  article  by  Mr.  Hasson  in  the  "Overland 
Slonthly"  for  Ai)ril.  1894,  as  he  had  all  data  at  hand,  and 
the  difficulties  overcome  were  still  fresh  in  his  mind  when  the 
article  was  written:     He  says: 

"The  Ciencral  Electric  Comiiany  contracted  to  wire  the 
main  buildings  for  the  exterior  decorative  lights,  and  it  was 
a  <laily  struggle  on  the  part  of  the  wiremen  to  accomplish 
more  than  painters,  pla.sterers  and  car])enters  could  destroy. 
The  utilization  of  a  railway,  generator  for  this  lighting  in- 
volved the  adoption  of  a  series  system  of  arranging  lamps. 
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and  placed  behind  glass  shieMs  are  a  numlKr  «»f  colored 
knnps,  which  have  the  appearance  of  being  in  the  water 
when  viewed  fn>»n  a  distance,  and  visit<)rs  from  the  interi«,r 
can  fre(|uently  be  .seen  gazing  with  open-jnouthc<l  wonder 
at  l>»u-ning  l.itnp<i.  which  d<»  not  appear  t<»  be  afFecte<l  by 
water.  They  seem  to  think  there  is  something  wrong  about 
their  previ«nisly  entertained  ideas  of  fire  aiWl  water. 

Phc  linhting  «»f  the  groun<ls,  exteriors  <»f  buildings,  etc.. 
was  a  ppO>lem  re(|uiring  considerable  ingenuity,  to  protluce 
the  best  results  with  the  Ka>;t  pos-iiblc  evpense.  The  num- 
Ikm  of  lamps  allowable  was  nnich  less  than  was  desirable,  as  is 
evi«lent  from  the  fact  that  the  Western  Klectric  Company 
estijuatcd  that  H.(kv»  lamps  would  be  required  to  light  the 
tower  effeciively.  while  but  3.21,^  were  placed  upon  it.  anfl 
the  nutnber  on  Mher  structtires  h.vl  to  he  similarlv  limited. 
Xevorthelcss  the  rcstdt  is  very  effective.  .Ml  lighting  of 
buildings  and  groimds  was  under  the  charge  of  Chief  Klec- 


1  he  system  \\,i>  .n,cei)ted  only  on  acounl  of  the  economic 
wiring  it  pn-scnted.  and  grave  doubts  existed  concerning  its 
success.  Sah  spray  had  ruined  lamps  and  C(^rroded  sockets. 
'I  he  first  test  was  a  dismal  failure.  .Simple  but  effective  meas- 
ures were  a<lopte»l  to  remedy  the  numerous  troubles  thus 
caused,  and  these  lights  now  stand  permanently  successful. 
.  .  .  Wlien  Assistant  Klectrical  Engineers  .'sprout  and 
Mereilith  started  with  three  laborers,  about  the  middle  of 
nccember,  to  plant  poles  around  the  central  court,  the  pros- 
pect of  getting  the  lighting  plant  installeti  looketl  verv  dim. 
ot  a  single  engine  or  dynamo  had  been  received  on  the 
grounds,  no  foundation  lad  been  built,  the  buildings  offered 
little  protection  from  the  weather,  work  was  barely  started 
«-n  the  boilers  and  the  annex  to  Machinery  Hall  was  still 
a  matter  of  conjecture  .     Jan.   13  it  was  finally  de- 

cided to  ofTicially  open  the   Exposition  on  tlie  27th.     The 
bi^ilcrs  were  not  yet  installed,  not  a  single  engine  was  ready 
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for  test,  no  line  wire  was  strung.  .  .  .  Jan.  21  a  single  ing  this  period  never  exceeded  35-  .  .  .  The 
arc  light  was  ofifered  as  a  harbinger  of  the  future.  .  .  .  lighting  of  the  Exposition  is  in  no  sense  a  great 
and  pressure  was  not  again  obtained  until  [rin.  25,  when  12       engineering    undertaking.       It     is     notable    only    that    in 
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arc  lights  were  put  in  operation.  Three  arc  dynamos  broke  a  very  short  space  of  time  a  hastily  constructed  steam  plant 
down  under  test.  On  the  evening  of  Jan.  26  200  lights  were  and  an  ill  assorted  set  of  untried  engines  and  water  soaked 
in  circuit,  and  on  Saturday,  Jan.  27,  poles  had  been  erected,      dynamos  were  put  in  successful  operation  widiout  a  single 
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120,000    feet    of    wire    strung    and    600    arc    lamps 

and    put    in    successful    operation.      The    niunber 

men    employed    in    the    Electrical    Department    dur- 


serious  accident.  Up  to  the  day  of  opening  not  a  single 
skilled  employe  of  the  Electrical  Department  received  any- 
thing but  laborer's  wages.     These  men  worked  with  intelli- 
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gcncc  and  cnthuiiiasm ;  no  work  was  too  liard ;  no  hours  too 
long.  To  them  belongs  the  credit  of  the  successful  lighting 
of  the  Exposition. 

Mr.  Jfasv^n  is  ■  :«•  in  prai-sc  <j',  iii>  subordinate--. 

hut  it  jv  •' ■     •■-u-    M  ^  ■••]''' 1  opinion  that  a  large  1 'art 

of  the  M;  lit-  t<»  ilie  1  il  hard  work  of  Mr.  lias- 

son  himself. 

Although  the  electric  fountain  is  the  same  one  ur>t^  in 
Chicago,  the  effect  lure  prnductd  is  far  more  beautiful,  no 
■'-  "')t  o.ving  to  the  more  favorable  surroundings.  In  C'hi- 
'  everything  was  on  such  a  larjje  scale  that  the  efTect 
of  the  fountains  was  much  d\sarfed.  The  brilliant  illumina- 
tion of  the  Administration,  Electrical  and  other  buildings. 
the  constant  play  of  the  great  searchlights,  made  a  Hood 
of  light  in  which  the  effect  of  the  fountains  was  t7iuch  less- 
ened. Here,  however,  the  beaut>  i>  much  more  pronounced, 
because,  while  the  illumination  of  the  grounds  and  buildings 
is  really  very  fine,  yet  the  much  less  magnitude  causes  the 
fountain  to  appear  large  in  proportion.     The  effect  is  .still 


over  the  mountains  tlian  for  the  use  of  the  villagers.  Just 
under  the  bridge  a  waterfall  gives  movement  and  sound  to 
the  otherwise  restful  and  silent  scene. 

The  curtain  rises  at  that  h«»ur,  darkest  before  the  dawn, 
when  all  life  is  at  its  lowest  ebb.  All  is  silent,  and  darknc^^.- 
rtigiis  sui/reme  ^-xcept  for  the  twinkling  lights  ttf  the  vil- 
lage streets  and  of  the  bridge.  Soon  the  first  flush  of  dawn 
appears,  the  sky  reddens  and  brightens  (going  through  it> 
accust<  r.icd  shades  in  a  very  natural  manner i,  an<l  the  cuar 
sunlight  floods  the  scene.  The  sun  itself  cannot  be  seen  at 
this  stage,  as  it  is  supposed  to  be  hidden  from  the  audience 
by  a  great  spur  of  the  mountain. 

Shortly  after  sunrise  the  sky  darkens  with  a  great  black 
cloud,  which  shuts  out  the  light  until  almost  the  darkness 
of  night  ]>revails  in  the  deep  and  narrow  canyon,  and  light- 
ning Hashes  and  thunder  rolls.  With  the  jjassing  of  the 
cloud  the  scene  brightens  and  the  sharp  zigzag  lightning 
flashes  are  replaced  by  the  glow  that  denotes  lightning  in  the 
distance.     S<}on  the  sun  comes  out  again  in  a  clear  skv.  runs 
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further  enhanced  by  extinguishing  the  tower  lights,  the  deco- 
rative cornice  lights  on  the  main  buildings  and  all  arcs  in 
the  neighborhood  of  the  fountain  while  it  is  ]' 

It  is  not  the  intention  of  the  eN|M)sition  to  x    i-aict  .cv 
tests  as  lo  efficiency  i»f  dynamos,  iir  economy  of  Ian  ; 
engines  or  boilers.    This  would  l>e  <lesirahlc.  btit  the  ciuuli- 
tions  aic  not  such  as  to  make  it  pov 

In  addition   to  its  exhibits,  the   Wc.ujn    ijcctnc   ».  ■ 
pany  has  a  scenic  theatre  in  which  ver>-  pretty  and  rcali- 
effects  arv  prrKluccd  by  an  ingenious  arrangement  of  <1,, 
trie  lamps  and  mefhrMU  of  controlling  them. 

The  scene  represents  a  canyon,  high  up  on  a  mountain  side, 
through  which  flows  the  small  streani  which  has  erodcti  it. 
The  nuks  overhang  the  sides  in  g.eat  spun*,  and  on  the 
rocky  shelves  un«lcr  these  overhanging  crates  is  built  a 
mountain  village  divided  into  two  parts  by  the  Ixtl  of  the 
stream.  .\  little  higher  up  the  canyon  a  great  hridce  has  been 
thrown  across,  apparently  more  for  the  purpose  of  a  higliwav 


its  accustomed  course  and  evening  falls.  The  sunset  glows  ap 
pear,  and  as  the  last  reds  becoiue  dim,  the  stars  begin  to  ap- 
pear in  the  strip  of  sky  at  the  head  of  the  canyon,  and  the 
hghts  of  the  bridge  an<l  street  lamps  twinkle  in  a  familiar 
manner,  wliik  the  soft  glow  from  the  o])en  doors  and  win 
dows  of  the  lu»uses  tells  of  quiet  home  life,  far  from  the  tur- 
moil and  strife  <»f  the  great  world. 

I  his  is  the  course  the  .scene  is  supposed  to  follow,  does 
follow-  sometimes.  an«l  would  always  but  for  the  fact  that 
man  is  not  without  his  little  failings.  Sometimes  during  the 
thunderstorm  the  cloud  is  allowed  to  become  too  thick  and 
the  darkness  in  the  canyon  becomes  fully  as  dense  as  during 
that  "darkest  hour  before  the  dawn"  with  which  the  scene 
opcjis:  at  other  times  the  lightning  is  turned  on  and  not  no- 
ticed until  the  audience  has  been  for  some  time  edified  by 
the  sitjht  of  stationary  and  permanent  lightning  flashes,  dur- 
ing the  continuance  of  which  the  thunder  forgets  to  roll. 
.Again  at  otltcr  times  the  thunder  rolls  without  any  reference 
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to  the  lightning,  and  continues  to  roll  with  undiminished 
volume  during  the  soft  glow  that  denotes  lightning  at  a  great 
distance.  Sometimes  as  evening  comes  on  the  stars  forget 
to  come  out,  and  when  finally  the}-  remember  that  they  are 
not  up  they  come  out  with  a  snap  that  is  really  startling. 
As  the  thunderstorm  clears  away  a  very  realistic  rainbow 
appears,  but  sometimes  it  gets  in  a  hurry  and  shows  as 
a  brilliant  band  of  color  while  the  lightning  is  still  flashing, 
the  thunder  rolling  and  the  canyon  is  still  clothed  in  that 
"darkesi  hour"  darkness.  These  little  mishaps  are,  hpw- 
ever,  the  exception  rather  than  the  rule,  and  one  can  really 
pass  a  pleasant  few  minutes  looking  at  a  very  pretty  scene. 
To  produce  the  various  color  effects,  groups  of  colored 
lamps  are  suitably  placed  and  connected  in  series  with  rheo- 
stats, by  means  of  which  the  degree  of  illumination  can  be 
controlled.  The  grouping  of  the  lamps  is  as  follows:  Set 
at  the  back  of  the  stage  and  close  against  the  curtain  repre- 
senting the  sky  at  the  head  of  the  canyon,  are  two  groups  of 
red  lamps  and  two  similar  groups  of  blue  ones,  one  group 


In  the  ceiling  flies  and  on  the  sides  there  are  altogether 
125  32-c.  p.  blue  lamps  and  150  i6-c.  p.  red  lamps.  In  ad- 
dition to  tliese  red  lamps  the  sun,  when  the  lamps  first  be- 
gin to  brighten,  is  behind  a  red  screen  on  one  side  of  the 
stage,  and  is  drawn  behind  a  similar  one  on  the  other  side 
as  the  lamps  darken,  thus  adding  to  the  red  glow  at  dawn 
and  sunset.  As  looked  at  from  the  audience  seals,  east  is 
on  the  left  of  the  stage. 

The  rheostats  being  in  series  with  the  various  groups  oi 
lamps,  the  sun  lamps  and  the  red  lamps  in  the  east  and  in 
the  ceiling  flies  are  thrown  into  circuit.  The  motor  con- 
trolling the  rheostats  is  started,  and  as  the  resistance  is  grad- 
ually cut  out  of  circuit,  the  lamps  brighten  and  produce  the 
red  glow  at  dawn;  at  the  same  time  a  motor  is  started  that 
slowly  draws  the  sun  from  east  to  west.  As  the  sun  begins 
to  emerge  from  behind  its  red  screen,  the  groups  cjf  red  lamps 
in  the  east  and  overhead  are  gradually  dimmed  by  throwing 
a  clutch  lever,  by  means  of  which  the  direction  of  motion 
of  a  traveler  on  the  rheostat  '"^  reversed,  and  resistance  grad 
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of  each  being  placed  on  each  side  of  the  stage,  representing 
the  east  and  west.  Higher  up  and  considerably  more  to  the 
front  are  similar  groups  of  red  and  blue  lamps,  and  four 
more  such  groups  are  found  in  the  flies  directly  over  the 
curtain  of  the  stage. 

The  sun  is  located  directly  over  the  front  of  the  stage,  and 
consists  of  a  group  of  15  32-c.  p.,  80-volt  lamps  run   on   a* 
iio-volt  circuit.     The  lamps  are  set  as  close  together  as  pos- 
sible and  produce  a  very  bright  light,  having  considerable 
diffusive  power. 

The  moon,  of  course,  follows  the  same  course  as  the  sun, 
and  is  composed  of  a  group  of  five  32-c.  p.  green  lamps,  run 
at  normal  candle  power  (probably  a  more  nearly  perfect 
moonlight  effect  would  be  produced  if  the  lamps  were  indigo 
instead  of  green)  Behind  the  screen  at  the  back  of  the 
stage  is  a  narrow  space  lighted  by  35  i6-c.  p.  lamps,  and  the 
light  from  this  space,  shining  through  holes  in  the  screen, 
forms  tlie  stars. 


ually  cut  in.  At  the  same  time  the  various  groups  of  blue 
lamps  are  thrown  in  circuit,  and  gradi'.ally  brighten  as  the 
red  lamps  fade.  By  the  time  the  sun  is  fully  clear  of  its 
screen,  the  zeds  are  extinguished  and  the  blues  burning  full 
power.  The  sun  continues  its  motion,  and  passes  from  east 
to  west  until  it  reaches  the  red  screen  at  the  west.  As  it 
begins  to  disappear  behind  this,  the  resistance  is  gradually 
thrown  in  circuit  with  the  blue  lamps,  while  the  reds  over- 
head and  in  the  west  begin  to  light  up,  producing  the  even- 
ing glow.  Finally  these  w^estern  reds  and  the  sun  lamps  be- 
gin to  fade,  and  as  they  disappear  the  stars  light  up  and  the 
moon  rises.  The  object  of  the  blue  lights  with  the  bright 
sunlight  is  to  produce  clear  daylight  eiTects,  and  if  they  are 
not  thrown  in  at  the  proper  time  a  hazy,  muddy  effect  is 
produced,  like  a  sky  covered  with  leaden  clouds.  When  the 
thunderstorm  is  coming  on  these  lamps  are  first  cut  out 
through  the  rheostats,  and  then  the  sun  is  darkened. 

Lightning  is  produced  by  making  some  scratches  on  a 
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piece  of  jai>aiine<!  glass,  several  such  being  used  to  produce 
flashes  oi  (hfTerent  shapes.  Ihe  glass  is  slipped  aUjiig  uiilil 
a  scratcli  conies  before  a  stereopticon  lens  in  the  company's 
well-known  theatre  focusing  lainj).  Light  is  flashed  through 
it  bv  means  of  a  pneumatic  shutter,  similar  to  that  on  a 
camera. 

'Ihe  rainbow  is  produced  by  using  a  small  semi-circular 
prism  in  front  of  an  ordinary  focusing  lamp.  The  gradual 
brightening  is  produced  by  slowly  shoving  forward  a  cloth 
.screen,  which  is  made  with  a  decreasing  number  of  thick- 
nesses, so  as  to  permit  the  passage  of  more  and  more  light, 
thus  pr<»<lucing  the  same  effect  as  a  rheostat  used  in  connec- 
tion witli  an  incandescent  lamp. 

Heat  or  glow  lightning  is  pnxluced  by  l^rcaking  a  5-aiM- 
pere  current  with  a  tile,  the  current  being  regulated  by  hav- 
ing five  32-c.  p.  in  parallel  in  the  circuit.  Tiie  first  time  it 
was  attempted  t(j  produce  the  efTcct  no  lamps  were  used,  and 
a  <lead  short  circuit  was  pnxluced,  which  made  a  tine  light- 
ning j-fTect,  but  blew  a  100-ampere  fuse.  A  piece  of  sheet 
zinc,  well  shaken,  produces  a  very  good  thunder. 

The  village  and  bridge  lamj)s  arc  14  c.  p.,  and  are  placed 
<'n  m«»dels  of  the  regular  arc  lamp  poles  made  by  the  com- 
pany. They  are  3-volt  lamps  and  run  nine  in  scries,  with 
three  .V^'-  P«  ^^volt  lamps  in  parallel  on  a  iio-volt  circuit. 
The\  take  three  amjK'res.  which  is  regulated  by  the  three  32- 
c.  f).  Iam|)s. 

The  houses  arc  lighted  by  a  i6-c.  p.  lamp,  placed  behind  a 
screen,  which  covers  the  lamj),  but  has  an  opening  in  the 
back  so  as  to  produce  a  different  light  in  the  houses. 

A  view  is  given  of  the  rheostats  controlling  tlie  various 
gr(»ups  of  lamps.  ICleven  rheostats,  made  of  German  silver 
wire,  bedded  in  asbestos,  are  placed  in  a  row,  and  each  con- 
trols a  group  of  lami)s.  A  board  is  shown,  firmly  secured 
to  uprights  behind  these  rheostats,  to  which  is  secured  a 
shaft,  which  runs  the  etitire  length.  This  shaft  is  driven  con- 
tinually lU  one  direction  by  the  motor  sIk.wu.  and  carries  a 
series  of  gn>oved  pulleys,  each  having  beside  it  a  smaller 
l<iose  pulley,  which  tunis  freely  on  the  shaft.  .\  continuous 
belt  passes  over  each  such  pair  of  |)ullcys  and  over  two  small 
ones  set  <»n  a  vertical  shaft  in  a  frame  just  in  front  and  over 
a  rheo.^tat,  as  shown,  thus  giving  these  two  pullers  motion 
in  op|M»site  tlircctions.  Ihe  handles  shown  connect  witli 
clutches,  by  means  of  which  the  vertical  screws  shown  in 
front  of  each  rhe«»stat  can  be  coniurted  with  either  of  tlu 
Iwn  pulh-ys.  and  tints  be  ma<le  to  revolve  in  either  direction. 
These  sirews  carry  travelers,  as  shown,  whi<"h,  as  the  screx*  s 
revolve  slowly,  move  contacts  over  the  bared  portion  of  the 
ihe»i.stats.  The  switches  on  the  !)oar«l  above  the  shaft  con- 
nect with  the  various  circuits. 

(To  Ik»  contlnuod.) 
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judge  I  oxe  at  tlie  ;\pnl  term  of  the  InUed  .Mates  (.  ircuit 
("ouil.  held  in  .\ew  York,  entered  nn  interloeiitorv  <lecree  on 
final  hearing  in  fav«»r  of  the  complainants  in  the  suit  of  the 
.Magnetic  Separator  Compan>  againsi  William  I).  HofVman. 
It  WHS  ileclared  that  the  defendant  infrinpe<l  patents,  the 
property  of  the  Maijnctic  Sep.trator  Company.  .in«I  granted 
to  Clintt  n  M.  Hall  .in«l  others,  by  making,  using  and  selling 
systems  or  plants  for  the  concentration  of  iron  ores,  as  e\- 
hibitrtl  antl  operated  at  the  Clover  Hill  mir.cs  and  Croton 
ntagnetic  mines.  Westchester  County.  New  York,  at  the 
mines  of  Wotherbee.  Sherman  \-  C'tv.  near  Tort  lUnrv. 
New  Y«M-k.  an«l  at  the  mines  of  the  C  Iwteaugay  (Ire and  Iron 
C  ompany.  C"lint«Mi  County.  \cw  ^'c^rk.  The  Court  de- 
creed the  payment  of  profits  derived  fmm  such  infringe 
tnent  by  the  dcie.nlant.  any  damage  sustained  therebv  and  the 
costs  i^f  the  suit,  and  .ilso  enjoined  the  defendant  from 
further  infringement. 


The  Practical  Importance  of  Resonance  in  the  Transmission  of 

Electrical  Power.— II. 


BY   F.   W.  DUNBAR. 

HE  fundamental  equations  required  hav- 
ing now  been  deduced,  we  may  discuss 
the  problem  of  the  construction  of  a  cir- 
cuit of  a  given  length  which  is  to  trans- 
mit power  at  a  certain  alternating  volt- 
age, so  that  for  a  given  weight  of  copper 
the  power  delivered  at  the  distant  end 
shall  be  a  maximum  and  the  percentage 
loss  upon  the  line  a  minimum. 
As  the  power  transmitted    is  equal  to 

cos  &,  where  /and  T'are  the  maxi- 

-2 

mum  values  of  the  current  and  voltage, 
respectively,  during  one  cycle,  and  H  is  the  angle  of  lag 
between  the  current  and  voltage,  we  must  not  only  con- 
sider the  current  itself,  but  its  displacement  from  the  phase 
of  the  E.  M.  F. 

I'irst,  however,  we  will  determine  the  values  which 
CandZmust  have  in  order  to  bring  into  resonance  a 
circuit  of  given  length,  /,  and  of  given  resistance  per  mile, 
/?,  which  is  to  transmit  an  alternating  current  of  A' cycles 
])er  second.  Then  we  will  consider  the  phase  of  the  current 
with  resi)ect  to  the  E.  M.  E.,  and  also  the  percentage  loss 
during  transmission. 

If  the  conditions,  that  the  current  at  the  distant  end  shall 
be  a  maximum  for  a  certain  value  of  Z  and  also  for  a  cer- 
tain value  of  C,  are  imposed   upon    equation  (11),  then  the 

values  of  C  and  Z  which  satisfy  the  conditions -r^r_  oand 

-3  _  =  o,  must  be  determined  in  terms    of   the    other   con- 

stants  of  the  e(juation — i.  e.,  the  length,  resistance  and  rate 
of  alternation. 

We  will  lirst  make  -^  .  —  o  and  solve  for  Z 

</Z 

/ -  JV^^Ty?\^  V—r-TT — —7 

I -i 1      f   cosh/>/ — cos  at 

\  C  CO  I 

/will  be  a  maximum  with  respect  to  Z  when 

V(iV'-f-Z'&i')'^  (cosh/>/—  cos  a/),  or   i/»  log  (^  -f  Z'  &/) 
4"  log  (cosh  /»  / —  cos  rt /)  is  a  maximum.     Hence 
\  dl  Z  Gl* 


I  p  w 


dl.~^~'  R*  -\-  Z'  oj* 


«  y/'H}  4-  z'  <w' 


sinh  pi 


law 


2  v/r  -f-  z*  <w> 


sin  a  I 


cosh  pt  —  cos  a  I 

a  / 


or 


Z  ft> 


al 


(^  +  Z'a')«         2 


,il 


sinh 


tan   n 


tan  /i 


—  sin  <t  / 


cosh cosd/ 

I  t.iii    ;/ 


CO 


,\lso  equating  ^-^  to  zero,  wc  have  that 


1^  Cl^ 

\    ,  ,,^h  p  I  —  ^ 


—  or  log  C  <M  —  log  (cosh  pi —  cos  a  I) 


pi  —  cos  tf 
will  be  a  maximum  when  /is  a  maximum. 

Hence  ^^- =  o  = -^ - 


/  r.)  V  (A"  -f  Z*  o^)^  — Z&»sinh/»/ 


-f  Z  oa\/(R'  4-  Z'<tf*)«  +  Z&>sintf/; 


(cosh  />  /  —  cos  a  /)  4  1/^-^ 
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al 
or  —  = 


cosh 


a  I 


tan  fx 


cos  a  I 


sinh 


al 


(13) 


tan  yw 


-|-  sin  a  I. 


tan  /< 

Combining  (12)  and  (13),  we  have 

L  GO  2  sin  a  I 


{R'  +  L^coyA 


=  I 


sinh 


a  I 


-|-  sin  a  I 


(M) 


tan  fx 

which  is  the  condition  which  will  yield  a  maximum  cur- 
rent at  the  distant  end  of  a  circuit  of  length  /,  resistance  R 
and  period  co  —  that  is,  it  is  the  condition  of  "resonance" 
of  the  circuit. 

This  equation  may  be  solved  as  follows  : 


X  X  X 

If  -  be  any  small  angle,  then  (cosh 0  =  — \ 

X  A'* 

as  the  angle  increases  (cosh 0  x>  """i- 

X  X  X 

Also  if  -  be  any  small  angle,  then  sin  -  =  -,  and  as  the 

X  X 

angle  increases  sinh  -  ^  -  and  increases  more  rapidly  than 
does  (cosh  '- i).    Therefore 

X 

cosh I 

y 


X        .         .V 

sinh  - 


<^  I,  and  equals  i  when  y  is  large.         (15) 


2  y 


y 


X 


cosh 


al 
Itan  pi 


sinh 


a  I 
tan   pi 


< 


al 


cosh I 

Hence        sinh  .v         ^  2 

y   y  

tan  pL 

If  the  numerator  of  the  left-hand  member  be  increased 
by  (i  —  cos  a  I)  and  the  denominator  increased  by  sin  a  I, 
both  members  become  identical  with  equation  (13).  But 
as  (i  —  cos  a  I)  is  always  less  than  sin  a  I  for  all  positive 
values  of  a  /less  than  45°,  it  is  evident  that 

al 


cosh 


tan  pi 


—  cos  a  I 


sinh 


al 


tan  ^ 


tan  pi 


-f-  sin  a  I 


al 


can  never  equal  —  if  sin  a  I  is  positive.     But  sin  a  I  cannot 

be  negative ;  otherwise  the  second  member  of  equation 
(14)  would  become  greater  than  unity,  which  is  impossi- 
ble, as  {R^  -\-  Z*  o?^)^  is  always  greater  than  L  00. 

Hence  the  only  values  which  sin  a  I  and  cos  a  I  can  have 
and  satisfy  equations  (12),  (13)  and  (14)  are  sin  a  I  -—  o  and 
cos  a  /  ^=  -j-  I. 

The  conditions  then  which  will  bring  a  circuit  of  any 
length  and  any  resistance  into  resonance  and  thus,  yield  a 
maximum  current  for  a  given  rate  of  alternation  are 

1.  a  I  shall  equ^l  2  ir  or  some  multiple  of  2  tt. 

a  I 

2.     shall  be  equal  to  .2  or  less. 

tan  ^ 

This  latter  condition  is  imposed  directly  by  equation  (13), 

which,  as  stated,  is  only   true  when  not  only  sin  a  I  ^—  o, 

a  I 
but  when  : is  so  small  that  the  quantity 


W^hen 


al 


al 


tail   fx 


=  .  I  this  quantity  is  equal  to.  999  and  when 


=  .  2  it  has  decreased  only  to  .988. 


tan   pi 


cosh 


I—- 

^tan   /4 


al 


I 


2  tan  pi 
is  practically  equal  to  unity. 


sinh  \— 

\tan   pi] 


tan   pi 

The  difference  becomes  rapidly  more  marked  above  this 

value  of :=  .2,  and  the  value  .2  has  been   chosen  as 

tan   pi 

the  maximum  value  which  will  yield  practically  perfect 
resonance,  although,  as  we  shall  see,  it  may  have  a  con- 
siderably greater  value  and  still  not  throw  the  line  com- 
pletety  out  of  resonance. 

By  the  second  condition  then  tan  pi  must  exceed  five 
times  the  value  of  a  /  or  mu^^t  exceed  10  tt,  20  ;r,  30  ;r  .  .  . 
71  ID  ^ ,  depending  upon  whether  the  circuit  has  i,  2 
complete  wave  lengths. 

\  Tr"- 


n 


and  But  tan  pi 


a 

P 


=  cot  cos-' 


GO 


{R'  4-  z»  GoyA  - 

(90° 


Z   GO 

-  tan-' 


GO 


or  fx 


{R^  -f  r-  c^yA 

I       r.     ,  L     oo\ 

|90°  +  tan  -  •  -^1 


=  tan 


R 


(16) 


This  may  be  written 


90°  -:-  tan  -  ' 


90' 


03  = 


Z     GO 


and  /I  is  a  large  angle,  as  its  tan  is  large.  But  we  know 
that  the  tangents  of  large  angles  vary  as  (90^  —  these 
angles),  hence 


2  L   GO        -.  R  tan  ix 

tan  pi  =  — ;; —  or  L  GO  — 


(17) 


R  2 

Therefore,  the  second  condition  may  be  written 
Z  GO  must  exceed  {^  tt,  \o  n  .  .  .  n  ^  n)  R  depending  on 
whether  there  be  i,  2  ...  n  wave  lengths  in  the  circuit. 

The  corresponding  values  of  C  go  may  be  found  directly 
rom  the  relation 


=  y  £^  V(7?*  +  L'  ooyA  -Y  L  GO 


=  -v/C  GO  WR"  -f  Z»  or  sin  //. 
But  as  tan  yu  always  exceeds  10  tt,  sin  pi  is  never  less  than 
.999,  or  is  practically  unity.  Again,  as  Z  ty  must  exceed 
5  TT  y?  the  value '*v''^2  _j_  jj  ^i  differs  from  Z  a?  by  less  than 

two-tenths  per  cent.,  and  we  may  write 
y/C  GO  — -^=  and  a 


VT" 


GO 


hence 


CgO: 


4  71-  yr 


(iS) 


/-  Z    a»' 
where  n  =  number  of  wave  lengths. 

The  three  equations  then  for  perfect    resonance    in    any 
circuit  are  a  /  =  2  n  n,  (A) 

L  Go^  ^  7t  R  n,  fB) 


C   GO 


4  n^ 


ir 


(t--) 


/■"  Z  00 

where  n  is  the  number  of  complete  wave  lengths  which  the 
circuit  is  divided  into. 

Equation  (A)  is  the  fundamental  equation  of  resonance. 

Equation  (B)  expresses  the  proportion  which  must  exist 
between  the  inductance,  or  weight  or  inertia  of  the  circuit 
to  the  resistance  or  friction  of  the  circuit  in  order  that  the 
resonance  may  be  possible. 

And  equation  (C)  is  simply  equation  (A)  expressed  with 
the  condition  of  (B)  included. 

If  now  we  were  right  in  our  supposition  that  by  giving 
C  and  Z  certain  definite  values  it  should  be  possible  to 
"tune"  any  circuit  to  any  period  of  alternation,  that  is  to 
make  it  resonant  to  that  rate,  then  equation  (C)  should  be 
identical  with  the  equation  expressing  the    law    of   the    vi- 
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bration  of  any  mechanical  body,  as  an  or^^an  pipe  or  piano 
strin;^. 

(Ci  miv  be  written  cy 


^  Z:^,  but  oj  —  2  TT  X,  where 


•Vii  I.X3  nu.-njjr  oi  uiicniation  per  second,  hence 


•=n/r 


L 
Bat  the  law  of  the  vibration    of  a   mechanical    body,  as 
a  piano  strinj;  or  our  wire  rope,  is 

•where  P  is  the  elasticity  and  M  is  the  inertia  of  the  vibrat- 
ing string. 

Similarly  —  i-  ui^   electrical  elasticity  of  the  electrical 

circuit  and  L  its  inertia,  and  the  two  equations  are  identi- 
cal in  all  respects. 

NV."  arj  thj.i  jailifiiJ  in  a^suminjthat  all  the  phenomena 
accompanying  the  vibrati«)n  of  a  mechanical  string  in  a 
medium,  as  the  air,  in  which  the  friclional  resistance  is 
«mall  compared  wiih  the  inertia  of  the  string,  can  be  re- 
produced ckcirically  upon  an  electrical  circuit  where  the 
inertia  or  inductance  of  the  circuit  is  made  large  in  com- 
parison with  the  friction  or  resir^tance.  or  as   ctiuation    (U) 

states,  when  /  ut  >  S  -t  R  «.  or  when  L  >   -  — r. 

The  process  then  of  designini;  a  line  to  be  resonant  lo  a 
certain   perioil    of  alternati«n)    is,   assume:  «  =  i,  then   L 

must  be  greater  than  - —  divided  by  the  number  of  alter- 

I 
nations  per  second.     .Vntl  C= . 

If  this  should  yield  a  value  of  C' smaller  than    it    is    pos- 

.016 
sible  or  practicable  to  obtain,  say  less  than  — —   farads  for 

a  No.  8  li.  \V.  G.  wire,  then  make  n  —  2.  in  which  case 
the  inductance  and  capacity  will  each  be  twice  as  great  as 
before.  If  ^l^ll  too  small  make  n  —^  3,  in  which  case  the 
inductance  and  capacity  will  each  be  three  times  as 
great  as  when  /<  =  1,   etc. 

It,  however,  the  value  of  C  becomes  so  large  that  it 
would  be  expensive  to  secure  it,  then  it  is  evident  that  L 
m.iy  be  increased  with  a«lvantaje   fur   as    long   as  it   is  at 

least  equal   to  '■  '\    it    may    have    any     value    such     that 
'  a  .V 

C  L  1^ .     Of  course  it    is   ol    advantage,  lo   maintain 

i\ '  r 

M  -=  I  oil  short  lines  as  the  values  of  /.  and  C  may  each 
then  be  small. 

The  metliods  by  which  L  and  C  may  be  cheaply  varied 
and  lite  liinil->  •>!'  these  variations   wid  be  discussevl  later. 

^To  be  conilnued.) 


I  ho  Ituckvyc  r.lcctri>.    Comp:kn>    AK^in  Successful 


Judge  Kicks,  of  the  United  States  Circuit  Court,  for  the 
Xorilirm  District  of  Ohio,  on  May  4  refused  to  grant  a 
preliminary  injunction  against  the  Huckeye  Electric  Com- 
pany, of  Cleveland.  Ohio,  for  infringement  of  the  i£dison  in- 
caiulcscent  lamp  patent.  Ihc  motion  was  made  by  counsel 
for  the  Cicncral  KIcctric  Company  on  the  grountls  that  it 
now  iwsscsscti  valuable  evidence  which  had  not  l>een  pre- 
scntevl  when  the  court  dissolved  the  injunction  previously  in 
force  against  the  defendant. 

The  now  facts  discloscil  by  ihc  aftidavits  arc  that  at  the 
time  the  owner  of  the  palcnl  and  the  assignee  thereof  made 


their  application  to  the  Talent  Oflicc,  in  October,  1883,  ask- 
ing for  a  limitation  of  the  life  of  the  patent,  and  at  the  time 
of  the  proceedings  taken  under  said  application,  a  contract 
was  in  lorce  by  which  the  owner  of  the  patent  had  given  the 
exclusive  right  to  manufacture  lamps  under  the  patent  10 
Edison,  the  patentee,  and  to  certain  persons  whom  the  con- 
tract stipulated  might  be  associated  with  him  in  that  under- 
taking. The  contract  was  made  on  the  bth  day  of  March, 
1861.  On  the  12th  day  of  January,  1884,  Edison  and  his  as- 
sociates named  in  the  contract  of  March,  1881,  assigned  and 
transferred  to  the  Edison  Lamp  Company,  a  corporation 
organized  under  the  laws  of  Xew  Jersey,  all  their  title  and  in- 
terest in  the  said  contract,  and  also  all  their  interest  in  a  sec- 
ond contract  between  the  Edison  Electric  Liglit  Company 
and  the  Edison  Lamp  Company,  made  October  11,  1883. 

This  right  to  exclusively  manufacture  lamps,  thus  vested 
in  EcHson  and  his  associates,  was  in  force  when  the  owner 
of  the  patent  and  Edison  joined  in  the  Patent  Office  applica- 
tion of  October,  1883.  Tiie  associates  of  Edison  in  that  ex- 
clusive right,  it  is  claimed,  were  not  advised  of  what  Edison 
and  the  owner  of  the  patent  did  with  reference  to  the  said 
proceedings  in  the  l*atent  Office,  were  not  bound  thereby, 
and  that,  so  far  as  their  rights  in  that  contract  are  con- 
cerned, they  are  not  now  estopped  from  claiming  a  prelimi- 
nary injunction  by  any  acts  of  the  owner  of  the  patent  or 
the  patentee. 

The  case  is  practically,  therefore,  the  application  of  the 
holders  of  this  equitable  interest  in  the  contract  oJ  March. 
1881,  for  a  i)relimiiiary  injunction  against  the  defendants. 
It  has  already  been  decided  that  the  assignee  of  the  patent 
and  the  patentee  are  not  entitled  to  such  relief.  Those  who 
now  ask  for  the  injunction  upon  the  new  facts  disclosed  mUst 
slujw  their  right  to  this  rcmed\  and  relief  by  the  same  rules 
and  upon  the  same  principles  governing  any  other  applicant 
for  such  an  order.  Judge  Jenkins  finally  concludes  that  the 
relations  of  those  associated  with  Edison  under  the  contract 
of  March,  1881,  were  so  close,  and  their  interests  so  bound 
up  in  the  success  of  the  patent,  that,  accepting  their  denial 
of  not  having  authorized  the  act  limiting  the  life  of  the 
patent,  yet  such  denial  is  not  inconsistent  with  the  contention 
of  the  plaintiff  that  they  nmst  soon  after  the  act  have  ob- 
tained knowledge  of  it.  Between  October,  1883,  ^"<J  March. 
i8<»3,  the  indorsement  in  question  ai)peared  on  every  cop> 
of  the  patent,  and  with  their  natural  interest  in  that  paten: 
the  cinirt  concludes  they  must  have  had  knowledge  of  it 

While  Edison  estopped  himself  from  claiming  an  injunc- 
tion by  his  acts  and  conduct  between  October,  1883,  and 
•March,  i8()3,  as  found  in  the  decision  hereinbefore  referred 
to,  it  does  not  follow  that  his  associates  were  likewise  es- 
topped, r.ut  in  this  hearing  it  ought  alfirmatively  lo  appear 
thai  those  parlies  who  claim  a  prior  equity  lo  the  defendant 
were  ignorant  of,  and  did  not  paiticipale  in,  or  authorize,  the 
several  acts  an<l  the  line  of  conduct  which  it  has  been  held 
estopped  the  other  jdaintiiTs  from  claiming  relief  against 
these  defendants.  This  should  appear  so  satisfacton.-  as  to 
justify  the  court  in  granting  this  unusual  relief.  The  burden 
of  pr<.K)f  is  v\i^\  on  the  defendant  but  on  the  plaintiffs,  and  the 
court  c<mcludes  that  the  latter  have  not  established  their 
claim  to  a  prior  and  superior  equity  not  affected  by  the 
estoppal  heretofore  found. 

In  regard  to  the  suggestion  made  by  counsel  for  the  Gen- 
eral Electric  Company  that  an  injunction  be  allowed,  and  its 
operation  then  suspended,  thus  allowing  the  complainants  to 
appeal  the  case,  the  court  stated  that  while  fully  appreciating 
the  disa<lvantagc  under  which  the  complainants  stand  in  be- 
ing unable  otherwise  to  appeal,  yet  the  court  has  no  right 
to  thus  impose  on  the  defendants  the  burden  and  expense  of 
prosecuting  an  ajipeal  from  an  order  allowing  an  injunction 
to  which  the  plaintiff  is  not  entitled.  Thr  motion  for  a  pre- 
liminarv  iniunciion  is  therefore  refused. 
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ELECTRO-PHYSICS. 

Discharge  Through  Gases. — A  Royal  Institute  paper  by 
Prof.  J.  J.  Thomson  is  abstracted  briefly  in  the  Lond.  "  Elcc. 
Rev.,"  April  20.  He  observed  the  discharges  by  means  of  a 
rapidly  rotating  mirror  in  a  discharge  tube  of  50  feet  in 
length,  in  which  the  velocity  at  the  positive  electrode  was 
said  to  be  more  than  100,000  miles  per  second,  its  progress 
being  checked  near  the  negative  electrode,  where  there  ap- 
peared to  be  a  reluctance  to  enter  the  electrode;  in  one  ex- 
periment the  bulb  contained  two  electrodes  projecting  some 
distance  into  the  tube  with  the  ends  close  together,  show- 
ing that  the  spark  did  not  pass 'from  end  to  end,  but  started 
from  the  end  and  followed  the  gas  in  preference  to  the  elec- 
trode, to  the  sealed-in  end,  an  example  of  which  is  given; 
he  deduced  the  conclusion  "  that  the  conductivity  of  gases 
at  a  certain  degree  of  rarefaction  was  greater  than  that  of 
any  metal  and  almost  infinitely  greater  molecule  for  mole- 
cule." At  a  liigher  degree  of  rarefaction,  however,  con- 
ductivity is  diminished  and  in  a  perfect  vacuum  it  is  probable 
that  the  discharge  would  not  pass  at  all;  in  another  experi- 
ment he  showed  that  electrical  currents  crossed  a  high 
vacuum  quite  freely,  although  they  produce  no  glow  to  indi- 
cate the  fact. 

Electric  Discharges. — In  a  French  Academy  paper  by 
Mr.  Piltchikoff,  abstracted  in  the  Lond.  "  Elec,"  April  13, 
and  more  fully  in  "  L'Ind.  Elec,"  April  10,  he  shows  a  new 
method  for  studying  the  electric  discharge,  in  which  one 
pole  of  an  influence  machine  is  attached  to  a  metallic  point, 
which  is  held  over  a  layer  of  castor  oil  in  a  copper  dish  con- 
nected with  the  other  pole,  in  which  case  the  surface  of  the 
oil  will  be  deformed  differently  under  different  circum- 
stances. 

D  electric  Hysteresis. — According  to  ."L'Elec.,'*  April  7, 
Mr.  Kleiner  has  recently  published  the  comparative  re- 
searches concerning  the  heating  of  various  dielectrics  used  in 
condensers;  representing  the  energy  dissipated  in  ebonite 
(hard  rubber)  by  i,  that  for  parafBne  was  o,  mica  0.28,  glass 
0.74,  rubber  1.4 1,  colophane  o,  wax  0.6,  gutta-percha  0.76: 
no  values  for  the  electrostatic  forces  nor  tlie  frequency  are 
given. 

Peltier  Effect. — According  to  an  abstract  in  ''L'Elec," 
April  14,  Mr.  Houllevigue,  in  an  Academy  paper,  gives  a 
formula  to  find  at  a  given  temperature  the  difference  of  po- 
tential between  the  metal  and  the  same  metal  in  a  given 
magnetic  field. 

Radiophone. —  "T.a  Lum.  Elec,"  March  31,  abstracts  an 
article  by  Mr.  Semmola  from  the  Italian,  in  which  he  de- 
scribes some  experiments  with  radiophones;  the  experi- 
ments of  others  were  with  gases  and  vapors,  which  were 
submitted  to  a  tliernuc-radiation,  transforming  it  into  sound; 
in  the  present  paper  he  shows  that  a  solid  can  act  in  the  same 


experiment  with  a  Running  microphone,  he  shows  that  it 
is  without  doubt  the  simplest  and  most  direct  method. 

Hydraulic  Analogies. —  \\\  "La  Lum.  Elec,"  March  17, 
Mr.  Claude  concludes  at  some  length  his  paper  on  the  sub- 
ject mentioned  in  these  columns  before.  A  simple  alter- 
nating current  is  represented  by  a  vessel  containing  water 
connected  with  a  flexible  tube,  the  vessel  being  alternately 
raised  and  lowered;  resistance  and  self-induction  are  shown 
by  using  a  small  and  a  large  tube  respectively ;  the  effect  01 
a  capacity  is  shown  by  inserting  a  reservoir  between  the  two 
vessels,  containing  an  elastic  diaphragm  in  its  centre,  which 
will  yield  to  pressure  but  will  transmit  no  liquid;  a  self- 
induction  and  capacity  in  parallel  are  shown  by  a  combina- 
tion of  the  two  latter;  resonance  is  shown  in  an  apparatus 
like  that  for  capacity,  there  being  a  stopcock  in  the  thick 
tube,  which  is  suddenly  opened,  thus  producing  an  oscilla- 
tory current. 

Conductivity  of  Discontinuous  Conductors. — In  "T.a  Lum. 
Elec,"  March  17,  Mr.  Branly  discusses  the  recent  article  m 
the  "  Phil.  Mag.,"  giving  a  resume  of  some  prior  similar 
researches  made  by  himself. 

Pressure  in  the  Interior  of  Mi^n''ts  and  D'electrics.  —  "La 
Lum.  Elec,"  ApriL7  and  14,  contains  a  mathematical  article 
by  Mr.  Lienard. 

Propagation  of  Electricity.  — -\x\  article  by  Mr.  Poincare  is 
given  in  "  La  Lum.  Elec,"  April  7. 

Rapidity  of  Photo-Ele<  trie  Phenomena. — The  paper  of 
Mr.  Majorana  is  given  in  "  La  Lum.  Elec,"  April  7. 

Synchronization  and  Resonance. — A  theorem  connecting 
the  theory  of  synchronism  with  that  of  resonance  by  Mr. 
Cornu,  is  given  in  "  La  Lum.  Elec,"  March  31. 

Work  of  Electromagnetic  Forces. — A  conection  of  an 
error  in  the  paper  of  Mr.  Pellat  is  given  in  "  L'Ind.  Elec," 
April  10. 

MAGNETISM. 

Variation  of  Hysteresis  iciih  Tern perature.  —  In  a  long 
article  by  Dr.  Kunz  in  the  "Elek.  Zeit.,"  April  5,  he  describes 
in  detail  a  long  series  of  tests  to  determine  the  nature  of  the 
relation  between  the  hysteresis  loss  and  the  temperature, 
having  in  a  previous  article  two  years  ago  shown  that  hys- 
teresis varied  with  the  temperature.  \\'ires  of  diifercni  quali- 
ties were  used  and  were  magnetized  in  the  form  of  a  straight 
open  circuit  magnet,  the  iron  being  heated  by  means  of  an 
insulated  coil  of  platinum  \\ire,  through  which  a  current  was 
passed,  the  temperatures  being  measured  by  a  thermopile, 
which  had  previously  been  carefully  calibrated  by  compari- 
son with  a  thermometer;  a  complete  diagram  of  the  con- 
nections for  the  test  is  given,  as  also  one  set  of  hysteresis 
curves  for  different  temperatures  and  several  series  of  data 
(as  the  weight  or  volume  of  the  iron  does  not  appear  to  be 
given,  the  results  ?.re  only  of  value  relatively).  For  an- 
nealed charcoal  iron  wire  some  of  the  results  were  as  fol- 


way,  a  fact  which  he  claims  is  not  generally  known;  in  his      lows:  At  20  degrees  C.  the  loss  was  2,350  ergs  per  cycle,  at 
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290  degrees  it  was  i,Cou,  and  at  836  degrees,  316  ergs;  for 
Swedish  iron  tlie  results  for  20,  270  and  812  degrees  were 
2,690,  2,08c  and  712  ergs;  at  about  744  degrees  the  results 
were  irregular,  l*'or  soft  wrought  iron  he  found  the  law 
was  as  follows  ;  L  =a  —  b  /,  in  which  L  is  the  loss  in  ergs 
per  cycle,  /the  temperature  in  centigrade  degrees,  and  u  and  b 
constants  for  the  material,  which,  however,  dqjehd  on  the 
niaxiinuni  induction,  which  in  this  case  was  3,590;  for  steel 
this  law  did  n<u  apply,  as  the  rate  of  variation  changed.  He 
found,  furthermore,  that  U)r  greater  inductions  than  the  one 
given  above,  the  straight  line  law  in  the  case  of  soft  iron 
expresses  the  relation  with  sufficient  accuracy.  For  steel,  it 
was  found  that  there  was  a  bend  in  the  cur\'c  at  about  300 
degrees  C,  from  where,  up  to  Coo  degrees,  it  approached 
that  f<jr  soft  iron.  A  series  of  experiments  was  made,  in 
which  these  tests  were  rejieated  with  the  same  iron,  and  it 
was  found  that  for  soft  wrought  iron  there  was  a  continual 
regular  decrease  in  the  h}steresis  loss  in  each  cycle  (corre- 
sponding to  the  .same  temperature)  up  to  the  fourth,  after 
which  no  further  change  couhl  be  noticed;  for  "i)atenttiegel- 
gussstahldraht  "  (meaning  a  i)atented  crucible  steel  wire)  it 
was  found  that  the  hysteresis  loss  diminishctl  in  each  of  the 
c<irresponding  cycles  up  to  about  the  fifth,  after  which  no 
further  change  could  be  noticed;  the  relation  t)f  the  loss  in  the 
fifth  cycle,  as  compared  with  that  in  the  first,  was  as  1  to  8.3; 
the  curve  for  the  hy.>teresis  as  a  function  of  the  temperature 
had  the  broken  characteristics  of  steel  curves  for  the  tirst 
cycle,  but  for  the  second  and  subse<juent  cycles  it  approached 
the  curve  for  .^ift  injii;  this  shows  that  after  several  cycles 
the  steel  takes  the  properties  of  soft  iron,  as  far  as  tempera- 
ture and  liy.stere.sis  are  c<»ncemed  (it  appears  that  the  single 
cycle  was  taken  at  each  value  of  the  increasing  temperatures, 
the  series  being  repeate<l  after  the  iron  had  gotten  cold  again, 
as  distinguished  from  a  repetiti<»n  of  the  same  cycle  at  each 
temperature;.  In  ancjther  experiment  with  soft  iron  the 
first  cycle  was  taken  at  the  normal  temperature,  the  second 
at  the  highest  temperature,  750  degrees,  and  the  third  at 
normal  temperature  again;  the  area  of  the  hysteresis  curve 
in  the  sec<  ikI  test  was  only  nne-<iuarter  that  at  n«)rmal  tem- 
perature, wiiile  that  in  the  third  test  was  two-thirds  of  that  of 
the  fir.st.  .^ome  figures  are  also  given  for  nickel,  the  curve  for 
which  is  a  broken  line.  In  conclusion,  he  states  that  bv 
means  of  re|>eatcd  cycles,  while  the  iron  is  hot,  the  hysteresis 
loss  for  the  iron  when  coM  juay  be  greatly  reduced;  he  also 
believes  that  the  .same  can  be  accctmplished  with  a  single 
cycle  at  a  very  high  temperature, 

Afagttftism  o/lhc  Planels.  —  "\A\  Lum.  Klec,"  March  31, 
contains  a  note  .showing  that  .Mr.  Leyst,  of  a  Russian  ob- 
servatory, claims  to  prove  scientifically  that  the  other  planet-i 
possess  magnetism  like  the  earth, 

Miignrtic  Sdrctiitig.  Mr.  Koeppl.  in  the  "Klek.  Zeit,." 
Ajiril  I  J.  stiggcsts  that  in  recently  published  articles  it  does 
not  appear  t<i  have  been  notice<l  that  hard  iron  will  make  a 
nuu  h  better  magnetic  screen  than  soft  iron  for  screening  deli- 
'■ate  niai;n«tic  instruments  from  magnetism,  citing  as  an  illus- 
tration that  magnetic  Ihix  camiot  be  m...1i  t..  penetrate  to 
the  interior  of  a  large  steel  magnet, 

t'NITS.  MKASt^UKMKNTa  AN'P  INSTRT'MKNTS. 
Tratisp.jrenf  Com/uc/int:  Srrerns  /or  ^feasuring  lustru- 
mrntt.  In  rm  Institution  paper  by  Prof.  ,\vrton  and  Mr, 
Mather,  reprinted  in  the  Loud.  "laec.  Kng.."  -\pril  13.  they 
<lesvTibe  a  varnish  for  c<»ating  the  glass  of  electrostatic  histni- 
Munts.  which  varnisit  con»lucts  sufficiently  well  to  screen  the 
nee«lle  from  electrificati(»n  fronj  the  o\itside.  such  as  that 
due  to  rubbing  off  the  glass,  .\fter  describing  a  number  of 
(lifTertMit  misucccssftd  attempts,  they  give  the  following 
receipts,  which  arc  daimetl  to  give  ticrfcctly  .«iatisfactor>-  re- 
sttlts:  it  is  somewhat  difficult  to  apply  the  coating  so  that 
it  is  neither  iloudy  nor  a  comparatively  poor  electn>static 
scrr.n      Vo    t     "T^w.. .1v.<  one-fourth  ounce  of  transparent 


gelatine  in  one  ounce  of  glacial  acetic  acid  by  heating  them 
together  in  a  water  bath  at  100  deprees  C.  lo  this  solution 
add  half  the  volume  of  dilute  sulphuric  acid,  which  has  been 
l^repared  by  mixing  one  part  ol  strong  acid  with  eight  oi 
distilled  water  by  volume,  and  apply  the  mixture  while  still 
wanii  to  tlie  glass  shade,  which  should  be  previously  pol- 
ished and  be  wann.  When  this  film  has  become  very  nearly 
hard,  apply  over  it  a  coating  oi  Griffiths  anti-sulphuric 
enamel."  Alethod  Xo.  2.  "Thin  the  gelatine  solution,  pre- 
pared in  the  manner  previously  descnbed,  by  tlie  addition 
of  acetic  acid  (say  two  volumes  of  acid  to  one  of  solution), 
and  after  polishing  the  glass,  float  this  thin  solution  over  tlie 
glass  cold.  Drive  off  the  excess  af  acetic  acid  by  warming, 
allow  the  glass  to  cool,  and  repeat  the  floating  process,  say, 
twice.  Thin  the  anti-sulphuric  enamel  by  the  addition  of 
ether,  and  float  it  over  the  gelatine  layer  applied  as  just  de- 
scribed. Expel  the  ether  by  heating,  and  apply  a  second 
layer  of  this  thinned  anti-sulphuric  enamel." 

The  Lond.  "  lilec,"  April  2C,  criticises  this  paper  editori- 
all\  and  intimates  that  the  efl'ect  of  the  electrostatic  charge  of 
instruments  in  stations  has  been  exaggerated,  being  by  no 
means  a  serious  matter.  The  same  issue  contains  a  com- 
munication by  Prof.  Ayrton,  in  which  he  gives  the  results 
of  experience  with  the  electrostatic  effect  on  the  needle  of 
station  instruments,  showing  what  a  great  error  can  be  pro- 
duced by  slightly  rubbing  the  glass;  he  also  calls  attention 
to  the  fact  that  the  error  is  an  unknown  quantity,  therefore 
n:aking  the  readings  uncertain;  he  also  shows  that  the  idea 
that  a  layer  of  oil  prevents  the  glass  from  being  electrified 
when  rubbed  is  a  conunon  mistake  (i)resumably  he  refers 
to  a  certain  class  of  instruments  not  described,  as  the  effect 
is  undoubtedly  different  with  different  instruments). 

Universal. Shunl  Box. — In  an  addition  to  the  discussion 
of  the  recent  i)aper  on  this  subject  publislied  in  the  Lond. 
"  Elec,"  April  20,  Prof.  Ayrton  gives  some  numerical  ex- 
amples to  compare  his  method  with  the  ordinary  one,  show- 
ing the  advantages  of  the  former,  especigjly  in  connecfion 
with  the  discharge  of  condensers,  in  which  case  the  controll- 
ing magnet  in  the  ordinary  galvanometer  requires  different 
C(»rrection  to  be  made  every  time  it  is  moved;  the  paper  is 
discussed  editorially,  and  while  some  of  the  claims  are 
admitted  as  beyond  dispute,  the  claim  that  the  resistance  of 
the  circuit  is  less  altered  cannot  be  maintained,  as  the 
change  is  sometimes  greater  and  sometimes  less;  the  in- 
crease of  resistance  by  using  the  shunt  may  be  many  times 
that  of  the  galvanometer, 

Asla/ic  Siilion  I'ollmeler. — The  paper  of  Prof,  .\yrton  and 
.Mr.  .Mather,  abstractetl  in  the  Digest  last  week,  is  published, 
together  with  the  illustrations,  in  the  Lond.  "Klec,  Kcv.," 
Ai)ril  20.  (We  call  attention  to  the  fact  that  the  "  full-sizeil  " 
cut  showing  the  scale  has  been  reduced  by  abt»ut  t)ne  inch, 
although  no  mention  is  made  of  it  in  that  reprint,  where  it 
is  spoken  of  as  full-sized,) 

Afodificii  Lipftmanu  Klectrometcr.  —  The  Limb  nioditica- 
tion  is  illustrate<l  in  "  Li  Lum.  Klec."  ,\pril  7.  the  object 
being  to  adjvist  the  level  of  the  mercury  to  any  desire<l  point, 
which  is  accomplished  by  connecting  a  vessel  of  mercury 
with  the  tube  by  means  of  a  flexible  connection  and  raising 
or  lowering  this  vessel. 

y/ro/owr/rr.— Captain  Abney  s  second  lecture  is  ab- 
stracted in  the  Lond.  "Elec.  Rev.."  April  13.  but  gives  little 
or  n«»thing  that  is  new;  in  his  opinion  the  Rumford  method, 
popularly  called  a  comparison  of  shadows,  is  as  accurate,  if 
not  m«»rc  so,  than  the  Runsen  method,  in  wliich  the  grease 
spot  is  usc<l:  regarding  the  latter,  he  says  that  it  is  ver>-  im- 
portant that  the  disc  should  be  clean  and  perfectly  free  from 
scratchings:  the  Harcourt  modification  of  the  Rumford 
metluxl  is  described,  though  not  very  cleariy;  he  claims  that 
errors  can  arise  when  using  an  illuminated  opening  in  front 
of  a  light  as  a  standard,  as  in  the  Methven  screen;  it  is  often 
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stated  that  the  e^^e  could  appreciate  one-sixtieth  part  of 
Hght,  but  this  figure,  he  says,  is  not  a  constant,  depending 
on  the  illumination;  with  the  best  light,  for  instance,  one 
two-hundredth  could  be  distinguished;  he  thinks  that  the 
oscillation  principle  is  a  good  one  in  photometry,  as  the  eye 
does  not  become  so  fatigued.  It  is  quite  illusory  to  speak 
of  a  fixed  degree  of  accuracy  of  a  photometer,  tor  with  a 
feeble  light  a  difference  of  2  per  cent,  is  not  appreciable,  but 
with  strong  lights  1-2  per  cent,  or  less  can  be  detected. 

In  his  third  lecture,  abstracted  in  the  Lond.  "  Elec.  Rev.,'" 
April  20,  he  stated  that  the  law  of  inverse  squares,  although 
true  in  reality,  was  not  true  to  the  eye,  because  the  eye  had 
a  limit;  with  red,  green  and  blue  lights  thrown  on  screens 
it  was  found  on  cutting  down  the  luminosity  of  each  equally 
that  red  disappeared  considerably  before  the  green,  the  law 
of  inverse  squares  was  therefore  not  true  when  dealing  with 
faint  lights.  A  one-candle  ether-Argand  is  described;  air  is 
passed  over  ether,  forming  a  combustible  gas,  which  is  burned 
in  a  very  small  Argand  burner,  the  top  of  the  flame  being 
cut  off  by  a  screen,  the  portion  of  the  flame  below  the 
screen  yielding  a  constant  light,  even  though  the  height  of 
the  flame  may  be  varied  considerably;  in  a  lo-candle  pen- 
tane-Argand  standard  the  height  of  the  flame  was  varied  as 
much  as  2  inches  without  affecting  the  intensity  of  the  light 
below  the  screen. 

Photometer. — The  modified  Foucault  photometer  is  de- 
scribed and  illustrated  in  "La  Lum  Elec,"  April  7;  it  is  a 
photometer  for  contrasting  two  surfaces  without  the  employ- 
ment of  prisms  like  those  in  the  Lummel  &  Brodhun. 
',  Carcel. — According  to  "La  Lum.  Elec. ,  "  April  7,  de- 
terminations of  the  equivalent  of  the  carcel  by  different 
authors  are  as  follows:  Schilling,  9.6  English  candles  or 
9.826  German  candles;  Le  Blanc,  9.30  English  candles; 
Monnier,  8.3  English  candles  or  7.5  normal  German  candles; 
Violle,  8.91  English,  7.89  German  candles,  9.62  bougies  deci- 
males,  9.08  Heffner  standard  or  0.48  Violle  units. 

Measuring  the  Magnetic  Qualities  0/  Iron. — In  a  paper 
reprinted  in  the  "  Elek.  Zeit.,"  April  12,  Dr.  Koepsel  de- 
scribes in  detail,  with  the  aid  of  a  large  number  of  curves, 
an  instrument  made  by  Siemens  «!^  Halske  and  devised  by 
himself  for  making  such  determinations  in  absolute  meas- 
urements by  direct  reading.  The  instrument  is  identical 
with  that  shown  by  Mr.  Robinson  in  The  Electrical  World 
Feb.  24,  page  236,  but  Dr.  Koepsel  claims  to  have  invented 
it  long  ago. 

Mdasuring  the  Difference  0/ Phase. — -In  "La  Lum.  Elec," 
March  17,  Mr.  Hess  describes  the  principle  of  various  forms 
of  apparatus,  including  the  theory  of  one  of  his  own,  for 
measuring  the  difference  of  phase  between  two  currents; 
most  of  the  forms  have  been  described  before. 

Measurement  of  the  Resistance  0/  Eartli  Contacts. — Th^ 
"  Zeit.  fuer  Elek.,"  April  i,  contains  an  article  by  Dr.  Hiecke, 
in  which  he  discusses  mathematically  the  measurement  of 
such  resistance  by  means  of  potentials. 

Cadmium  Standard  Cell. — The  K.  M.  Fs.  of  the  Muirhead 
&  Deerlove  cells  for  percentages  of  cadmium  are  given  in 
"La  Lum.  Elec,"'  April  7;  an  amalgam  of  one  of  cadmium 
with  seven  of  mercury,  giving  an  E.  M.  F.  of  1.0192,  is  pre- 
ferred. 

Clark  Standard  Cell. — A  paper  by  Mr.  Kahle  is'abstracted 
in  the  Lond.  "Elec.  Rev.,"  April  20;  he  criticises  severely 
the  Board  of  Trade  standard  and  urges  its  replacement  by 
the  H  form  of  cell. 

Symbols. — The  "Rev.  de.  I'Electricite, "  March  31,  re- 
prints from  a  French  physical  journal  a  set  of  abbreviations 
for  all  the  units  of  measurement  of  the  metric  and  electric 
systems,  by  Mr.  Guillaume,  consisting  chiefly  in  the  use  of 
the  initial  letter  of  the  unit  preceded  by  the  letters  M,  k,  m 
and  //  for  the  prefixes  mega,  kilo,  milli  and  micro  respect- 
ively. 


Electrostatic  and  Electromagnetic  Dimensions .  —  "La  Liim 
Elec,"  March  vy,  reprints  from  "Nature"  a  reply  of  Mr. 
Ruecker  to   an  article   by    Mr.   Mercadier  on   the   relative 

values  of  the  two  systems. 

Mirror  Galvanometer. — In  the  "Klek.  Zeit.,"  April  la,  a 
description  is  given  of  a  new  galvanometer  of  Siemens  & 
Halske  with  liquid  damping. 

Meter. — The  Dejardin  meter  is  illustrated  and  very 
briefly  described  in  "  L'Ind.  Elec,"  April  7;  it  appears  to 
be  quite  complicated. 

jMeter.—'Vhe  latest  form  of  the  Meylan-Rechniewski 
meter,  mentioned  in  the  Digest,  Nov.  11,  1893,  under  the 
heading  of  the  Eclair  meter,  is  described  and  illustrated  in 
■■  L'Ind.  Elec,"  April  10. 

Influence  Machine. — The  improved  machine  of  Mr.  Bo- 
netti,  mentioned  quite  frequently  in  the  foreign  journals 
lately,  is  described  in  "  LTnd.  Elec,"  April  10. 

Radient  Heat. — An  article  by  Mr.  Kurlbaum  on  a  method 
for  the  quantitive  determination,  is  abstracted  in  "  La  Lum. 
Elec,"  ]March  17. 

Demonstration  Apparatus. — The  lecture  apparatus  of  Mr. 
Grimsehl  to  demonstrate  the  laws  of  electromagnetic  induc- 
tion, is  fully  illustrated  in  "'  L'Elec,"  April  7. 

Discharge  Key. — An  improved  form  of  the  Sabine  key  is 
briefly  described  in  "LTnd.  Elec,"  April   10. 

DYNAMOS    AND    MOTORS. 

Designing  Dynamo  Magnets. — In    an    interesting   article 
by  Mr.  Marcher  in  the  "Elek.  Zeit.,"  April  5,  he  discusses 
in  a  practical  manner  several  disputed  questions;  one  is  the 
statement  that  the  outside  or  longer  windings  have  the  same 
action  as  the  shorter  inner  ones;  this  statement,  so  often 
made,  is  true  only  for  a  magnetic  circuit  of  given  dimensions ; 
if  in  a  new  construction  of  the  magnetic  circuit  the  lengths 
of  the  windings  are  shortened  there  will  be  more  lines  of 
force  for  the  same  amount  of  copper;  he  describes  an  ex- 
periment in  which  two  magnet  frames  were  wound  so  as  to 
fill  the  whole  coil  space,  in  one  case  with  a  2-millimetre  wire 
and  in  the  other  with  a  0.8-millimetre  wire,  the  number  of 
windings  and  the  current  being  the  same  in  both,  and  conse- 
(juently  the  magnetic  circuit  was  larger  in  the  first  case;  the 
number  of  lines  in  the  two  cases  were  as  I  to  1.44;  the  out- 
side diameters  of  the  coils  were  41  and  30  millimetres,  show- 
ing that  the  lines  of  force  increased  in  a  greater  proportion 
than  the  lengths  of  the  windings  decreased,  which  is  ex- 
plained by  the  fact  that  the  leakage  is  greater;  the  consump- 
tion of  energy  was,  of  course,  much  greater  for  the  smaller 
wire,  being  in  the  proportion  of  i  to  4.45:  that  the  larger 
number  of  lines  were  not  due  to  a  greater  amount  of  energ\' 
was  shown  by  winding  the  fine  wire  on  the  large  coil  magnet 
with  layers  of  insulating  material,  so  as  to  make  the  size  of 
the  coil  and  the  length  of  wire  the  same,  in  which  case  the 
same  number  of  lines  were  gen^ated.     The  second  point  had 
reference  to  short  and  long  cores  with  the  same  volume  of 
winding;  the  mean  length  of  the  magnetic  circuit  was  about 
the  same  in  both,  but  the  mean  length  of  the  windings  was 
about  ns  I  to  1.36,  therefore  requiring  more  copper  in  that 
proportion ;   the   result   of  this   test  showed   that   the   core 
should  be  as  close  as  possible  to  the  return  magnetic  path 
(including  the  armature)  as  is  possible  without  increasing 
the   leakage  too  much  and   that  the   space   betvveeii  them 
should  be  fullv  filled  with  the  windings;  from  this  the  lensth 
of  the  core  will  be  given.     The  third  point  had  reference  to 
hollow  magnets;  he  shows  by  means  of  a  verv  rational  set 
of  experiments,  that  the  statements  which  have  been  made 
to  the  effect  that  hollow  magnets  are  better  than  solid  ones 
are  entirely  wrong  and  misleading"  ^.vhen  applied  to  dvnamo 
construction;  these  tests  are  fully  described  and  illustrated 
and  would  seem  to  settle  this  question  beyond  dispute  in 
favor  of  solid  magnet  cores,  the  conclusion  being  that  the 
smallest  amount  of  wire  will  be  required  when  solid,  round. 
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massive  cores  are  used.  A  rather  ttdd  shaped  ironclad 
dynamo,  constructed  according  to  the  above  principles,  is 
shown  in  the  article. 

Alternating  Current  Motor. — The  results  of  the  test  of  the 
Joel  nu^tor  (described  in  the  iJigest  July  i,  1893)  are 
given  in  the  Lond.  "  iilec.  Kng.,"  April  20;  it  yielded  soi.ic- 
»vhat  less  than  1-2  per  cent,  with  an  efticiency  of  alxi'it  35 
to  40  per  cent.;  the  starting  torque  with  the  armature  at  rest 
as  compan-d  with  that  when  running  was  about  as  4  to  2.\ 

Substitute  /or  Jirushes. — The  Roberts  collector  is  de- 
scribed and  illustrated  in  '  l^a  Lum.  Elec,"  March  31 ;  in 
place  of  commutator  brushes,  two  flexible  metallic  Inlts  (k 
cords,  gui<lcd  by  pulleys  so  as  to  touch  the  connnutator 
onI\  in  .1  f<  \v  sections,  are  used  to  replace  the  brushes. 

AltC    AND    INOANDKSrKNT    LIGHTS. 

Zaw/> /'//c;wew/5.-- According  to  "La  Lum.  Elec,"  Ai)ril 
7,  the  oxides  of  the  rare  earths  utilized  in  the  Auer  incan- 
descent gas  burner,  may  be  inc<»r]>orated  in  the  filaments  by 
immersion  f<»r  4S  hours  in  a  warm  .solution  of  20  parts  of 
nitrate  of  magnesium.  10  zircon.  10  oxide  of  lanthenum  and 
50  (»f  water;  if  treated  before  carbonization  they  should 
be  treated  again  aftenvard;  the  object  is  to  increa-i^e  the  light 
and  the  life. 

Gas  vs.  Electric  Lights. — According  to  the  "Zeit.  fucr 
Elek.,"  April  i.  the  relative  costs  are  as  follows:  In  i'.erlin 
1.25  to  I.  Hanover  1.46  to  i  and  Cologne  1.88  to  i  (pre- 
sumably iiuanrlescent  lights  are  referre<l  to). 

Small  Current  Arc  Lam f). —  The  Muchct  lamp  for  2  to  4 
aiuj)eres.  is  descril)e<l  and  illustrated  in  "  L'lnd.  IClec."  April 
10:  it  is  ver)  highly  spoken  of. 

Cance  /.am/}.  -  Thii  new  type  of  this  lamp,  which  is 
largely  used  in  l"nuice,  is  described  and  illustrated  in 
"  L'Mlec."  .April  14. 

Alternattng  Current  Arc  Lamps  in  Parallel.  In  Mr.  (  ;ir- 
ter's  .serial  in  the  I^md.  "  IClec.  Rev."  on  arc  lighting,  he 
discusses  this  subject. 

\Vork<sho/>  /./^/////i^r    -According  to  a  description    in    the 
I^»nd.  ■■  l"lec.  Rev.."  .\pril  20,  a  large  machine  shop  in  I'.ol- 
ton  is  lighted  successfully  with  the  inverted  arc  lamp,  the 
light  being  rellected  by  a  white  enamelled  retlector. 
KIJCCTUIC  RAILWAYS. 

I'n.hrgmund  Sectional  Railuay  System. —  1  he    Kast    sys- 
tem is  described  in  the  "  l!lek.  Anz."  .\\)x'\\  8;  it  is  claimed 
to  be  no  more  expensive  than  the  usual  ovcrhea<l  arrange 
Jiient  an<l  is  spoken  of  vcr>  highly  by  a  well  known  ( ierman 
expert;  there  is  n(»  c«)nduit.  the  curretU  being  taken  from  in- 
sulate<l  sections  on  the  surface  which  are  conmvted  to  the 
line  when  the  car  passes  over  them,  by  means  of  a  magnet  on 
the  car  and  a  switch  operated  by  the  same.  inclose«l  in  nndrr 
grontid  b»>xes. 

Vndrrgroutul  Line  in  Berlin. — According    to    the    "Klek 
Tech.."  .March  15,  a  concession  has  at  last  been  grantetl  for* 
the  first  part  of  a  sy.stem  of  electric  undergroutui  lines  in 
that  city. 

Paris  Accumulator  Lines.  — \u  a  lecture  by  Mr.  Deri,  re- 
printe«I  in  the  "  l!lek.  Tech.."  March  31.  he  gives  s«»me  data 
regarding  these  lines. 

Klcctric  Traction  in  England.       Vhf    Lond.    "KIcc.    Ind., 
April  I.  contains  the  first  part  of  an  article  by  Mr.  Wilkin- 
son, in  which  he  deals  with  the  pa.st  of  electric  traction  aiul 
its  future  in  I-lngland:  fre<|uent  uferences  an<l  comparisons 
are  made  with  this  in<lustr>  in  the  Tnitetl  States. 

Electric  I'ehicle.  —  The  conditions  for  the  prize  competition 
ofTerod  by  a  IVench  daily  journal  for  small  vehicles  cuitain- 
ing  their  »nvn  pn>pelling  power  are  publishol  in  "  l^  Lum. 
Klec."  March  31. 

TRNTRAL  STATIONS.  PLANTS.  SYSTF..MS  AND  APIU.IANCF.S. 
Rotary  Eield  Installation. — Accoriling  to  Mr.  Dahlandor, 
in  an  article  in  the  "Klek.  Zcit.,"  .\pril  5.  the  late  Mr.  Wm- 
stroem  was  an  independent  inventor  of  the  rotarv  field :  the 
company  in  Swe<Ien  operating  his  invontions  has  Jux-n  build- 


ing such  motors  since  1890.  Their  first  installation,  which 
is  described  and  illustrated  in  that  article,  has  lately  been 
completed;  a  water  power  is  transmitted  to  the  villages  of 
Hellsjoen  and  (jraengesberg  in  Sweden.  A  short  abstract 
of  this  article  is  given  in  the  Lond,  "Elec.  Eng.,"  April  13. 

Liotary  Field  Currents. — In  his  serial  in  the  "Elek.  Anz..'" 
March  29,  on  a  universal  physical  fundamental  law,  Mr. 
.Schwartze  discusses  the  subject  of  the  rotar)-  field  currents 
and  shows  mathematically  that  it  is  absurd  t(^  talk  of  a  sav- 
ing of  25  per  cent,  in  the  line  wire  when  the  system  requires 
30  per  cent,  more  coal. 

The  Central  Station  (Juestion  in  France. — In   an   article    in 

■  I^  Lum.  I'llec."  A])ril  14.  Mr.  Claude  discusses  the  causes 
of  the  .somewhat  unsatisfactory  condition  of  the  central  sta- 
tions (i)resumal)ly  in  France),  and  suggests  remedies. 

Country  House  Electric  Lighting. — In  a  paper  by  Mr. 
Acourt  reprinted  in  full  in  the  Lond.  "Elec.  Rev.."  April  13, 
he  discusses  the  various  sources  of  power,  the  apparatus  and 
the  estimated  co.sts  for  private  plants  in  mansions  outside 
of  the  cities. 

Three-wire  System  uuith  a  Single  Dynamo. — The  system 
describal  and  illustrated  in  the  JJigest  Feb.  3.  is  descrij)ed 
more  in  detail,  together  with  some  calculations  and  a  num- 
ber of  illustrations,  in  "  LElec. '  Ai)ril  7.  An  abstract  is 
])ul)lished  also  in  the  Lond.  "  Elec.  Eng.."  April  13. 

Best  Frequency. — .\n  abstract  of  a  translation  of  the 
article  by  .Nlr.  Kolben  (see  Digest.  March  10),  together  with 
the  cuncs.  is  given  in  the  Lond.  "  Elec.  Rev.."  April  20. 

Cost  0/ Energy  in  Stations. —  The  Lond.  "Elec.  Rev.,'' 
-April  20.  publishes  a  translation,  including  a  large  table,  of 
the  data  regarding  six  large  statit)ns  in  (rt?nnany,  mentioned 
in  the  Digest  Jan.  2"/. 

Lntcrrupters. — In  "L'Elec,  '  March  31,  Mr.  Lcroy  calls 
attention  lo  the  difficulties  in  making  a  minimum  current  in- 
terrupter (such  as  is  used  for  accunndatt»rs.  for  instance),  and 
describes  a  means  of  overcoming  the  difficulty  by  the  auto- 
matic insertion  of  shunts,  the  apparatus  being  thereby  made 
nmch  more  sensitive  and  sure:  a  diagrannnatic  illustration 
accompanies  the  article. 

Windlass  /or  .Suspended  .Ire  Lamp. — A  novel  form  is  de- 
scribed and  illustrated  in  "  L'T'lec. "  Aj^ril  14;  it  can  be 
turned  «»nly  one  way  by  means  of  a  removable  crank  and 
cannot  be  lowered  by  any  one  exce])t  with  this  crank;  to 
lower  it  a  friction  brake  is  released  by  means  of  the  same 
crank. 

Elevator. —  Tha     I'ylan    elevator    is    described    briefly    in 

■  L'I'-lec.."  .March  31;  it  provi<les  for  starting  and  stopping 
the  machinery  gradually. 

ti:li:(;kai'hy.  tklkphony  and  skjnals. 

liest  Resistat^ce  /or  Recenrr  on  Leaky  Telegraph  Lines. — 
In  the  L<md.  "  Elec."  A|)ril  20.  Dr.  .Sumpner  gives  a  simple 
pro<»f  of  the  statement  made  by  lV«)f.  Ayrton  and  Mr.  White- 
head in  their  recent  |)aper  (see  Digest  .April  2?<):  it  is  also 
discussed  editorially.  In  connnenting  on  this  paper  cdit<iri- 
ally  the  l^>nd.  "  Elec.  Rev.."  April  20.  calls  attention  t<»  what 
it  terms  a  great  omission  in  not  pointing  out  that  while  that 
resistance  may  be  the  best  to  give  to  aji  instrumetit.  it  ought 
also  to  have  been  stated  that  a  ver>'  considerable  departure 
from  that  value  could  be  made  without  any  material  efTift 
being  prmluced  iip<»n  the  efficiency  of  the  apparatus;  as  an 
example  is  cited  the  well  known  law  about  the  maxinuun 
sensitiveness  of  a  galvan«»metcr  being  .arrived  at  when  its 
resistance  is  cqu.il  to  that  <if  the  external  circuit,  and  that 
it  has  been  shown  that  this  maximum  law  may  be  very 
largely  departed  from  without  ver>-  grcatlv  affecting  the 
.sensitiveness  of  the  instrument. 

Telephone  ^feters. — In  "La  Lum.  Elec.,'  March  31,  Mr. 
Hess  discussscs  tiie  subject  and  describes  several  meters 
for  difTerent  i^uqioses. 

Rr.rinding  .^fechanism. — The  system  of  Denezet  for 
electrically  rewinding  telegraphic  mechanism  requiring  mo- 


May  12,  1894. 


THE     KT^KCTRICAT.     WORT^D. 


r,oi 


tive  power  in  ihc  form  of  a  \vcij4l1t,  is  described  in  "  La 
Lum.  Elec,"  April  7. 

Submarmc  Cables. — An  article  on  the  Pacific  cable  is  con- 
tained in  the  Lond.  "  Elec.  Rev."  and  "  Elec.  Eng.,"  April 
20.  The  Lond.  "  Elec,"  April  20,  gives  some  data  regard- 
ing the  new  Atlantic  cables  to  be  laid  this  year.  The  Lond. 
*'  Elec,"  April  20,  gives  a  short  acconnt  of  the  cable  steamer 
Duplex. 

Block  Sysiem. — The  Fletcher  system  is  described  and 
illustrated  in  "La  Lum,  Elec,"  March  31. 

Clocks. — A  new  contact  device  for  standard  clocks  is 
described  and  illustrated  iu  the  "  Pllek.  .\nz.."  March  15. 

ELECTRO-CHEMISTRY. 

Accumulators. — The  Roe&Surtro  accumulator  is  described 
and  illustrated  in  "La  Lum.  Elec,"  March  17.  The  Pet- 
schel  accumulator  is  described  and  illustrated  in  '  La  Lum. 
Elec,"  April  7. 

A  New  Depolarizer . — The  "Elek.  Tech. ,"' March  31,  men- 
tions but  does  not  give  the  composition  of  a  new  depolarizer 
of  Dr.  Oppennann;  it  is  said  to  give  double  the  current 
strength  of  a  Bunsen  cell  at  1.9  volts,  it  gives  ofT  no  fumes, 
and  has  less  powerful  action  on  the  materials  than  nitric  acid 
has;  the  consumption  of  zinc  is  said  to  be  very  much  re- 
duced; as  exciting  liquid  he  uses  a  concentrated  solution  of 
kitchen  salt  in  place  of  the  sulphuric  acid;  the  cost  of  his 
depolarizer  is  not  more  than  that  of  strong  nitric  acid,  al- 
though it  is  said  to  have  three  times  the  output. 

Lighting  from  Primary  Batteries. — A  system  in  which 
primary  batteries  are  used  to  charge  accunudators  is  de- 
scribed in  "  La  Lum.  Elec,"  April  7. 

'f^  Electrolysis  on  Organic  Substances. — The  Lond.  "Elec. 
Rev.,"  April  20,  summarizes  some  recent  work  in  this 
branch,  among  which  are  the  reduction  of  nitro-benzine, 
for  which  it  gives  the  formula;  the  production  of  aniline, 
the  oxidation  of  glycerine  and  the  reduction  of  aromatic 
nitro-compounds. 

Electrolyzer. — The  Blockmore  and  the  Cutin  apparatus 
are  described  and  illustrated  in  "'  La  Lum.  Elec,"  March  17. 

Aluminium. — The  serial  of  Mr.  Richard,  in  which  a  num- 
ber of  furnaces  are  described  and  illustrated,  is  continued  in 
"  La  Lum.  Elec,"  April  7. 

'  Elmore  Process.  —  The  "Elek.  Anz.,"  April  5,  reprints  a 
lecture  by  Dr.  Feldmann  on  this  method  of  copper  deposi- 
tion. 

Chlorate  0/ Potash. — In  Savoy,  France,  an  installation  is 
being  erected  for  the  electrolytic  production  of  chlorate  of 
potassium. 

Velocity  of  Ions. — The  Lond.  "Elec.  Rev.,"  April  20,  ab- 
stracts briefly  a  paper  on  this  subject. 

MISCELLANEOUS.     . 

Cooking. — According  to  a  note  in  the  Lond,  "Elec," 
April  20,  Mr.  Crompton  claimed  that  the  English  were  far 
ahead  of  the  Americans  in  electric  cooking  apparatus.  He 
uses  three  kinds  of  enamel,  the  hardest  is  first  laid  ',\\  the 
plate,  the  conducting  wire  is  then  spread  upon  it,  a  second 
coat  a  little  less  hard  is  laid  over  it,  and,  finally,  a  coat  of 
Ayhite  enamel  is  spread  over  all;  he  uses  nickel-steel  wire  in 
place  of  copper  or  other  metal;  he  claims  that  his  success  is 
due  to  a  method  for  crimping  and  laying  the  fine  wire  by 
machinery  on  to  a  dunmiy  plate  and  then  transferring  it 
bodily  to  the  enamel. 

Welding. — -In  an  installation  at  Bolton,  m  entioned  in  the 
Lond.  "  Elec  Rev.,"  April  20,  a  current  of  about  25,000  am- 
peres at  about  two  volts  is  required  to  weld  a  shaft  2  1-8 
inches  in  diameter,  representing  67  h.  p.  for  two  minutes. 

Electricity  in  the  Navy. — It  is  reported  that  every  gun  on 
future  warships  of  the  English  Navy  will  be  equipped  with 
electrical  appliances. 


The  Johnson-Lundell    Electric   Railway   System. 


Eor  some  time  it  iias  been  known  among  electrical  engi- 
neers that  a  novel  system  of  electric  railway  traction  was 
under  experiment  on  a  track  installed  on  private  gnmnds  in 
the  upper  part  of  Xew  York  City.  Considerable  curiosit)' 
has  been  manifested  as  to  the  details,  particularly  as  it  was 
reported  that  the  jjractical  tests  carried  out  on  the  experi- 
mei  tal  road  have  given  results  entirely  satisfactor>'  to  those 
pecuniaril}-  interested.  The  system  is  the  invention  of  Messrs. 
E.  H.  Johnson  and  Robert  Lundell,  the  former  so  well 
known  as  one  of  the  pioneers  in  the  introduction  of  the  elec- 
tric light,  the  trolley  railway  and  the  interior  conduit  sys- 
tem of  wiring,  while  the  name  of  the  latter  is  familiar  in  con- 
nection with  the  Lundell  dynamos  and  nu^tors,  which  have 
been  so  favorabl)  received  by  the  engineering  profession. 

The  track  of  tlie  experimental  rrjad  referred  to  runs 
around  a  whole  city  block,  with  stiffish  grades  and  with  diffi- 
cult curves  of  necessarily  short  radius.  The  power  house  is 
at  the  foot  of  the  hill  and  at  the  centre  of  that  section  (jf  the- 
track  or  circuit.  The  generating  plant  comprises  a  vertical 
engine  driving  directly  a  pair  of  Lundell  dynamos,  the  unit 
being  such  that  it  could  be  enlarged  on  exactly  the  same 
proportions  up  to  any  size  for  any  road.  J>y  means  of  the 
interior  conduit  telescopic  iron  tube,  current  is  carried  to  the 


CAR     AND     TRACK     OF    JOHXSOX-LUNDELL     SYSTEM. 

track  at  the  proper  points  of  feeding,  and  is  distributed  with- 
out anv  loss  due  to  leakage  or  conduction,  owing  to  the  high 
insulation  of  the  ducts.  The  track  itself  is  of  ordinary  con- 
struction as  to  the  rails.  T.etween  the  rails  it  is  asphalted  or 
paved  and  parallel  with  the  rails  lies  a  conducting  bar  or 
strip  of  metal  embedded  in  the  asphalt.  This  bar  is  level 
with  the  surface,  and  is  divided  up  int(^  sections  with  insu- 
lating blocks  of  stone  or  other  material  between  them.  Just 
outside  the  single  track,  or  midway  between  the  double 
tracks,  arc  plain,  watertight  boxes  with  iron  covers  flush 
with  the  street  surface.  In  these  boxes  are  substantial  elec- 
tromagnetic devices  which  deliver  current  to  the  section  of 
the  track  it  governs,  as  the  car  comes  along,  and  then  lie 
quiet  until  the  succeeding  car  rolls  up.  The  car  carries  a 
pick-up  rubbing  brush,  which  leads  the  current  into  the 
motor  and  takes  the  place,  or  fulfills  the  function,  of  the 
trolley  pole  wheel.     Tlie  road  is  not  alive  anywhere  except 
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at  the  ptjint  over  which  the  car  is  passing.  Moreover,  the 
diflfcreiice  of  potential  between  the  two  sides  <jf  the  circuit 
between  w hich  tlie  car  moves  is  practically  and  actually  nil ; 
hence  there  is  no  danger  to  horse  or  passer-by. 

'J'he  car  has  but  one  motor,  a  feature  toward  which  all  the 
first-class  electrical  inventors  have  been  directing  their  ener- 
gies for  years.  This  motor  is  central  under  the  car  and 
drives  on  each  axle  by  means  of  bevel  gear,  and  with 
spnjcket  wheels  and  link  chain  in  flexible  connection  with 
the  same.  Its  suspension  is  flexible,  the  bevels  are  boxed, 
the  sprocket  wheels  and  links  mesh  noiselessly;  and  by 
means  oi  a  bi|)artite  screw  coil  in  close  relation  to  the  arma- 
ture shaft,  the  m<nor,  though  capable  of  instantaneous  arrest 
or  sudden  starting,  never  moves  off  or  stops  with  a  jerk. 
It  sustains  no  jar,  no  sudden  nish  of  current,  no  heavy  short 
circuiting,  no  swift  reversing  and  consequent  breakdown. 
The  ">j)ring  coils  are  an  efficient  buffer  between  it  and  an\ 
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plicated  and  troublesome  wiring  at  crossings,  switches, 
steam  railway  tracks,  etc.  If  the  car  has  not  sufiicient  head- 
wa\  to  run  over  a  crossing,  the  battery  will  do  that,  just  as 
it  will  keep  the  car  going  should  it  be  tleprived  of  central 
stati<jn  current  or  even  put  on  a  line  that  is  without  elec- 
tricity. 

One  of  the  claims  for  the  system  is  the  absolute  and  im- 
mediate ccMitrol  of  the  car  which  it  gives.  The  apparatus 
is  so  combined  that  when  the  motorman  wants  to  use  his 
brake,  the  propelling  power  at  once  becomes  his  ally.  To- 
day, on  the  ordinary  trolley  car,  no  motorman  dare  reverse 
his  car,  because  if  he  does  he  will  have  neither  motor  nor 
position  left.  What  is  needed  is  that  the  motor  shall  first 
stoj).  and  then  reverse  its  direction  of  rotation  while  the  car 
jiiay  be  traveling  onward.  To  do  this  there  must  be  an 
mterval  of  free  elasticity,  however  brief,  so  that  w hile  there  is 
a  se(|uence  of  effect  it  is  s<j  gradual  that  ncjbody  could  tell 
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danger.     The  motor  is,  moreover,  inm-cascd  and  protected 
against  dirt,  stones,  moisture,  etc. 

rnderneath  the  oar  is  a  steel  brusli  wliuli  g.itliers  up  the 
current  and  passes  it  up  into  the  motor,  the  return  being  as 
usual  through  the  rails,  which  are  obviously  harmless,  as  the 
conducting  strip  between  them  is  only  olive  when  a  car  is 
right  over  it.  Hut  the  car  is  not  dependent  merely  upon  the 
supply  of  live  current.  I'nder  the  seats  are  frames  hoMing 
a  very  simple  elementary  form  of  lea«l  storage  battcrv. 
cnottgh  to  furnish  the  voltage  at  which  the  m«»tor  runs — ,v^i 
volts — and  thotigh  with  ver\-  few  plates  in  each  cell,  giving 
considcralilo  capacity,  which  can  be  called  upon  to  carr>-  the 
car  thro\igh  emergencies.  The  batteries  perform  several 
functions:  tl"^  battery  "picks  up  th^  circuit"  for  an  instant 
when  starting,  lights  the  car.  and.  above  all.  renders  it  at 
once  self-contained  and  dispenses  with  the  usual  costlv.  com- 


when  the  moment  of  reversal  began  ami  nobody  would 
know  that  the  car  had  smoothly  followed  suit  until  it  had 
come  to  a  halt  or  gone  backward.  This  is  done  in  the 
lohnson-Lundell  system,  not  by  any  auxiliary  apparatus,  but 
by  the  motor  it.self,  so  that  all  the  motonnan  has  to  do  is  to 
pay  attention  to  the  one  handle  of  the  switch  stand  in  front 
of  him  on  the  platform.  At  sight  of  anybody  on  the  track 
before  him,  the  driver  turns  the  crank  handle,  when  the  mo- 
tive jxiwer  at  once  begins  to  head  the  car  the  other  way — 
although  its  momentum  m.iy  apparently  be  urging  it  on- 
ward. Such  a  form  of  equipment  is  superior,  in  securing 
safety  for  the  |>ublic.  to  any  brake  or  car  fender  that  could 
possibly  be  imagined. 

■\s  to  the  first  cost  it  is  claime<l  that  the  Johnson-Lundell 
system  compares  more  than  favorably  with  anything  that  has 
gtine  before.     To  install  it  well  inv«)lves  a  liberal  expendi- 
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Hue,  but  ilic  outlay  is  small  compared  to  that  for  the  cable 
system,  and  on  practically  equal  terms  with  that  of  a  well 
built  trolley  road.  There  is  no  deep  excavation,  there  are 
no  poles  to  set,  no  overhead  wires  to  maintain,  no  trolley 
poles  and  wheels  to  renew.  The  conducting  strip  along  the 
track  does  not  scrape  away  in  any  perceptible  degree,  and 
the  steel  brush  will  perhaps  wear  to  a  stub  after  a  great  many 
months'  use.  The  magnet  boxes  have  nothing  to  wear  out 
except  strong  little  contact  jaws,  and  the  iron  tubes  are  a 
solid  protection  to  the  feeders.  On  the  cars  the  gears  are 
liable  only  to  the  usual  wear,  and  to  less  than  that,  as  the 
elastic  connection  prevents  any  grinding  or  stripping  action. 
The  battery  is  under  the  most  favorable  conditions  that  could 
well  be  conceived.  It  gets  no  strain,  and  little  work,  but 
when  the  opportunity  presents  itself,  it  is  always  fresh  and 
ready.  Besides,  the  use  of  but  a  few  plates  in  the  batteries 
on  these  cars  greatly  simplifies  the  conditions  of  their  care. 
Another  feature  is  that  each  car  has  its  single  set  of  bat- 
teries and  does  not  have  two  or  three  other  relay  sets  lying 
around  a  large  central  power  house  to  be  charged,  occupy- 
ing time  and  space  and  attention.  What  charging  these 
batteries  get  is  given  on  the  road  while  the  car  is  at  work. 

The  rapid  depreciation  of  cables  and  grips  in  the  cable 
system,  and  of  poles  and  overhead  wiring  in  the  trolley  sys- 
tem, is  a  fact  very  familiar  to  all  street  railway  men.  In  the 
trolley  system,  the  item  of  depreciation  has  been  very  often 
abnormally  large  on  account  of  the  racking  of  the  motors 
and  their  burning  out.  The  line  renewal,  however,  in  the 
Johnson-Lundell  system  becomes,  it  is  claimed,  as  insignifi- 
cant as  it  does  in  underground  conduits  generally,  where  to- 
day the  rental  and  not  the  renewal  is  the  only  item  that  is 
thought  of.  As  for  the  motors,  they  are  no  longer  subject 
to  rapid  depreciation,  having  between  them  and  the  evils 
they  have  been  liable  to  a  method  of  resilient  gearing  that 


GENERATING  PLANT. 

cushions  them  against  any  abrupt  action  or  onslaught,  and 
whose  presence  at  once  absolves  from  the  readjustment  of 
mechanical  parts  the  use  of  levers,  the  renewal  of  brake 
shoes,  etc.  The  central  conducting  rail  or  strip  should  un- 
doubtedly have  a  very  long  life.  It  is  by  no  means  as  liable 
to  the  hammering  of  trafific  as  a  cable  slot,  for  the  reason 
that  being  a  thin  edge,  so  to  speak,  no  horse  or  wheel  is 
likely  to  occupy  itself  long  in  the  effort  to  balance  upon  it. 


The  independence  of  weather  considerations  of  this  sys- 
tem was  illustrated  by  its  trial  during  the  past  winter.  The 
winter  was  a  wet  one  with  rapid  fluctuations.  Mere  snow 
or  ice  in  cold  weather  is  little  test  of  a  system,  as  dry  snow 
and  ice  are  good  insulators  and  are  easy  also  to  clean  out  of 


SWITCHBOX    IN     POSITION     FOR    INSPECTION. 

the  way.  But  wet  snow  and  soft  ice,  such  as  the  last  winter 
saw  so  frequently,  are  the  bugbear  of  the  electrician.  \et 
the  Johnson-Lundell  car  ran  through  it  all,  day  in  and  da) 
out,  and  apparently  the  better  when  the  days  were  wettest. 
All  the  track  views  here  shown  have  been  made  from  photo- 
graphs taken  in  winter  time;  yet,  as  will  be  seen,  the  car 
ran  through  thick  snow,  the  switch  boxes  were  opened  up 
and  exposed,  and  all  manner  of  severe  tests  made  with  the 
utmost  ease  and  success.  If  the  car  went  on  running  for 
years  the  demonstration  of  practicability  could  not  be  more 
effective  or  conclusive. 

It  is  claimed  that  the  cost  of  operation  is  moderate.  The 
storage  batteries  are  reduced  to  their  simplest  form,  given 
their  lightest  work  and  put  where  the  least  attention  is  re- 
quired. No  construction  or  repair  gangs  are  needed  to 
patrol  and  repair  an  overhead  line,  and  the  single  motor  re- 
duces this  item  of  expense.  Another  point  is  that  the  motor 
starts  the  car  with  but  a  normal  supply  of  current,  and  hence 
its  power  and  weight  as  well  as  the  generating  plant  and  at- 
tendance, are  less.  It  is  claimed  that  the  special  winding  of 
the  motor  under  this  car  gives  it  all  the  tlexibility  of  two 
motors,  as  its  coils  when  thrown  into  series  and  into  parallel 
bv  means  of  a  new  form  of  series  parallel  controller  accom- 
plish all  that  has  been  aimed  at  hi  that  device  through  its 
various  modifications,  although  it  is  only  now  that  the  draw- 
backs are  avoided  of  having  to  .'onsider  and  deal  with  two 
mechanisms.  It  is  obviously  also  more  economical  to  vary 
the  conditions  of  speed  and  current  in  one  motor  than  in 
two.  In  the  Johnson-Lundell  system  of  car  control,  all  the 
mechanisms  and  operations  have  centred  in  the  one  handle. 
Hence  the  strain  on  the  nerve  and  intelligence  of  the  motor- 
man  is  less,  with  less  liability  to  accident. 

Other  advantages  enumerated  for  the  system  are  that  as 
every  car  has  a  reserve  of  power  each  becomes  an  indepen- 
dent unit,  thus  securing  a  gain  in  flexibility,  freedom  from 
blockade,  etc.,  unlike  a  trolley  car  when  cut  off  from  its 
supplv;  the  motor  is  a  ver\^  quiet  one  and  the  pick-up  brush 
and  magnets  in  the  switch  boxes  give  forth  no  audible  noise: 
the  only  evidence  on  the  street  that  the  system  is  an  electric 
one  is  the  little  strip  central  between  the  ordinar>'  car  rails. 
Other  points  of  superiority  over  the  trolley  and  over  other 
conduit  systems  are  claimed,  and  supported  by  ver>-  thorough 
tests  under  the  most  unfavorable  conditions  during  the  past 
winter. 
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Street    Kailway  Fittlnjjs. 


\\c  illustrate  herewith  s<^ine  of  the  street  railway  hue 
filtinj^s  inamifactiired  by  the  Ohio  I'.rass  Company.  Mans- 
fielfl,  ( >hio,  whose  use  will  be  apparent,  as  well  as  their  effi- 
i  ient  <le-;ij^n.     This  company  is  noted  for  the  character  of 
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its  httinj^s,  MMt  <>ni\  a>  {><  inatenal.  l»ui  aisc  .i^  i'>  (lesn;ii,  and 
it  tiiainil'at  lures  an  uiii'.'-uaily  c<>ini»lele  line.  i»v  hidiny;  nuni- 
eruns  forms  of  trolley  hangers,  switches^,  and  cioss-i>vers. 


A   New     Arc      l.i>:ht    Dynamo. 


An  li)^!ilinj;  niaihinery  has  not  received  of  laie  \eais  liii- 
altenluMi  ii  furnierl)  did.  owing,  n«»  <l.)nl)t,  to  the  great  de- 
vilitpnieiits  in  oiIkt  branches  of  electricity;  but  more  re- 
cently renewe«l  interest  in  the  subject  seems  to  have  l)een 
awakened,  and  we  illustrate  herewith  a  nov  C(»nstant  current 
arc  ii^ht  dynamo  atid  regulator,  the  invention  <»f  Mr.  I'oree 
Hain,  atul  manufactured  l>v  ilf  '.kmi  \\<v(rin  Manufactur- 
ing Company,  Chicago. 

The  regulator  is  said  to  be  sensitixe  and  at  the  s.ime  time 
|»<»>iiivc  in  operation,  and  will  maintain  a  constant  current 
mdependent  nf  the  number  <if  lamps  in  circuit.  The  ma 
chine  may  be  run  indefinitely  «»n  an  absolute  short  circuit 
without  injuriims  rcsulls  The  field  is  of  the  s;d»^-nl  pole, 
horseshoe  type,  cast  in  «»ne  piece.  Tlu  armature  is  large 
in  diameter  and  strongl\  Imilt ;  ii  is  (»f  the  tiramme  type  hav- 
ing indi pendent  coils,  ami  a  large  number  «»f  them,  bv  means 
of  which  a  very  steatly  current  is  pro«hiced.  The  brushes,  or 
collectors,  are  made  i>f  carbon  and  are  so  plaeo<i  as  to  prt>- 
ducc  n  constant  lap  «»n  the  comnmtator. 

The  automatic  rci;ulation  is  perf«»rm«'d  lu  the  movement 
<»l  the  bmshes  ammul  the  c«»nnnulator.  Tlu*  motor  device, 
lo  accomplish  this  movement,  is  operate<l  by  means  of  a 
sinall  belt  c<»nnecfed  from  the  annature  shaft  to  a  larger 
t)ulley.  as  shown  in  the  illustration.  In  the  rotation  of  this 
larccr  pullev  a  ratchet  bar  is  reciprocated,  the  small  ratchet 
«  f  which  is  held  out  of  enijai^ement  with  the  ratchet  wheel  bv 
means  of  two  elliptical  springs  «mi  either  side  of  the  anna- 
ture.  placed    between    two   pairs   of  electromagnets.     Tlie 


ratchet  wheel  is  conncxned  by  means  of  a  shaft,  not  shown  in 
the  engraving,  to  a  small  pinion  which  engages  in  gearing 
cut  en  the  rccker  ann  which  carries  the  brushes. 

The  directing  device,  shown  under  the  connecting  board, 
which  is  mounted  on  top  of  the  dynamo,  consists  of  a  small 
iron  bar  suspended  inmiediately  over  the  armature;  this 
directcjr  controls  two  contact  devices,  shown  on  the  top  of 
the  c<jnnecting  board,  which  operate  to  short  circuit  both 
electromagnets  when  the  machine  is  working  under  .normal 
ctinditions. 

The  thumb  nut,  on  the  right  hand  side  t»f  the  engraving, 
and  ja.-^t  below  the  connecting  board,  illustrates  a  means  of 
adju.^ting  the  value  of  the  current  while  the  machine  is  in 
ojx'ration.  This  thumb  nut  is  connected  by  means  of  a  bar 
and  a  spiral  sjjring  to  the  director  bar  and  tends  to  hold  it  in 
a  position  op])osite  to  the  position  thai  the  bar  would  assume 
by  an  increase  of  current  in  the  armature. 

The  operation  of  the  device  is  as  follows:  When  the 
machim*  is  first  started  the  spring  connected  to  the  con- 
troller i)ulls  the  controller  bar  into  a  position  approximately 
parallel  uitli  the  path  of  the  current  circulating  in  the  wires 
of  thf  armature.  When  the  current  in  the  armature  has  as- 
sumed a  given  value,  which  is  predetennined  by  the  tensi<»n 
of  the  spring,  the  deflecting  bar  is  deflected  from  a  line  paral- 
lel with  the  current  in  the  annature  to  a  line  slightly  at 
angle  therewith;  before  it  has  been  deflected,  however,  to  the 
position  described,  the  contact  a])ove  the  deflecting  bar  has 
been  ojiened  by  the  deflecting  bar  being  out  of  the  position 
it  assumes  when  the  machine  is  o]>erating  under  normal  con- 
dition?. An  open  contact  above  allows  the  current  to  i^ass 
through  a  pair  of  electromagnets,  on  the  right  hand  side  of 
the  armature,  situated  between  the  two  pairs  of  electromag- 
nets. The  current  circulating  in  this  pair  of  electromagnets 
attracts  the  annature  toward  them  and  engages  the  ratchet 
device  in  the  ratchet  wheel  and  <|uickly  gigs  the  latter,  in  this 
case,  in  clockwise  direction,  which  moves  the  brushes  to  a 
point  on  the  commutator  corresponding  to  the  highest  poten- 
tial. If  the  cxtemnl  resistance  is  such  that  the  current  may 
be  maintained  with  a  lower  voltatje  than  the  ma.\l:nnm  of 
the  (l\namo.  the  current  tends  to  rise  above  its  nonnal  value 
.^nd  the  director  is  <lenecte<l  to  a  still  greater  angle,  which 
•■.-ui-o-s   f!i(    II  utact   controlling   the   elcctromagmis   on    ihc 
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left  iiancj  m,U-  ,,t  ti^.  electromagnetic  armature  to  be  closed, 
and  at  ihe  same  time,  ir  possi'dy  a  peri<Kl  later,  the  contacts 
cii.trolling  the  electn . magnets,  on  the  left  hand  side  of  the 
armature,  are  opened,  allowing  the  current  to  pass  through 
them.  1  hey  then  attract  t'^e  annature,  which  causes  the 
<louble  ratchet  to  engage  in  the  ratchet  wheel  in  such  a  way 
as  to  cau<^e  the  wheel  to  move  in  a-i  opfxisite  direction  from 
that  just  dt>.crib.',l.   In    means  of  which   the   brushes  arc 
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moved  forward  on  the  coninmtator  to  a  point  where  tlie 
E.  Ai.  F.  is  just  sufficient  to  maintain  a  constant  current 
through  the  resistance  contained  in  the  circuit.  When  the 
machine  is  operating  through  a  circuit  which  is  substantially 
unchanged,  the  brushes  remain,  ([uiet  and  the  (jnly  moving 
device  is  the  crank'  wheel  and  the  reciprocating  bar  which 
holds  the  ratchet,  as  the  ratchet  is  held  out  of  engagement 
until  one  or  other  pair  of  the  electromagnets  are  energized. 
The  director  device  may  be  adjusted  at  any  time  while  the 
machine  is  operating  so  that  it  will  maintain  a  constant  cur- 
rent within  a  range  of  20  per  cent,  of  its  rated  capacity. 


Cutter's    Arc    Insulator. 

Most  arc  lamp  users  have  felt  the  need  of  a  gcjod  device 
for  insulating  the  frame  of  the  arc  lamps  from  the  hoisting 
rope  or  the  supporting  arm,  so  as  to  reduce  the  chances  for 
srroimds  in  wet  weather.  The  arc  insulators  now  in  the  market 
and  the  substitutes  known  as  break  insulators  are  readily 
covered  with  a  film  of  moisture  on  rainy  days,  so  that  at 
such  times  they  are  very  inelBcient.  George  Cutter,  of  "  The 
Rookery,"  Chicago,  has  devised  a  new  form,  which,  it  is 
claimed,  avoids  this  source  of  trouble.  Our  illustration 
shows  the  new  type,  which  is  only  twice  the  size  of  the  cut. 
The  insulator  proper  is  made  of  hard  rubber,  which  is  less 
likely  than  glass  to  have  a  film  of  moisture  form  on  its  sur- 


aim  of  the  inventfjr  has  been  to  guard  against  the  effects  of 
moisture  anrl  dirt,  and  it  will  l)e  seen  from  the  accompany- 
ing illustraticm  that  the  principal  feature  of  the  system  i!>  its 
c(mstruction  in  two  longitudinal  conipartments,  one  of  which 
is  arranged  to  contain  the  electrical  conductors  and  the  other 
to  carry  off  the  water.  The  latter  ccjnduit  is  connected  at 
frequent  intervals  with  the  sewers  and  a  steel  broom  attached 
to  th^  car  is  arranged  t(.»  sweep  any  accunuilations  of  dirt 
into  this  c(Mnpartment  and  deposit  it  in  the  sewer.  The  sec- 
ond compartrnt-nt  is  out  of  line  with  the  slot  in  the  crmduit, 
so  that  water  cannot  fall  upon  the  conductors. 

The  partition  l^etween  the  two  compartments  is  closed, 
being  automatically  opened  by  the.  trolley  arm  upon  the  car 
when  it  passes  along.  This  is  accomplished  in  the  conduit 
shown  in  the  lower  portion  of  the  illustration  by  vertical 
strips  of  metal  of  a  suitable  length  j(Mned  and  adapted  to  be 
raised  between  guides.  This  effectually  prevents  the  water 
from  entering  the  compartment  where  the  conductors  arc 
placed.  As  the  temperature  is  practically  the  same  as  that 
of  the  wall  of  the  conduit,  it  is  not  thought  that  condensa- 
tion will  take  place  to  any  noticeable  extent.  Under  ver}- 
bad  conditions  it  could  easily  be  arranged  to  circulate  air 
through  this  compartment,  but  it  is  not  thought  that  this 
will  be  necessary-  In  the  upper  right-hand  comer  of  the 
illustration  a  slightlv  dilfe'-ent  device  for  separating  the  t\vo 


ARC  INSULATOR. 

face.  The  double  petticoat  gives  a  good  water  drip,  so  that 
the  moisture  cannot  creep  across  the  lower  surface.  All 
parts  are  planned  for  ample  strength,  the  eye  at  the  top  and 
the  snap  hook  at  the  bottom  being  threaded  into  bushings, 
which  are  moulded  directly  into  the  rubber^  and  the  whole 
device  seems  well  suited  to  the  needs  of  the  case. 


PETERSEN  CONDUIT. 


Street    Railway  Conduit    System. 


The  chief  objection  to  underground  railway  systems  has 
been  the  leakage  resulting  from  the  accunuilation  of  mois- 
ture and  dirt  in  the  conduit  and  the  consequent  difificulties  of 
insulation,  and  this  trouble  has  been  so  serious  that  it  has 
prevented  the  introduction  of  conduit  systems  for  traction 
work.  Mr.  H.  Petersen,  proprietor  of  the  Petersen  Elec- 
trical Works,  Milwaukee,  Wis.,  has  invented  a  system,  which, 
it  is  claimed.  successfuUv  obviates  this  difficultv.     The  chief 


compartments  is  shown,  consisting  of  a  flexible  cover,  which 
normally  rests  on  the  division  wall,  but  is  raised  on  the  roller 
carried  by  the  trolley  arm  as  the  latter  passes  along. 

It  will  be  seen  that  iron  or  steel  contact  rails  are  used  in- 
stead of  copper  wires  for  the  conductors.  These  are  divided 
into  sections  of  loo  feet  or  any  convenient  length,  ard  each 
section  is  tapped  on  to  two  main  feeders  and  provided  with 
a  switch  and  safety  cut-outs  placed  in  manholes,  so  that  in 
case  of  any  trouble  one  section  can  be  cut  out  without  de-. 
laving  traffic  on  the  whole  line.  There  are  a  number  of 
(lirferent  ways  in  which  the  contact  rails  can  be  held  in  posi- 
tion. In  the  illustration  two  brackets  are  supported  on  tvvo 
yokes  and  held  in  position  by  insulating  material.  The 
whole  ctnnpartment  is  finally  coated  with  waterproof  in- 
sulating paint  and  the  main  feeders  are  laid  in  pipes.  The 
depth  of  the  conduit  is  considerably  less  than  that  required 
for  a  cable  road. 
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The  trolley  arm,  as  shown  in  the  illustrati<jn,  is  provided 
with  two  contact  arms,  which  nearly  surround  the  upper  part 
of  the  contact  rail,  s«j  that  they  will  not  jump  the  conductor. 
They  arc  also  pr(jvidcd  with  a  swivel  arrangement  to  take 
up  any  unevcnness  in  the  track  and  springs  are  provided 
to  keep  them  in  proper  contact  with  the  conductors.  The 
shape  of  the  trolley  arm  will  be  seen  from  the  illustration. 
From  each  contact  sh«7e  wire  is  carried  through  the  hollow 
arm  to  the  motc^r  and  at  each  end  the  arm  is  hermetically 
scaled.  The  motorman  can,  by  moving  a  lever  on  his  plat- 
form, lift  the  ccjntact  carrier  out  of  the  conduit  at  the  man- 
hole without  delaying  the  car  more  than  a  few  moments. 

ElectrlcAl  Power  Transmission   at  Columbia,   S.  C. 


Tn  our  last  issue  we  referred  to  the  impcjrtant  electrical 
transmission  plant  being  installed  for  the  Columbia  Mills  at 
Oilumbia,  .'^.  C.  and  illustrated  the  turbines.  We  now  add 
some  further  details,  including  illustrations  of  one  of  the 
generators  and  one  of  the  65-h.  ]>.  motftrs. 

The  total  amount  of  power  to  be  transmitted  is  over  1,000 
h.  p.,  and  it  was  decided  to  divide  this  into  two  units  at  the 
generating  station.  ronse(|uently,  two  special  slow-speed 
triphase  generators  were  designed  to  meet  the  requirements 
of  the  case  by  the  General  Electric  Company.  One  of  these 
colossal  machines,  of  500-kw.  capacity,  is  shown  in  Fig.  i. 
It  has  fortv  poles  and  operates  at  a  normal  speed  of  T08 
revolutions  per  minute,  giving  3^)  cycles  upon  the  line,  at  a 
voltage  of  about  575  at  the  dynamo  terminals. 

The  armature  is  10  feet  in  diameter  and  is  of  singular  and 
massive  construction.  Tt  is  of  the  ironclad  type  and  is 
wound  with  a  single  bar  per  slot,  heavily  insulated,  a  con- 


huge  machines  were  a  matter  of  no  small  difficult)'.  A 
wrecking  car  lent  by  the  railroad  company  enabled  them  to 
be  unshipped  from  the  cars,  and  they  were  then  slowly 
moved,  as  one  would  move  a  house,  along  a  somewhat  cir- 
cuitous route  to  their  final  position,  where  huge  temporar\- 
shears  were  erected  to  place  them  upon  their  foundations. 
I'ig.  T,  shows  ont-  n{  the  generator?  just  placed  in  position. 


6d-H.    l\   MOTOR. 

the  power  house  proper  not  yet  having  been  placed  over 
them.  The  power  plant  consists  of  two  pairs  of  48-inch 
cylinder  gate  Victor  turbines,  made  by  the  Stilwell-Bierce 
v\:  .*^mith-\'aile  Co.,  which  are  directly  connected  with  the 
generato'-s.     The  generating  .station  is  connected  with   the 


50o-K\V.     OHNERATOR. 

struction  which  gives  practical  freedom  from  burn-outs  and  mill  by  an  underground  conduit  of  planking,  protected  by 

other  electrical  difficulties.     The  total  weight  of  the  machine  pitch  and  asphalt,  the  bare  wires  being  placed  in  position  in 

is  about  ioo,(xx)  potmds.  a  bedding  of  asphalt.     The  conduit  thus  constructed  rests  on 

Two  of  these  huge  machines  were  completed  in  the  early  a  blind  drain,  and  is  carried  across  the  canal  to  the  power 

part  of  the  present  year  and  shipped  to  Columbia,  where  the  house  under  a  bridge,  which  is  there  erected, 

turbines  (shown  in  position  in  Fig.  2)  were  nearly  ready  to  In  the  mill  there  are  17  65-h.  p.  motors  hung  overhead 

receive   theju.     The   transportation    and   erection   of   these  and  driving  sections  of  line  shafting  with  direct  belting.  The 
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speed  of  the  motors  is  535  revolutions  per  minute,  and 
varies  less  than  2  per  cent,  from  full  load  to  friction  load. 
These  machines  have  neither  commutators  nor  collecting 
lings,  and  even  the  armature  rheostat  requires  almost  no  at- 
tention, inasmuch  as  it  is  operated  from  the  floor  by  means 
of  a  lever  thrust  into  the  switch  socket. 

All  interior  wiring  is  in  conduit  tubing,  and  the  switches 
are  boxed  in.  In  addition  to  the  motors,  several  hundred 
lights  are  wired  in  the  mill,  and  can  be  operated  either  from 
the  main  circuit  or  in  part  from  either  of  the  two  25-h.  p. 
exciters,  purposely  provided  with  surplus  capacity. 

The  mill  is  not  yet  all  in  place,  but  on  the  24th  of  April 
the  big  generators  were  started  and  the  motors  given  a  pre- 
liminary spin. 


An  Improved  Switch. 


We  herewith  illustrate  one  of  the  latest  improvements  in 
the  line  of  switches  by  the  W.  S.  Hill  Electric  Company, 
letters  patent  for  which  have  just  been  issued  bearing  the 
date  of  April  24,  1894. 

The  first  feature  in  the  invention  is  the  manner  in  which 
the  two  or  more  blades  are  secured  to  the  yoke  so  as  to 
obtain  rigidity,  and  keep  all  the  blades  in  proper  alignment 
while  the  switch  is  being  operated.  By  the  old  method  of 
securing  the  blades  to  the  yoke  (to  which  the  handle  is  at- 
tached) by  a  single  bolt  or  screw  in  each  blade,  there  was 
nothing  to  prevent  the  twisting  of  the  blades,  thus  allowing 
one  to  move  in  advance  of  the  other,  and  as  the  two  or  more 
poles  would  not  break  in  unison,  excessive  flashing  would 
result.  To  overcome  this  defect  and  produce  a  more 
mechanical  device,  the  outer  ends  of  the  blades  and  yoke 
have  been  broadened  and  two  screws  or  bolts  inserted,  thus 
securing  the  parts  so  rigidly  that  the  blades  must  at  all  times 
move  in  unison,  and  all  the  blades  leave  the  contacts  at  the 
same  instant. 


A     NEW     SWITCH. 

The  second  feature  consists  in  backing  up  the  regular 
flexible  contacts, -5,  by  what  they  term  "reinforcing  plates," 
A.  It  has  heretofore  been  the  custom  to  use  nothing  but 
the  copper  strips,  B,  and  these  of  a  necessity  being  flexible 
were  liable  to  spring  apart  by  constant  usage,  thus  impair- 
ing the  contact  and  causing  the  parts  to  heat. 

By  the  method  shown  the  flexibility  is  maintained  and  on 
account  of  the  reinforcing  plates  the  flexible  contacts  are 
always  held  in  proper  position,  consequently  the  electrical 


connection  between  blade  and  contact  is  always  kept  perfect. 
It  will  also  be  seen  that  the  carrjing  capacity  of  the  flex- 
ible copper  plates,  B,  is  increased  by  the  reinforcing 
plate,  A ,  to  the  maximum  of  any  other  part  of  the  circuit, 
]jreventing  loss  of  current  in  the  switch  and  heating  and 
destruction  ol  its  contacts. 


Eight  Spindle   Automatic   Drill. 


Tiie  accompanying  cut  illustrates  an  eight  spindle  auto- 
matic drill  press,  manufactured  by  the  Garvin  Machine  Com- 
pany, Laight  and  Canal  streets,  Xew  York  City,  adaptable 
to  drilling  or  counterboring  a  large  variety  of  small  articles 
where  two  or  more  holes  are  desired  to  be  drilled  close 
together  on  opposite  sides  or  ends  of  the  piece.  The  spindle 
heads  are  mounted  in  opposite  pairs  on  the  planefl  surface 
of  an  inclined  frame,  on  which  they  are  adjustable  as  to 
their  centre  distances.  Thus  the  several  pairs  of  spindles 
may  be  set  so  as  to  drill  two  holes  in  exact  line  from  oppo- 
site sides  of  the  work,  or  parallel  holes  in  each  end  of  a 
link  at  one  operation.  The  spindles  have  an  automatic  feed 
trip  and  reverse  motion,  and  can  be  made  to  feed  up  to  the 
work  one  at  a  time,  in  pairs,  all  simultaneously  or  in  other 
combinations  as  the  work  may  require.  They  are  driven  by 
pulleys,  having  a  feather  in  the  outer  end  of  the  bulb  engag- 
ing a  spline  in  the  spindle,  aiid  running  on  independent  hol- 
low studs  which  take  the  belt  pull,  thus  leaving  the  spindles 
free  and  sensitive.  For  each  of  the  two  sets  of  spindles 
on  opposite  sides  of  the  machine  there  is  an  endless  driving 
belt,  passing  over  idler  pulleys,  one  of  which  is  adjustable 


AUTOHATIC     DRILL. 

to  provide  for  taking  up  the  slack  in  the  belt.  The  fixtures 
for  holding  the  work  are  mounted  between  the  spindle  heads 
on  a  rail,  beneath  which  is  a  cast  iron  trough  for  conducting 
the  oil  and  chips  to  a  tank  beneath  the  machine,  where  the 
oil  is  strained  and  returned  to  the  drills  by  an  automatic 
pump.  The  weight  of  the  machine  complete  is  about  850 
lbs.,  and  with  3-16-inch  drills  it  will  produce  about  5,000 
pieces  per  day,  only  requiring  the  attention  of  a  boy  to  drop 
in  and  remove  the  work  and  throw  the  starting  lever. 
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The  Electrical  Stock  Market. 


Ntw  YoKic,  May  7,    1S94. 

KLIXTItU.'AL  KTOCK8.  In  u  market  In  which  the  neater  part 
of  th"-  tradUiK  fratcrnlty'H  attention  han  l>e«-n  bestowed  up<in  the 
mf-ralled  InduMtrlaiN,  muKt  of  a  nec4.*siilty  Ijet-ome  prominent  In 
th<-  dcallnKM  of  the  w»»ek.  The  whole  Rtuck  market  list  has  con- 
ilniu'd   to  d«-monHtrate  that    \'i-  .,   so  characteristic  of  recent 

ir;<riHHci|oni«.   and,   mm  on   all   •  -^   where   real    intrinsic  worth 

■  ••<l    tin   opiMirlunlty    i<'  ••   a   projier   Influence   on    the 

■f  iiuotatlons,   ih<'  seem  t    the  electric  companies  ha\e 

not  rwen  laiCKards  In  the  movement  to  a  higher  level  of  prices. 

f;i  \\.    KI.KCTRir,    Ix-lnj?    at    all    times    more    active    and 

don  In    ih<*  stock   market    than   any   other  electrical   secur- 

ity, n-ili-its  this  tendency  to  a  more  appreciable  d<*srree.  Here 
w<-  have  a  stock  of  a  company  of  which  nothing?  too  bad  could  be 
said  a  few  months  ajfo.  Wall  Street  for  months  prophesied  a 
r<'«<'lver»hli)  day  after  day.  The  admissions  made  by  the  man- 
atfifiient  since  that  time  have  i»roved  how  danKt-rously  near  the 
[•a«iy  wa.M  on  the  verK<'  <>f  disaster,  but,  ever  since  the  true 
•  of  afTairs  has  been  conununicated  to  the  security  holders 
ami  th<-  public  at  larK*',  it  is  really  won<lerful  to  note  the  change 
In  Wall  Street's  sentiment  regarding  the  General  Electric  Com- 
pany. Wall  Htreet  appreciates  that  the  money-making  possi- 
bilKifs  are  large,  and  It  believes  that  all  Interests  have  now 
pal)  h<-d  up  thilr  illfferences  and  have  devoted  themselves  to  the 
so).-  |iiir|M(Me  of  so  administering  the  affairs  of  the  c<inipany  as  to 
make  the  largest  prolits  possible  at  a  minimum  expenditure  of 
gross  receipts.  Note  was  made  In  these  columns  some  weeks 
ago  of  the  g(M»d  feeling  that  had  resulteil  from  the  results  of  an 
Investigation  of  the  company  that  a  prominent  Hroad  street  com- 
mission house  had  made  in  b)-half  of  such  of  Its  foreign  clients 
as  are  large  ho|<|i-rs  of  <;eneral  Klectric  securities.  In  the  same 
way  orje  of  the  representatives  of  large  Dutch  Interests,  who  re- 
cently came  to  America  to  make  a  study  of  railroad  projiertlea, 
tiMik  occasion  to  make  an  exhaustive  analysis  of  the  General  Klec- 
•  rl<'s  condition  ami  possibilities.  The  results  have  convinced 
him  lbii«  nil  lM-)irlsh  feeling  regarding  the  property,  so  far  as  Its 
I'  -i  concernecl.  are  unwarranted  by  fact,  ancl  that  the 

111  i-'loned   by   the   misfortunes  of   the  (;eneral   Electric 

Company  in  1H93  can  now  be  allayed  with  a  perfect  confidence  that 
Ihe  company  Is  once  more  tm  the  money-making  road.  Of  course 
the  st(K-kholders  must  still  face  the  necessity  <if  reducing  the  capi- 
tal si<rtk  to  make  up  for  the  enormoUH  shrinkage  in  assets.  Hut 
Wall  Stre«-t  Is  disposed  even  to  reKard  this  as  a  favorable  move, 
and  Ihi-  stock  this  wei>k  was  firmest  when  It  was  announced  that 
progress  had  In-en  made  In  the  plan  for  the  early  reduction  of  thi- 
capital  sti»ck  to  |1.1,(HK).0f»0.  so  that  <llvidends  on  the  preferred 
could  •>♦•  resumed  at  no  distant  dat.-.  As  a  matter  of  fact,  the 
matter  of  making  good  the  Impairment  of  capital  has  not  yet 
lear-hi)!  such  a  stage  as  to  allow  of  any  <lefinite  announcement  re- 
Katdlng  the  board  of  directors'  plans.  One  of  its  imjinbers  says 
that  the  (|uestlon  has  not  even  been  brought  up  as  a  matter  «if 
business  at  any  direct«»rs'  meeting  held  since  the  annual  st«>ck- 
holilers'  me«>tlng  last  month.  To  be  sure  the  subje<-t  is  fret|uently 
a  source  of  Informal  discussion,  and  enoiiKh  Is  being  said  about  It 
In  this  way  to  warrant  th-  statement  that  when  the  board  does 
Inke  the  matter  u\>.  lis  members  will  all  have  agreed  beforehand  on 
Ihe  plan  whl<h  will  bi-  submitted  to  a  special  stockholders'  meet- 
ing for  approval.  This  same  dirccttir.  In  speaking  of  other  mat- 
ters affecting  Ihe  company's  future  policy,  says:  "The  <|iie(«tion 
of  a  i1lvldi>nil  on  the  preferred  slock  will  not  he  c<insldered  until 
after  the  imi  t  of  capital  is  svllled.       In  regard  to  tb«-  filling 

of   Ihi-   two   i.  ^    III  ibe   bo.iril   of  directors,  authorized   iit    the 

stockholilcrs'  meeting,  nothing  has  yet  been  done.  There  will  W 
a  meeting  this  month,  and  some  action  may  be  taken.  The  bus- 
iness of  the  company  Is  proKressIng  as  well  as  was  expect«'d.  It 
Is  receiving  Its  full     ^  and   Is  filling  them  promptly   " 

The   friends   of  the   I.  ,.    Company   have   bei>n    particu- 

larly Jubilant  over  the  ilerinion  In  what  Is  known  as  Ihe  "Oconto" 
case,  the  real  title  of  the  case  being  the  Edison  Electric  Light 
Contpany  versus  the  Electric  Manufacturing  Company,  of  Oconto. 
Wis.  The  Cnlled  Mtntes  <*ourt  of  Appeals  at  Milwaukee  maken  Its 
decision  enilrelv  In  favor  of  the  General  'Olectrlc  Company.  hoidjuK 
Ihat    the    !  lamp   patent.    i>ondente   lite,    should   l>e   protected 

against   I: 

WKSTKUN  T^NION  TEI.RGHAPIl  st.K-k  has  emerged  fn.m 
the  .>bscurllv  In  which  It  has  »>«'en  plunged  of  recent  wiH-ks.  and 
some  llvly  speculation  lias  be.-n  Indulged  in  Ibis  w«M'k.  The 
people   who   liave   been    '  -U    ^rf  extr-moly   confident 

In    their   rtssiTtlon    th.-it  nr»>    close    nt    hand.      They 

argue  that  then>  Is  n«i  n^nson  why  Western  t'nion  should  sell 
ilown  In  a  1  per  <N«nt.  money  market,  hut  there  is  every  reason 
to  ex|>erl  higher  nuolnilons  An  offlclBl  at  ISJi  Rrondwnv  uhe 
eTecutlve  officer  are  lorntcd  th-  Vob  iho  njtserti- "  while 

Ihe  net  enrnlMtri  for  lhr>  ^.^.^^  >  !    >o|   l>oen  so  .  i   that 

nnv  one  kncv  >    will  show,  none  the  less  It  can  be 

said   Ihat   lb.  illng  es|>enses  will  offset   whatever 

losses    have    been    Incurred    through    the    falling    off    of    business 
"The    Western    Union    TelegiTiph    Company."    he   adds.    '  "  >t 

owe  a  single  dollar:  that  Is  to  say.  it  has  not  a  dollar  .>;  „ 


debt.      On  the  contrary,   it  has  a  surplus  fund  of  from  $6,000,00U 
to   $7,000,000.       The   dividend  for  the  July  quarter,  gauged  by  present 
business,  will  be  earned  and  paid  at  the  regular  rale  of  5  percent." 
Leading  bull  operators  venture  the  prediction  that  Western  Union 
will   s*>on   be  made  the  pivotal  stock  of  the  whole  market   on   the 
upward,  and   this  can  be  done  because  of  the  very  small  amount 
of   fioating   stoc-k.      The   transfer   books  show   that  out  of   1.».mx».(K)0 
shares  but  80,000  are  floating  in  brokers'  names,  and  of  this  amount 
at    least   20,000   shares   belong   to   private    parlies,    who   could    lake 
them    up    at    any    moment.      There    being    then    but    60.000    out    of 
j.Ofm.'iOd    .shares    left   to    trade,    it    can    easily   be    imagined    that    it 
would    not  take  much  manipulation  to  corner  the  stock  and  make  the 
liv<  s  of  such  traders  as  nri'  willing  to  put  out  short  contracts  ver.v 
unh:ipi)y.      The   investment   demand    for   this   sppcialty    breaks   all 
records,    and,    with    the    exception    of    the    Lackav.-anna    Railroad, 
there  Is  no  other  coriH)ration.  of  similar  magnitude  with  the  West- 
ern Union    whose  securities  are  listed  on  the  Stock  Exchange    that 
has  fewer  shares  afloat.      Strange  as  it  may  .seem,  there  are  bears 
who  .see  even  in  this  distribution  of  stock  in  the  hands  of  investors 
a  depressing  argument,  because,  so  they  say, "if  it  was  found  nec- 
essary  to   reduce   dividend.^,    the   stock   W'ould   come   out   very   fast 
and   make  one  of  the   old-time  breaks  common   enough   when   the 
general  public  was  carrying  a  great  many  stocks."      There  doesn't 
seem  to  be  much   likelihood  just  now  of  a  reduction  in  dividends, 
however.    Nf>ne  the  less  there  are  bears  on  the  stock.    One  of  them, 
the  hea<l  of  a  large  Chicago  house,  is  quoted  by  Dow,  Jones  &  Co. 
as  follows:     "I  think  that  the  people  who  buy  Western  Union  will 
see  a  loss  on  their  investment,  principally  on  account  of  the  strides 
which    are    being    made    by    the    opposition    companies.      The    tele- 
phone   compan.v    is    taking    business    by    its    better    wires.         The 
Ccmimerclal    Cable    Company    is    getting    the    cream    of    the    cable 
business,   and   the  I'o.^tal  company   is  preferred  in  many  localities 
<m  account  of  its  better  service.      This,  with  Western  Union's  big 
capital,  entails  a  burden  which  I  expect  to  see  reflected  in  an  en- 
forced   reduction    in    dividends    and    a    consequent    decline    in    the 
stock."      It   is  to  be  remembered,   however,   that   this  Is  the  bear 

\ersinn. 

WESTI.VG HOUSE  ELECTRIC  matters  for  the  moment  are 
(julet.  The  speculation  in  its  stock  issues  is,  for  the  time  being, 
very  light,  but  people  who  are  In  touch  with  the  management, 
and  are  familiar  with  its  present  business  and  future  prospects, 
are  keeping  a  sharj)  eye  on  the  two  classes  of  slock.  The  annual 
meeting  of  the  stockholders  of  the  Weslinghouse  Electric  Com- 
pany will  be  held  at  Pittsburgh  <.in  the  16th  Inst.  The  annual 
report  will  be  Issued  next  week  by  the  directors  of  the  company. 
It  will,  it  is  promised,  make  a  surprisingly  good  showing.  Re- 
garding the  current  business  of  the  company,  it  is  reportinl  that 
during  the  month  of  March  the  floating  debt  was  reduce<l  $1*00.000. 
This  leaves  the  amount  still  payable  around  $.'>oo.OOO.  It  is  .said 
that  the  ccmipany's  bills  receivable  are  more  than  ample  to  wipe 
this  out  entlrel.v   whenever  It   Is  deemed   advisable. 

EDISON  ELPX-TRIC  ILLUMINATING  (New  York)  bonds  con- 
tinue In  |)rime  deii\and.  The  feature  of  the  financial  month  Just 
ended  has  been  the  incjuir.v  after  good  bonds,  due  to  the  desire  of  the 
large  amounts  of  idle  money  in  this  city  to  find  more  remunerative 
returns  than  loan  rates  on  the  Street  afford.  Edison  Illuminat- 
ing bonds  have  been  regarded  as  a  gilt-edged  investment,  and  the 
price.  \0'i\  for  a  h  per  cent.  bond,  is  got)d  evidence  how  well  kxiked 
upi»n  these  securities  are. 
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New  Incorporations. 


THE  INTEK-UUHAN  RAPID  TRANSIT  COMPANY.  Trenton. 
N.  J.,  capital  st<»<'k  $1.0'10.000.  has  been  lncor|x»rated. 

Tin:  CALIFOHNIA    GROCND   ELECTRICAL  COMPANY.  San 
Francisco.  Cal..  capital  stock  $UXt.ooo.  has  Ix^en  lncor|>orated  to  deal 
In    and    operate    electrical    Inventions    and    devices.      Frank    Shay. 
O.  W.  Schell.  D.  Spencer.  L.  C.  Branch,  and  N.  M.  Fay.  San  Fran- 
cisco. Cal..  are  the  promotem. 

THE  CUTLER-HAMMEU  MANUFACTURING  COMPANY. 
Chicago,  III  ,  capital  stiK-k  $4.0^)0.  has  l>een  formed  to  manufacture 
and  deal  In  electrical  appliances  and  supplies.  H.  H.  Cutler, 
E.  W.  Hammer,  and  R.  L.  Commons  are  InleresUd. 

THE   GLENCOE   ELECTRIC  COMPANY,   Chicago.    Ill  .   capital 
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stock  $3,000,  has  been  incorporated  by  John   Planning  and  others. 

THE  ELECTROLYTIC  REDUCTION  COMPANY,  San  Fran- 
cisco, Cal.,  capital  stock  $1,000,000,  has  been  formed  to  mine  and  re- 
duce   ores. 

THE  ELECTRO-METALLIC  BRICK  COMPANY,  Chicago,  111., 
capital  stock  $300,000,  has  been  incorporated  by  J.  E.  Robinson 
and    others. 

THE  JERSEYVILLE  TELEPHONE  COMPANY,  Jerseyville, 
111.,  has  been  incorporated  by  J.  G.  Swartz  and  others.  The  capi- 
tal   stock   is  $5,000. 

THE  IMPERIAL  ELECTRIC  LAMP  COMPANY,  New  York, 
has  been  incorporated  with  a  capital  stock  of  $250,000  l)y  J.  K. 
Wood  and   others. 

THE  TELEPHONE  EXCHANGE  COMPANY,  of  Seneca,  Kan., 
has  been  incorporated  by  J.  A.  Gilchrist  and  others.  The  capi- 
tal  stock   is   $25,000. 

THE  NEMAHA  TELEPHONE  EXCHANGE  COMPANY,  Sen- 
eca, Kan.,  capital  stock  .$25,000,  has  been  incorporated  by  J.  D. 
Kennard  and  others. 

THE  SPECIAL  FIRE  ALARM  SIGNAL  COMPANY,  New  York, 
has  been  incorporated  by  Frederick  Pearce  and  others.  The 
capital  stock  is  $50,000. 

THE  CHICAGO  AND  MORGAN  PARK  ELECTRIC  STREET 
RAILWAY  COMPANY,  Chicago,  111.,  capital  stock  $500,000,  has 
been  formed  by  F.  Dean. 

THE  HILLSBORO  INVESTMENT  AND  ELECTRIC  COM- 
PANY, Hillsboi-o,  Tex.,  capital  stock  $50,000,  has  been  organized 
to  supply  electric  power,  gas,  etc. 

THE  INTERSTATE  CONSTRUCTION  COMPANY,  Des  Moines, 
Iowa,  capital  stock  $500,000,  has  been  Incorporated  by  E.  I.  Rosen- 
feld  and  others  to  construct  and  operate  railway  and  telegraph 
lines. 

BAKER  CITY,  ORE.— The  Baker  City  Electric  Light  Company 
has  been  incorporated  with  a  capital  of  $60,000,  to  erect  and  main- 
tain -an  electric  light  plant.  Jos.  A.  West  and  C.  W.  Nibley,  Jr., 
are  interested. 

THE  ROSE  ELECTRIC  COMPANY,  St.  Louis,  Mo.,  capital 
stock  $40,000,  has  been  formed  to  manufacture  and  deal  in  elec- 
trical machinery,  etc.  P.  L.  Rose,  A.  E.  Rose  and  Matilda  Rose, 
of  St.    Louis,   are   the   incorporators. 

THE  INTER-COUNTY  STREET  RAILWAY  COMPANY,  Tama- 
qua.  Pa.,  capital  stock  $200,000,  has  been  incorporated  to  construct 
and  operate  a  street  railway.  C.  E.  Hogue,  S.  Friedberger,  J.  C.  De- 
dier,  Philadelphia,  Pa.,  are  the  incorporators. 

THE  DOBBS  FERRY  LIGHTING  COMPANY,  Dobbs  Ferry, 
N.  Y.,  capital  stock  $40,000,  has  been  incorporated  to  supply  elec- 
tric light,  heat  and  power.  G.  C.  Todd,  G.  F.  Cameron  and  Oliver 
Snow,    Tarrytown,    N.   Y.,   are   the   organizers. 

THE  IMPERIAL  ELECTRIC  LAMP  COMPANY,  New  York, 
capital  stock  $250,000,  has  been  formed  to  manufacture  electric 
lamps  and  appliances.  H.  F.  Rogers,  J.  P.  Wood,  Huntington, 
and  R.  I.  Murray,  Chappaqua,  N.  Y.,  are  interested. 

THE  PORTLAND  ELECTRIC  WORKS,  Portland,  Me.,  capital 
stock  $50,000,  has  been  formed  to  make  and  sell  all  kinds  of  elec- 
trical supplies.  The  promoters  are  Nathan  E.  Redlon,  Chas.  O. 
Files.  Howard  Gould  and  H.  G.   Bennett,  Portland,  Me. 

THE  GENEVA  CONSTRUCTION  COMPANY,  Trenton,  N.  J., 
capital  stock  $25,000,  has  been  formed  to  take  contracts  for  the 
construction  of  railroads,  electric  light  plants,  etc.  J.  B.  Reilly, 
Thos.  Craig,  Trenton,  N.  J.,  and  J.  F.  Dolan,  New  York,  are  the 
promoters. 

THE  LIVGRO  INCANDESCENT  LAMP  COMPANY,  Harrison, 
N.  J.,  capital  stock  $1,000,000,  has  been  formed  to  manufacture  and 
sell  incandescent  electric  lamps.  W.  E.  Forest,  A.  H.  Gross,  Jos 
Livingston,  New  York  City,  and  C.  M.  Myers,  Newark,  N.  J.,  are 
interested. 

THE  LORAINE  MACHINE  COMPANY,  New  York,  capital 
stock  $1,800,  has  been  incorporated  to  manufacture  electrical  and 
mechanical  machines.  Jerome  Bradley,  5  Dey  street;  W.  M.  Earl, 
32  West  128th  street,  and  H.  H.  Gevel,  5  Ridge  place,  New  York, 
are    the    promoters. 

THE  STATE  BELT  ELECTRIC  STREET  RAILWAY  COM- 
PANY, Bangor,  Me,  capital  stock  $200,000,  has  been  formed  to 
construct  and  operate  an  electric  street  railway.  The  organizers 
are  C.  A.  Oakes,  Brooklyn,  N.  Y.;  C.  Shuman,  Bath,  and  G.  W. 
Mackey,    Bangor,    Me. 

THE  MARION  STREET  RAILWAY  COMPANY,  Marion,  Ohio, 
capital  stock  $100,000,  has  been  formed  to  construct  and  opei-ate 
street  railways  and  to  furnish  light,  heat,  power,  etc.  E.  Durfee, 
C.  E.  Turner,  G.  LifHer,  E.  Huber,  H.  Strelitz  and  G.  E.  Burlow 
are    the    incorporators. 

THE  GEO.  L.  COLGATE  COMPANY,  New  York,  capital  stock 
$20,000,  has  been  formed  to  manufacture  electrical  machinery. 
The  interested  parties  are  G.  L.  Colgate,  Fanwood,  N.  J.;  G.  O. 
Van  Voast.  Jr.,  543  Herkimer  street,  and  I.  A.  Stevenson,  394 
Shepard  avenue,   Brooklyn,   N.   Y. 

THE  MASON  ELECTRIC  COMPANY,  Chicago,  111.,  capital 
stock  $10,000,  has  been  organized  to  manufacture,  buy  and  sell 
machinery  used  in  equipping  or  constructing  electric  railways, 
mining  plants  or  kindred  interests,  and  also  to  construct  electric 


railways.      The   promoters  are   Norman   Totten,   F.   A.   MfX)re  and 

Manton     Maverick. 

THE    DEWEY    ELECTRIC    SIGNAL   COMPANY,    Jersey   City, 

N.  J.,  capital  stock  $60, WO,  ha.s  been  formed  to  manufacture,  buy 
and  sell  machinery,  lamps,  motors,  etc.,  ajjpertaining  to,  or  con- 
nected with,  the  production,  distribution,  etc.,  of  electricity  for 
signaling  power.  A.  M.  Dodge,  J.  F.  Tama,  New  York;  F.  G. 
Ingersoll,  New  Haven,  Conn.;  E.  B.  Wyman,  Highwood,  and  G. 
B.  Hollister,  Rutherford,  N.  J.,  ar^^  the  promoters. 
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Office  of  Thc  Ei^ectrical  Wobld,        I 
253  Broadway,  NB«r  York,  vliiy  j,  1894.) 

MR.  FRANK  FULLER,  of  Seth  W.  Fuller,  manufacturer  of 
electric  apparatus,  27  Arch  street,  Boston,  Mass.,  was  in  town 
last  week. 

MR.  EDWARD  J.  DALTON,  manager  of  M.  T.  Davidson's  New 
York  otRce,  77  Liberty  street,  reports  having  sold  a  number  of 
steam  pumps  to  electrical  plants  during  the  past  week. 


New  Eno-land  Notes. 


Branch  Office  of  the  El^ctricai,  World, 
Room  91,  Hathawav  Building,  620  Atlantic  Ave., 
Boston,  Mass.,  May  5,  1894. 

BURTON  E.  BAKER,  formerly  of  the  Thomson-Houston  com- 
pany, with  offices  in  the  Whittlesey  Block,  New  Britain,  Conn., 
is  forming  the  Improved  Electrical  Machine  Company,  to  manu- 
facture  electrical   appliances. 

THE  WATERHOUSE  ARC  LAMP  for  incandescent  and  arc 
circuits  has  been  adopted  by  the  Boston  and  Maine  Railroad  Com- 
pany for  the  Union  Station  in  Boston.  The  order  was  obtained 
by  Mr.  F.  G.  Waterhouse  personally. 

THE  PETTINGELL-ANDREWS  COMPANY,  Boston,  has  just 
been  awarded  a  nice  contract  by  the  Union  Street  Railway  Com- 
pany, Providence,  R.  I.,  for  the  overhead  construction  of  its  Paw- 
tuxet  Valley  and  Pawtucket  Street  Railway  divisions. 

THE  BILL  to  permit  cities  and  towns  to  construct,  maintain 
and  lease  conduits  for  electric  wares,  cables  and  conductors  has 
been  rejected  by  the  House  of  the  Massachusetts  Legislature  by 
a  vote  of  73  to  61,  but  its  author,  it  is  said,  will  endeavor  to  get 
a  reconsideration. 

MR.  E.  W.  LITTLE,  vice  president  of  the  Interior  Conduit  and 
Insulation  Company,  and  Mr.  Jean  A.  Wetmore,  of  the  Okonite 
Company,  were  Boston  visitors  this  week.  Their  headquarters 
were,  of  course,  at  the  offices  of  the  Pettingell-Andrews  Company, 
their  New  England  agency. 

THE  DAY-MOBERG  ELECTRIC  COMPANY.  Boston,  has  re- 
moved its  office  and  factory  to  185  Franklin  street,  where  it  ha;; 
greater  convenience  fo''  the  manufacture  of  its  storage  battery — 
the  "Jupiter"— and  other  specialties,  and  the  general  condtict  of 
its    rapidly    growing    business. 

MR.  LINTON,  of  Linton  &  Southwick.  Worcester.  Mass..  fa- 
vored this  office  with  a  call  this  week,  and  reports  the  demand 
for  his  switches  as  constantly  on  the  increase.  This  firm  makes 
a  specialty  of  the  manufacture  of  switches  of  superior  grade  and 
at  extremely  low  prices,  and  will  very  soon  place  on  the  market 
another    and    improved    switch. 

MR.  ALEXANDER  JAY  AVURT^.  of  the  Westinghouse  Elec- 
tric Company.  deli%ered  an  interesting  lecture  Monday  evetiing. 
April  30,  on  "Non-Arcing  Lightning  Arresters."  before  the  Society 
of  Arts,  Boston.  The  students  of  the  Institute  of  Technology 
were  out  in  good  numbers  and  gave  the  lecturer  a  hearty  re- 
ception, and  the  able  address  of  Mr.  Wui.z  on  this  very  impor- 
tant subject  commanded  the  closest  attention  of  all  present. 

THE  MEIGS  ELEVATED  RAILWAY  MEASURE  is  commented 
upon  by  the  Boston  "Transcript"  as  follows:  "The  transit  commit- 
tee's report  is  the  beginning  rather  than  the  end  of  the  matter.for  the 
Meigs  bill  will  have  a  thorough  overhauling  by  the  finance  com- 
mittee in  its  monetary  provisions;  and  as  to  its  physical  features, 
there  are  on  the  Senate  table  the  petitions  of  White  and  Boynton 
and  Mack,  each  with  a  bill  ready  to  be  brought  forward  at  the 
fitting  moment  to  supplant  and  succeed  the  bill  reported  by  the 
transit   committee." 


Pittsburg  Notes. 


PlTTSBUKG.May  4.   1894. 

THE  EDISON  GENERAL  ELECTRIC  COMPANY  has 
filed  a  suit  in  the  United  States  Court  in  this  city  against  the 
Uniontown  Street  Railway  Company,  to  recover  $5,000.  The 
amount  Is  claimed  to  be  due  on  a  promissory  note,  for  which  pay- 
ment was  refused  when  it  fell  due. 
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DIRP:CT0R  McAfee,  of  the  Department  of  Public  Works.  Al- 
legheny, Ifl  particularly  li»t«>r»-Hted  In  a  device  for  supporting  elec- 
tric light  wires.  Hl«  plan  i«  to  place  the  electric  light  wires  in  an 
arch  in  the  mld'll<-  of  th.-  Htreet,  and  thus  do  away  with  the  mast- 
arm  system.  Mr.  M'Afee  exi>ects  that  his  method  will  greatly 
add  to  the  Improvement  of  the  streets.  In  giving  an  explanation 
of  the  system,  he  said  that  he  intended  to  erect  an  arch  40  feel 
ahove  the  street.  This  arch  is  to  be  constructed  of  structural 
iron  or  steel,  and  will  Ix-  ai  '   under  the  street  on  stone  foun- 

dations.     The  weight  of  tl,  will  act  as  a  brace,  and  as  a 

result  no  jfuy  wlr<«  will  b*-  »••<  «-H«ary.  They  may  be  placed  a 
much  greater  distance  upart  than  the  mast  arms  are  now.  At 
a  height  of  at>«jut  30  feel  the  crossbars  and  pendant  will  be  placed 
and  f>n  these  will  \te  a  place  from  which  the  arc  lamps  are  to  be 
Busrx-nded.  At  a  certain  distance  below  there  will  be  room  made 
for    the    trolley    wlr<-s.      K-'stlng    on    the    <  ■  and    braced    by 

the  rising  cur^e  of  the  arch   Ih  to  \te  an  in  frame  fin  which 

to  string  the  win-s.  Ii«'iow  and  above  the  street  railway  feed 
wlr»*s  arc  to  be  attached,  and  then  the  city  and  other  electric 
light  wires.  Again,  some  distance  above  these  is  the  place  for 
the  telegraph  wires,  and.  at  last,  even  higher  than  these,  the  city 
fire  and  f»r»li<-«'  wln-s.  Whih*  spt-aking  about  this  proposed  sys- 
tem Mr.  McAf<-«'  n-markcd:  "My  idea  to  adopt  this  method  is, 
b«'CHUs<'  it  Is  (ln-apfr  than  th«»  underground  plan,  has  some  ad- 
vantages over  that  method,  and  also  b»?cause  I  think  it  would  be 
easier  to  Induce  the  street  railway  and  electric  light  companies  to 
adopt  this  system  than  the  underground  plan.  I'nderground  cur- 
rents of  flfctrlclty  have  a  bad  effect  upon  the  water  lines.  My 
system  will  n.it  Interfere  with  the  firemen  in  case  of  fire,  and  I  also 
think  thewe  nr<-h>-H  will,  to  Hnme  extent,  enhance  the  appearance 
of  streets;  at  all  events  It  will  be  a  manifest  improvement  upon 
the  unsightly  poles  of  the  prewnt."  The  director  has  had  an 
ordinance  drawn  up  upon  this  matter,  which  will  bo  presented  be- 
fore councils  in  a  few  dayH,  nn<l,  owing  to  the  influential  position  of 
Mr.  McAfee,  It  is  very  likely  that  the  matter  will  be  approved  of. 


Western  Notes. 


I'.KANCH  OrricK  or  Tmr  F.i.ECTRiCAi  World,       | 
3^>  Monadnocic  Kuil'lint;  Ohicaco,  May    4.    ■8()4.j 

THE     CHEAT     WESTEItN     MANl'FArTrRINr,     COMPANY. 

finding   its   eld   ijuarters   In   South   Canal   street   Inadequate  for   the 

enormous  l>uslness  which  It  Is  doing  at  present,  has  decided  to  move 

to  now  and  commodli»UB  apartments  at  116,  118,   120  Market  street. 

Here  It  will  have  one  of  the  best  equipped  houses  in  Chicago,  and 

Is    to    be   ci>ngrntul«itecl    <in    this    Important    move.      The    manager. 

II.    K.   ftlllman,   1m   winning  a   great   many  compliments  because  <if 

his  able  management  of  thiH  llrm.       It  seems  to  have  gone  steadily 

forward   from   its  lncor|>oralion,  until   It   Is  now  recognized  as  one 

of   the    leading    houses   of   the    West.      The   works    at    Duluth    are 

crowded  more  than  i-ver  wllh  orders,  and  every  fine  rr>nnected  with 

the  company   rannof    but    feel    the   spirit    of   projjress     whl<-h    Is   at 

present  so  manifest. 


Canadian   Notes. 


OiiAwA.  Oiil..    Nf;i\  4.  |8.>4. 

OTTAWA.  ONT.-The  Itell  Telephone  Company  has  n  bill  be- 
fore the  I>onilnlon  I'arllament.  which  titk<-s  authority  to  issue 
bonds  or  debentures  to  the  amount  of  7r>  jer  cent,  of  its  paid  up 
capital  stiM'k.  As  thia  Is  $2,500,000.  the  new  Issue  amounts  to 
over    $1,700,000. 

TOHONTo.  ONT.— K.  N.  Cex.ke.  n-presentlng  the  Western  Ele<-- 
Irlcal  Manufacturing  Compatjy.  of  ChleaKo,  has  been  In  the  city, 
where  he  Is  anxloiiH  to  establish  a  branch  of  the  company's  bus- 
iness, lie  also  had  a  oonferonco  with  the  city  enginwr  with  ref- 
•  rence  to  putting  in  nn  electric  llghiing  plant  for  the  citv.  He 
will  look  over  the  groim<l  anrl  then  Kiibmli  an  estimate  for  the 
work.  The  city  eriKln  -.r  ban  sent  a  elreular  to  several  dirferenl 
electric   rompanlen.    asking    for   a    similar   estimate. 

HT.  JnllN.  N.  B,-Mr.  Van  Home  and  James  Hoss  on  their  re- 
turn from  Ottawa  will  pro<-eed  nt  onre  to  Ht.  .lohn  for  the  pur- 
pose of  nuituiing  the  plans  for  lh««  extension  of  their  newly  ac- 
quired rleclrh-nl  and  slr«'-l  liilhxiiy  plant.  This  comprises  th«' 
charters  of  three  ilirfeirni  •  ••nipanles.  whl<'h  were  liought  fo»- 
$?2.000.      The    new    owners    Intend    do\ible-tracktng    the    road,    and 

extending  both   It   and  the  electric  light   to  the  adjoint .>...i - 

for  which  pur|x»se  they  ex|>ect  to  ex|>end  the  stim  of  ? 

HAMILTON.  ONT      Mayor  Stewart    had   a  .<<•   with   th-* 

directors  i»f  the  Hamilton  Electric  IJght  and  1"  .  ■  mipany  this 
week.  In  reference  to  the  renewal  of  contract  for  lighting  the 
city.  The  ele<Mrlc  light  company  say  they  will  renew  the  con- 
tract for  five  years  at  the  oM  figure,  but  If  the  contract  is  to  l>e 
for  only   .  will    l>e  higher.      Frank   H    Hae.   the 

electrical  vill  meet  the  Hoard  of  W<»rks.  when  it 

is  probable  he  will  be  enKaeod  to  prepare  a  report  on  the  proposed 
plan  to  establish  mtiniclpnl  electric  light  works. 

WINNIPF.O.  MAN.— For  acme  time  nothing  has  l»een  heard 
of   the   pi.  btit 

negotiall  :  ,  will 

cotntncnce  this  spring.  K.  \\  .  Cnicleuigh.  who  holds  the  charter, 
has  been  In  communication  with  A.  W.  Austin,  of  the  Winnipeg 
Street  Uallway.  to  construct  the  road  while  he  (Mr.  Austin)  has 
been  aw.-iy  in  England,  and  the  reply  was  that  nothing  could  be 


done  until  the  return  of  Mr.  Austin  to  the  city,  and  that  in  the 
meantime  the  company  make  no  arrangements  with  other  parties 
to  go  on  with  the  work.  Upon  Mr.  Austin's  return  the  matter 
will  be  discussed  with  him,  and  it  is  understood  that  he  is  willing 
to  make  a  contract  with  the  company.  Besides  this,  Duluth  capi- 
tal will  be  forthcoming  to  build  the  road,  should  it  be  wanted, 
and  if  Mr.  Austin  will  not  take  hold  the  American  money  will  be 
utilized.      In  either  event  work  will  be  proceeded  with  this  spring. 


English  Notes. 

(From    Our    Own    English    Correlspondent.; 

1/>MX>N,  England,  April  ig,  1&94. 

MUNICIPAL  ELECTRIC  LIGHTING.— The  Town  Council  of 
the  well  known  south  coa.«t  seaside  resort  of  Folkestone  has  de- 
cided to  spend  £35,000  on  a  municipal  electric  lighting  scheme. 

ELECTRIC  PUMPING.— The  Worcester  City  Council,  whose 
municipal  electric  supply  station,  driven  by  water  power,  will 
shortly  be  opened,  propose  to  give  their  station  a  day  load  by  em- 
ploying electric  motors  geared  to  three-throw  pumps  to  perform 
the  necessary  pumping  work  at  the  municipal  water  works. 

ELECTRIC  MINING  MACHINES.-<:onsldering  the  trouble 
which  the  coal  owners  have  had  in  the  past,  and  are  likely  to 
have  in  the  immediate  future,  with  their  workmen,  it  seems  some- 
what strange  that  more  attention  has  not  been  paid  by  colliery 
f.wners  to  the  introduction  of  mechanical  appliances  for  the  win- 
ning of  coal.  This  question  was  raised  recently  in  a  paper  read 
before  the  Manchester  Geological  Society,  and  In  the  discussion 
that  followed  a  government  inspector  of  mining  remarked  that 
the  "Hurd"  pneumatic  electrical  cutting  machine,  which  had  been 
exhibited  at  that  meeting,  seemed  to  be  more  adapted  for  a  long 
wall,  whilst  in  Lancashire  the  system  of  working  was  mostly  "pil- 
lar and  stall."  Another  member  remarked  that  the  reason  that 
coal  cutting  machines  had  not  been  adopted  in  Lancashire  was  not 
that  there  was  any  i)rejudice  against  them  or  unwillingness  on 
the  part  of  the  coal  fiwners  to  ad<ipt  mechanical  appliances,  but 
simply  because  machines  had  not  been  produced  cav>able  of  work- 
ing successfully  with  the  bad  roofs  they  had  in  most  of  the  mines. 

UNDERGROUND  MAINS.— Some  interesting  information  was 
given  to  the  public  at  a  recent  meeting  of  the  Northern  Society 
of  Electrical  Engineers  upon  various  points  connected  with  un- 
dergrr)und  mains.  Mr.  Crompton,  the  founder  of  the  bare-cop- 
per strip  system,  has  always  maintained  that  the  cost  of  main- 
tenance of  mains  laid  in  this  way  would  turn  out  to  be  "next  to 
nothing."  The  following  figures  for  the  South  Kensington  mains. 
It  must  be  admitted,  substantiate  this  claim.  The  total  cost  for 
laying  mains  In  Kensington  amounts  to  £,=>6,(mxi.  of  which  by  far  the 
greater  part  was  sjient  in  the  years  1S91  an<l  lSi*_'.  The  cost  of 
maintenance,  including  all  rejialrs  to  surface  Ijoxes,  caused  by 
wearing  away  of  cement,  modifications  in  paving,  resetting  of 
boxes  cau.sed  by  reflagging,  etc..  comes  out  at  considerably  under 
.%  per  cent,  per  annum  on  the  capital  <iutlay.  In  the  matter  of 
insulation  also,  about  which  there  has  been  considerable  doubt. 
It  is  found  that  at  Hove,  in  wet  weather,  the  average  insulatii^n 
resistance  runs  from  .^tt  to  ..'i  megohm  per  mile,  and  in  dry  weather 
from  2  to  3  megohms.  Mr.  Callender.  of  Callender'a  Bitumen 
Tele^rraph  and  Waterproof  (^ompany.  i>olnted  out  that  of  the  R2 
stations  at  pn-sent  at  work  in  the  l'nite<l  Kingdom,  only  19  used 
throughout  rubber  insulated  cables,  whilst  :?9  used  throughout 
cables  insulate<l  by  materials  other  than  rubber.  Several  mem- 
bers of  the  society  expressed  decidedly  favorable  opinions  as  re- 
gards paper  Insulated  lead  covered  cables.  Mr.  NIsbett.  of  the  City 
of  lyondon  Electric  Lighting  Company,  gave  the  following  example 
of  the  f1<-xibility  of  a  paper  insulated  cable,  the  cable  being 
a  treble  concentric  cable  of  It^  Inch  diameter:  The  cable  was 
l>ent  to  a  .W-feet  radius  and  straightened,  and  a  pressure  of  4.R00 
Vfilts  was  then  applied.  an<l  successfully  withstood,  the  cable 
being  deslgne<l  to  work  at  200  volts  only.  There  was  also  a  con- 
sensus of  opinion  in  favor  of  keeping  the  various  s"ctlons  of  net- 
work separate,  so  as  to  a\oid  the  jtossibilily  of  a  single  fault  on 
the  big  system  .leopardizlng  the  entire  network. 

ELECTRICAL  Ml.SCELLANEA  AT  THE  IN.'^TITUTION  OF 
kLECTRICAL  ENGLNEERS.— In  the  programme  of  the  Insti- 
tution of  Electrical  Engineers  ther«>  was  recently  a  gap.  and  Ti 
fi-ssor  Avrton  «»bllKlnuly  came  forward  to  fill  It  with  a  mis  ■ 
laneous  sheaf  of  short  papers  dealing  with  a  uni\ersal  shunt  for 
galvanometers,  devised  b\-  himself  and  Mr.  Mather,  the  best  re- 
sistance for  the  receiving  Instrument  on  a  leaky  telegraph  circuit, 
a  transparent  conducting  screen  for  electrical  and  other  instru- 
menis  and  an  astatic  station  voltmeter.  The  transparent  conducting 
devised  by  Profess<ir  Ayrton  and  Mr.  Mather  for  use  with 
and  other  Instruments  is  considered  by  them  to  be  ne- 
cessitated by  the  occasional  powerful  electrostatic  effects  which 
arise  from  the  glass  of  such  Instrument  being  accidentally  or  in- 
tentionally rubbed.  As  an  example  of  what  might  possibly  take 
place  in  n  warmed  up  and  p<isslbly  dry  engine  room.  Professor 
Ayrton  showed  that  after  one  or  two  vlgoroijs  rubs  with  a  pocket- 
handkerchief  the  glass  face  of  a  SchticVert  voltmeter  was  so 
charged  that  the  ahiminlum  pointer  was  deflected  to  the  position 
of  40  volts,  a  Ifi-c.  p.  glow  lamp  having  been  warming  up  the  face 
for  some  20  minutes  beforehand.  To  make  sure  that  this  cause 
of  error  shall  not  have  any  effect.  Professor  A>'Tton  and  Mr.  Mather 
have   de>ised    their     transparent     conducting    costing,     which     is 
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ta  be  applied  on  the  Inner  side  of  instrument  faces.  The  recipe 
is  to  dissolve  one-quarter  of  an  ounce  of  transparent  gelatine  with 
one  ounce  of  glacial  acetic  acid  by  heating  them  ttjgether  in  a 
water  bath  at  100  degrees  Centigrade,  and  to  add  to  this  solu- 
tion half  the  vcjlume  of  dilute  sulphuric  acid,  prepared  by  mix- 
ing one  part  of  strong  acid  with  eight  of  distilled  water  by  volume, 
the  mixture  being  applied  while  still  warm  to  the  glass  shade, 
which  should  be  previously  polished  and  be  warm.  "When  this 
film  has  become  nearly  dry,  a  coating  of  Griffith's  anti-sulphuric 
enamel  should  be  applied.  Several  voltmeters  were  shown  treated 
in  this  manner.  It  is  interesting  to  observe  that  this  trans- 
parent conducting  screen,  if  we  are  to  assume  that  it  conducts  as 
an  ordinary  conductor,  and  not  as  an  electrolyte,  is  a  flagrant 
contradiction  of  Maxwell's  law  that  an  optically  transparent  body 
must  be  an  insulator,  and  that  every  electrical  conductor  must  be 
optically   opaque. 

ELECTRICAL  COMMUNICATION  WITH  LIGHTHOUSES 
AND  LIGHTSHIPS.— The  first  report  of  the  Royal  Commission 
appointed  to  consider  the  question  of  electrical  communication 
with  lighthouses  and  lightships  appeared  in  the  beginning  of 
last  year,  and  the  second  report  has  just  been  published.  The 
first  report  recommended  that  communication  should  be  effected 
by  means  of  a  telephone  cable  with  five  lightships,  one  pile  light- 
house and  three  rock  lighthouses;  the  Fastnet  light  of  the  south 
of  Ireland,  to  be  electrically  connected  with  the  shore  by  means 
of  a  non-continuous  cable.  These  recommendations  were  in  ad- 
dition to  those  relating  to  the  connection  of  some  18  lighthouses 
with  the  general  telegraphic  system  of  the  country.  The  total 
cost  of  carrying  out  the  recommendations  of  the  committee  were 
estimated  at  £25,000.  At  the  time  of  wiring  all  the  shore  light- 
houses referred  to  in  the  first  report  have  been  connected,  and 
two  out  of  the  five  lightships  have  just  been  telephonically  con- 
nected with  the  shore.  In  the  second  report  now  issued  some  19 
more  lighthouses  are  scheduled  for  electric  connection  with  life 
saving  stations,  at  an  estimated  cost  of  £1,800.  The  Royal  Com- 
mission state  that  they  received  and  considered  particulars  of  a 
number  of  inventions  for  effecting  electrical  communication  be- 
tween light  vessels  and  the  shore,  but  none  of  these  are,  in  their 
opinion,  preferable  to  the  method  adopted  on  the  Goodwin  and 
Kentish  Knock  lightships,  to  which  I  referred  in  a  recent  letter. 
The  report  concludes  as  follows:  "It  is  with  regret  that  we  have 
decided  to  confine  our  recommendations  in  this  report  to  shore 
lighthouses,  but  until  more  has  been  done  towards  effecting  the 
connection  of  those  light  vessels,  which  we  selected  in  our  first 
report  as  having  the  strongest  claims  to  immediate  attention,  we 
hesitate  to  add  to  the  list  of  light  vessels,  island  and  rock  light- 
houses with  which  we  consider  that  electrical  communication 
should  be  established."  There  is  a  valuable  appendix,  prepar-.-d 
by  Sir  Edward  Birbeck,  relating  to  the  system  of  coast  communi- 
cation in  vogue  in  Canada  and  the  United  States.  Sir  Edward 
Birbeck  was  much  struck  by  what  he  saw  on  the  coast  of  the 
Gulf  of  St.  Lawrence  and  along  the  coast  of  New  Jersey,  and  he 
states  his  opinion  that  the  maximum  efficiency  would  be  secured  if 
the  American  system  of  running  the  telegraph  lines  along  the 
coast  were  adopted  in  England,  instead  of  the  zigzag  system  of 
communication  through  inland  post-offices.  He  points  out  that 
neither  in  Canada  nor  the  United  States  is  there  a  single  instance 
of  a  rock  light  house  or  light  vessel  being  placed  in  electric  com- 
munication with  the  shore. 


Telegraph  and  Telephone. 


WHARTON,  TEX.— The  Sorrell  Brothers  Company  will  put  in 
a  telephone  line  iYz  miles  long. 

BROOKVILLE,  IND.,  is  anxious  to  have  the  telephone,  and 
has  recently  granted  a  franchise  to  M.  H.  Irwin,  publisher  of  the 
"Franklin   Democrat,"   and  John   G.   Goudie. 

WASHINGTON,  D.  C— The  Chesapeake  and  Potomac  Tele- 
phone Company  has  declared  a  dividend  of  50  cents  per  share, 
and  announces  that  from  May  1,  1894,  its  charges  for  each  set  of 
telephone  instruments  will  be  $10,  instead  of  $15  per  annum,  as 
heretofore. 


Electric  Light  and  Power. 


YUMA,  ARIZ. — A  franchise  has  been  granted  to  G.  A.  Allen  to 
build  an  electric  light  plant. 

AURORA,  ILL.— The  Brush  Electric  Light  and  Power  Company 
has  surrendered  its  charter. 

SHORT  CREEK,  ALA.— W.  T.  McCoy  and  W.  M.  McKnight  are 
to  establish  an  electric  light  plant. 

TALMAGE,  NEB. — A  company  is  being  organized  to  put  in 
electric  lights.      Henry  Renkin  is  interested. 

JACKSON,  TENN.— Bids  will  be  received  to  June  1  for  40  to 
50  arc  lights  for  five  years.      S.  C.  Lancaster  is  city  engineer. 

HAMBURG,  IOWA.— J.  P.  Smith,  of  Weeping  Water,  Neb.,  is 
seeking  a  franchise  to  establish  an  electric  lighting  plant  in  Ham- 
burg. 


BLAINE,  WASH.— The  Blaine  Electric  Light  and  Power  Com- 
pany is  recorded  as  having  appointed  Frank  W.  Hawkins  re- 
ceiver. 

KALAMAZOO,  MICH.— It  is  stated  that  the  Kalamazoo  au- 
thorities will  lease  the  Buchanan  water  power  for  their  electric 
light  plant. 

MINNEAPOLIS,  MINN.— An  electric  light  plant  is  to  be  es- 
tablished by  W.  D.  Packard,  of  Warren,  Ohio;  the  capacity  will 
be  1,000  lamps. 

SYCAMORE,  ILL.— The  Sycamore  Electric  Light  Company  l.s 
talking  of  erecting  a  new  plant,  the  capacity  of  the  present  one 
being   insufficient. 

MONTREAL,  CAN.— The  plant  of  the  Royal  Electric  Light 
Company,  at  Prince  and  William  streets,  has  been  burned;  the 
loss  is  very  heavy. 

DETROIT,  MICH.— The  Palmer  Log  Cabin  Park  Syndicate  will 
erect  an  electric  lighting  plant.  John  W.  Lincock,  21  State  street, 
Detroit,    is    interested. 

MANISTEE,  MICH.— The  Sands  Electric  Lighting  Company 
has  installed  a  4,000-h.  p.  Reynolds-Corliss  engine,  thus  increasing 
the  steam  plant  to  7^0  h.  p. 

FORSYTH,  GA.— An  election  will  be  held  May  18  to  vote  on 
the  matter  of  issuing  $7,000  in  bonds  for  an  electric  lighting  plant. 
R.  G.  Anderson  is  city  clerk. 

MONTCLAIR,  N.  J.— The  Baker  ordinance,  covering  the  matter 
of  an  electric  lighting  plant  for  Montclair,  was  read  and  laid  over 
indefinitely.      There  is  strong  objection  to  the  cost. 

GENESEO,  N.  Y.— Taxpayers  have  approved  at  the  polls  the 
intended  award  of  contract  for  electric  lighting  to  the  Geneseo 
Gas  Company.      Lights   to  be  ready  Oct.   1  next. 

ITHACA,  MICH.— The  Ithaca  Electric  Light  Company  has 
offered  to  furnish  lights  at  $7o  per  annum  apiece,  which  was  re- 
ferred to  a  committee  consisting  of  Trustees  Lewis  and  Franker. 

PHILADELPHIA,  PA.— The  suggestion  of  the  Roxborough  Im- 
provement Company  for  using  the  power  of  Wissahickon  Creek 
for  an  electric  plant  was  discussed  and  referred  to  a  sub-commit- 
tee. 

COLUMBUS,  OHIO.— The  committee  in  the  matter  of  establish- 
ing an  electric  light  plant  has  recommended  that  a  power  house 
be  established  near  the  penitentiary,  with  room  for  additions  in 
the  future;  the  estimated  cost  is  $25,000. 

FOSTORIA,  OHIO.— The  creditors  of  the  Fostoria  Light  and 
Power  Company  have  taken  possession  of  the  plant,  and  it  is 
stated  that  they  will  enlarge  same  and  put  in  additional  dynamos. 
They  may  also  add  dynamos  for  incandescent  lights. 


The  Electric  Kaiiway. 


ALTON,  ILL.— The  Alton  Electric  Street  Railway  Company  ii 
about  to  construct  10  miles  of  electric  railway. 

PEEKSKILL,  N.  Y.— The  scheme  to  build  an  electric  railwaj 
in   Peekskill   has   been  abandoned  for  the   present. 

CONCORD,  N.  H.— A  hearing  will  be  given  May  31  on  the  peti- 
tion of  the  Concord  Street  Railway  for  right  to  extend  its  tracks. 

WASHINGTON,  D  C. — A  company  is  being  organized  to  con- 
struct an  electric  railway  between  Washington  and  Manassas,  Va. 

PORTSMOUTH,  VA.— L.  R.  Watts  is  president  of  the  re- 
organized street  railway  company,  and  the  railway  will  be  im- 
proved. 

CANANDAIGUA,  N.  Y.— The  village  trustees  have  given  per- 
mission to  an  electric  railway  company  to  lay  tracks  through  the 
streets. 

LAWRENCE,  MASS.— The  petition  of  the  Lowell,  Lawrence 
and  Haverhill  Street  Railway  for  r:i,ht  to  extend  its  tracks  will  be 
heai'd    May    7. 

CINCINNATI,  OHIO.— The  Cincinnati  Street  Railway  Company 
has  secured  a  building  permit  to  erect  a  power  house  at  Depot 
and  Smith  streets. 

DEARBORN,  MICH.— The  City  and  Suburban  Traction  Company 
lias  been  granted  a  franchise  to  construct  and  operate  an  electric 
street  railway  on  Michigan  avenue. 

NEWARK,  N.  J.— The  Consolidated  Traction  Company  has  be- 
gun work  on  a  large  car  house  on  Blanchard  street,  from  plans 
of  the  Penn  Steel  Company,  to  cost  $30,000. 

TONA WANDA,  N.  Y.— The  Tonawanda  trustees  have  granted 
an  e.xtension  of  time  to  the  Niagara  Falls  and  Buffalo  Street  Rail- 
way Company  for  the  completion  of  its  line. 

LANSFORD,  PA.— Chas.  H.  Hague  is  president  of  the  recently 
incorporated  Inter-County  Electric  Railway,  which  will  build  and 
operate  an  electric  load  from  Lansford  to  Tamaqua. 

TROY,  N.  Y.— The  Troy  and  New  England  Company,  which  holds 
a  charter  for  an  electric  line  from  -Troy  to  Sandlake  and  Albia, 
has  virtually  decided  to  begin  work  at  once  on  a  plant. 

HARRISBURG,  PA.— A  charter  has  been  granted  to  the  State 
Belt  Electric  Street  Railway  Company  to  run  from  Bangor  to 
Pen  Argyl  and  Wing  Gap,  in  Northampton  county,  to  cost  $200,000. 

BROOKLYN,  N.  Y.— The  Brooklyn  Suburban  and  Queens 
County  Railroad  has  given  a  contract  to  J.   D.   Murray,   of  New 
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IlrunMwIck,  N.  J.,  to  lay  25  mlle«  of  track,  which  It  recently  pur- 
chaiMrd. 

OFKLIKA,  ALA— The  Oixriika  and  Auburn  Klectric  Railway 
'"oifij^aiiy  iM  ^x-ifiK  orKanlz«-«l  by  C.  I.  DaUKhtry  and  others.  The 
road  Im  |'>  riin  from  Upellka  to  Auburn.      Tfi<-  cai.iial  stiK-k  will  \)4- 

<'H/<:a<J<j,    ill. — An    .  ■  ••    has    been    jju.s.s.-d    framing    a 

fraiif-bliM-  to  th«-  North   CJ.i  ~tret-l   Hallway  Company  and   the 

W«-Mt   ChicaKo  Klrt-ei  Hallway  I'ompany  to  equip  their  lines  with 
lh«-  trolU-y  HyMlein. 

KANKAH  t'lTV,  KAN.— The  county  commlBslonern  have  granted 

a  rrari«hlH<-  to  •■  ■•  and  Merrlarji  Park  Hallway  lo  extend 

Its  lln<-  from   ll'  Mh   to  the  boundary   of  Johri.'son  Count.v. 

A.  A.  i'oarxon  In  preHldent. 

liVFFAlA),  N.  y.— A  hearInK  will  !>••  Kiv<n  by  the  Cumiuon 
Council  at  2Mi)  p.  m.,  May  14,  u|M<n  th<-  petition  of  the  Cro»Htown 
Street  Hallway  Company  for  right  to  operate  an  electric  street 
railway   on   certain    streets. 

CHICAGO.  ILL.— The  Metropolitan  L  road,  which  runs  west- 
ward In  the  nelKhborh'iod  of  Harrison  street,  will  be  run  by  elec- 
ti)<lty.  This  de<tslon  was  arrived  at  during  a  meeting  held  by 
the   illrectors   In    New    York. 

HOOKICK.  N.  Y.— The  highway  commissioners  have  granted 
a  franchise  to  the  HtHwIck  Hallway  Company  tf>  build  a  street 
railway  to  North  Hixislek  .ind  Wallamsuc.  C.  H.  St<iry.  manager, 
states    that    work    will    be    begun    at    once. 

NIACAHA  KALL«,  N.  Y.— Among  those  Interested  In  the  pr<»- 
posed  Niagara  HIver  Tramway  Company,  to  build  a  cable  tram- 
way across  the  Niagara  HIver,  are  H.  N.  Campbell,  of  Niagara 
Falls,  and  d.   W.  I'ound,  of  I.^.<kport.  N.   Y. 

KLKHAHT,  IND.-The  new  power  house  of  the  Home  Klectric 
Company  will  be  built  on  the  n<»rth  side  of  the  St.  Joe  River,  be- 
tween the  HIg  Four  Hallway  and  the  r;iol>e  Tissue  Paper  Works. 
The  dimensions  of  the  building  will   be  :{.'i  by  1(K)  feet. 

HHOOKLYN.  N.  Y.— Opponents  of  the  scheme  of  John  \V.  Am- 
brose and  the  South  BnMiklyn  Terminal  Company  to  build  a  rail- 
road from  .ISth  slrei-t  to  the  26th  ward  have  asked  .Mayor  Schleren 
to  veto  the  franehise  granted  by  the  Hoard  of  Aldermen. 

PORT  Hl'Ho.V,  MICH.-The  City  Klectric  Railway  will  build 
the  Iji|H>er  avenue  line  as  soon  as  the  order  for  the  repaying  of 
Water  street  Is  Issued.  Their  charter  calls  for  the  completion 
of  ihi.  line  this  summer.       .Man.\'  Improvements  will  be  made. 

.MA.XCIIKSTKH.  N.  H.  General  Williams.  <.f  Manchester. 
N.  II.,  writes  to  the  wcretury  of  the  Hoard  of  Trade,  stating  that 
he  Is  now  figuring  on  an  electric  railway  for  the  city,  and  that 
he  win  Issue  information  from  time  to  time  as  plans  mature. 

TIFFI.N,  <»Hlo  The  Kleitric-  Hallway  and  Power  Company, 
which  owns  several  miles  of  street  railway,  thoroughly  e(|uipped. 
has  Iwcome  a  part  of  the  Tirfln  Consolidated  Interurban  Hallway 
Company.  All  the  horse  car  lines  in  th*-  city  will  now  be  e<|ulpped 
with    ^l«•«•trle|ty. 

HI'FFALn.  .\.  V.— An  Itiin  In  the  Huffabi  •Times"  states  that 
Capt.  John  M.  Hrinker  Is  president  of  a  company  which  will.  In 
all  probability,  run  an  electric  road  at  th«'  bottom  of  the  Niagara 
Gorge,  between  l/«-wlston  ami  the  Falls,  close  to  the  water's  edge, 
to  Im<  opened  for  trafTlc  In  IHUr..  Majority  consent  for  right  of  way 
has  Imkmi   secured. 

CHICAGO,  ILL.— The  Chicago  Construction  Company  has  the 
contract  for  the  construction  of  10  miles  of  road  for  the  Kngle- 
wimmI  ami  Chicago  Kle<irlc  Company,  work  of  construction  to  be 
iM.gun  April  2.1.  For  the  pn-senl  the  <  .mipany  will  lease  the 
|Hi«ei  for  Its  trolley  lines,  though  eventually  It  is  li. tended  to 
bulM  a  power  house  by  the  track  of  the  Indiana  Stn'et  Railway 
<*ompany.  W.  H.  Cumstock  Is  president,  and  the  ra|>ltnl  is 
ll.mm.ctoo. 

MAHIoN.  OHIO  The  projectors  of  the  City  Street  Railway 
have  seeuri-il  a  franchise  entirely  acceptable  under  the  existing 
general  ordinance,  which  whs  reasonably  amended.  The  b<»ard 
of  seven  directors,  consisting  of  prominent  business  men.  have 
elected  Mr.  Kdward  Durfee  president.  Mr.  <;odfrev  I,.-mer  vice 
preslileni  and  Mr.  G.  K  Turner  secretary.  Mr  Turner  will  also 
s«r\e  as  superln(4<ndent  The  w.irk  of  omslniction  will  com- 
mence at  once,  and  four  miles  of  nmil  must  be  finished  and  In 
nperatlt.n  within  Ave  months.  With  the  building  rif  this  nmd 
the  Mnrlon  Klectric  Light  nnd  Power  Company  will  a<ld  a  larg. 
Incanilcseent  ami  jviwer  circtilt  complete 


Miscellaneous  Notes. 


Ht)N0R8  Tt>  KHKNCH  KLI-^CTUICIANS.— As  a  recogr.ltinn 
of  their  servic.s.  at  the  Chicago  Kxjx.sltlon.  the  French  c.overn- 
ment  has  nntned  M.  J.  Cnrpentler  nn  ofllcer  and  MM.  Ch.  Mllde 
J    HIchiird   MMtl    \V.<rlein.   chevaliers,  of  the  I^glnn   of   Honor. 

THE    NKW    TRANSATLANTIC    CAHLE.-The    London       Daily 
Oraphlc'"  contains  a  dntaile<I  description  of  the  new  trnnsatlantlc 

cable   now    being   laid    by    the   Conunrr ii|%nny.    Illus- 

trate<l  by  a  map.  and  views  showhip;  tl  of  jhc  cabb^ 

itself. 

COI,CMlM\    CtlLLK(;K    SCHt>OL   1>F    MINKS -Mr      v  r 

J«y  Wurts.  of  the  Westlnghouse  Kbn'trlc  and  Manufactui  i,. 

imny.  read  a  pn|M»r  on  non-arcing  lightning  arresters,  with  special 


reference  to  the  protection  of  street  railway  circuits.    Experiments 
were  made  w^lth  some  new  forms  of  apparatus. 

RIGHT  OF  MUNICIPAL  CORPORATIONS  TO  SUPPLY 
ELECTRICITY. — An  act  authorizing  municipal  corporations  to 
manufacture  and  supply  electricity  at  reasonable  rates  to  the  in- 
habitants violates  n(i  constitutional  provision,  this  being  a  public 
service. — (Linn  v.  Borough  of  Chambersburg.  Supreme  Court  of 
Pennsylvania,    28   At.    Rep.,    842.) 

THE  NKW  YORK-WASHINGTON  TROLLEY  LINE— The 
Elkln.s-Wldener  syndicate,  of  Philadelphia,  is  reported  to  be  in- 
terested In  a  trolley  line  from  New  York  to  Washington.  It  Is 
stated  that  It  has  procured  a  charter  for  an  electric  line  from 
Washington  and  Baltimore  to  the  Pennsylvania  State  line.  It  is 
also  reported  that  the  syndicate  has  had  surveys  made  from 
Jersey  (^Ity  to  Newark,  N.  J.,  for  an  electric  road,  and  from  New- 
ark the  road  will  certainly  be  extended  to  Philadelphia,  and  down 
through  the  southern  suburban  towns  of  that  city.  A  further  ex- 
tension from  Wilmington  to  Baltimore  will  follow. 

ELECTRIC  COOKING  AND  HEATING.— Mr.  R.  E.  Crompton. 
In  a  recent  Irttervlew  in  the  "Pall  Mall  Gazette,"  gives  some  facts 
and  figures  In  regard  to  electric  co<jking  and  heating.  On  a  100- 
volt  circuit,  he  says  It  took  25  amperes  to  heat  up  a  small 
family  oven,  which  would  then  cook  for  nearly  an  hour.  A  fry- 
ing pan  requires  2^  amperes,  and  it  costs  t)ne-thir<l  of  a  cent  (with 
electricity  at  8  cents  per  kilowatt)  to  heat  an  ordinary  tea  kettle. 
A  flat  iron  takes  from  2'/^  to  .3  amperes  of  current,  and  a  soldering 
iron  I'/a  amperes.  The  reporter  was  assured  that  mutton  and  pas- 
try could  be  cooked  simultaneously  in  the  same  oven  with  no  risk 
of  tainting  the  latter,  the  reason  given  being  that  the  oven  is  prac- 
tically hermetically  sealed. 

A    NATIONAL   SCHOOL   OF   ELECTRICITY.— We   learn    from 

the  daily  press  that  Prof.  J.  P.  Barrett,  of  Chicago,  has  organlze<l 
a  National  School  of  Electricity,  the  following  (ifncers  and  in- 
structors being  named:  President,  J.  P.  Barrett;  vice  president. 
J.  L.  Little:  treasurer,  K.  L.  Powers:  secretary,  J.  Allan  Hornsby. 
The  faculty,  in  addition  to  specially  selected  local  instructors,  is 
stated  to  be  as  follows:  Thomas  A.  FIdison.  dean:  Nikola  Tesla. 
Pr<if.  Henry  S.  Carhart.  Dr.  Elisha  Gray.  A.  M..  Ph.  D..  LL.  D.: 
Prof.  Harris  J.  Ryan.  M.  E.:  Dr.  F.  A.  C.  Perrlne.  Prof.  William 
A.  Anthon.v,  Ph.  B.;  Prof.  George  D.  Shei>ard.«'on.  Prof.  Muh;«el 
T.  O'Dea.  M.  S.  E.  E.;  Prof.  Brown  Ayres,  Prof.  Dugald  C.  Jackson. 
C.  E.:  Prof.  Benjamin  F.  Thomas.  Prof.  J.  P.  Barrett.  It  is  the 
intention  to  organize  a  class  In  electricity  in  every  city  and  town 
the  population  of  which  Is  large  enough  to  justify  it.  This  class 
will  meet  Weekly  and  l>e  |>rovided  with  a  study  leaf,  which  will 
take  the  j>lace  of  text  books.  There  will  be  one  lesson  a  week 
for  40  weeks,  the  course  to  cover  one  year. 

THE  NORTHWESTERN  ELEVATED  RAILROAD  COMPANY, 

of  Chicago,  proposes  to  construct  a  line  passing  through  some  of 
the  Chicago  buildings.  This  is  rendered  pf«.';sible  by  the  use  of 
electricity  as  a  motive  power,  so  that  smoke  and  cinders  and  much 
of  the  noise  are  avoided.  The  structure  is  to  be  arranged  so  that  It 
rests  on  Its  own  foundation  entirely  independent  of  the  buildings, 
leaving  the  side  spaces  on  each  side  of  the  track  for  small  stimc- 
tures  or  booths.  In  one  Instance,  in  New  York  City,  where  an 
elevated  railroad  st.itlon  is  located  in  a  building.  It  has  been  found 
that  the  value  of  the  building  for  rental  purposes  has  increased  «>ver 
150  per  cent.  It  Is  understoi>d  that  the  management  of  the  road  lias 
declde«l  to  recommend  electricity  as  a  motive  power,  and  that  It  la 
Its  purpose  to  build  a  tw«i-track  structure'  south  of  the  Chicago 
Rlver.  an<l  have  the  trains  stop  at  ever.v  street  crossing  In  the 
central  portion  of  the  city.  North  of  the  river  thern  will  Ik»  four 
tracks,  the  two  Inner  tracks  being  for  express  trains  and  the  tv 
outer  tracks  for  general  busln«'ss. 

NEWS  FROM  A  UNI VERSITY.— The  "I'nlverslty  Courier,"  of 
lh«'  University  of  Kiin.sas.  has  the  following  Item  of  news:  "Therv 
are  t(»  In-  several  Important  additions  in  the  electrical  engineering 
nnd  physical  departments  In  the  way  of  apparatus.  This  is  a 
most  Important  step,  and  has  long  be«'n  looked  ftirward  to  by 
••verybody  connected  with  these  departments.  The  equipment 
consists  of  one  large  10(l-h.  p.  Rustle  engine,  which  will  drive  a 
large  !ron-clad  direct  alternating  dynamo,  having  a  capacit>  of 
750  lights  for  the  library  building.  There  are  to  be  also  two  high 
pressure  hollers  for  the  engines.  The  l>otIers  are  of  100-kw.  ca- 
pacity, and  are  designed  to  work  i>erfectly  synchronous  with  a 
large  transformer,  used  to  p\imi>  water  for  the  h<iller  house. 
The  followli.g  apparatus  has  been  purchas*^  for  the  physical 
laboratory:  One  highly  finished  coub>mb  arrester,  to  measure  one- 
mllltonth  of  n  "Boai^l  of  Trade  unit."  or  Joule's  equivalent,  by 
Hyche,  of  Berlin:  a  large  galvanometer,  wound  with  stadia  wires, 
and  one  small  Westlnghouse  ohm  sifter.  More  is  expected  in  the 
near  future." 

THE  WEST  VIRGINIA  UNIVERSITY  is  building  a  mechani- 
cal lalxiratory  adjacent  to  Its  mechanical  shops.  In  which  the 
light,  heat  and  power  plant  of  the  university  will  l>e  Installed. 
Having  this  plant  all  undei  the  same  roof,  in  the  department  of 
mechanical  engineering,  greatly  Increases  the  facilities  for  In* 
structlon.  as  the  whole  plant  will  be  available  at  any  time  for 
exi>erimpnt.il  work  and  si>eclal  testing  and  Investigation.  The 
equipment  will  contain  a  storage  battery  plant,  arc  and  Incan- 
descent dynamos  and  motors,  electrical  testing  and  measuring 
Instruments,  simple  and  compound  engines  Insta11e<1  so  as  to  work 
as  a  triple  expansion  engine  of  100  h.  p..  exhau-t  steam  and  In- 
dependent jet  and  surface  omdensers,  com|xiund  pumping  engines 
for    reservoir    service    and    duty    tests,    high    pressure    sectional 
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boilers  set  for  coal  and  natural  gas  firing,  and  the  present  equip- 
ment of  standard  engint-ering  testing  and  measuring  instruments 
and  accessories  will  be  materiiilly  increased.  Tlie  university  is 
located  at  iVlorgantown,  W.  Va.,  on  the  Monongahela  River,  and  on 
the  new  link  of  the  Baltimore  and  Ohio  Railroad,  connecting  its 
Pittsburgh  and  Wheeling  lines. 

THE  PERMANENT  COMMERCIAL  EXHIBIT  of  New  York, 
conducted  by  the  Pan-American  Company,  is  a  development  of  the 
foreign  commercial  museum,  such  as  those  of  Brussels  and  Liver- 
pool. This  company  has  secured  the  Industrial  Building,  at  43d 
and  44th  streets  and  Lexington  avenue,  New  York  City,  and  pro- 
poses to  carry  samples  there,  and  at  the  same  time  olfers  the  as- 
sistance of  an  organization  especially  valuable  to  conserve  the  in- 
terests of  American  manufacturers  abroad  in  a  capacity  similar  to 
that  of  a  traveling  salesman,  and  to  collect  all  information  through 
its  foreign  correspondents  and  traveling  representatives  that  may 
be  of  interest  and  value  that  the  manufacturer  represents.  Offi- 
cers and  agents  of  the  company  having  a  knowledge  of  the  Span- 
ish language  will  make  trips  through  the  various  portions  of  Span- 
ish America  solely  in  the  interests  of  American  manufacturers  who 
are  subscribers  to  the  enterprise,  introducing  their  goods  and  col- 
lecting information  for  them.  The  company  has  resident  agents 
in  each  of  the  larger  cities  of  Spanish  America,  South  Africa  and 
Australia,  with  whom  the  subscribers  are  at  liberty  to  correspond 
at  all  times.  The  company  lets  to  various  subscribers  floor  space 
in  its  building,  which  the  subscribers  may  use  as  an  exhibit  space 
or  a  New  York  office,  as  may  be  desired.  The  objects  of  the  com- 
pany are  novel,  and  it  will  no  doubt  meet  with  success. 


THE  WALLACE  ELECTRIC  COMPANY  reports  a  steady  and 
rapidly  increasing  sale  of  the  Wirt  brush.  This  brush  is  adapted 
to  all  incandescent  dynamos. 

CHARLES  A.  SCHIEREN  &  CO.,  47  Perry  street,  New  York 
City,  have  secured  an  order  from  the  Brooklyn  City  Railroad  Com- 
pany for  an  extra  belt,  91  feet  long  and  60  inches  wide. 

THE  STANLEY  ELECTRIC  MANUFACTURING  COMPANY, 
of  Pittsfield,  Mass.,  will  ei'ect  a  new'  building  on  Renne  avenue, 
near  the  station  of  the  Pittsfield  Electric  Company.  The  building 
will  be  three  stories  high,  200  by  70  feet,  and  work  will  be  begun  as 
soon  as  plans  can  be  prepared  and  contracts  given  out. 

PALMER  BROS.,  of  Mianus,  Conn.,  are  putting  an  addition  on 
their  factory.  The  firm  has  just  booked  one  order  for  6,000  tele- 
phone receivers,  5,000  of  them  being  their  standard  compound 
magnet  receiver,  with  rubber  shell,  and  1,000  of  a  cheaper  grad*^. 
The  same  customer  has  also  ordered  500  complete  telephones. 

THE  H.  M.  LOUD  &  SONS  LUMBER  COMPANY,  of  39  Cort- 
landt  street  New  York,  and  Au  Sable,  Mich.,  is  sending  to  its 
many  friends  and  customers  samples  of  its  superior  make  and 
finish  octagonal  poles,  both  carbolined  and  painted,  for  use  on 
electric  roads,  lighting,  etc.  The  samples  are  neatly  mounted  on 
cardboard. 

THE  FRISBIE  ELEVATOR  AND  MANUFACTURING  COM- 
PANY, New  Haven,  Conn.,  states  that  its  sales  for  the  month  of 
March  far  exceeded  that  of  any  one  month  since  the  existence 
of  the  company,  and  equal  to  any  four  ordinary'  months  in  the 
year.  Among  the  many  contracts  secured  within  the  past  few 
weeks  are  mentioned  a  large  order  for  Frisbie  clutch  pulleys  and 
cut-off  couplings,  patent  pillow  blocks,  hongers,  shafting,  etc.,  for 
the  New  Haven  Electric  Light  Company's  new  station;  a  2,000-pound 
Champion  safety  freight  elevator,  of  its  new  friction  pulley  pat- 
tern, for  The  E.  S.  Greeley  &  Co.'s  new  warerooms,  at  5  and  7  Dey 
street.  New  York;  a  5-ton  freight  elevator,  of  the  same  pattern, 
for  the  Safety  Insulated  Wire  and  Cable  Company,  West  28th 
street.  New  York.  Judging  from  the  large  business  now  coming 
from  electric  light  plants  throughout  the  country,  from  Maine  to 
California,  the  company  thinks  it  evident  that  the  many  points 
of  superiority  that  the  Frisbie  clutch  pulleys  and  cut-off  couplings 
possess  are  being  appreciated. 

THOMAS  H.  FEAREY',  manager  of  the  Buffalo  office  of  the 
General  Electric  Company,  reports  a  large  spring  business.  The 
Buffalo  Railway  has  ordered  two  800-h.  p.   direct  coupled  genera- 


tors, which  will  be  placed  in  its  present  power  station  and 
coupled  lo  Lake  Erie  upright  engines.  These  will  be  duplicates 
of  the  couple  which  did  such  fine  work  at  the  Intramural  station 
at  Chicago.  They  have  also  ordered  G.  E.-8fX»  motors  for  HA  new 
cars.  The  West  Side  Railroad,  of  Elmira,  has  purchased  two  W.  P.- 
50  equipments.  The  Kingston  City  Railway  Company  has  bought 
two  G.  E.-800  equipments,  the  Seneca  and  Waterloo  Railway  one, 
and  the  Buffalo  and  Williamsville  Railway  two.  The  Grand 
View  Beach  Railway  will  install  a  new  switcnboard  of  the  Gen- 
eral Electric  Company's  make,  to  take  the  place  of  the  one  de- 
stroyed by  fire.  The  Buffalo,  Bellevue  and  Lancaster  Railway 
has  purchased  a  150-kw.  Edison  generator  and  two  W.  P.-50  equip- 
ments; 2,000  h.  p.  of  motor  generators  have  been  sold  to  the 
Cataract  Constructiun  Company,  at  Niagara  Falls.  A  l.oO-h.  p. 
power  plant  has  been  installed  by  the  Niagara  Falls  Hydraulic 
Power  and  Manufacturing  Company,  and  is  in  successful  opera- 
tion. The  Niagara  Silver  Company  has  changed  from  steam  to 
electric  power,  using  a  75-h.  p.  General  Electric  motor.  The 
palace  car  which  has  been  used  by  the  General  Electric  Company 
for  exhibition  purposes  has  been  purchased  by  the  liuffalo,  Belle- 
vue and  Lancaster  Railway.  Lighting  plants  have  been  installed 
at  the  Barber  Asphalt  Paving  Works  and  the  Atlas  Works,  of 
the  Standard  Oil  Company.  A  large  trade  has  also  been  done  In 
railway  and   lighting  supplies   and   incandescent  lamps. 

QUEEN  &  CO.,  Philadelphia,  are  offering  to  the  trade  a  num- 
ber of  instruments,  excellent  in  design  and  construction,  but  not 
conforming  to  their  regular  stock,  some  of  which  were  imported 
for  exhibition  purposes  or  for  experiment,  others  whose  place 
in  the  catalogues  has  been  taken  by  later  designed  instruments, 
while  others  have  become  much  shop  worn  by  remaining  on  the 
shelves.  Among  the  pieces  which  they  now  hate  on  hand  are  a 
standard  ohm,  described  in  the  London  "Electrician,"  April,  1892; 
ammeters  and  voltmeters  of  the  magnetic  vane  and  Desprez- 
Carpentier  types,  and  some  manufactured  by  Hartmann  &  Braun 
and  Schuckert;  Kohlrausch  spring  ammeters,  Siemens  dynamom- 
eters anr  wattmeters;  a  Swinburn  static  voltmeter  and  non- 
inductive  wattmeter.  This  last  instrument  consists  of  a  small, 
movable,  fine  wire  coil  in  series,  with  a  high  non-induc- 
tive resistance  and  a  coarse  wire  stationary  coil.  The  fine  wire 
is  placed  as  a  shunt  across  the  circuit  whose  power  is  to  be  Pleas- 
ured while  the  coarse  coil  is  placed  in  series  with  it.  A  torsion 
screw  and  spring  attached  to  the  fine  coil  allow  the  needle  to 
be  fastened  to  it  to  be  brought  back  to  zero.  The  watts  are 
proportionable  to  the  torsion  of  the  spring  necessary  to  accomplish 
this.  Another  instrument  is  a  balance  galvanometer,  devised  by 
the  General  Electric  Campany,  to  show  when  a  voltage  of  a  dy- 
namo is  equal  to  the  voltage  of  bus  bars,  so  that  when  it  is  thrown 
in  circuit  it  may  take  a  proper  part  of  the  load.  There  are  also 
several  types  of  galvanometers  with  shunt  boxes,  lamp  stands 
and  scales.  Space  in  their  new*  show  rooms  being  imperatively 
necessary,  Queen  &  Co.  have  decided  to  offer  these  instruments 
without  regard  to  their  original  cost. 


BATTERY  CUT-OUT  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  Syracuse,  N.  T.' 

OPEN  AND  CLOS:^D  CIRCUIT  CELLS.— The  Hayden  car- 
bon porous  cup  No.  1  cell;  the  Hayden  carbon  porous  cup  No.  2 
cell;  a  Leclanche  clay  porous  cup  cell;  a  standard  Fuller 
cell;  a  No.  2  Fuller  cell;  a  single  cylinder  carbon  cell:  a  double 
cylinder  carbon  cell.  All  reliable  and  efficient,  and  at  prices  lower 
than  ever.  THE  HAYDEN-BOOKER  MF'G.  CO.,  2140  DeKalb  St., 
St.   Louis,   Mo. 

THE  ALLGEMEINE  ELEKTRICITAETS-GESELLSCHAFT, 
Berlin,  Germany,  announce  herewith  that,  owing  to  the  general 
appreciation  which  their  exhibition  has  met  at  the  World's  Fair, 
it  is  their  intention  to  appoint  selling  agents  in  New  York.  Chi- 
cago, Cincinnati,  Atlanta,  San  Francisco,  Boston.  Philadelphia. 
St.  Paul,  Washington,  Denver,  etc.,  for  the  sale  of  their  manu- 
facture. Trustworthy  electrical  firms  inclined  to  handle  their 
goods  are  requested  to  forward  offers  to  the  head  offices,  22  Schiff- 
bauerdamm.  N.  W.  Berlin. 


Illustrated    Record   of   Eleetrieal    Patents. 


U.   S.  PATENTS  ISSUED  APRIL  24,   1894. 
518,604.      ELECTRICAL   CALCULATING   SYSTEM;    H.    Hollerith, 

Washington,  D.  C.  Application  filed  Dec.  9,  1892.  This  com- 
prises an  integrator,  registers,  switch  mechanism  intermediate 
the  registers  and  integrator,  record  card,  master  circuit  con- 
trolling the  integrator,  gauge  contacts  and  circuit  closer  for  the 
master  circuit. 
518,613.  PROTECTOR  FOR  ELECTRIC  OR  OTHER  BELLS;  L. 
R.  Lecellier,  Villedieu,  France.  Application  filed  July  31,  1893. 
A  cover  for  electric  bells  having  lock  tumblers  adapted  to  be 
brought  into  position  to  operate  the  bell  by  the  action  of  a  key. 

518,654.  ELECTRIC  ARC  LAMP;  R.  Segerdahl,  Chicago,  111.  Ap- 
plication filed  Sept.  29,  1893.  A  lamp  having  its  controlling 
lever  movable  with  the  shunt  magnet  electrode  and  a  tension 
spring  adapted   to   establish   the  arc  between  the  respective   elec- 


trodes of  the  lamp  and  means  to  regulate  the  tension  ov  the 
spring. 

518,667.  ELECTRIC  LOCK;  J.  Eldon.  Lockhaven.  Pa.  Applica- 
tion filed  Oct.  31,  1893.  A  lock  having  its  bolt  operated  by  the 
rotation   of  the  shaft   of  an   electric   motor. 

518,673.  ELECTRICAL  DEVICE  FOR  TOWING  VEHICLES: 
T.  P.  Milligan.  South  Orange,  N.  J.  Application  filed  June  3. 
1893.  This  comprises  a  fixed  rail,  a  carriage  sustaining  an 
electric  motor  and  geared  to  the  rail,  ^  drag  rope  attached  to 
the  ca^'riage  for  directing  current  to  the  motor,  and  a  pull  rope 
for   actuating  the   switch   lever. 

518,693.  CONTROLLING  SWITCH  FOR  ELECTRIC  RAIL- 
WAYS; P.  Lange.  Newark,  N.  J.,  and  B.  G.  Lamme,  Pitts- 
burgh, Pa.  Application  filed  Feb.  25,  1893.  In  an  electrically 
propelled  vehicle,  two  motors  for  driving  the  same,  perma- 
nently connected  in  series  and  having  their  armatures  next  each 
other    in    the    series. 
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tAH.fM.  (:<)SIA:iT  J:Li:<:TliIC  KAII^WAI;  C.  a.  Maynard. 
Kpringn<-l<J,  .MahH.  A jii/ll<atioii  fil<-<l  F«-»j.  i>,  l»i&4.  The  coriibina- 
llon  with  the  rt-iurii  wire  removtd  from  the  conduit  and  with 
removable  covers,   of  auxiliary   wlrea   to  connect   the   two. 

618.713.  KL'PPOKT  FOIl  ELKCTRIC  LIGHTS;  W.  H.  Connell. 
WIlmlriKton,  Del.  Application  Hied  March  28,  1893.  The  com- 
liinatl'in  with  a  d«-»it  havliiK  i>lK»-on  holes,  of  an  electric  light 
mounted  on  a  carriaK'-  a<JHined  to  be  moved  In  and  out  of  the 
pigeon  hoh-H,  an  electric  circuit,  and  means  for  opening  and 
cloHing  the  circuit. 

518,719.  KLKCTKIC  ARC  LAMP;  C.  Hoffmann,  Berlin,  Germany. 
AppHcation  ni«-d  Sept.  28,  1893.  The  combination  of  a  weighted 
carlxm  carri<r,  a  flexible  support  therefor,  means  for  feeding 
the  carlwui,  an  electromawnet  for  bringing  the  carli<jn8  into  ap- 
I>ositlon,  and  auxiliary  means  In  shunt  with  the  magnet  for 
maintaining  their  Juxtapositions. 

'.18,722.  KIRK  ALAK.M  HOX;  W.  H.  Klrnan,  Bayonne,  N.  J.  Ap- 
plUatlon  ni<<l  Jan.  .'51,  1894.  The  combination  of  a  signal  box. 
|.-ver  enKHKlng  the  disaliled  device,  and  a  lever  for  operating 
the  pull  <.f  tli«-  box.  both  levers  being  operated  by  a  key. 

.118  738  AI'I'AUATrS  FOR  NKITKALIZING  THK  EFFECTS 
OF  SELF  INDUCTION  IN  ALTERNATING  CURRENT  CIR- 
CUITS; J.  F.  Kelly  and  C.  C  Chesney.  Piltsfleld,  Ma.ss.  Ap- 
plication nied  Nov.  18,  1893.  This  comprises  a  transformer 
ha\ing  Us  primary  In  d.-rivation  to  an  alternating  working 
rlrcull.  and  a  condenser  in  the  circuit  of  its  secondary,  the 
iransfo'-mer  and  condenser  being  proportioned  to  produce  In 
the  current  in  the  primary  of  the  iransfcjrmer  a  negative  lag 
for  neutralizing  the  effects  of  the  self  Induction  of  the  working 

circuit.  „ 

018  740.  ALTERNATE  CURRENT  DYNAMO:  J.  F.  Kelly,  Pltts- 
n.ld,  Mass.  Api)llcation  filed  Dec.  22.  1893.  This  comprises 
IK.Iar  projections  in  combination  with  Induced  coils  thereon, 
and  a  yoke  bridging  the  projections,  the  reluctance  of  the  body 
being  high  relatively  to  that  of  the  projections. 

&1K.742.  TELEPHONY;  W.  C.  Lockwood,  New  York,  N.  Y.  Ap- 
j.llcation  nied  June  27,  1S92.  An  electrode  for  telephone  trans- 
mitters consiHtlng  of  chloride  of  silver. 

r.l8  7.V;.  AR.MATUUE  FOR  DV.NAMO  ELECTRIC  MACHINES 
olt  ELECTRIC  MOTORS;  T.  H.  Hicks.  Detroit.  Mich.  Appli- 
cation filed  Jan.  9.  1893.  An  armature  having  a  magnetizable 
cylinder  supported  to  rotate  with  the  shaft  by  flanges  and  non- 
conducting    material. 

518.768.  DYNA.MO  ELECTRIC  MACHINE  OR  MOTOR;  A.  L. 
Rtker,  Ntw  Y<>rk,  N.  Y.  .\|>plicatlon  flled  Jan.  29,  1894.  A  ga.s 
and  watertight  terminal  block  comiirlslng  a  base  and  a  cover 
adapted  to  flt  over  the  base,  packing  Interposed  in  the  Joint 
between  the  parts,  and  means  for  clamping  the  parts  to- 
gether. 

518  773.  TP:LEPH0NE  SYSTEM;  U.  H.  Balsley.  Philadelphia.  Pa. 
Application  flled  April  29,  1889.  This  comprises  two  guides, 
contacts  guided  thereby  and  respectlvt-ly  connected  there- 
with, «  two-contact  Bwlt<h  plug,  connecting  flexible  conductors 
cfinn'-ctlng  the  two  contacts  of  the  plug  respectively  with  those 
guided  by  the  guides,  and  line  wires  from  the  subscriber  con- 
necting with  the  Insulated  guides. 


Xn      .MSTfiS      DYV.VMO    OR     MOT<  »R. 

618.781.  KLECTRK-  ulKliATING  .M  i;«  1 1 A  NISM  F<  >R  VKHI- 
CLKS;  L.  E.  Freeley.  Ronton,  Mass.  Application  flled  Deo. 
29.  1893.  The  oimblnatlon  of  a  vehicle  body,  running  gear  there- 
for, a  brnkc  mechanism,  an  electric  motor  for  setting  the  brake 
mechnnism,  an  eleiMrlc  circuit  passing  through  the  motor  and 
tile  mechanism  for  breaking  the  circuit  w*hen  the  brake 
1  ■<    set. 

5l8.7»i.       DlSTRimTKtN      ;  M       l'<m      1  itIC      RAIL- 

WAYS; J.  E.  OtMxlhand.    1  ;  o.   Md.       Ai  ,  .  <n  flled  Jan. 

20.  1894.  The  combination  of  the  feeder  and  working  con- 
duits: bra«»ch  conduits  arranged  .ransversely  to  and  connect- 
ing the  feeder  and  workhiK  conduits;  feeder  wires  in  the  feeder 
conduit,  electrical  •  d  In  s*  ■n  the  work- 

ing  conduits:    a   i  ;     the  Hon    of     the 

branch  and  feed<T  •'oii,iuit.«,  an-l  iiranoh  wiren  cnnnecttng  the 
feeder  wire  with   the   working  condu.  tor 


518,788.  ELECTRICAL  INSTRUMENT  TABLE;  J.  F.  Mehren. 
Chicago.  111.  Application  filed  Feb.  7,  1893.  A  table  having  in 
its  top  conducting  terminals,  in  combination  with  a  set  of 
electrical  instruments  and  withdrawable  fasteners  connecting 
the  Instrument  wires  with  the  terminals  and  engaging  the  in- 
struments to  fasten  them  to  the  table  against  separation  there- 
from. 

518.793.  LIGHTNING  ROD  AND  COUPLING;  J.  W.  Smith.  Gales- 
burg.  III.  Application  filed  Jan.  6.  1893.  A  rod  comprising 
secti<»ns  of  metal  having  an  enveloping  tube  of  copper,  the  sec- 
tions of  rods  having  tapered  ends,  which  extend  well  on  to  the 
copper  envelope,  and  a  sleeve  of  copper  having  socketed  ends 
and  a  conformity  of  outline  with  the  conical  ends  of  the  rod 
sections,  and  extending  on  to  and  over  the  tapered  part  of  the 
enveloping  tube,  whereby  there  may  be  an  extended  surface 
contact  of  the  copper  of  the  sleeve  and  the  rod  section. 

518,800.  ELECTRIC  SWITCH;  E.  Woltmann.  Chicago,  III.  Ap- 
plication filed  July  11,  1893.  This  comprises  a  rotary  wheel 
having  cams  and  a  crown  ratchet,  a  contact  terminal,  a  second 
resilient  contact  terminal  riding  upon  the  cams  and  actuated 
thereby  In  successive  partial  rotations  of  the  wheel  alternately 
to  engage  and  separate  from  the  first  terminal,  a  pawl  engaging 
the  ratchet,  and  means  for  actuating  the  pawl  to  rotate  the 
wheel  a  partial  revolution  with  each  operation. 


^m 


NO.    518,793.— LIGHTNING    ROD    AND    COUPLING. 

518.813.      ELECTRIC  SWITCH;  W.  S.  Hill,  Hyde  Park,  Mass.    Ap- 
plication   filed    Oct.    31,    1893.      The    combination    with    the    con- 
tact pieces,  of  blades  adapted  to  connect  therewith  to  close  the 
electric    circuit,    the    contact    pieces    having    flexible    plates    be- 
tween which  the  blades  pass  to  close  the  circuit,  and  rigid  re- 
inforcing  plates    secured   thereto   to   increase    the   carrying  ca- 
pacity  of   said   contact   pieces. 
.-.18.877.      ELECTRIC   RELEASING   DEVICE   FOR   DOORS;   S.   H. 
Curwen,    Salem,    Mass.      Application    filed    July    12,    1893.      The 
combination  of  a  series  of  automatically  closing  doors  or  win- 
dows, a  main  line,  branch  circuits  each  including  an  electromag- 
net, a  circuit  closer  interposed   between  the   main   line  and   the 
branch   circuits,   a  contact  arm.   a   mechanical   motor   for  rotat- 
ing the  same,  and  a   pivoted  lever   normally  holding  the  motor 
against    rotation,    but   permitting,    when    released,   one   complete 
revolution  of  the  contact  arm. 
518.885.      TABULATING     SYSTEM;     H.     Hollerith.      Washington. 
D.    C.      Application    filed    Aug.    1.    1S93.      The   combination    of   a 
switch   mechanism   ct>ntrolled   by  a  record  card,   a   series  of   in- 
dependent circuits,  each  containing  a  relay  and  connected  with 
the  switch   mechanism  and  a  normally  open   independent  It>cal 
circuit,    including   the   circuit   controlling   devices   of   the   relays 
arranged   in   series. 
518.SS6.      TABULATING     SYSTEM;      H.      Hollerith.     Washington. 
D.   C.      Application    filed    Nov.    17,    1S93.      The   combination    with 
the    integrator,    switch    mechanism,    registers,    and    a    starting 
circuit    controlled    from    the   switch    mechanism,    of   a    series   ol 
circuit   controllers   located   In   a   branch   of   the  starting  circuit 
and  controlled  through  relays  connected  to  the  switch  mechan- 
ism. 
518,894.      ELECTRIC    BELT:    P.    E.    Petterson.    Minneajxills.    Minn. 
.Application   filed  July  26.   1S92.      This  comprises  a  series  of  bat- 
teries connected  by  wire  links,  each  battery  being  composed  of 
a   bent    zinc    plate,    absorbing   felt    folded    about    the    plate,    the 
plate  secured  on  one  side  of  a  connecting  link  and  a  long  and 
single    sheet    of    zinc    copper    having    its    end    curled    about    the 
side  of  the  next  link  and   thence  extending  entirely  around  the 
felt  and  lapping'  around  Itself. 
.'•.18.90«.       AUTOMATIC  DEVICE  FOR  REMOVING  RESISTANCE 
IN  STARTING  ELECTRIC  MOTORixvVND  REPLACIN«J  SAME: 
O.    H.    Whittingham.    Italtlmore.    Md.      Application    flled    April 
4,   1893.      This  comprises  a    motor,   a   resistance  coll,    a    movable 
contact   device   In    circuit    therewith:   a    pawl    and   ratchet    oper- 
ated by  the  motor  armature  and  adapted  to  Impart  to  the  con- 
tact   device    a    limited    movement    in    the    direction    which    re- 
duces  the    n>sistance   of   the   armature   circuit,   and    means   for 
disengaging    the    pawl    and    ratchet    when    the    supply    of    elec- 
tricity '•«  cut  off. 

ELECTRIC  CIRCUITS:  H.  B.  Wym.nn.  Slingerland.  N.  Y.  Ap- 
plication flled  Dec.  20.  1S93.  An  Insulating  cleat  having  a  cen- 
tral fastening  screw  and  its  ends  curled  to  form  a  hook  to  re- 
ceive the  wire,  the  points  of  the  hooks  so  formed  being  Implngipd 
airalnst  the  support  for  the  cleat. 
B1S913.  COMMUTATOR  BRUSH:  O.  W.  Brown.  Deerlng.  Me. 
Application  flled  Nov.  15.  1SS3.  A  commutator  brush  composed  of 
w.non  wire  cloth  folded  topother  and  the  Inner  layers  only  of 
which  are  impregnated  with  a  graphite  compound  left  In  a  soft 
yielding  condition  and  adapted  to  make  contact  at  Its  end 
with  a  commutator. 
.'ilS.916.  TELEPHONE  TRANSMITTER:  H.  Cottrell,  Newark. 
N-    J-      ^  '^'      -h     1.1,     1S94.      This    comprises    a 

variable  -ting  of  a  conducting  base  having 

projections  extending  therefrom,  a  diaphragm  susceptible  of 
being  vibrated  by  sound  waves  and  means  for  varying  the  con- 
tact between  the  projections.  In  correspondence  with  the  vibra- 
tions of  the  diaphrag^n,  to  produce  variations  In  the  current. 
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IHt,  WtSIiNGhOUbfc  ANNUAL  kk.k-OK.1. 

i  he  annual  report  of  the  W'estinghoiue  Electric  and  Alanu- 
lactiinng  Company  contains  no  barpnses  and  inUicates  the 
wisdom  oi  the  present  policy  of  conducting  its  ailairs  on  a 
strictly  business  basis,  Uevoid  of  all  the  extravagant  feat- 
ures m  organization  and  personnel  which  were  so  largely  the 
cause  of  its  former  reverses.  \\  ere  the  company,  however, 
not  so  secure  in  its  present  position  one  of  tne  items  in  the 
report  would  probably  excite  comment,  and  that  is  the  asset 
^i  $4.379>^3i-tJ9  i^'i"  "  charter,  frartchises,  patents,  etc."  \\  hile 
the  i  esla  patents  which  it  ow  ns  are  of  undoubted  value,  its 
alternating  patents  have  not  thus  far  had  the  effect  of  secur- 
ing to  it  any  monopoly  in  that  field,  and  the  cost  of  defend- 
ing the  suits  relating  to  these  and  to  the  Tesla  patent  must 
be  considered  in  estimating  their  real  value.  Other  items 
whose  real  value  it  must  be  difficult  to  exactly  estimate  are 
bonds,  stock,  advances  to  leased  companies  and  book  ac- 
counts, which  amount  to  more  than  six  and  a  half  millions. 
It  seems  certain,  however,  that  with  the  gradual  improvement 
of  the  business  of  the  country  these  latter  assets  will  finally 
become  secure  and  some  may  even  recover  their  normal 
value.  A  very  favorable  showing  is  the  increase,  even 
though  it  be  small,  in  profits  over  the  preceding  year,  for  with 
the  terrible  business  conditions  of  the  last  year  a  moderate 
decrease  shown  would  not  have  had  much  effect  on  tlic 
otherwise  favorable  reception  of  the  report,  A  comparison 
with  last  year's  report  shows  that  the  company  has  $300,000 
more  money,  and  bills  receivable  and  matured  on  hand, 
and  $566,000  less  floating  debt  and  bonds,  whi'c  the  asset 
of  stock  and  bonds  has  been  decreased  by  $200,000.  Witli 
new  w'orks  under  construction  that  will  enable  the  cost  of 
manufacture  to  be  largely  reduced,  with  increasing  business, 
and,  above  all,  a  comparatively  moderate  capitalization,  the 
future  of  the  Westinghouse  company  seems  assured. 


THE  CHICAGO  A.  I.  E.   E.   LOCAL  MEETING. 

The  discussion  at  the  Chicago  meeting  of  the  American 
Institute  of  Electrical  Engineers  on  the  paper  of  Mr.  1-^am- 
ham  is  a  valuable  contribution  to  the  Transactions  of  the 
Institute,   while   to    the'  friends   of  local   meetings   it  is  a 
gratifying  vindication   of  their  position.     Notwithstanding 
the  great  disparity  between  the  number  of  the  members  in 
the  territory  tributary  to  the  New  York  and  Chicago  meet- 
ings, respectively,  the  latter  has  already  demonstrated  that  it 
need  not  fear  comparison  with  the  former  if  the  lively  pro- 
fessional  interest  thus  far   manifested   is  continued.  '  It  is 
doubtful  if  the  profession  at  larg«  would  have  had  the  benefit 
of  even  a  small  part  of  the  important  information  brought 
out  at  Chicago  if  local  meetings  had  not  been  inaugurated 
there,  and  we  trust,  in  view  of  the  similar  additions  to  the 
value  of  the  Transactions  which  would  result,  that  steps  wil' 
soon  be  taken  by  members  in  Pittsburgh,  Schenectadv,  Bos- 
ton and  San  Francisco  to  establish  local  meetings  in  those 
cities.     AVith  all  of  the  electrical  journals  of  New  York  now 
unanimously — we   think   we   can  assert — in   favor  o:  local 
meetings,  and  all.  we  believe,  gratified  at  the  success  of  the 
Chicago  experiment,  it  is  singular  to  find  a  Chicago  electri- 
cal journal  bitterly  opposing  that  innovation  and  sneering  at 
the  efforts  of  Western  members  of  the  Institute  to  make  "it  a 
success.     It  was  scarcely  to  be  expected  that  the  journal  in 
question  would  recognize  the  disinte'-ested  action  of  the  Xcw 
York  members  of  the  Institute,  whose  advocacy  of  local 
meetings  implied  a  willingness  to  curtail  the  importance  of 
the  New  York  meeting.     It  was  not  foreseen,  however,  tliat 
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it*  disappointinciit  at  the  impossibility  of  making  this  Chi- 
cago ciccincal  body  a  jouniaiibiic  annex  \voui(i  go  so  lar  as 
to  iraaucc  an  enterprise  wnen  every  consiuerauou  ol  local 
pride  should  cause  uie  reverse  course  to  be  eagerly  iol- 
lowcd.  x\&  the  paper  in  question  lias  never  preicnued, 
»o  lar  as  we  know,  to  represent  Uie  electrical  engineering 
pioiesbion  oJ  tlie  VVesit,  coniming  lib  ciaiins  solely  lo  its  au- 
vcrtising  deparunent,  and  lias  no  ineinber  ol  its  teclinicai 
hialt  on  the  rolls  ol  tlie  institute,  its  attacks  on  tlie  Chicago 
Iccal  inceling  are  mdeiensibic,  and  can  only  be  construed  as 
an  acknowledgment  ol  proiesbional  iinpoiency,  and  an  ex- 
-Inbition  of  ciiagrin  at  the  esUbliblimeni  ol  an  electrical  bod) 
in  Chicago  ol  which  it  cannot  hope  to  make  ulterior  use. 


LONG      DISTANCE     ANU     SUUMAKlNh.       IaLEFHONV     AND     KAHID 
TtLtGKAHHY. 

in  another  column  we  print  an  abstract  of  two  important 
patents  recently  issued  to  i'rof.  Ai.  i.  Pupin,  of  Columbia 
CoUege,  which  claim  to  oiler  a  solution  of  perhaps  the  most 
imponant  electrical  projjlems  which  now  coiiiront  us — sub- 
marine rapiu  telegrapliy  and  ieJeplion\,  and  long  distance 
land  telepnony  and  rapid  telegrapiiy  with  conductors  of 
moderate  cost  Uhc  principle  consists  in  dividing  a  line 
into  a  number  of  sections  depending  upon  the  pcTiodicity  of 
the  current  to  be  used,  and  then  tuning  these  various  sec- 
tions lo  the  proper  Irequency  by  inlerpobing  condensers  in 
scries  with  tliem.  The  metliod  should  not  be  coniounded 
■with  that  of  i'rof.  S.  i'.  Thompson,  who  proposed  to  counter- 
act the  distributed  capacity  ol  cables  by  means  of  inductance 
devices.  It  has  been  pointed  out  in  reference  to  the  latter 
method  that  while  an  inductance  can  be  neutralize-d  by  a  ca- 
pacity, the  reverse  is  not  true,  and  Dr.  I'upin  does  not  em- 
ploy inductance  coils  except  as  a  detail  having  no  relation  to 
the  principle  involved  in  the  method.  The  importance  of 
these  claims  is  evident  from  the  facts  that  if  practically  estab- 
lished they  not  only  furni^h  a  solution  of  ocean  lelephoii}, 
but  will  enable  400  words  per  minute,  instead  of  a  present 
maximum  of  30,  to  be  sent  thnjugh  ocean  cables;  further, 
they  admit  of  telephony  between  New  York  and  Chicago 
over  ordinary  telegraph  lines,  and  would  put  New  York 
within  reach  oi  telephonic  communication  with  San  I'ran- 
cisco.  It  will  be  seen  that  the  solution  only  applies  to  the 
electrical  problem  and  that  mecluuiical  dithculties  of  great 
prupdrtinns  will  be  inc«)imtered  in  ap])lying  the  method  to 
submarine  work,  on  account  <»f  the  con<lensers  for  this  pur 
pose  not  only  having;  lo  be  large  but  numerous.  I'or  long 
land  lines,  however,  there  seems  to  be  no  practical  difticully, 
as  ihc  condensers  can  be  installed  in  way  offices  in  the  same 
manner  as  i-  hie  relays.     Asi<lc  from  the  great  saving 

in  copjHT  tli.ii  vN'iild  result  on  present  long  distance  tele- 
phone lines  IS  the  more  im])ortant  pomt  of  extending  liy 
this  metlnMl  the  ran^c  of  these.  At  present  the  New  York- 
Chicago  line  .seems  to  have  nearly  reached  the  limit,  as  any 
further  «  n  under  the  present  method  would  require  a 

still  hea\.. .  .>.ie  than  the  .\o.  S  |'..  \  S.  now  usctl.  and  when 
we  consider  that  the  cost  of  one  of  these  lines  is  now  said  to 
^'^  H'^/S.f^oOj  •*  »*  readily  seen  that  further  additions  to  both 
siic  anti  length  wouhl  entail  an. expense  that  would  render 
ally  such  jiroject  eommereially  imjxissible. 


n  in  regard  to 


COST   OF    tLKCTRlClTV. 

That  there  exists  c- 

the  cost  of  generatin;^     ...:...; ,,,. 

quently  ma<le  tnanifest  by  the  extremely  low  :  .  i. 

and  the  ermr  is  generally  on  the  side  of  underestimation. 
Tn  a  paper  on  the  "  Cost  of  F.lectrical  T  '  recently  read 

by  Mr.  R.  1'..  Cn^mpton  before  the   i  '        '        n  of 

l\Iectrical  Kngincers.  an  estimate  is  ma  ..      ,  .  elec- 

trical energy  develope<1  in  an  "  ideal  "  station  and  distributing 
s>stem.  costing  $2.50x1.000  and  designed  for  the  most  eco- 
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uomical  production  of  5/300,000  kilowatts  annually  with  a 
load  lactor  of  ^.  As  the  esumate  is  based  upon  2.^  pounds 
ol  coal  per  kilowatt,  or  about  i.y  pounds  per  electrical  horse 
power  uelivered,  it  will  not  be  disputed  tnat  the  case  is  in- 
deed an  ideal  one,  but  the  estimate  may  ser\e  Uie  purpose  of 
indicating  ilie  range  within  which  reductions  may  be  made. 
in  tlie  same  paper  data  of  2^  central  stations  are  given,  and 
lor  the  purpose  of  comparison  witli  the  ideal  case  and  also  to 
show  the  average  and  possible  minimum  cost  of  generating 
electricily  in  lingland  at  the  present  time,  we  have  calcu- 
lated the  following  table.  The  first  column  refers  to  tlie 
ideal  station,  and  the  second  and  third  columns  contain,  re- 
spectively, the  minimum  and  the  average  figures,  as  far  as 
given  in  the  paper,  of  the  23  stations  quoted  and  now  in  prac- 
tical operation;  the  data  for  the  minimum  cost  do  not  refer 
to  the  same  siaiion,  each  item  being  the  lowest  under  thai 

head  for  all  the  stations: 

Ideal  Prest'nl  sUttiuns. 

Oiic-rallng  expenses:                                   station.  Minimum.  Average. 

Fuel     54  1.26  2.22 

Stores    aJid    water 06  .09  .30 

L.abor    and    superintendence 40  .74  1.44 

Maintenance     80  (.HO)  i.80> 

Management      84  (.84>  (.84) 

Capital    at    4    per    cent 2.00  (2.00)  (2.00> 

Cost    per   kw.,    in    cents 4.64  5.73  7.60 

Cost    per  electrical    h.    p.,    in    cents 3.48  4.30  5.70 

The  figures  for  maintenance,  management  and  for  capital 
charges  are  not  given  in  tlie  paper  lor  the  present  stations, 
and  are  assumed  to  be  the  same  as  for  tlie  ideal  one,  tlie 
estimate  for  these  items  being  made  on  a  more  liberal  basis 
than  for  operating  expenses.  The  rate  assumed  for  main- 
tenance, Mr.  Cromplon  states,  is  in  accordance  with  ex- 
perience, and  should  h".  sufficient  to  keep  a  plant  in  working 
order  forever.  The  rate  for  management  includes  taxes  and 
insurance.  It  will  thus  be  seen  that,  under  the  conditions 
given  and  assuming  the  basis  of  this  estimate  to  be  correct, 
the  very  kiwest  figure  we  may  hope  to  attain  for  the  cost  of 
generating  electricity  in  central  stations  and  distributing  it 
is  3.48  cents  per  electrical  horse  power;  that  if  one  station 
should  in  Kngl.ind  unite  all  of  the  minimum  conditions  of  tlie 
stations  (juoted,  the  cost  would  be  4.30  cents  per  electrical 
li<  rse  power,  while  the  average  is  5.70  even  with  an  ideal  basis 
f<ir  the  estimate  of  maintenance  and  management  The  sta- 
tions in  England  where  the  operating  expenses  are  stated  to 
be  the  least  are  those  of  Knightsbridge  and  Liverpool,  this 
item  being  2.1  and  2.2  cents  per  electrical  horse  pcnver,  re- 
spectively, corresponding  to  a  total  cost  per  electrical  horse 
power  of  4.85  and  4.95  cents,  which  figures  represent  the 
most  economical  practice  in  that  country  at  the  present  time. 
How  this  compares  with  ,\merican  i>ractico  we  can  onl\ 
Mirmise  in  the  absence  of  the  necessary  data.  The  load  factor 
in  a  few  of  our  stations  is  i)robably  already  in  excess  of  .2, 
which  would  affect  all  of  the  items  except  fuel,  water  and 
stores,  but,  on  the  other  hand,  the  relative  cost  of  all  items 
is  doubtless  gn*ater  in  this  country  than  in  Kngland.  In  the 
liijlit  of  these  figures  it  seems  more  reasonable  to  accept  6 
cents  per  electrical  horse  power  (exclusive  of  capital  charges). 
as  the  cost  of  developing  electrical  energy-  in  the  average 
.\merican  central  station,  instead  of  4  cents,  the  figure  most 
usually  quoted.  This  higher  figure  might  apply  to  even 
large  stations,  while  f<ir  the  smaller  ones  it  is  probably  con- 
cidrmbK  l<»<>  (.mail 


An    blcctrO'Chcmical   Journal. 

.\  new  monthly  journal  has  been  started  in  Berlin  spe- 
cially intended  as  the  organ  of  the  electro-chemical  and  elec- 
tiT>-metal1urgical  industries.  Tlie  new  jounial.  which  is  en- 
titled the  "  Klectrochemischc  Zeitschrift"  is  edited  by  Dr 
Xcuburger.  .ind  is  published  by  Dr.  N.  von  Klobuko\> 
through  Fischer's  Technologischcr  \'crlag.  B*»rlin.  A  long 
list  of  contributors  has  already  been  prepared. 


May  19.  1S94. 
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Prof.    J.   J.    Thomson. 
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The  accompanying  engraving  is  from  an  excellent  photo- 
graph of  Prof.  'J.  J.  Thomson,  one  of  the  most  eminent  liv- 
ing physicists.  Prof.  Thomson,  who  is  the  son  of  the  late 
.  Air.  J.  J.  Thomson,  of  Manchester,  England,  was  born  at 
Cheetham,  near  Manchester,  on  the  i8th  of  December,  1856, 
and  is,  therefore,  in  his  38th  year.  When  14  years  of  age 
he  became  a  student  at  Owen's  College  at  Manchester,  re- 
ceiving his  training  in  physics  under  the  well-known  late 
Prof.  Balfour  Stewart,  and  mathematics  under  Prof.  Barker. 

Prof.  Thomson's  pre-eminent  ability  for  mathematical 
analysis  applied  to  the  development  of  physics  early  mani- 
fested itself,  for  after  entering  Trinity  College,  Cambridge, 
in  1876,  he  obtained  as  an  undergraduate  the  Foundation 
scholarship  and  the  Sheepshank  scholarship  for  astronomy. 
After  four  years  at  Cambridge  University  he  graduated  as 
Second  Wrangler  and  Second  Smith  prizeman,  and  was 
elected  to  a  fellowship  at  Trinity  College  the  same  year. 
Two  years  later  he  was  appointed  to  a  lectureship  in  mathe- 
matics. An  essay  that  he  wrote  "  On  the  Motion  of  Vortex 
Rings,"  and  possessing  marked  merit  on  a  most  recondite 
subject,  received  the  Adams  prize  in  1883.  Prof.  Thomson 
was  made  a  fellow  of  the  Royal  Society  in  1884,  when  only 
27  years  of  age,  and  in  the  same  year  became  professor  of 
experimental  physics  at  Cambridge,  which  chair  he  still 
retains. 

Prof.  Thomson's  contributions  to  mathematical  physics 
are  numerous  and  important.     He  has  written  three  books. 

First,  "  A  Treatise  on  the  Motion  of  Vortex  Rings,"  which 
is  the  standard  mathematical  text  book  on  that  subject  at  the 
present  time. 

Second,  "  Applications  of  Dynamics  to  Physics  and  Chem- 
istry," a  most  interesting  and  important  application  of  mathe- 
matics to  a  very  obscure  and  difticult  field.  By  purely 
dynamical  reasoning  Prof.  Thomson  succeeds  in  establishing 
throughout  this  book  a  series  of  conclusions  concerning 
various  relations  between  physics  and  chemistry,  pointing 
out  where  in  the  absence  of  experimental  knowledge  various 
important  reactions  may  be  looked  for,  and  where,  on  the 
other  hand,  the\  may  be  expected  to  fail.  Lagrange,  when 
he  developed  that  magnificent  theorem  in  dynamics  which 
alone  would  immortalize  his  name,  and  by  which  the  reac- 
tions of  any  material  system  can  be  predicted  from  a  sufB- 
cient  number  of  observations  upon  the  mutual  interdepen- 
dent actions  of  that  system,  never  could  have  anticipated  a 
more  complete  and  notable  vindication  of  his  methods  than 
that  Prof.  Thomson's  book  propounds. 

Third,  "  Recent  Researches  in  Electricity  and  Magnetism." 
The  rapid  development  of  the  principles  laid  down  by  the  late 
Clerk-Maxwell  in  his  celebrated  treatise  on  electricity  and 
magnetism  has  necessitated  a  revision,  an  extension  of  that 
great  text  book.  By  unanimous  consent,  the  task  of  bring- 
ing this  up  to  date  was  entrusted  to  Prof.  J.  J.  Thomson, 
and  his  book  carries  the  evidence  that  a  worthy  selection 
was  made.  Not  only  have  numerous  typographical  errors 
in  Maxwell's  work  been  corrected  by  Prof.  Thomson,  but 
this  new  book  is  the  best  sequel  to  Maxwell's  treatise  in  the 
English  language  to-day.  It  is  true  that  some  of  the 
theories  outlined  in  it  are  quite  diftcrent  from,  although  not 
in  opposition  to,  those  of  Maxwell;  but  the  development  of 
the  subject  of  electric  waves,  which  so  prominently  engrosses 
modem  thought,  is  dealt  with  in  Maxwellian  methods  by  a 
master  hand.  A  long  chapter  is  devoted  to  the  passage  of 
electric  discharges  through  gases  and  is  probably  the  clearest 
and  most  complete  account  of  that  difficult  subject  w^hich  has 
ever  been  published. 

Most  of  Prof.  Thomson's  papers  on  scientific  subjects 
have  been   published   either  in      the  "Transactions  of  the 


Royal   Society"   or   "The   Philosopical    Magazine,"   as   is 
shown  by  the  following  list: 

"Electric  and  Magnetic  Effects  Produced  by  the  Motion  of 
Electrified  Bodies,"  Phil.  Mag.  11,  p.  t'l'i.  1881. 

"Electromagnetic  Experiments  with  Open  Circuits,"  Phil.  Mag. 
12,  p.  49.  1881. 

"Dimensions  of  a  Magnetic  Pole,"  Phil.  Mag.  13,  p.  427;  14,  p.  225. 

"Maxwell's  Theory  of  Light,"  Phil.  Mag.  9,  p.  285.  1880. 

"Theory  of  Electric  Discharge  in  Gases,"  Phil.  Mag.  15,  p.  427. 
1883. 

"On  the  Chemical  Combination  of  Gases,"  PhH.  Mag.  18,  p.  233. 
1884. 

"Magnetic  Effects  Produced  by  Motion  in  the  Electric  Field," 
Phil.   Mag.  28,   p.   1.     1889. 

"Passage  of  Electricity  Through  Hot  Gases,"  Phil.  Mag.  28,  pp. 
358,  441.   1890. 

"Velocity  of  Transmission  of  Electric  Disturbances,"  Phil.  Mag. 
29.     1890. 

"Illustration  of  Properties  of  Electric  Field  by  Means  of  Tubes 
of  Electrostatic  Induction,"  Phil.  Mag.  29,  p.  129.  1890. 

"Discharge  of  Gases  Through  Exhausted  Tubes  Without  Elec- 
trodes," Phil.  Mag.  32,  pp.  321,  445.     1891. 

"On  the  Effects  of  Electrification  and  Electrical  Action  on  a 
Steam  Jet,  and  of  Water  Vapor  on  the  Discharge  of  Electricity 
Through  Gases,"  Phil.  Mag.  36,  p.  313.    1893. 

"Vortex  Ring  Theory  of  Gases."  Proc.  Roy.  Soc.  39,  p.  23.    1885. 
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"Resistance  of  Electrolytes  to  th;  Passage  of  Very  Rapidly  A1-: 
ternating  Currents,"  Proc.  Roy.  Soc.  45,  p.  269.  -    - 

"On  the  Effect  Produced  by  Neighboring  Conductors  on  th&^ 
Rate  of  Propagation  of  Electric  Disturbances  Along  a  Wii-e,"  Procr 
Roy.  Soc.  46,  p.  1.  .  .   - 

"Specific  Inductive  Capacity  of  Dielectiics  When  Acted  on.  by 
Very  Rapidly  Alternating  Electric  Forces,"  Proc.  Roy.  Soc  46, 
p.    292.     1889. 

"On  the  liate  of  Propagation  of  Luminous  Discharges  Through 
a  Rcfrefied  Gas,"  Proc.  Roy.  Soc.  49,  p.  84.    1890. 

"Electrolysis  of  Steam,"  Proc.  Roy.  Soc.  53,  p.  90.    1S?3. 

"Electrical  Oscillations  on  Spheres,"  Proc.  Lond.  Math.  Soc. 
15,  p.  197.     1883. 

"Electrical  Oscillations  on  Cylinders,"  Proc.  Lond.  Math.  Soc.. 
17,    p.   310.     18S5. 

"Electrical  Oscillations,"  Proc.  Lond.  Math.  Soc.  19.  p.  520.    1887.' 

"Rotation  of  Plane  of  Polarization  of  Light  bj'  a  Moving  Me- 
dium,"  Proc.   Cambridge  Phil.   Soc.   p.  250.  "  .  ,  . 

"Electric  Discharges  in  a  Uniform  Field,"  Proc,  Cam.  Phil. 
Soc.  5,  p.  291. 

"On  vhe  Telephone,"  Proc.  Cam.  Phil.  Soc.  VI.,  p.  821.: 

"Effect  of  Pressure  and  Temperature  on  Electric  Strength  of 
Gases,"   Proc.  Cam.   Phil.   Soc.  VI..  p.  325. 

"Report  on  Electrical  Theories,"  B.  A.  Report.  1SS5. 

"Vibrations  of  a  Vortex  Ring,"  Phil.  Trans,  p.  62.     1882. 

"Determination   of   'v.'  "   Trans.   A,   1883. 
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"Applicationa    ui    Dynamlca    lo     Physical      Phenomena, 
Tranu.    IHbj.     Pari   2,    ItOil. 

in  connection  with  Mr.  H.  l\  Newatl: 

••On    the   Formation   of   Vortex  Kings."    Proc.   Koy.    Soc.   Z'J.    p. 

417.      1886.  ,.    ^    ^ 

••On  the  Kate  at  Which  Electricity  Leaka  Through  Bad  Con- 
duclorB,"   Pioc.   Koy.  Soc.  iZ,  p.  410.     1887. 

■On  the  Effect  of  Narrow  Crevassea  on  the  Magnetization  of 
Iron  Kod»/*   Proc.  Cam.   PhU.   Soc.    VI.,   p.   84. 

in  connection  witli  Prof.  Tlirelfall: 

••Effect  Produced  by  PaBBuge  of  DUcharge  Through  Nitrogen.' 
Pro<;.  Koy.  Soc.  40,  p,  320. 

"On  the  Formation  of  Ozone,"  Proc.  Roy.  Soc.  40,  p.  340. 

in  connection  with  Air.  G.  i'".  C  Scale: 

'I^elerntilnatlon  of    v,'  "  Phil.  Trans.  A..  1883. 

Ifi  connection  with  Dr.  Moncknian: 

'Effect  of  Surface  TenHlon  on  Chemical  Actions,"  Proc.  Cam. 
Phil.   Soc.  6,  p.  264- 

Extratts  from  some  of  these  papers  have  frequently  found 
their  way  into  the  technical  journals  devoted  to  the  applica- 
tion of  electricity  and  magnetism.  As  a  notable  instance  of 
the  value  attached  to  iiis  papers  it  may  be  pointed  out  that 
prior  to  1892  the  efTect  of  the  thickness  of  soft  iron  plates 
m  the  nu'ignctic  circuit  of  alternating  current  transformers, 
upon  tile  amount  of  energy  lost  in  them  in  eddy  currents, 
and  in  the  diminution  upon  their  magnetic  quality  by  rea- 
bon  of  imperfect  magnetic  penetration  as  a  consequence  of 
such  eddy  currents,  was  a  vexed  subject  of  discussion  and 
debate.  One  paper  of  i'lof.  Thomsons,  appearing  in  the 
London  "  Electrician  "  of  April  8,  1892,  page  599,  has  s«) 
completely  exhausted  the  subject  from  its  mathematical 
standpoint  that  no  further  discussion  upon  this  point  iias 
since  been  raised. 


Death     of    Dr.     Zetsche. 


Dr.  ivarl  Eduard  Zelschc,  whose  death  has  just  been  an- 
nounced, was  born  in  Altcnburg,  Saxony,  in  183c.  i'Vom 
1851  to  1856  he  visited  the  polytechnic  schools  and  the  uni- 
versities in  Dresden  and  Vienna,  and  aftenvard  entered  the 
employ  of  the  Austrian  Telegraph  Service  in  X'ienna,  i^adua 
and  Trieste.  In  1858  he  became  teacher  of  matlKinatics  and 
mechanics  at  the  Ivoyal  Technical  School  at  Chemnitz  in 
Saxony,  and  in  1876  he  accepted  the  chair  of  professor  of 
telegraphy  at  the  I'olytcchnic  School  in  Dresden.  In  1880 
he  went  to  lierlin  and  became  editor  of  the  '  Electrotech- 
insche  Zeitschrilt,"  a  position  which  he  held  for  six  years. 
I'>om  1880  to  1887  he  was  also  telegraph  engineer  in  the 
Cierman  Postal  Service.  Since  that  time  he  has  resided  hi 
Dresden,  devoting  his  attention  to  literary  and  scientific 
t)ccupati»jns.  lie  has  published  several  books  on  geometry, 
trigonometry  and  telegraphy,  most  of  which  have  run 
through  several  editions.  For  the  fourth  volume  of  his 
latest  work,  "  Dcr  I»etrieb  und  die  Schaltungen  dcr  Elek- 
trischcn  Telegraphen,"  he  and  Herr  Kohlfuerst  received,  in 
iMoi,  an  h<»noratv  diploma  at  the  Paris  Exhibition,  and  in 
1882  they  were  awarded  a  prize  of  1.500  marks  by  the  \'eroin 
der  Deutschcn  Eiscnbalmvcrwaltungcn.  Dr.  Zctsche  was  a 
foreign  member  of  the  Institution  of  Electrical  Engineers,  of 
the  Electrical  Societies  of  Dresden,  of  the  Saxon  .Societv  of 
l-'nginccrs  and  Architects,  and  of  the  American  Institute  of 
Electric.il  Enrijicers,  and  of  other  leame<l  'iocirtir<;. 


General     ncctinc   of 


the     \merlcan 
Hnjcineers. 


Institute   or     riectrlc.ll 


riic  following  changes  have  been  made  from  the  pro- 
gramme for  the  Philndclphia  meeting  as  publishc<l  in  our 
columns  la>t  week:  The  f\r'^t  p.-^.per  of  the  Wednesdav  se^- 
jion  on  "  Central  .'Station  Economy."  by  C.  R.  \'an  Tntmp. 
and  the  last  paper  of  that  day's  session  on  "  Some  Storage 
Hatter)'  Phenomena."  I\v  W.  W.  Griscom.  have  cxchangeil 
places  on  the  programme.  Two  papers  have  been  addc<l  to 
the  list  of  those  to  be  read  at  the  Thursday  morning  session. 


as  follows;  "An  Optical  Phase  Indicator  and  Synchron- 
izer, by  Prof.  Ceorge  i>.  .Moler  and  Ur.  r  redericK  Ucdell, 
and  A  New  MeUiod  ot  Kecordiug  Any  ivind  ot  Variable 
Current,    by  Pro  I.  A.  C.  Crehore. 


Symbols    and     Nomenclature. 


Those  interested  in  the  introduction  of  symbols  may  find 
seme  basis  for  arguments  in  the  follow  ing  words,  which  occur 
repeatedly  in  a  single  paragraph  only  a  lew  inches  in  Icngtli 
in  a  German  conicmporar_>,  with  apparently  no  intention  of 
being  cither  witty  or  sarcastic:  Oberpostdirektionssekretaer, 
b'ernsprechvermittelungsanstalten,  Stadtfenisprecheinricli- 
lungeii,  i'ernsprechverbindungsanlagen,  \  icltachumscliaiie- 
sybiem,  Klappcnelektromagneien  and  .\iaximalwasscrstaud- 
bineldeapparatc. 

in  justice  to  the  Germans,  it  might  be  stated  tliat  to  any 
one  understanding  the  German  language  all  these  words  are 
quite  intelligible  without  the  aid  of  a  dictionary;  moreover,  a 
dictionary  would  not  contain  them,  ihey  are  merely  com- 
pounded-compound  words,  and  there  is  no  difticulty  in  under- 
standing them  if  one  can  solve  the  problem  of  placing  the 
omitted  hyphens  in  their  proper  place,  and  of  stopping  to 
take  breath  at  the  right  intcr\als.  • 


Electric    Railways      in 


America     Ccir.pared     with    Those    In 
England. 


In  a  recent  paper  by  Mr.  W  ilkinson  he  refers  to  the  fact 
that  there  are  5,000  miles  of  street  railways  in  this  country 
and  states  that  "  5,000  miles  of  tramways  is  500  miles  more 
tlidn  five  times  the  total  length  of  our  tramways  in  England ; 
and  still  they  have  not  solved  what  most  English  ti-ainway 
men  now  consider  the  essential  problem  for  the  general  in- 
troduction of  electric  traction  on  l-!nglish  lines,  viz.:  a  mode 
of  working,  commercially  and  practically  successful,  with- 
out the  use  of  overhead  w  ires." 


rioonlight  Tables  for  June,  1894. 


IIere»vith  we  give  Mr.  II.  W.  Enind's  tables  of  lighting 
hours  for  the  month  of  June  umler  his  modified  form  of 
moonlight  schedule. 


T«l'i  r  vo.   t. 

Standard  M  ••iiil();ht 
ayatcin. 


Datr. 


1 
« 

i 

9 
10 
II 
I* 
13 
u 

\i 

\l 

•p 

•o 
ti 

n 

*i 

M 

2. 

»7 


i.iKi.i. 


Date  ExIiiiK. 


7  <;of.   M 

7  V.>  " 

7  V-  " 
7..0  •• 
800  -• 
P. 00  " 
800  " 

10  JO      " 

11  »'>      •• 
11.40     •• 

ii.ioA.  M. 

It  JO       " 

'It  $0      •' 
i.»o     •• 
!i  so      " 
Ko  I.IkM. 

t.ooP  M. 
800     •• 
800     " 
8.00     " 

8no  " 
Woo      •• 

8  r..         " 

8  ^      ■• 


•.00 


t 

i 

4 
I 


9 
10 
II 

11 
•3 
14 
•S 
16 

\l 
19 

•o 

Bl 
•• 
•4 

:i 
li 

»9 
30 


9  90  A.  M. 
330  " 
J.30  " 
190  " 

^V>  " 

>r>  " 

yj'*  " 

390  " 

330  " 

.<y>  " 

3  30  A.  M. 

3  JO  •• 

3.30  " 

330  •• 

vso  •• 

10.10  P.  M. 

10  fo 

II.VO 

1 1 .40 

iv.io  A.  M. 

•  ».3a  " 

It  %o 

1. 10  •• 

1.10  " 

1.00  " 

•  40  " 

»•>»  •' 


Fmnd'a  Nrw  Moonlifr<)t 
S\«lrni. 


DulF 

UkI.i 

Date 

ExtlnR. 

1 

7.50  P.M. 

"• 

990A.M. 

a 

-  t.     " 

3 

990  :: 

3 

-    ■  0         " 

4 

^31      •• 

4 

,">         '* 

I 

39'>    ;• 

t 

5  30 

6 

I 

R.o      •■ 

I 

330    ;; 

130    " 

800      •' 

9 

390    " 

9 

800      " 

to 

3JO      - 

to 

800      " 

II 

>9»     •• 

II 

800      " 

II 

9  JO." 

It 

Ho«      •• 

t« 

i>  M. 

•  3 

17. x) A.  M. 

13 

9.W)  A.  M. 

13 

8.00  P.M. 

13 

i»M. 

14 

ij.co  A.  M. 

•  4 

9  30  AM. 

'4 

800  P.M. 

14 

■  a    M 

tf. 

8rO        " 

l< 

tt     - 

tf 

C  ,,,         .■ 

16 

It    " 

17 

^  .X-       •• 

•7 

tt    •• 

^  -.,    •• 

•9 

It    " 

^    x.       " 

•0 

la     - 

^  .1    •• 

It 

la    - 

'  >,    •• 

II 

la    " 

'*    v>        •* 

•3 

II    - 

9i 

•• 

»< 

ta.^'i  A.  M. 

f- 

0    " 

■6 

11.50     •• 

W*> 

>  oc      •' 

17 

1.10      " 

»7 

800    •• 

tS 

I  JO      - 

tS 

800     " 

•9 

.00      - 

to 

800    •• 

90 

a  40     - 

3° 

800    •• 

1 

330      - 

.40. 


Note.— The»«  schedules  are  made  up  on  «un  time.  Where 
standard  time  Is  used  and  It  varlea  considerably  from  sun  time, 
the  proper  deduclloo  or  addlllon  must  be  made  to  all  the  lime* 
here  given. 
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The    Midwinter    Fair — IV. 


HE  technical  journals  of  the  East 
frequently  contain  articles  de- 
scribing some  new  automatic 
high-speed  engine  which  has  been 
placed  on  the  market  and  is  rec- 
ommended as  being  suitable  for 
dynamo  driving.  These  are  with- 
out exception  from  the  machine 
shops  of  the  East,  the  West  being 
hardly  looked  to  as  likely  to  pro- 
duce anything  of  value.  The 
Eastern  public  is  apt  to  look  on 
the  Pacific  slope  as  being  almost 
in  the  condition  it  was  in  '49, 
and  while  manufacturers  know 
that  considerable  machinery  is 
used  (especially  for  mining  pur- 
poses), much  of  which  is  made 
on  the  coast,  yet  they  would  not 
for  a  moment  think  it  possible  that  anything  had  been  done 
that  was  in  any  manner  an  improvement  on  the  Eastern  pro- 
duct. 

An  engineer  from  the  East  inspecting  the  exhibits  in 
Machinery  Hall  at  the  Midwinter  Fair  cannot  fail  to  notice 
that  among  the  engines  driving  the  dynamos  are  several 
with  which  he  is  unfamiliar,  and  a  close  inspection  will  cer- 
tainly show  some  points  that  cannot  fail  to  interest  him. 
Several  of  these  engines  are  in  very  extensive  use  on  this 
coast  for  driving  dynamos,  as  well  as  for  general  power  pur- 
poses, and  it  is  believed  a  description  of  them  will  not  be 
without  interest  in  some  quarters. 

It  is  a  fact  worth  noting  that  whereas  most  of  the  modern 
high-speed  engines  made  in  the  East  are  of  the  single-valve 


A  very  neat  exhibit  of  this  kind  is  the  Ohmen  compound 
automatic  cut-off  engine,  built  by  the  Ohmen  Engine  Corn- 
pany.  It  is  prominently  located  on  the  main  aisle  of  Ma- 
chinery Hall  and  drives  three  standard  50-Iight  arc  dynaig|)s, 
all  three  being  driven  from  a  single  flywheel.  The  whe^l  is 
of  sufficient  width  to  carry  two  belts  side  by  side,  the  third 
belt  running  under  one  of  the  others. 

The  view  given  shows  the  engine  verj-  plainly.  It  is  a 
tandem  compound,  cylinders  12  inches  and  21  inches  by  14 


LONGITUDINAL.    AND    VERTICAL    SECTIONS 

SIMMONS  VALVE. 


OF     OHMEN- 


inches,  runs  at  200  revolutions  and  develops  150  h.  p.  with 
125  pounds  of  steam  on  the  boilers.  The  duty  claimed  for  it 
is  i-h.  p.  per  hour  on  about  20  pounds  of  steam. 

The  low  pressure  cylinder  is  fitted  with  an  ordinary  "  D  " 
slide  valve,  but  the  high  pressure  carries  the  valve,  which  is 
the  distinctive  feature  of  the  Ohmen  engine  and  is  covered 
by  patents.  It  is  the  Ohmen-Simmons  valve  and  is  plainly 
shown  in  the  longitudinal  and  sectional  views  given. 

A  conical  valve  chest  is  bolted  to  the  cylinder  along  the 
line  XF,  A  and  B  being-  the  parts  lendmg  to  the  cylinder. 
In  this  chest  is  fitted  the  main  distributing  valve,  M,  which 
bears  against  the  cast  iron  collar  C.  Within  the  distribiit- 
ing  valve  is  the  conical  cut-off  valve,  O,  bearing  against  the 
cast  iron  collar  D.  Steam  enters  at  ZT  and  fills  the  bodies 
of  both  main  and  cut-ofif  valves.  The  main  valve  and  the 
valve  of  the  low  pressure  cylinder  are  worked  by  a  fixed 
eccentric  and  their  motion  is  invariable,  but  the  cut-ofT  valve 


OHMEN     COMPOUND    ENGiNE     DRIVING    THREE     STANDARD     DYNAMOS. 


t}-pe,  those  developed  on  this  coast  have  double  valves,  and 
while  the  steam  admitted  varies  as  per  requirements,  the  ex- 
haust remains  practically  constant.  This  constant  exhaust 
is  not  an  altogether  desirable  feature,  as  when  steam  is  cut 
j  ofif  early  the  compression  may  not  properly  fill  the  clearance 
space,  and  live  steam  may  be  required  for  the  purpose. 
Nevertheless,  greater  economy  can  probably  be  obtained 
than  with  a  single  valve,  especially  when  compound  engines 
are  used  with  a  double  valve  on  tlie  high  pressure  only. 


is  worked  by  a  movable  eccentric  controlled  by  a  flywheel 
governor  of  the  usual  type. 

Wlien  the  engine  starts,  the  cut-off  valve  follows  exacdy 
the  motion  of  the  main  valve  and  steam  is  taken  nearly  full 
stroke,  but  as  the  speed  comes  up  the  cut-off  eccentric  is 
shifted  and  the  valve  brought  into  play.  As  the  cut-off 
valve  has  no  motion  independent  of  the  eccentric,  it  cannot 
shut  off  steam  very  quickly,  and  there  is  considerable  wire- 
drawing, as  is  the'  case  with  all  engines  in  which  the  valves 
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have  a  positive  motion,  whether  there  is  an  independent  cut- 
ofif  or  not. 

The  sinf^le-cyHnder  engine  has  been  on  the  market  for 
several  years  and  has  given  good  satisfaction.     The  com- 


TH()nP50.N     SI.IDK     VALMi     CORLISS     OBAR     AND     (iOVbkNOK 


pound  engine  was  put  fonvard  about  two  years  ago,  and 
several  of  them  are  now  running  in  electric  stations.  The 
\v<trknianship  is  first  class  and  the  i)arts  arc  made  to  gauge. 
It  is  built  to  run  at  speeds  varying  from  So  to  ^cxd  revolu- 


types,  two  of  which  are  quite  unique  and  are  important  addi- 
tions to  the  list  of  engines  on  the  market.  One  of  tliem  is 
the  1.  F.  Thompson  slide  valve  Corliss,  an  engine  in  wliich 
the  principle  of  the  Corliss  engine  has  been  retained,  but  in 
which  the  valves  ordinarily  used  have  been  replaced  by  slide 
valves  with  the  result  of  greatly  simplifying  the  construc- 
tion. 

In  an  ordinar}-  Corliss  engine  the  large  number  of  rod* 
and  links  makes  a  multiplicity  of  joints,  the  number  varying 
from  17  to  3C  in  various  styles.  These  joints  all  have  con- 
siderable motion  and  conse(iuent  wear,  and  after  a  time  the 
lost  motion  will  become  a  serious  matter.  In  spite  of  these 
difficulties,  the  Corliss  engine,  for  moderate  speeds,  is  the 
best  ever  produced,  and  it  is  evident  that  if  its  defects  can  be 
removed  the  resulting  engine  will  leave  little  to  be  desired. 
To  this  task  Mr.  I.  F,  Thompson  set  himself,  and  the  result 
is  an  engine  in  which  the  Corliss  principle  has  been  rigidly 
retained,  while  the  number  of  joints  between  the  eccentric 
and  valves  has  been  reduced  to  one  only,  that  at  the  valve 
stem  cross-head,  through  which  the  stem  receives  motion 
from  the  eccentric. 

The  engine  at  the  Fair  drives  the  150-kw.  Edison  bipolar 
dynamo  used  for  supplying  current  to  the 
great  searchlight  and  the  electric  fountain. 
It  is  compound,  the  cylinders  being  12 
inches  and  22  inches  by  30  inches;  it  runs 
at  120  revolutions  with  125  pounds  of 
steam,  and  at  its  maximum  load  develops 
about  225  h.  p. 

A  sectional  view  of  a  single  cylinder  is 
iven,  showing  the  internal  arrangement. 
\  cross-head,  .V,  receives  motion  from  the 
ccentric  rod  and  transmits  it  to  the  stem,  A. 
which  runs  through  the  exhaust  valve 
chests  and  undenieath  the  steam  chest, 
as  shown.  The  steam  chest  is  quite  large,  and  acts 
as  a  reservoir  for  steam,  from  which  the  cylinder 
can  draw  a  supply,  thus  enabling  almost  full  boiler 
pressure   to   be   received   in   the   cvlinder.     Where  a   small 


THlMl»M).N     >LU)L     NAl.NL     CORLISS     EN(ilNE     DRIMNCl     (i.     L.     i.so-KW  .     I)N\A«\0. 


tions  for  such  sizes  as  the  one  at  the  fair.     One  bad  feature 
is  that  it  is  not  self-contained  but  has  an  outboani  bearing. 

The  most  extensive  exhibitors  are  the  C»olden  State  and 
.Miners'  Iron  Works,  they  having  three  engines  of  ciiflFerent 


chest  is  used  there  must  be  considerable  drop  between  boiler 
and  engine  unless  the  steam  pipe  is  very  large.  As  will  be 
seen,  the  chest  contains  two  small  slide  \alves  just  large 
enough  to  give  the  proper  covering  for  the  post.     They  are 
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very  light,  and  consequently  the  friction  is  small.     The  ex-  the  steam  valve  stem  and  push  the  stem  forward  and  with  it 

haust  valves  are  similar  to  the  steam  valves,  but  are  placed  the  valve  ^,  until  sufficient  steam  is  delivered  to  the  cylinder' 

m  chambers  just  large  enough  to  give  the  necessary  clear-  to    do    the  necessary  work.     Then  the  roller  T  rides   on 

ance.     They  are  secured  to  the  stem  and  having  no  connec-  wedge  D,  and  the  trigger  is  lifted  until  it    clears  the    steel 


"GOLDEN     STATE"     CORLISS    ENGINE     BELTED    TO    GENERAL     ELECTRIC    6,ooo=LIGHT    ALTERNATOR. 

tion  with  the  governor,  their  motion,  and  consequently  the  ace  of  ^.   It  will  be  seen  that  there  is  an  effective  area  equal 

point  of  closing  of  the  exhaust,  is  fixed.     Secured  to  the  ex-  to  that  of  the  valve  stem  upon  which  the  steam  can  act  and 

haust  valve  stem  are  two  steel  faced  arms,  B,  which  move  the  when  the  knee  trigger  is  released  from  B  the  stem  is  quickly 

steam  valve  stem  by  means  of  knee  triggers,  c,   which  are  pushed  outward  and  the  post  closed  by  the  valve  S.      This 

pivoted    to    the    valve    stems,    as    shown.     These    triggers  motion  is  necessarily  verv^  quick,  and  the  post  is  closed  in- 
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carry  at  the  upper  ends  hard  steel  rollers,  T,  which,  as  the 
stem  is  pushed  forward,  can  ride  on  the  steel  wedges,  D,  the 
position  of  which  is  regulated  by  the  governor. 

Live  steam  of  nearly  full  boiler  pressure  filling  the  steam 
chest,  the  forward  motion  of  the  exhaust  valve  rod  causes 
the  steel  face  of  arm  B  to  engage  with  the  knee  trigger  on 


stantl),  making  a  very  sharp  cut-off.  Dash  pots,  y,  with  air 
cushion,  arrest  the  motion  of  the  valve  and  rod  when  they 
are  thrown.  An  adjustable  valve  at  the  back  of  the  dash 
pot  regulates  the  escape  of  air,  and  consequently  the  amount 
of  cushioning. 

The    v^edge  D  being  set  so  as  to  trip  the  trigger  when  the 
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engine  is  running  at  normal  speed,  every  change  of  load  or 
sitain  pressure  i.  nisiantly  followed  by  a  change  \n  position 
of  the  weJgc,  so  as  to  vary  the  point  oi  cut-otf  and  adjust  the 

jjovver. 

The  great  point  is  that  all  tiicse  valves  are  moved  by  a 
single  eccentric  with  but  one  joint  between  it  and  the  valves. 
In  the  case  of  a  tandem  compound  engine  with  second  cylin- 
der built  on  the  same  plan,  the, additional  valves  arc  moved 
by  the  same  eccentric  and  with  no  additional  joint. 

It  will  thus  be  seen  tliat  the  merits  of  the  Corliss  have 
been  retained,  while  the  principal  defect,  the  numerous  joints, 
h.as  been  removed.  The  substitution  of  a  flat  slide  valve  in 
place  of  the  cylindrical  oscillating  valve  is  also  of  some  ad- 
vantage. Cylinders  with  this  style  of  valve  gear  can  be 
placed  on  any  engine  frame  when  the  old  cylinders  are  re- 
nujvable,  and  several  such  changes  have  been  made  on  this 
coast,  generally  from  the  old  style  Corliss. 

The  governor  used  is  also  the  invention  of  Mr.  I.  F. 
Thompson,  and  is  covered  by  patents  held  by  this  company. 
It  is  very  efficient  and  is  clearly  shown  in  the  cut.  A  pair 
of  revolving  balls,  a  n,  arc  pivoted  by  links  to  joints  c  c, 
and  by  ears  to  joints  h  b.  As  the  speed  increases  and  the 
balls  fly  out.  the  ears  approach  the  horizontal,  and  the  in- 
creasing length  of  arm  exerts  a  powerful  leverage,  in  virtue 


cause  all  the  parts  are  held  in  close  contact  by  tlic  pressure, 
which  continually  acts  in  the  same  direction. 

The  engine  at  the  fair  runs  at  120  revolutions,  but  can 
easily  be  run  at  150. 

The  engine  which  runs  the  big  Thomson-Houston  alterna- 
tor is  a  standard  Corliss,  built  by  this  company.  It  was 
formerlv  in  the  power  house  of  the  Powell  Street  Cable  Rail- 
way Company,  but  was  replaced  by  a  slide  valve  Corliss. 

Another  important  engine,  built  by  this  company,  is  an 
8-inch  by  16-inch  single-cylinder  high  pressure  engine  driv- 
ing a  50-light  arc  machine  for  the  Western  Electric  Com- 
pany. It  runs  at  265  revolutions  and  has  developed  go  h.  p. 
It  is  fitted  with  a  Meyer  valve,  in  which  the  cut-off  blocks 
are  separated  automatically  by  means  of  a  governor  of  the 
same  design  as  that  used  on  the  slide  valve  Corliss.  The 
view  shows  it  very  clearly,  and  it  will  be  seen  that  the  hori- 
zontal arm  of  the  governor  bell  crank  projects  outward  and 
is  connected  with  a  rod.  which  drops  to  the  bottom  of  the 
engine  frame  close  to  the  foundation,  where  it  is  jointed  to 
one  end  of  a  horizontal  lever,  which  is  pivoted  at  the  centre 
to  the  spring  shown.  The  other  end  of  the  lever  connects 
with  two  vertical  rods,  the  upper  ends  of  which  are  jointed 
to  two  bell  cranks  hidden  behind  the  valve  stem  crosshead. 
The  vertical  arms  of  these  bell  cranks  work  two -valve  rods. 


Pllciliown     CORLISS     HNCiINU     DK.VlNCi     WOOD     ALTFRNAlOR. 


nf  which  the  frame  carrying  the  joints  c  c  is  forced  against 
the  collar  »/,  and  rocks  the  bell  crank  g.  The  horizontal 
arm  of  this  crank  lifts  the  vertical  stems  by  means  of  the 
roller  e,  aiul  this  nu>tion  is  coniniunicatcd  to  the  tripping 
wedge>  Ihrtm^h  rods  o.  The  outward  motion  of  the  balls 
is  counteracteil  by  the  spring/,  which  is  used  for  strong 
adjustment,  andby  wcightss,  whichareforfincradjuslmcnt. 
It  will  be  seen  that  the  action  of  both  spring  and  weights 
can  be  regulated  when  the  engine  is  running,  an«l  the  speed 
can  be  varied  20  revolutions,  in  ih<-  <.i7<>i  ust-d  .it  ihr  f.iir. 
without  .'itop|>ing  the  engine. 

As  the  spring  shortens  its  acti<^n  becomes  relatively  more 
powerful  and  a  greater  force  i^  required  to  further  shorten 
it.  but  at  the  same  time  the  oars  at  A  a]  pro.nch  the  horizontal 
and  a  more  powerful  leverage  is  exertcrl.  so  that  a  small 
change  of  sjH'ed  can  make  itself  felt,  and  the  governor  is 
very  efficient  in  keeping  the  speed  within  narrow 
limits. 

No  lost  motion  in  the  joints  can  offset  its  accuracy,  bc- 


which  enter  the  valve  chest  and  arc  securetl,  one  to  each  cut- 
off block  of  the  Meyer  valve.  The  connection  is  so  made 
that  the  two  valve  rods  move  in  opposite  directions,  and  the 
<listance  apart  of  the  cut-off  blocks  is  automatically  ad- 
justc<l  according  to  the  requirements  of  the  load.  The  two 
bell  cranks  are,  of  course,  moved  backward  and  forward  by 
a  cut-off  eccentric. 

Ordinarily,  the  cut-off  blocks  of  the  Meyer  valve  are  on 
one  stem,  which  extends  outside  the  valve  chest  and  is  fitted 
with  a  wheel  by  which  the  cut-off  can  be  varied  by  hand. 
It  is  a  valve  which  has  been  used  with  good  satisfaction  on 
marine  engines,  and  there  is  every  reason  to  expect  it  to  give 
goo(|  results  as  here  applied. 

This  engine  is  the  first  one  of  this  tvpc  made  by  the  com- 
panv.  but  they  are  now  buihling  another,  in  which  the  con- 
nections between  governor  and  cut-off  valve  stems  have 
been  modified  so  as  to  get  rid  of  some  of  the  joints.  It  i? 
evident  that  by  having  rack  teeth  cut  on  the  outer  ends  of 
the  valve  stems  and  placing  a  spur  gear  between  them,  rock- 
ing llic  gear  would  move  llic  stems  in  opposite  directions. 
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The  one  making  is  on  this  principle,  and  the  two  bell  cranks 
with  their  joints  are  eliminated. 

Another  engine  out  of  the  ordinar}^  is  the  Pitchford  Cor- 
liss, built  by  the  VV.  T.  Garrett  company,  A  view  of  it  is 
given,  and  it  will  be  seen  that  it  has  a  very  great  resemblance 
to  an  ordinary  Corliss,  but  there  are  some  important  points 
of  difiference.  It  has  the  same  four  oscillating  valves  that 
are  found  in  the  Corliss,  connected  in  the  same,  manner  to  a 
rocker  plate,  but  here  the  resemblance  ceases.  The  valves 
are  positively  connected  and  must  follow  the  motion  of  the 
eccentric,  both  for  opening  and  closing  the  steam  valves  not 
tripping  and  closing  quickly,  as  in  the  ordinary  Corliss.  A 
second  eccentric,  rotated  as  in  modern  high  speed  engines 
by  a  flywheel  governor,  moves  backward  and  forward  the 
upper  rod  shown.  It  will  be  noticed  that  the  steam  valves 
receive  their  motion  from  levers,  the  long  arms  of  which 
are  connected  by  rods  to  the  rocker  plate  and  the  short 
arms  by  rods  to  one  arm  of  bell  cranks,  which  rock  through 
the  movement  of  the  cut-ofif  eccentric.  It  will  be  readily 
seen  that  if  the  cut-ofT  eccentric  is  rotated  through  a  change 
of  speed,  the  limits  of  oscillation  of  the  belt  cranks  will  varv 


In  the  Mission  street  power  house  there  will  be  two  of  this  size 
and  two  developing  300  h.  p.  each,  cylinders  to  be  16  inc)-;es 
and  28  inches  by  24  inches,  revolutions  160.  After  the  plant 
is  in  running  order,  it  is  the  intention  to  put  in  two  more 
engines  similar  to  these,  but  triple  expansion,  running  at 
600  revolutions  and  with  the  armatures  built  up  on  the  shaft. 
The  Ball,  Russell,  and  other  standard  Eastern  engines  are 
used  for  running  some  of  the  arc  dynamos. 


The  Electric  Motor.* 


BY  FRANCIS  B.  CROCKER. 

In  considering  the  history  of  the  electric  motor,  Prof. 
Crocker  states  that  Barlow's  wheel  was  not  only  the  first 
motor,  but  an  invention  remarkable  from  the  fact  that  it 
antedated  by  eight  years  the  disc  machine  of  Faraday,  and 
his  discovery  of  magneto  induction  in  1831.  Not  only  was 
Barlow's  wheel  far  ahead  of  Faraday's  disc  in  point  of  time, 
but  it  was  also  a  much  better  construction,  the  armature  not 
being  short  circuited  on  itself  as  in  the  latter.  The  elec- 
tric motor  invented  1)y  Joseph  Henn-  in  1831   has  a  better 
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with  the  result  of  changing  the  opening  of  the  valves.  The 
cut-ofif  cannot,  of  course,  be  as  sharp  as  with  a  tripping 
valve. 

This  engine  runs  well  and  is  used  for  driving  the  large 
Wood  alternator. 

The  two  large  220-volt  generators  of  the  Western  Electric 
Company  are  driven  by  a  vertical  compound  engine  of  the 
marine  type,  built  by  the  Union  Iron  Works.  It  is  one  of 
six  intended  for  the  power  house  of  the  Mission  street  elec- 
tric road,  now  building,  and  its  construction  was  hurried  in 
order  that  it  might  be  used  in  the  exposition.  The  work- 
manship is  of  the  high  grade  to  which  the  Union  Iron 
Works  have  become  accustomed  since  they  began  to  build 
men-of-war  for  the  Government.  The  cylinders  are  22  1-2 
inches  and  39  inches  by  24  inches;  they  are  intended  to  run 
at  160  revolutions  and  develop  600  h.  p.  on  130  pounds  of 
steam.  The  high  pressure  cylinder  is  fitted  with  a  piston 
valve  and  tlie  low  pressure  with  double  ported  flat  valve. 


right  to  the  distinction  of  bemg  called  the  first  electric 
motor,  it  is  declared,  than  Barlow's  wheel,  as  it  was  the  first 
which  worked  on  magneto-electric  attraction. 

It  is  stated  that  in  the  United  States  there  are  probably 
about  50,oco  stationary  motors  and  several  thousand  railway 
motors,  whereas  the  whole  nuiiiber  in  Europe  is  not  much 
more  than  one-tenth  of  these  figures.  A  parallel  between 
the  dynamo  and  motor  is  drawn  and  it  is  shown  that  one  is 
exactly  the  converse  of  the  other,  and  that  a  good  d)namo 
is  also  a  good  motor.  The  tendency  now  is  for  manufac- 
turers to  make  exactly  the  same  machine  for  either  purpose 
indiscriminately,  with  only  slight  changes  in  details  of  wind- 
ings, connections,  etc. 

Prof.  Crocker  goes  into  the  subject  of  counter  E.  M,  F. 

at  considerable  length,  stating  that  it  is  a  key  to  the  action 

of  the  motor  and  particularly  of  the  difference  between  it 

*  Abstract  of  a  lecture  delivered  before  the  Franklin  Institute, 
Jan.  19,  1894. 
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and  the  dynamo.     In  the  case  of  the  dynamo  there  exists 
only  one  E.  M.  F.,  whereas  in  the  motor  there  must  always 
be  two.     The  difference  between  the  two  cases  may  be  ex- 
pressed very  simply  in  the  following  way : 
r)ne  kilowatt  dynamo, 

E 
W 

IOC  volts 

ID  am|)eres 


C  = 


(0 


lo    ohms 


( )ne  kilowatt  motor, 


C  = 


R' 


(2) 


lo  amperes  — 


IOC  volts  —  yo  volts 


I  ohm 

Cis  the  current; 

E,  the  direct  E.  M.F.; 

e,  the  counter  K.  M.  F. ; 

R,  tiic  total  resistance  of  the  circuit; 

R',  the  resistance  of  the  armature. 

The  current  and  direct  E.  M.  F.  are  the  same  in  the  two 
cases,  but  the  resistance  is  only  one-tenth  as  much  in  the 
case  of  the  motor,  the  difiference  being  replaced  by  the 
counter  E.  M.  F.  (if  90  v<jlts,  which  acts  like  resistance  to  re- 
duce the  current. 

That  the  counter  E.  M.  i'".  (jf  a  motor  is  a  necessary  re- 
sult of  the  rotation  of  its  armature  was  shown  by  an  experi- 
ment. ( )ne  of  two  identical  machines  was  connected  to  an 
I'lectric  light  circuit,  thus  causing  it  to  run  as  a  motor,  and 
the  other  one  belted  to  it,  thus  driving  the  latter  as  a 
flynamo.  As  in  both  cases  identical  armatures  revolve 
at  the  same  speed  in  magnetic  fields  of  practically  the  same 
strength,  nearly  the  same  E.  M.  F.  must  be  generated  in 
each  armature,  since  i)ractically  the  same  luunber  of  lines 
of  force  are  cut  by  an  equal  number  of  turns  of  wire  revolv- 
ing at  the  same  speed.  In  the  case  of  the  dynamo  this 
E.  M.  F.  ])roduces  a  current  which  may  be  used  to  feed  a 
certain  munber  of  lamps.  In  the  case  of  the  motor  the 
E.  M.  V.  is  opposed  or  counter  to  the  ilirect  V..  M.  F.  of  the 
electric  light  circuit,  and  the  current  i)roduced  is  due  to  the 
difference  between  the  two  as  expressed  in  equation  (2). 

In  all  ca.ses  where  energy  is  converted,  excluding  those 
where  it  \?  frittered  away  in  heat,  as  by  friction  or  electrical 
resistance,  there  is  a  counter  force.  a;«  shown  in  the  storage 
battery,  the  decomposition  of  water  magnetizing  an  electro- 
magnet and  when  electrical  energy  is  converted  int<^  heat  by 
the    Peltier   effect. 

In  the  case  of  the  motor,  the  counter  E.  M.  I',  actually 
n  presents  the  amotmt  of  electrical  energy  converted  into 
mechanical  energy,  and  therefore  determines  the  efficiency. 
I  he  so-called  electrical  efficiency,  or  conversion-factor,  being 
e<|n.'jl  to 

Counter  K.  M.  F. 

T^irect  E.  Mr'FT" 
riu-  actual  or  c^munercial  efficiency  is  somewhat  less  than 
this,  owing   to   friction,    h'oncault    currents   and    hysteresis. 
The  cormter  E.  M.  F.  also  cletermines  the  speed  and  manv 
other  facts  in  the  working  of  the  machine. 

It  is  somewhat  difficult  to  measure  counter  E.  M.  F..  be- 
lausc  from  its  very  n.itnre  it  is  covered  up.  so  to  speak,  bv 
the  direct  \'\.  M.  V.  The  ordinary  way  to  determine  it  is  to 
find  the  value  of  the  direct  E.  M.  F..  the  resistance  and  the 
resulting  current:  the  counter  E.  M.  F.  is  then  found  by  the 
following  equation,  which  is  derivetl  from  equation  (2V 
'*  =  ^ —  C  R.  It  is  also  possible  to  calculate  it  in  the  same 
way  that  tl. '  F.  M.  F.  of  a  <lynamo  ir  determined,  if  the  num- 
ber of  turns  of  wire,  speed  of  rotati«in  ati<l  nnnibor  of  litir^ 
of  force  arc  known. 

An  experiment  may  be  so  conductixl  as  to  actually  show 
the  existence  of  the  counter  E.  >f.  F.      .\  plain  shunt-wound 


motor  provided  with  a  tlywheel  may  be  taken  and  run  from 
a  constant  potential  circuit  of,  say,  1 10  volts,  and  while  run- 
ning at  full  speed  entirely  disconnected  from  the  circuit; 
it  will  then  continue  to  run  by  the  energy  of  the  flywheel 
and  act  as  a  dynamo  and  generate  an  E.  M.  F.  of  nearly  the 
initial  volts,  say,  105,  which  is  tested  by  connecting  a  volt- 
meter to  the  two  brushes.  This  E.  M.  F.  is  practically 
identical  with  the  counter  E.  M.  F,  which  the  machine  was 
producing  the  moment  before  while  running  as  a  motor, 
provided,  of  course,  the  test  is  made  immediately,  so  that  the 
speed  does  not  have  time  to  fall  appreciably.  If  a  lamp  is 
kept  connected  across  the  terminals  of  the  motor  while  the 
switch  C(jnlrolling  the  circuit  is  alternately  opened  and 
closed,  it  is  possible  in  this  way  to  compare  the  direct  and 
counter  E.  M.  F.  by  the  variation  in  the  brighUiess  of  the 
lamp  and  it  will  be  seen  that  the  latter  is  only  slightly  less 
than  the  fcrmer. 

A  still  more  striking  demonstration  of  the  reality  of  the 
countei  E.  M.  V.  may  be  given  by  running  the  motor  with  a 
certain  amount  of  resist.-nce  in  its  shunt  field  circuit  so  that 
the  field  magnetism  will  be  below  its  normal  value,  in  which 
case  the  speed  will  be  higher  than  usual.  If  the  machine 
is  ntjw  disconnected  from  the  circuit  and  the  resistance  is 
afterward  cut  out  of  its  field  circuit,  the  E.  M.  F.  produced 
will  becoiDe  actually  higlier  than  the  original  direct  E.  M.  F. : 
in  fact,  it  is  possible  to  obtain  two  or  three  times  the  original 
voltage. 

The  important  matter  of  governing  the  speed  or  power  of 
electric  motors  depends  largely  upon  the  phenomenon  of 
counter  E.  M.  F.  For  example,  the  various  methods  of 
regulating  street  car  motors,  i.  e..  the  simple  rheostat,  the 
"  loop  "  for  short  circuiting  one  of  the  field  coils,  the  "  com- 
nuUated  fields  "  and  the  "  series  parallel  controller."  all  act 
to  adjust,  or  make  up  for.  the  variations  in  counter  E.  M.  F. 
which  result  from  changes  in  speed.  Tlie  most  awkward 
matter  in  working  electric  motors  is  to  control  the  current 
when  the  counter  E.  M.  F.  is  very-  low.  due  to  the  fact  that 
the  motor  is  starting  or  running  slowly.  The  introduction 
<if  resistance  in  series  with  the  armature  is  usually  the 
simplest  and  most  successful  plan,  but  this  is  very  wasteful 
of  energy  and  involves  the  use  of  a  large  and  clumsy  rheostat. 
The  paradoxical  fact  that  the  spee<l  of  the  ordinary  shunt - 
wound  motor  increases  if  its  field  magnetism  be  weakene«l 
is  also  due  to  the  c<iunter  E.  M.  F.  This  is  easily  understood 
if  we  remember  that  the  counter  E.  M.  F.  is  reduced  by 
weakening  the  field  magnetism,  consequently  the  current  is 
increased  in  strength,  as  is  evident  from  equation  (2).  and 
the  speed  therefore  rises  until  the  counter  E.  M.  F.  reaches 
.1  siilVuient  vahie  to  shut  off  the  excess  of  current. 

IVof.  Crocker  referred  to  a  demonstration  of  his  in  a  Co- 
lumbia College  lecture  several  years  ago.  that  a  motor  can 
easily  be  designed  to  rtm  at  the  same,  or  at  a  higher,  speed 
when  ftdly  loa<led  than  when  lightly  loaded.  This  may  he  done 
by  sUghtlv  exaggerating  the  elTect  of  armature  reaction  so 
that  the  field  magnetism  will  be  considerably  reduced  by 
the  large  armature  current  which  flows  at  full  load,  thus 
diminishing  the  c«mntcr  E.  M.  F.  and  increasing  the  speed 
in  the  manner  just  explained.  Tn  this  way  the  remarkable 
effect  of  creatcr  speed  with  heavier  load  is  obtained  without 
anv  stjccial  device  or  construction,  all  that  is  necessary-  being 
a  slight  modification  in  design  involving  no  increase  in  cost 
or  complication. 


No   Wonder   The>    Pop   When  The\    Break. 


Those  who  have  not  made  the  calculations  for  themselves 
may  be  surprised  to  know  that  the  pressure  of  the  air  on  the 
outside  of  the  bulb  of  a  2,oco-c.  p.  incandescent  lamp  having 
a  surface  of  300  square  inches  is  about  i  3-4  tons. 


May  19,  1894. 
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Practical   Notes  on   Dynamo  Calculation.— I. 


BY   ALFRED   E.    WIENER. 

HE  author  has  endeavored,  in  the  fol- 
lowing articles,  to  develop  an  entirely 
practical  treatise  on  dynamo  calcula- 
tion, differing  from  the  usual  text 
book  methods,  in  which  the  applica- 
tion of  the  various  formulae  requires 
more  or  less  experience  in  dynamo 
design.  The  present  treatment  of 
the  subject  is  based  upon  results 
btained  m  practice,  and  therefore,  contrary  to  theoretical 
metliods,  gives  such  practical  experience.  Information  of 
this  kind  will,  in  the  following,  be  presented  in  the  form  of 
original  tables  and  formulae  derived  from  the  data  and  tests 
of  nearly  two  hundred  of  the  best  modern  dynamos,  of 
American  as  well  as  European,  make,  comprising  all  the 
usual  types  of  field  magnets  and  of  armatures,  and  ranging 
in  all  existing  sizes. 

The  author's  collection  of  dynamo  data,  which  has  been 
considerably  increased  by  material  gathered  during  his  re- 
cent World's  Fair  visit,  contains  full  particulars  of  the  fol- 
lowing types  of  continuous  current  machines : 

AMERICAN  MACHINES. 

Edison   single   horseshoe   type 20  sizes. 

"      ironclad  type 10      " 

multipolar  central  station  type 10 

"      bipolar  arc  light  type 6 

four-polar    marine    type 4      " 

"      small  slow  speed  motor  type 4      " 

"      raiway   motor   type 3      " 

Thomson-Houston    spherical    arc    light    type 9      " 

"  "  spherical    incandescent   type 4      " 

^'  "  multipolar    type 3      " 

"  "  railway  motor  type 2      " 

Brush  double  horseshoe  ("Victoria")  type 16 

Sprague  double  magnet  type 13 

Entz  multipolar  marine  type 5 

Weston    double    horseshoe    type 3      " 

Lundell    multipolar    type. 

Short   multipolar  railway   motor  type. 

Crocker-Wheeler  bipolar  motor  type. 

ENGLISH  MACHINES. 

Kapp    upright    horseshoe    type 4  sizes. 

Paterson  &  Cooper  "Phoenix"   type 2 

Mather  &   Piatt   "Manchester"    type 2 

Mather  &  Piatt  "Edison-Hopkinson"  type 2      " 

Paris  &  Scott  double  horseshoe  type 2 

Crompton  double  horseshoe  type. 
Kennedy   single    magnet   type. 
"Leeds"  single  magnet  type. 
Immisch  double  magnet  type. 
"Silvertown"   single  horseshoe  type. 
Blwell  Parker  single  horseshoe  type. 
Sayers    double    magnet    type. 

GERMAN   MACHINES. 

Siemens    &    Halske    innerpole    type 3  sizes. 

Schuckert  multipolar  flat  ring  type 3      " 

Guelcher  multipolar  type 2      " 

Fein  innerpole  type. 

"    ironclad    type. 

"    inward  pole  horseshoe  type. 
Lahmeyer    ironclad    type. 
Kickemeyer    ironclad    type. 
"Allgemeine"    innerpole    type. 
Bollmann  multipolar  disc  type. 

FRENCH    MACHINES. 
Gramme  bipolar  type.  • 

Marcel  Deprez  multipolar  type. 
Desroziers    multipolar    disc    type. 
Al.sacian  Electric  Construction  Company  innerpole  type. 

SWISS  MACHINES. 
Oerlikon    multipolar    type. 
Brown    double    magnet    type. 

In  this  list  are  contained  the  generators  used  in  the  central 
stations  of  New  York,  Brooklyn,  Boston,  Chicago,  St,  Louis 
and  San  Francisco,  United  States;  of  Berlin,  Hamburg,  Han- 
over,Duesseldorf  and  Darmstadt, Germany;  of  London,  Eng- 
land; of  Paris,  France;  also  the  General  Electric  Company's 
large  power  generator  for  the  "  Magic  City  "  intramural  rail- 
way plant,  and  other  dynamos  of  fame. 


In  the  author's  possession,  but  not  included  in  the  above- 
list,  are,  furthermore,  particulars  of  various  special  designs, 
and  incomplete  data  of  generators  and  motors,  too  numer- 
ous to  be  mentioned.  Besides  these  the  author  has  at  his 
command  considerable  data  on  alternating  current  machines; 
but  since  the  present  treatise  is  to  cover  the  ground  of  con- 
tinuous current  dynamos  only,  no  enumeration  of  the  former 
b.as  been  made  here. 

The  author  believes  that  the  abundance  of  his  material  en- 
titles him  to  consider  the  following  treatise,  and  especially 
the  tables  and  data  contained  therein,  as  universally  applica- 
ble to  the  calculation  of  any  dynamo. 

I.— CALCULATION   OF    ARMATURE. 

I.  —  Unit  Armature  Induction. 

It  is  evident  that  a  certain  length  of  wire  moving  with  the 
same  speed  in  magnetic  fields  of  equal  strengths  will  in- 
variably generate  the  same  electromotive  force,  no  matter 
whether  the  said  length  of  wire  be  placed  on  the  circumfer- 
ence of  a  drum,  or  of  a  ring  armature,  and  no  matter  what- 
ever may  be  the  shape  of  the  field  magnet  frame,  or  the  num- 
ber of  poles  of  the  different  magnetic  fields. 

In  order  to  obtain  such  a  constant,  suitable  for  practical 
purposes,  we  start  from  the  definition:  One  volt  E.  M.  F. 
is  generated  by  a  conductor  of  unit  length,  if  moving  with 
unit  speed,  and  cutting  lo^  C.  G.  S.  lines  of  force  per  second. 

From  this  definition,  which  is  given  in  the  absolute 
(C.  G.  S.)  system  of  measurement,  we  can  easily  calculate  a 
constant  for  our  practical  imits. 

Since  the  English  system  of  measurement  is  still  the 
standard  in  this  country,  we  will  take  one  foot  as  the  unit 
length  of  wire,  and  one  foot  per  second  as  its  unit  linear  ve- 
locity. For  the  unit  of  field  strength  we  take  an  intensity 
of  20,ooo  lines  of  force  per  square  inch,  this  being  a  good 
average  number  occurring  in  practice,  as  can  be  seen  from 
the  table  of  practical  field  densities,  which  will  be  given  later 
on. 

Based  upon  these  units,  and  upon  the  law:  "  The  E.  M.  F. 
generated  in  a  conductor  is  directly  proportional  to  the 
length  and  the  cutting  speed  of  the  conductor,  and  to  the 
number  of  lines  of  force  cut  per  unit  of  time,"  the  derivation 
from  the  definition  above  referred  to  has  been  made  in  tabu- 
lar form  as  follows: 


Length 

of  conductor. 

I  cm. 

I  foot. 


Cut- 
ting veloc'ty. 

1  cm.  per  second. 
I  foot    " 


Density  of  field. 
100,000,000  lines  per  cin.= 


E.  M.  F. 
generated. 

I.        volt. 

30.48      ••    (i) 
"      •'  929.03      '•    (i\ 

20,0C0        "  "  ■•  .186       "       (3; 

"    per  sq.inch.  .0288  "    (4) 


(i)    I  foot  =  30  48  cm.     (2)    I  foot  per  second  =  30.48  cm.  per  second;   30.48  X  30-48 
100,000,000  929.03  .186 

=  9:9.03.     (3) =  5,000;  =  .186.     (4)    I  sq.  in.=  6.45  cm. 3;  :=  .0288. 

20,000  •        5. coo  6.45 

The  result  thus  obtained  can  be  worded :  "  Ever)'  foot  of 
conductor  moving  with  the  velocity  of  one  foot  per  second 
in  a  magnetic  field  of  the  density  of  20,oco  lines  of  force  per 
square  inch  generates  an  electromotive  force  of  0.288  volt. 

If  tvv'o  or  more  equal  lengths  of  wire  are  connected  in 
parallel,  in  each  of  these  lengths  ever}'  foot  of  wire  will  gen- 
erate .0288  volt,  but  these  parallel  E.  M.  Fs.  will  not  add, 
but  the  total  E.  M.  F.  generated  in  one  length  will  also  be 
the  total  E.  W.  F.  output  of  the  combination. 

In  an  ordinary  bipolar  armature,  now,  there  are  generalh' 
two  such  parallel  branches,  each  branch  generating  the  total 
E.  M.  F.  This  necessitates  one  foot  of  generating  wire  in 
each  of  these  two  parallel  circuits,  or  altogether  two  feet  of 
wire,  under  our  unit  conditit)ns,  in  o'-der  to  obtain  an  E.  M.  F. 
output  of  .C288  volt;  or,  in  other  words:  Every  foot  of 
the  total  generating  wire  on  a  bipolar  armature,  at  a  cutting 
speed  of  one  foot  per  second,  in  a  field  of  20,000  lines  per 
square  inch,  generates  .0144  volt  of  the  output  E.  M.  F. 

In  multipolar  armatures  the  number  of  electrically  parallel 
portions  of  the  winding  usually  is  equal  to  the  number  of 
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poles,  zP,  the  numbcrof  pairs  of  poles  being  denoted  by  P 
In  such  armatures  it  therefore  takes  2  P  feet  of  generating 
conductor  to  produce  .0288  volt  of  output,  or  the  share  o» 
E.  -M.  i-'.  contributed  to  tiie  total  output  by  every  foot  of  the 
generatmg  wire  on  the  entire  pole-iacing  circumference  is 

' or  ■ volt,  that  is,  .0144  volt  per  pair  of  poles. 

2  j^    ■         r' 

This  theoretical  value  of  the  "unit  armature  induction," 
however,  has  to  undergo  a  slight  modification  for  the  prac- 
tical use,  owing  to  the  fact  that  generally  only  a  portion  of 
the  total  generating  or  "  active  '  w  ire  of  an  armature  is 
"  effective."  "  Active  "  is  all  the  wire  that  is  placed  upon  the 
pole-facing  surface,  of  the  armature,  "  effective ''  only  that 
portion  oi  it  which  is  actually  generating  E.  M.  E.  at  any 
time;  that  is,  the  p(jrtion  immediately  opposite  the4)oles  and 
within  the  reach  of  the  lines  of  force,  at  that  time. 

The  percentage  of  effective  polar  arc,  in  modern  dynamos, 
according  to  the  number  and  arrangement  of  the  poles, 
varies  from  50  to  100  per  cent.,  and,  usually,  lies  between 
70  and  80  per  cent.  The  lowest  values  of  the  effective  arc. 
50  to  60  per  cent,  of  the  total  circumference,  are  found  in 
tin-  multipolar  machines  made  by  Schuckert,  with  poles 
parallel  to  the  armature  shaft,  and  having  no  separate  pole 
shw-es;  in  these  the  space  taken  up  by  the  magnet  winding 
prevents  the  poles  from  being  as  close  t«jgether  as  in  ma- 
chines of  other  types.  The  highest  figure,  loc  per  cent.,  is 
met  in  some  of  the  AUgcnicine  Elcktricitaets  GescUschaft 
dynamos,  in  which  the  poles  are  united  by  a  common  c^st 
iron  ring  H  )obrowolsky's  pole  bushing  I. 

I'or  thesi-  various  percentage  I  have  found  the  f(^)llowing 
average  values  of  the  tmit  armature  inductit»n  per  foot  of  the 
total  active  wire: 

TAHI.K    II       I'KArTK'AL 


«f 
|>ii  ur 
ai'C 

1.00 
95 
.90 
M 
.80 
.75 
.70 
.6.'. 
.(to 
.55 
.50 


VAMTKS   OF   LN'IT    AHMATt'RK    1  .V 

DUCTION. 

K.  M.  K.  |>cr  loot  of  n-  live  nrtniUiirr  coiiduolor. 
prr  iialr  n'  p<i|«-« 
■il  iiiiil  vclucilv    I  U.  |i  ^   nii'l  u..it  Ti' t  I -Ircnirtli  30,0  nL.  |>.  !«i|.  In 
Itliiular  livnamu*.  Mulii(ni  ardyiKiino-. 


.0144 
0142 
.014 
.OI.V. 
.01. ■{ 
.0125 
.012 

on.'-, 

.Oil 

oior. 
010 


.01 14 

.0135 

.013 

.0125 

.012 

.0115 

.011 

.0105 

.010 

.0095 

.009 


!l  will  be  noticed  that  the  values  for  multipolar  machines 
run  somewhat  below  those  for  bijxilar  ones.  This  means 
that,  at  the  same  rate  of  polar  emi>raoe.  a  greater  i)erccntagc 
of  the  total  active  wire  is  i-ffective  in  the  case  of  a  bipolar 
machine,  which  is  undoubte<lly  due  to  a  greater  circum- 
ferential spread  of  the  lines  of  force  in  bipolar  fields. 

2.  Sften'fic  Arwafiifc  Induclioti. 

Knowing  the  v.nlucs  of  the  induction  jki   i,h>i  01  iuiive  ar- 
lualurc  win*  at  the  assumed  unit  conditions,  a  t;encral  cn 
prcssion  r.nn  now  easily  be  flerivc<I  for  the  "  specific  armature 
induction  "  .nt  anv  given  conductor  speed  and  field  density 
The  indtiction  per  foot  of  active  conductor,  in  any  armature, 
is 

I'  F 

y     -=  X  ^  X .  (o 

p  20000 

where  V.  .  specific  induction  of  active  armature  condtictor. 
in  volts  per  foot  : 
V  =  unit    armature   induction   per  pair  of  poles,    in 
volts    per  foot,  at  5"        i  foot  per  second,    and 
F^=  20,000  lines  per  squpre  inch,  from  Table  11. : 
P       nuiuher  of  pairs  of  magnet  poles  : 
5"  =  cutting  speed,  or  conductor  velocity,  in  feet  per 
second,  from  Table  III.; 
nnd      /''=  field  density,  in  lines  of  force  per  square  inch, 
from  Table  IV. 


In  this  formula  it  is  supposed  that,  as  is  usually  the  case, 
the  number  of  electrically  parallel  circuits  in  the  armature 
corresponds  to  the  number  of  magnet  poles.  If  ihcse  two 
numbers,  however,  are  not  identical,  half  the  former  number 
IS  to  be  substituted  for  P. 

(To  be  continued.) 


Alternate  current   hlectr j.na^es. 


In  a  paper  read  before  the  Physical  Society  on  April  27, 
Prof.  S.  P.  Thompson  points  out  that  alternate  current  elec- 
trofnagnets  have  an  advantage  in  the  greater  constancy  in 
the  pull  which  the}  exert  over  a  given  range.  An  advan- 
tage of  the  alternate  current  electromagnet  is  the  greater  con- 
stancy in  the  pull  which  it  exerts  over  a  given  range.  If 
-iup|)lied  at  constant  voltage  a  fairly  constant  pull  on  the 
armature  can  be  obtained  over  a  considerable  range.  The 
reaction  set  up  by  the  core  tends  to  set  up  a  back  electro- 
motive force,  the  limiting  value  of  which  is  equal  to  the  im- 
pressed voltage.  If  the  resistance  of  the  coil  were  actually 
zero  and  the  magnetic  leakage  also  negligible,  this  limiting 
value  would  be  attained.  Now.  suppose  that  when  acting 
upon  its  armature  at  a  distance  the  self-inductive  reaction 
chokes  the  current  down  to  a  certain  value,  the  magnetiza- 
tion of  the  core  going  round  cycles  bet^veen  definite  maxima. 
Xow  suppose  the  core  to  be  drawn  in  nearer  to  the  pole, 
the  reluctance  of  the  magnetic  circuit  is  lessened,  and  fewer 
ampere  turns  w  ill  suffice  to  produce  an  equal  magnetization ; 
l)ut  because  the  reluctance  is  lessened  the  coefficient  of  self- 
induction  is  correspondingly  increased,  and  the  current 
choked  in  corresi)onding  proportion.  These  two  effects 
counterbalance  one  another,  the  magnetization  going  round 
cycles  «)f  i)ractically  the  same  amplitude  as  before.  Hence. 
the  pull  will  be  practically  unchanged,  save  in  so  far  as 
any  change  in  the  magnetic  leakage  at  the  different  posi- 
tions of  the  armature  ct)mes  in  to  affect  the  question  by  weak- 
ining  the  field  between  the  pole  faces  and  the  armature. 
Were  the  pole  faces  ma<le  relatively  large  so  as  to  obviate 
the  tendency  to  leakage  and  insure  the  field  being  nearly  uni- 
form in  the  gap  si)aces,  the  pull  should  l>e  also  ver\-  nearly 
constant  throughout  a  range  ecpial  to  at  least  one-third  of 
the  breadth  of  tb.e  i)ole  face. 


The  Prrc tical  Imparlance  of  Resonance  in  the  Tran.<inii5sion  of 

Electrical  Power.— III. 


IIV  I     W.  DUXUAR. 


.\>  .1  i^i.iphical  con>triiction,  if  simple,  greatly  aids  m  the 
comprehension  of  an  equation,  a  graphical  representation 
•  I  the  equation  of  current  in  a  circuit  is  given  in  Fig.  3. 

'I'he  equati«)n  is 


Cr.» 


(/^  -f  /-'  6.*)^  (cosh  />  /  _  cos  rt  /) 
A'  and  /.  f.J  as  usual  are  laid  ofT  at    right    angles.     Their 
hypotenuse  is  then  equal  to    \''i?*1i-~Z*~(i7.     The   angle    ^ 


is  made  equal  to 


96"  4- tan  '      -^ 


that    IS    the    vertical 


angle  between  the  hypotenuse  and  the  perpendicular  is 
bisected  and  this  new  hypotenuse  made  equal  to  the  pro- 
duct of  the  length  of  the  circuit  and  the  square  root  of  the 
other  hypotenuse  times  the  quantity  C  &».  The  vertical 
and  horizontal  sides  of  this  triangle  are  respectively  <7/and 
ft  I,  for  we  have  shown  that 


tan  /<  =  -  =  tan 

P  i 

Wc  have  now  all  the  elements  for  either  the  calculaticn 
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of  the  current  at    the    distant   end   of  an   existing   line     o 
for  the  designing  of  a  new  line. 

I.  If  R,  L,  00  and  /are  given  to  find  /.  Lay  off  R  and 
L  oa  at  right  angles.  Their  hypotenuse  is  -y/iV'^  4-  1.'  u^\ 
Bisect  the  vertical  angle  and  draw  a  hypotenuse  (  qual  to 
/  times  the  square  root  of  the  product  of  C  oo  and  Vr^ITZF. 


The  equation  expressing  the  current  at  the  distant  end  is 


E 


2   C  UJ 


(R'  4-  Z*  &>*)>i  (cosh  -—- cos  a  i 

^       ^  ^     \  tan   n 


sm 


tanh 


&?  /  —  f^  -\-  tan  — 


2  i;ni  /i 


a  I 
tau  — - 

2 


Now  we  have  shown  that  for  small  angles 

a  I  _      '^  ^' 

2  lun^  }ji 


cosh 


Ian  )i 

and  that  when  the  circuit  is  in  resonance  a  I  =^  2  n  n  and 
that  cos  a  I  -^  -\-  i,  also  that  (A*  -|-  L'  Co^yA  is  practically 
equal  to  L  oo.      Hence 

li 


E 


y 


2     C    oo      b    A'     Uy'^ 


L  OO  \ 


R' 


and  the  phase  =  sin  \  oo  t  —  /<  +  tan 


/ 


(19) 


I 


sin 


00  t  —  /<  ^  90°. 


But  as  /^  is    nearly    90°   when    Ihe    circuit  is    resonant   its 
sine  is  practically  unity  and  we  may  write 

\E 


FIG.    3, 

Then  the  two  perpendicular  sides  of   this    triangle    are    the 
values  oia  I  and  p  l. 

The  values  of  cos  a  I  and  cosh  pi  are  found  directly 
from  a  table  of  circular  and  hyperbolic  cosines.  The  value 
of  /  may  then  be  found  directly  from  the  equation. 

This  graphical  construction  is  identical  with  the  con- 
struction which  Mr.  Kennelly  used  in  his  very  interesting 
article  which  recently  appeared  in  the  colv.mns  of  The 
Electrical  World,  except  that  the  use  of  the  complex 
quantity  y' j  is  avoided. 

It  is  evident  that  as  the  value  of  the  cosine  of  a  circular 
angle  is  periodic  and  varies  from  i  to  o,  and  as  the  value 
of  a  hyperbolic  cosine  is  not  periodic  and  varies  from  i 
to  ,  it  the  value  of  a  I  be  kept  small,  and  thus  cosh  p  I 
kept  small,  then  when  the  cosh  a  /=-j-i,  a  maximum 
current  will  result.     Thus,  as  we  have  already  determined, 

tan  u.  must  be  large  and  when =  .2  no  further  gain 

^  ^  tan  yu  ^ 

can  be  made  by  decreasing  p  I. 

To  design  a  line  for  resonance  then,  by  diagram,  erect 


.^/«¥^lh 


K  I 

where  n   is  the  number   of 
This  may  be  written 


?■  =  — -  sin  {00  t-\-  n  n), 


wave 


lengths 


2<.    I 


sin  00  t. 


in    the  circuit. 


(2C) 


the  double  sign  indicating  whether  the  phase  is  coincident 
with,  or  in  opposition  to,  the  phase  at  the  origin.  We  sec, 
then,  that  when  the  line  is  in  resonance,  the  current  at  the 
distant  end  is  in  coincidence  with  the  phase  of  the  E.  M.  P., 
and,  farther,  that  its  maximum  value  is  double  ihe  value 
that  ivould  result  were  the  line  devoid  0/  capacity  and  in 
ductancc.  That  is,  if  a  constant  E.  M.  F.  of  the  same  magni- 
tude as  the  maximinn  point  of  the  alternating  E.  Ai.  E.,  which 
we  have  assumed,  2  E,  were  applied  to  the  line,  the  current 
at  the  distant  end  would  be  but  one-half  the  maximum  value 
obtained  with  the  alternating  E.  M.  E.  when  the  line  is  in 
resonance.  The  importance  of  this  point  is  too  obvious  to 
be  dwelt  upon,  and  it  may  merely  be  remarked  that  a  line 
of  any  length  and  any  resistance  may  be  brought  into  re- 
sonance for  some  period  of  alternation,  and  a  5c  per  cent, 
saving  in  copper  thereby  effected.  The  remaining  import- 
ant point  is  to  examine  the  current  at  the  origin  when  the 
line  is  in  resonance.  Eor,  if  the  advantage  of  securing  a 
current  at  the  distant  end  of  double  the  value  which  can  be 
secured  by  a  continuous  E.  M.  E.  and  which  is  exactly  in 
phase  with  the  E.  M.  E.  should  be  accompanied  by  a  large 
percentage  loss  upon  the  line,  then  the  commercial  advan- 
tages of  a  resonant  circuit  would  be,  to  a  certain  extent, 
offset  by  the  loss  upon  the  line 

The  equation  for  the  current  at  the  origin  is 


FIG   4. 

a/  =  6.28,  (^xTiW  p  I  ^:-  1.25  and  the  hypotenuse  will  b 
equal  io  I  '^ C  00  \/ !<'■  -j-  L-  ou\  Lay  off  an  angle  to  the 
right  of  this  hypotenuse  equal  to  the  vertical  angle  at  its 
left  and  at  a  distance  R  from  o  erect  a  perpendicular  until 
it  cuts  this  second  hypotenuse.  Then  this  perpendicular 
gives  the  minimum  value  of  Z  ci^and  the  hypotenuse  the  value 
y/ !<'■  -\-  L-  ou\  Substitute  this  value  oiy/ R-  -\-  L'  oJ'-  in  the 
other  hypotenuse  and  the  value  of  C  00  \^  at  once  deter- 
mined. 

Having  now  shown  that  it  is  possible  to  bring  into  resonance 
any  circuit  by  suitably  adjusting  the  constants  Z  and  C,  just 
as  it  is  possible  to  tune  any  length  string  by  suitably  alter- 
ing its  tension  and  weight,  we  will  now  investigate  the  gain 
that  may  be  derived  from  so  doing. 
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I  bus,  the  current  at  the  origin  is  equal  to  1-2  the  acting 
E.  M.  ¥.  times  the  square  root  of  the  sum  of  the  squares  of 
4  X  the  conductivity  of  the  line  and  the  square  root  of  the 
(reciprocal  of  the)  products  of  its  elasticity  and  inertia. 
Thus,  referring  to  l-"ig.  4,  the  current  at  the  origin  is  the 
hypotenuse  of  the  right  triangle,  of  which  one  side  is  the 
current   at    the    distant    end    and    the    other    is    the    factor 

\/ — —    correspondiuL'   to   the  mechanical  property   of   a 

stretched  wire  l/_!_,  where  P  is  the  elasticity  audi)/  is 

the  inertia. 

However  the  factor    1/^  is  so  small  in  comparison  with 

-^    in  electrical  circuits  when  in  resonance  that  it  may  be 
neglected  and  wc  finally  have, 


.       4  A'    . 
I  _  — -  sm  (o  I, 


(22) 


which  is  identical  with  the  current  at  the  distant  end,  save 
that  it  always  has  a  positive  phase.  Thus,  when  a  line  is  in 
resonance : 

(i;  The  current  at  all  points  is  in  phase  with  the  E.  M.  l., 
and  consequently  the  power  factor  is  a  ma.xinmm. 

(2)  There  is  no  noticeable  decrease  in  the  current  as  we  a;)- 
pn-ach  the  distant  end,  and  consequently  the  line  loss  is  pro- 
jxirtional  to  the  length  of  the  circuit. 

(3)  The  apjjarent  resistance  of  the  line  is  one-hall  the  re- 
sistance offered  to  a  continuous  current,  or  the  current  is 
double  that  which  a  ct^ntinuous  !•:.  .\l.  I",  would  secure. 


Submarine    Rapid    lelcKraphy    and  Telephony. 


Two  important  patents  were  issued  to  Prof.  M.  I.  Pupin, 
of  ('..lumbia  Colleg(^,  on  May  8,  for  methods  and  ap- 
paratus for  transmitting  alternating  currents,  by  means  of 
which  the  efTects  of  electro-nagnctic  impedance  and  disiri- 
l)Uted  capacity  can  be  overcome,  and  the  time  constant  of 
a  circuit  varied.  One  patent  relates  to  the  general 
principles  claime<l.  and  the  other  to  the  construction  of 
a  transformer  for  telegraphic,  telei)honic  or  «»thcr  elec- 
trical svstems,  an<l  the  combination  of  such  a  transformer 
with  a  line  lonductor  iiaving  in  circuit  telephone  or  telegraph 
instruments,  or  both.  The  clear,  logical  and  scientific  lan- 
guage in  which  the5e  patent  -papers  are  written  is  worthy  to 
b(  noted,  and  ofTers  a  striking  c<mtrast  to  the  jargon  usually 
found  in  patiiit  specifications. 

The  dirruulty  of  transmitting  alternating,  intermittent  cr 
any  other  kind  of  \ariable  ctirrent  through  long  cables,  es- 
pecially submarine  cables,  is  stated  to  be  owing  t<^  the  com- 
l)ine<l  action  of  self-induction  and  the  electrostatic  capacity 
;md  absorption  of  such  cables,  which,  according  to  pres- 
ent methoils  of  construction  and  working,  offer  an  insur- 
mountable barrier.  I'y  the  principle  contained  in  these  pat- 
ents, however,  it  is  claimed  that  such  currents,  even  when 
their  rate  of  variation  is  high,  can  be  easily  transmitted  over 
land  and  submarine  cables  of  even  very  considerable  length, 
as,  for  instance,  the  length  of  a  transatlantic  cable.  The 
physical  facts  and  underlying  principles  of  the  method  in- 
vented are  explained,  reference  being  made  to  several  papers 
of  Prof.  Pupin  in  which  some  (^f  these  were  f«ir  the  first 
time  enunciate*!. 

The  i^rinciple  of  the  method  is  as  follows:  If  the  parts  into 
which  a  circtiit  is  divided  act  upon  each  other  by  electrostatic 
induction,  then  the  period  of  the  total  circuit  is  equal  to  the 
period  of  any  one  of  its  parts,  if  said  parts  are  equallv  and  es- 
sentially similar.  TTence  acording  to  the  physical  facts  de- 
monstrateil  by  Dr.  Pupin,  if  the  (Mimic  and  other  frictional 
resistances  in  such  a  circuit  due  to  <Helectric  and  tnagnetic 


hvsteresis  are  reduced  in  each  part  in  such  a  way  that  the  pe- 
riod of  any  part  depends  practically  on  the  self-induction  and 
the  electrostatic  capacity  of  that  part,  then  the  period  of  the 
whole  circuit,  no  matter  what  length  it  may  be,  will  depend 
upon  the  self-induction  and  the  electrostatic  capacity  of  any 
one  of  the  parts,  and  on  nothing  else;  but  if  said  parts  are  not 
equal  nor  similar  to  each  other,  then  the  circuit  may  be  said 
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FIGS.    1   AND   2. 


t«  •  contain  as  many  pericjds  as  parts.  There  w  ill  be,  however, 
<  ne  period,  called  the  period  of  the  circuit,  lying  betAven  the 
shortest  and  longest  partial  period,  for  which  the  electro- 
magnetic impedance  of  the  circuit  will  be  a  minimum.  Then 
the  conditions  (jf  resistance  above  mentif)ned  being  fulfilled, 
both  the  partial  periods  and  the  resultant  period  will  depend 
on  the  inductance  and  electrostatic  capacity  of  the  various 
parts  and  on  nothing  el.se,  provided  that  the  ohmic  and  other 
frictional  resistances  are  not  beyond  limits  that  would  ren- 
der the  several  parts  of  the  conductor  aperiodic. 

The  nunhod  is  carried  into  i)ractical  effect  by  dividing  a 


FIG.   3. 


cable  or  an  air  line  possessing  appreciable  distributed  ca- 
pacity into  a  number  of  parts  and  inteq^osing  condensers  in 
.series,  as  shown  in  Fig.  i.  For  examj^le  (it  must  be  noted 
that  the  most  difficult  conditions  that  can  arise  in  practice 
have  been  selected),  if  we  suppose  a  cable  6,000  miles  long 
with  a  total  electrostatic  capacity  of  500  microfarads  to  have 
a  condenser  of  20  microfarads  interposed  between  each  of 
the  mile  lengths,  the  effective  electrostatic  capacity  would 
be  reduced  to  nearly  one  one-hunclred  and  five  thousandth 
(»f  its  original  value,  anti  the  line  caj)acity  would  also  be 
very  small  in  comparison  with  that  of  the  inteqjosed  con- 
densers. The  cable,  therefore,  may  l>e  so  constnictcd  that  the 
statical  cha'-gc  of  the  line  at  anv  moment  during  the  variable 


=c=a 


FIG.   4. 

flow  of  electrical  current  along  the  cable  can  be 
made  small  in  comparison  to  the  static  charge  in 
tlic  inteqiosed  condensers.  Hence  the  electrostatic  absorp- 
tion on  the  whole  cable  can  be  made  practically  inde- 
pendent of  the  dielectric  properties  of  the  insulation  of 
the  cable  itself  and  confined  entirely  to  the  dielectric 
properties  of  the  insulator  employed  in  the  condensers.     If 
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condensers,  therefore,  possessing  practically  no  electrostatic 
absorption  for  small  ditferences  of  potential  are  used,  as,  for 
instance,  carefully  constructed  mica  condensers,  the  electro- 
static absorption  of  the  total  cable  can  be  reduced  to  any 
practical  limit  that  may  be  desired. 

It  is  preferred  in  practice  to  place  in  shunt  with  each  con- 
denser an  induction  coil,  as  shown  in  Fig.  2,  having  a  closed, 
or  nearly  closed,  magnetic  circuit.  Such  a  coil,  when  the  fre- 
quency is  above  50  p.  p.  s.,  will  allow  only  an  inappreciable 
part  of  the  main  current  to  pass,  but  if  the  condenser  should 
l^reak  down,  would  continue  the  main  circuit,  and  thus  make 
possible  the  loaction  of  the  fault  by  ordinary  methods. 

The  various  data  of  two  cables  are  calculated,  one  for  tele- 
graphic and  the  other  for  telephonic  transmission;  the  latter 
is  called  a  high  pitch  cable,  and  it  is  shown  that  in  it  the 
quality  of  telephonic  sound  would  be  little  changed. 

The  following  is  given  as  a  concise  statement  of  the  in- 
vention :  Consider  the  current  in  the  conductor  of  any  section 
of  the  cable.  That  current  consists  of  two  distinct  parts,  one 
of  which  is  due  to  the  charging  of  the  terminal  condensers  of 
that  section,  and  the  other  to  the  charging  of  the  surfaces  of 
the  conductor  itself.  The  first  current  is  called  the  longitu- 
dinal displacement  component,  and  the  second  the  lateral  dis- 
placement component  of  the  current  in  that  section.  The 
invention  consists,  therefore,  in  diminishing  the  ratio  between 
the  lateral  and  the  longitudinal  displacement  components  of 
a  rapidly  varying  current.  The  wasting  of  a  current  due  to 
the  lateral  displacement  components  in  the  various  parts  of 
the  cable  acts  evidently  like  impedance,  therefore  it  is  to  be 
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FIG.  5. 


understood  that  the  word  impedance  herein  includes  the  im- 
pedance due  not  only  to  ohmic  resistance,  self-induction,  etc., 
but  also  the  waste  of  the  longitudinal  current  resulting  from 
the  lateral  displacement  currents. 

The  transformer,  which  is  the  subject  of  a  separate  patent, 
is  shown  in  section  in  Fig.  3;  in  Fig.  4  it  is  connected  to  a 
telephone  line,  and  Fig.  5  shows  the  arrangement  of  the 
same  line  for  both  telegraphic  and  telephonic  purposes,  1 
being  a  telegraphic  key.  A  is  the  core  of  the  transformer, 
preferably  of  fine  iron  wire,  B  the  primary  coil  and  D  the 
secondary  coil  wound  on  the  spool  C. 

The  condensers  shown  interposed  in  the  secondary  en- 
able the  time  constant  of  the  coilZ>  and  its  capacity  effect  to 
be  reduced  to  any  desirable  limit.  If  such  a  transformer  be 
combined  with  a  line  conductor,  as  shown  in  the  illustra- 
tions, and  both  the  transformer  and  line  be  properly  tuned, 
then  it  is  claimed  that  the  rapidity  of  transmission  may  be 
exceedingly  great,  the  number  of  messages  transmitted  will 
be  independent  of  electrical  conditions,  simultaneous  teleg- 
raphy and  telephony  are  practicable,  and  a  telephonic  current 
will  control  a  recording  telegraphic  receiver.  Any  known 
means  for  very  rapid  telegraphy,  such  as  the  Wheatstone 
system,  may  be  employed  and  the  number  of  messages  which 
can  be  transmitted  will  be  limited  only  by  the  mechanism  of 
the  transforming  and  receiving  devices.  By  the  same 
method  long  distance  telephones  can  be  operated  with  small 
currents  and  high  E.  M.  Fs.,  instead  of  the  reverse,  as  at 
present,  the  necessity  of  a  short  secondary  on  account  of  the 
effects  of  self-induction  on  the  upper  harmonics  being  ob- 
viated by  this  method. 


The  recent  suit  of  the  General  Electric  Company  again&t 
the  Boston  Incandescent  Lamp  Company,  an  account  of 
which  we  published  in  our  issue  of  April  26,  and  reterred  to 
editorially  in  our  last  issue,  is  based  on  the  method  devised 
by  Edward  Pollard,  now  deceased,  for  passing  tne  current 
into  an  incandescent  lamp  by  making  the  glass  stem  which 
supports  the  filament  serve  as  a  conductor  of  electricit} 
through  the  application  of  lines  or  films  of  silver  to  the 
same.  An  iron  leading  wire  is  then  fused  into  the  inner  end 
of  the  glass  stem  by  simply  heating  the  glass,  inserting  the 
iron  wire  to  the  extent  of  about  one-fourth  part  of  an  inch, 
and  squeezing  the  glass  upon  it  so  that  the  silver-coated  sur- 
face shall  be  in  permanent  contact  with  it.  It  is  claimed 
that  by  the  use  of  the  Pollard  invention  the  entire  cost  of 
platinum  is  saved,  the  cost  of  the  silver  used  being  negligible. 
The  affidavit  of  Peter  H.  Walsh,  submitted  in  the  suit,  gives 
the  following  account  of  the  manufacture  of  the  stem: 

"  i  have  witnessed  in  the  manufacture  of  the  Pollard 
lamp  the  operation  of  painting  a  narrow  strip  of  printers' 
ink  upon  the  inner  surface  of  the  glass  tube,  the  introduction 
of  the  metallic  silver  in  the  state  of  an  impalpable  powder 
or  molecular  state  of  division,  also  the  subsequent  burning 
off  of  the  printers'  ink,  leaving  a  film-like  deposit  of  metallic 
silver  upon  the  glass,  and  the  remaining  operations  involved 
in  forming  the  stem,  and  was  not  only  interested,  but  much 
surprised  at  the  rapidity  with  which  these  operations  were 
performed.  As  observed  by  me  during  my  visit  to  the 
works,  the  deposition  of  silver  upon  the  glass  tube  was  ac- 
complished at  the  rate  of  about  a  thousand  per  day  by  one 
girl.  The  process  is  highly  ingenious  and  original,  and 
from  a  scientific  point  of  view  very  interesting  and  beautiful. 
I  made  several  determinations  of  the  weights  of  silver  de- 
posited upon  each  tube  by  accurately  weighing  the  tube 
before  and  after  deposition  upon  a  delicate  balance,  and 
found  the  maximum  weight  of  metal  to  amount  to  12  milli- 
grammes, or  about  .19  of  a  grain,  and  having  a  value  of  .026 
of  a  cent." 

In  reply  to  an  aftidavit  of  Air.  Jno.  W.  Howell,  of  the 
Edison  Lamp  Works,  stating  that  "  The  employment  of  con- 
ducting films,  as  in  the  defendants'  lamps,  does  not  form  an 
advance  in  the  art  over  the  use  of  small  platinum  wires,  be- 
cause the  manufacturing  operations  are  evidently  more  diffi- 
cult and  expensive  with  the  former,"  Mr.  Thomas  H.  Cabot, 
treasurer  of  the  Boston  Incandescent  Lamp  Company,  in  an 
affidavit,  states  positively  that  this  is  entirely  without  a 
foundation  of  fact.  The  manufacturing  operations,  he  adds, 
are  not  in  any  way  more  difficult,  and  the  saving  in  expense 
to  his  company  from  the  use  of  +he  conducting  film  is  suffi- 
cient at  the  present  rate  of  production  to  pay  a  dividend  of 
10  per  cent,  on  the  capital  stock.  The  Buckeye  Electric 
Company,  of  Cleveland,  Ohio,  although  free  to  make  the 
Edison  lamp,  by  the  decision  of  Judge  Ricks,  found  it  to 
^heir  ad\^antage,  he  asserts,  to  manufacture  the  Pollard  lamp 
in  preference  to  the  Edison,  solely  on  account  of  the  saving 
in  cost  of  production. 

In  its  brief  the  Boston  Incandescent  Lamp  Companv 
claims  that  the  evidence  proves  that  a  substitute  for  platinum 
leading-in  wires  has  been  sought  for  with  labor  and  expense 
for  years  by  the  owners  of  the  Edison  patent  and  by  manv 
others,  and  that  the  Pollard  invention  of  the  use  of  powdered 
silver  was  an  invention  in  fact,  and  one  which  was  not  be- 
lieved by  experts  to  be  workable,  until  thev  had  seen  it  in 
operation. 

The  decision  of  the  Court  as  to  the  application  of  the  com- 
plainants.  for.  a  preliminar>-  injunction  against  the  further 
manufacture  of  incandescent  lamps,  including  the  Pollard  in- 
vention, was  reserved,  Judge  Colt  remarking  that  it  involved 
important  points  of  law. 
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ELECTKO-PH  YSICS. 

Cilliodt  Riys. — A  few  remarks  by  Dr.  Lodj^e  andu  trans- 
lation ol  Hertz's  paper  ut  I8<j2  on  tlie  passage  ot  cathoUe 
rays  through  thin  nietalhc  hlnis  are  given  ni  the  Lond. 
■' L-lcc.,"' April  27;  Dr.  Lodge  thinks  with  i'rof.  Fitzgerald 
that  it  is  extremely  improbai>le  that  in  these  rays  ni  the 
Lenard  experiment  there  is  any  directly  etheral  manifesta- 
tion, everything  points  to  the  action  of  residual  matter. 

CundiiLii.iiy  0/  Holulioni. —  Tlie  Lond.  "Llec.  Lng., 
April  27,  mentions  a  paper  by  Air.  AlacGregt^ry  from  the 
"Ann.  rhys.  Chem.";  the  nKjlecular  conductivities  are  in 
general  ol  a  perfectly  rectilinear  character,  except  for  silver 
acetate,  which  shows  a  change  of  curvature  for  dilute  solu- 
tions. 

(ondndiv.ly  0/  Fbmcs. — An  article  from  the  "Zeit.  i. 
Phys.  Chem.,"  Volume  XII.,  page  24,  is  abstracted  briefly  in 
the  Lond.  "Lice.  Kev.,"  April  27. 

Thcury  0/ ILiil. —  The  Lond.  'r.lcc.  Rev.,  '  April  27,  ab- 
stracts bricHy  an  article  by  Mr.  Marangoni  on  this  subject, 
showing  the  attending  electrical  phenomena. 

Double  LUctric  Re/ racttuu.  —  "La  Lum.  Llec.,'  April  21, 
contains  an  article  by  .\lr.  Lilondin  on  this  subject. 

MAGNETISM. 

^f  urn '.'ic  QutUlics  0/  /roil. —  I'lic  paper  by  Prof.  Kwing 
and  aXHss  Klaasstn  is  concluded  in  the  Lond.  "Llec,"  April 
27;  the  heating  etTect  of  reversals  is  discussed;  measure- 
ments were  made  with  two  exactly  similar  rings,  in  one  of 
which  the  core  is  subjected  to  reversals,  while  the  other  was 
heated  to  an  equal  amount  by  a  steady  current,  the  tempera- 
ture l)eiiig  adjusted  by  means  of  a  thermo-electric  circuit  cm 
bedded  in  the  core  of  each  ring;  the  magnetizing  current 
was  passed  around  both,  the  wiiuling  being  non-inductive  in 
the  second  ring.  It  was  intended  to  find  whether  the  heat 
was  the  same  when  the  transformer  is  loaded  as  when  it  is 
not;  contrary  to  the  results  of  Ryan,  Mordcy  and  Ayrton,  in 
which  a  marked  reduction  was  shown  in  the  loaded  trans- 
former, the  present  experimenters  found  that  no  change 
could  be  detected  between  the  variation  from  no  load  to  a 
very  excessive  load;  these  experiments  are  described  in  de- 
tail with  a  diagram  of  the  connections  and  a  few  of  the  re- 
sults. The  magnetic  curve  tracer  is  briefly  described:  when 
the  reversals  take  place  rapidly  more  work  is  done  than  when 
they  take  place  slowly,  and  it  is  an  open  question  whether  the 
excess  is  due  to  I'oucault  currents,  as  there  may  he  a  genuine 
time  lag;  that  there  is  an  increased  amount  of  energy  is 
shown  friMu  other  e.Nperimcnts. 

Jfisrnr/izjfion  of  ItoUno  Core^, — In  the  "Elek.  Zeit," 
\pril  12,  Mr.  Toeppl  endeavors  to  reconcile  tlie  apparently 
contrary  results  of  Mr.  Schulz  (see  Digest.  March  10)  and  Mr. 
Grotrian  (see  Pigcst.  I'd).  17).  tie  latter  claiming  that  Iml- 
low  magnets  were  better  under  certain  conditions:  Mr. 
I'oeppl  claims  that  the  flux  penetrates  the  iron  core  from 


the  outside,  that  is,  from  the  windings,  that  this  penetra- 
tion is  more  or  less  gradual  and  that  it  may,  under  certain 
circumstances,  not  reach  the  centre  of  the  core;  he  cites  as 
an  illustration  the  fact  that  the  inner  parts  of  a  large  steel 
niagjiet  cannot  be  magnetized  and  that  such  magnets  must 
therefore  be  made  of  lamina  separately  magnetized,  lie 
suggests  that  while  hollow  cores  might  not  be  applicable 
to  dynamos,  they  might  be  of  use  in  certain  transformers; 
by  thus  reducing  the  thickness  of  the  iron  he  thinks  it  will 
be  found  that  the  coefiticients  of  self  and  mutual  induction 
of  the  two  coils  will  not  diminish  in  the  same  ratio.  In  con- 
clusion, he  suggests  that  in  wliat  has  been  written  lately  about 
screening  delicate  instruments  from  magnetism,  no  notice 
seems  to  have  been  taken  of  the  fact  that  hard  iron  will  make 
a  much  better  screen  than  soft  iron. 

Lleclrumaguet  Jor  Intense  Fields. — The  magnet  of 
Dubois,  mentioned  in  the  Digest  May  5,  is  described  and  il- 
lustrated in  "La  Lum.  Elec."  April  21 ;  it  consists  essentially 
of  a  ring  with  one  air  space  into  which  the  piece  of  iron  to  be 
tested  can  be  introduced ;  a  field  of  40,o<X)  units  can  be  pro- 
duced in  a  space  several  millimetres  long. 

UNITS.    MEASUREMENTS    AND    l.V STRUM E.NTS. 

Units  and  Terminology.  —  In  "L'Ind.  Elcc,"  April  25,  Mr. 
1  iosi)italier  reprints  the  arguments  of  .Messrs.  Houston  and 
Kennelly  in  favor  of  the  proposeil  names  of  the  magnetic 
units,  stating  that  the  need  of  such  names  is  becoming  more 
and  more  important  every  day,  and  that  he  favors  ihcir 
ado|)tion,  ntjtwithstanding  the  opposition  from  theorists;  he 
states  that  had  the  suggestions  come  from  lYance  they  would 
have  been  systematically  rejected,  but  coming  from  America 
they  will  stand  a  good  chance  of  being  adopted.  He  also 
gives  the  suggestions  of  Messrs.  Houston  and  Kennclly  re- 
garding the  new  prefixes,  to  which,  however,  he  says  there 
are  certainly  more  objections  than  to  the  names  of  the  mag- 
netic units,  hut  he  is  pleased  'o  v^e  that  the  subject  is  being 
agitated. 

Sys/em  of  Xomrnclafnrc. — In  the  Lond.  "Llec,  Eng.,  " 
NTr.  Haywnrd  suggests  a  new  system;  he  criticises  that  of 
Houston  and  Kennclly,  saying  that  it  deals  only  with  thou- 
sanilths  and  millionths.  but  not  with  hundredths,  ten-thou- 
sanrlths.  etc..  and  that  the  terms  are  not  self-interpreting,  and 
arc  therefore  liable  to  be  forgotten.  In  this  system  he  affixes 
-n,  -en.  or  -on  to  express  ten  tijnes  a  imit.  and  affixes  -t  or  -ct 
to  express  one-tenth  of  the  unit:  he  prefixes  the  syllables 
mono-,  di-,  tri-.  tetra-,  etc..  to  express  the  in(le\  of  the  power 
of  ten.  by  which  the  unit  is  multiplied,  the  syllable  used  with 
the  -n  affix  denoting  a  positive  and  that  with  the  affix  -t  a 
Tiegativc  index:  he  gives  a  number  of  illustrations. 

CnirrrS'il  Shun/  lio.v. — In  a  communication  bv  Mr. 
Mather  in  the  Lond.  "  Elec."  April  27.  he  shows  that  the 
statements  made  in  that  joumal  criticising  adversely  this 
new  device  (see  The  Electrical  World,  April  21,  page  541, 
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and  Digest,  April  28)  regarding  damping  and  the  want  of 
proportionality  are  incorrect;  in  an  editorial  reply  it  is 
claimed  that  the  remark  regarding  the  serious  amount  of 
damping  is  justified  by  the  fact  tnat  the  working  ratio  of 
the  shunt  for  quantity  measurements  sometimes  differed 
from  the  corresponding  ratio  for  current  measurements  by 
as  much  as  12  per  cent. 

Symmetrical  Arrangement  0/  Lissajous  Mirrors. — A  sym- 
metrical arrangement  of  these  mirrors  for  measurements 
such  as  those  of  alternating  currents  is  described  in  the 
"Elek.  Zeit.,"  April  19,  the  principle  being  that  the  ray  of 
light  strikes  the  mirrors  at  their  axis  of  rotation. 

DYNAMOS   AND    MOTORS. 

Variable  Speed  Motor. — An  arrangement  used  in  a  French 
factory  in  which  the  motor  was  required  to  run  at  greatly 
varying  speeds  is  described  and  illustrated  in  "  L'Elec," 
March  31,  being  based  on  the  fact  that  the  speed  will  be  pro- 
portional to  the  difference  of  potential  if  the  field  of  the  motor 
is  constant;  the  generator  and  motor  are  separately  excited 
by  a  separate  dynamo,  the  field  of  the  generator  being  varied 
at  the  motor  end  by  inserting  a  field  resistance;  variations 
of  speeds  from  25  to  80  can  thus  be  obtained  at  an  almost 
constant  efficiency;  as  it  is  necessary  to  be  able  to  stop  the 
motor  instantly,  the  resistance  switch  is  so  arranged  that  on 
moving  it  to  its  full  extent  the  field  of  the  generator  is 
opened  and  the  armature  of  the  motor  is  short  circuited,  the 
field  of  the  motor  remaining  constant. 

Electric  Motors  vs.  Gas  Engines. — In  "L'Elec.,'"'  April  7, 
Mr.  Rechniewski  cites  a  case  in  which  a  4.5-h.  p.  motor 
was  required  and  gives  the  cost  of  running  a  gas  engine  and 
a  motor,  both  for  no  load  and  for  full  load,  on  the  basis  of 
6  cents  per  cubic  metre  for  gas  and  9  cents  per  horse  power 
hour  for  the  current;  running  |mpty  the  cost  for  the  elec- 
tric motor  is  about  one-third  that  of  the  gas  engine  and 
when  fully  loaded  the  proportion  is  about  as  5  to  7  in  favor 
of  the  gas  engine;  at  about  3  h  p.,  or  about  66  per  cent,  of 
the  maximum  power,  the  cost  is  the  same  in  both,  thus 
shovv^ing  that  below  this  amount  the  motor  was  the  cheaper; 
as  the  power  required  averaged  less  than  this  amount  the 
electric  motor  was  cheaper,  even  though  the  tests  for  full 
load  show  that  the  gas  engine  was  the  cheaper.  An  ab- 
stract is  given  in  the  Lond.  "  Elec.  Eng.,"  April  13. 

Coupling  Alternators  in  Parallel. — Mr.  Mueller,  in  the 
"  Elek.  Zeit.,"  April  19,  describes  a  switching  arrangement, 
by  means  of  which  the  same  voltmeter  may  be  used  to  in- 
dicate the  voltage  as  well  as  the  synchronism. 

Synchronous  Motor  with  an  Alternating  Current. — The 
mathematical  principle  is  abstracted  briefly  in  the  Lond. 
"  Elec.  Rev.,"  April  27,  from  a  recent  paper  by  Prof.  Ferraris. 

TRANSFORMERS. 
Continuous  Alternating  Current  Transformer. — The  Hutin 
and  Leblanc  apparatus  for  transforming  continuous  into 
alternating  currents  of  one  or  more  phases,  or  the  reverse, 
is  described  in  detail  and  at  considerable  length  by  Mr.  AHa- 
met  in  "L'Elec,"  April  21,  with  the  aid  of  16  illustrations. 
It  consists  in  principle  of  a  Gramme  ring,  having  a  number 
of  permanent  connections  from  different  parts  of  the  wind- 
ings to  contact  rings,  where  currents  of  different  phases  may 
be  led  off;  it  also  contains  a  transformer  and  a  commutator, 
the  combination  of  all  of  which  enables  these  results  to  be 
obtained,  while  at  the  same  time  the  current  may  be  trans- 
formed from  a  high  to  a  low  potential ;  the  system  is  said  to 
work  admirably  and  that  the  efficiency  is  exceedingly  high. 

ARC  AND  INCANDESCENT  LIGHTS. 
Alternating  Arc  Lamps. — According  to  an  abstract  in  the 
Lond.  "Elec.  Eng.,"  April  27,  tests  made  at  the  Cologne  and 
Amsterdam  stations  show  that  a  greater  voltage  than  28  is 
not  advantageous,  the  spherical  illumination  at  28.5  volts 
and  II  amperes  being  275  spherical  candles,  while  at  32.5 
volts  and   10.5  amperes  it  was   205   spherical  candles,  the 


horizontal  intensity  being  considerably  greater  in  the  first 
case  than  in  the  second;  tne  horizontal,  maximum  and  spheri- 
eal  illumination  is  given  for  various  currents;  for  50  amperes 
the  spherical  illunnnation  was  2,625  and  for  10  amperes  275. 

Incandescent  Lamp. — An  article  on  this  subject  by  Mr. 
Bamville  is  begun  in  "'  L'Elec,"  March  31;  he  reviews  briefly 
the  histor}-  and  gives  senie  formulas  regarding  the  dimen- 
sions of  tne  filament;  he  finds  that  the  diameter  for  a  given 
efficiency  and  candle  power  is  equal  to  a  constant  multiplied 
by  the  current  raised  to  the  two-thirds  power,  and  that  the 
length  is  equal  to  another  constant  multiplied  by  the  candle 
power  and  divided  by  the  diameter;  the  two  constants  must 
be  determined  by  experiment  and  must  be  applied  only  to 
the  same  filaments. 

Incandescent  Lamp  Manujacturers. — According  to  the 
Lond.  "  Elec,"  April  27,  a  recent  meeting  was  held  of  the 
lamp  makers  of  Europe  with  a  view  to  the  formation  of  a 
union ;  the  minimum  prices  were  fixed  at  30  cents  for  direct 
consumers  and  26  cents  for  merchants  and  dealers. 

A  Simple  Pump  Jor  Incandescent  Lamps. — In  ihe  "Elek. 
Echo,"  April  7,  Mr,  Schenk  describes  a  simple  oxygen  pump 
based  on  the  principle  that  when  alcohol  is  burnt  in  a  bottle 
which  is  closed  after  the  ignition,  there  will  be  no  oxygen 
left  after  the  flame  is  extinguished;  a  lamp  bulb  connected 
with  such  an  apparatus  may  then  be  used  for  an  incandescent 
lamp,  as  it  contains  no  oxygen. 

ELECTRIC    RAILWAYS. 

Novel  Overhead  System. — The  J  ex  system  is  described 
briefly  in  the  "Elec.  Tech.,"  March  31;  it  is  an  overhead 
system  in  which  the  overhead  wires  run  transversely  across 
the  street  at  intervals  equal  to  about  the  length  of  a  car; 
above  the  middle  of  the  track  the  wires  are  cut  and  joined 
with  an  insulator,  all  the  wires  at  one  side  being  positive  and 
those  on  the  other  negative;  there  are  two  contact  devices 
on  the  car,  one  for  each  polarity,  and  they  are  of  sufficient 
length  to  touch  one  wire  before  leaving  the  other;  by  this 
means  no  ground  return  is  required;  no  illustrations  are 
given.  (The  advantages  of  an  insulated  return  seem  to  have 
been  obtained  at  the  expense  of  very  great  complications.) 
In  the  issue  of  April  15  a  modification  of  this  system  is  de- 
scribed (really  an  entirely  different  system),  in  which  an  in- 
sulated conductor  is  surrovmded  by  a  conducting  tube  in 
insulated  sections  with  means  for  connecting  these  sections 
with  the  conductor,  operated  by  a  magnetic  device  carried 
by  the  car;  it  is  suggested  that  this  device  would  be  of  great 
use  in  temporary  r.ulitary  lines  to  be  laid  in  case  of  war; 
neither  of  the  methods  has  yet  been  used  in  practice. 

Electric  Traction. — In  the  Lond.  "Elec.  Eng.,"  April  27, 
Mr.  Lea  discusses  the  views  of  Prof.  A.  B.  W.  Kennedy  on 
electrical  traction  in  the  paper  abstracted  in  another  column 
under  the  heading  of  "  Electrical  Engineering."  Prof.  Ken- 
nedy gives  the  efficiency  of  electric  railways  as  35  per  cent, 
and  that  of  steam  railways  as  80  per  cent.,  about  which  ]Mr. 
Lea  says:  "  For  the  Professor's  sake  I  will  assume  that  they 
were  obtained  some  considerable  time  ago.  One  can  other- 
wise hardly  credit  the  statement  which  he  made  as  to  the 
total  efficiency  of  electric  railways  or  tramways."  He  sug- 
gests that  the  working  returns  of  the  Liverpool  Overhead 
Railway  were  apparently  not  analyzed  by  Prof.  Kennedy, 
the  ratio  between  the  electrical  horse  power  on  the  line  and  the 
indicated  horse  power  at  the  station  is  as  much  as  88  per  cent., 
also  that  on  this  line  the  locomotive  has  been  abolishel  alto- 
gether; he  also  calls  attention  to  the  numerous  rack  rail- 
ways in  mountainous  districts  in  Switzerland,  calling  par- 
ticular attention  to  that  of  Mount  Saleve,  which  is  given  as 
the  most  important,  in  which  the  main  working  efficiency, 
with  a  most  unfavorable  arrangement  of  gearing  is  not  less 
than  52  per  cent.,  and  among  the  losses  16  per  cent,  is 
credited  to  imperfect  gearing,  so  that  by  improvements  in 
this  alone  the  efficiency  on  the  line  would  reach  nearly  70 
per  cent. 
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Cuiu pressed  Air  Tract.on. — A  paper  by  Mr.  Victor  Popp, 
the  \\<.ti  Kinjwu  cu.iiprcsscJ  ai.  aavocuic  oi  i  rau^c,  o.i  a 
co.iipaiiaoii  uctWcCii  coiiiiJicbicd  air  a..d  clcctii^Ky,  li  rc- 
priiiicd  111  the  l^oiu.  '  liicc.  jl-hj^.,"  April  20;  lie  elaiais  tiiat 
tuere  are  great  Uisadvaiuages  i.i  every  lorm  ol  eleetiic  trac- 
tion and  ucscnUea  compi  cased  air  t.aciivjn  with  reservoirs 
and  with  a  cominuoua  supply  along  tne  h.»e  tliruugn  a 
slotted  conduii  between  tne  i.acks;  great  elaiiiis  are  litade 
for  the  compressed  a.r  system. 

CKNTllAl.  STATIONS.  I'l^NTS.  SYSTEMS  AND  APPLIANCES. 

Luil  <>J  UllIi  ual  Liitr^  . — A  long  and  intertbting    lni>ii- 
tutiuii  paper  by   .Mr.   Lrumpion  is  piiulisned  111  lun  in  tne 
Loud.  ■  jj-  ec.  ling.,     and  in  part  in  me  "ii-iec. '  and  'iilec. 
kev., "  April  2y\  no  cuts  arc  given  in  any  01  iiiese,  but  iiicy 
aie  promised  m  a  subsec|uciu  nuinuer  ol  tne  "liiec  ling. 
The  paper  is  well  wortn  reading  in  its  entirety;  it  is  imposaiule 
to  gi  V  e  more  tlian  a  general  idea  ot  it  in  an  abstract,      lie  deals 
only  with  stations  usmg  some  torm  of  luei ;  the  total  cost  to  tiie 
user  is  grouped  under  lour  iicads:  works"  cost,  maintenance, 
management    and    protii,    which    are    sub-divided    into    12 
divisions,  of  which  lie  deals  only  with  those  of  the  first  two 
heads;  he  assumes  that  the  ideal  station  is  designed  for  the 
most  economical   production  of  5,000,000  units  of  energy 
per  amium  distributed  to  users  in  a  large  town  under  aver- 
age cijnditions;  the  total  cost  should  not  exceed  $2,500,000 
(in  these  reductions  the  pound  sterling  is  assumed  to  be 
equal  approximately  to  $5),  based  on  data  of  existing  com- 
I)anies;  he  assumes  that  it  will  yield  a  proHt  of  7  per  cent, 
on  the  whole  sum,  made  up  of  t^I,ooo,ooo  in  4  per  cent,  de- 
benture stock,  $40o,oco  in  6  per  cent.  i>rcference  stock,  and 
Si, 000,000  in  ordinary  stock,  at  10.5  per  cent.;  he  estimates 
that   $45,000  a  year  is  ample  ff )r  the  management  charge.     He 
discusses  the  (|ucstion  of  what  chance  there  is  of  reducing  the 
present  works'  cost  and  maintenance  cost  to  such  an  extent 
that  the  energy  may  be  sold  to  the  public  at  the  low  figure  of  6 
cents  per  kilowatt-hour;  a  load  factor  much  above  20  per 
cent,  can  hardly  be  hoped  for  for  many  years  to  come;  at 
this  factor  the  maintenance  charges  are  nearly  five  times  as 
great  as  when  the  output  is  continuous;  he  g.ves  a  table  of 
figures  for  the  ideal  standard  works'  cost,  which  he  hopes 
may  be  reached  at  no  distant  period;  they  show  a  working 
cost  of  44  per  cent,  of  the  receipts;  a  fuel  consumption  for 
the  winter  months  of  five  pounds  of  Welsh  coal  per  unit 
sold  has  several  times  been  recorded;  he  assumes  one-half 
of  this  and  gives  the  reasons,  based  on  a  calorific  value  of 
14.500  heat  units  per  pound.     He  gives  a  large  table  for  cal- 
culating the  heat  units  in  one  pennyworth  (two  cents'  worth) 
of  fuel  of  various  f|ualitics  and  prices.     The  greater  part  of 
the  paper  is  devoted  to  the  subject  of  fuel  and  water,  divided 
into  boi'ers,  ccononiizcrs,  etc.,  the  effect  of  the  efficiency  of 
steam  engines  on  dynamos  or  alternators  and  the  effects  of 
distribution  efficiency;  under  the  latter  heading  he  gives  a 
table  giving  this  efficiency  for  c|uite  a  number  of  stations, 
showing  that   for  direct  systems,  including  meter  losses,  it 
varies  between  85  and  «x^.i  per  cent.,  whereas  with  alternating 
current  systems  it  varies  between  60  and  ?<2  per  cent.,  the  high 
er  I  eing  found  where  the  system  of  switching  transformers  in 
and  out  of  the  circuit  is  practiced:  in  the  very  sma'l  loss  of 
from  10  to  12  per  cent,  observed  in  the  direct  svslems  arc  in- 
cluded all  those  i\\\Q  to  accumulators,  in  the  mains.  leakage  and 
meters  failing  to  register,  and  he  thinks  that  it  is  not  likely 
that  this  will  be  ininroved  verv  much,  if  at  a'l;  he  states  that 
Americans  claim  that  it  would  be  better  to  reduce  this  cfTi- 
ciency  by  using  less  copper,  but  he  considers  the  English 
practice  rieht,  and  that  at  the  present  prirc  of  copper  it  can 
en'iily  be  shown  thnt  it  is  best  to  do  so.     The  paper  conchules 
with  tbe  «;ubicct  of  storr«;.  water,  !abor  and  superintendence. 
f(^r  which  he  tribes  n  table  rontninin"'  d.T.T  from  .n  nmnber  of 
stations:  for  maintenance  he  trives  the  fimrcs  f.-.r  the  Ken- 
sington and  Knightsbridgc  companies  for  the  past  four  years. 


showing  a  cost  of  maintenance  of  1.35  per  cent.,  based  on 

tile  ofigmal  cost. 

^/  y'u//t/./i  o/«//.o//.  — Some  figures  for  the  past   year   are 

given  in  tne  1-ond.  "  lilec.  ling.,  and  ie.>s  lully  1.1  tae  i-ond. 
•  lilcc, "  Apr.l  20.  i  ne  revenue  has  i.icr^ased  over  tlie 
previous  >ear,  wliile  the  expenses  have  increased  only  4.5 
jjcr  cent.;  the  proht  was  about  $30,000,  as  against  $13,'jod  i.i 
the  previous  year;  it  will  be  renienibercd  that  tnio  i^  a  munici- 
pal plant. 

A,  o.l  Sjslem.—\\\  "LInd.  Elec,"  April  25,  Messrs.  Kando 
and  Clienet  describe  the  system  ot  .\lr.  bcoit  (see  l  he 
E  cctii.al  World,  .\larch  17  and  24)  for  transforming  diphase 
into  tnphase  currents,  and  add  an  interesting  discussion  of 
the  relations  of  the  currents  when  the  charges  are  different  in 
tlie  different  branches;  the  subject  is  treated  in  a  very  simple, 
graphical  manner;  they  show  that  in  this  system  there  is  no 
need  of  a  fourth  or  neutral  conductor  in  the  tliree-i)hase 
part,  even  in  case  the  discharges  in  the  two  branches  of  the 
dii)hase  system  are  different;  in  general,  they  show  that  the 
irregularities  in  the  three  branches  of  the  Scott  system  are 
less  than  those  in  the  simple  triphase  system  with  a  fourth 
wire,  and  that  this  new  system  is  therefore  even  better  tlian 
the  simple  triphase  system. 

Wind  Muiur. —  Ihe  hnglish  journals,    .April    20,    contain 
short  illustrated  descriptions  ot  a  5-h.  p.  kollason  windmill, 
which  has  been  erected;  it  is  estimated  lor  a  wind  velocity  of 
18  miles  an  hour,  the  dynamo  being  uncoupled  when  the 
wind  is  much  higher  than  this;  the  normal  speed  of  the  shaft 
is  seven  revolutions,  the  windmill  shaft  is  vertical  and  has 
four  vanes,  19  by  20  feet;  the  price  is  about  $20J  per  max- 
imum horse  power  develoi)ment.     The  Lond,  "'  Elec."  esti- 
mates that  the  motor  plant  alone  would  cost  from  S400  to 
$600  per  average  useful  horse  power  and  the  electrical  plant 
(presumably  including  accumulators)  it  estimates  at  $6co 
jier  average  useful  horse  power,  bringing  the  total  up  to 
more  than  $i,oco,  while  a  good  gas  engine  can  be  obtained 
for  about  $120  to  $150  per  horse  power,  the  cost  of  the  elec- 
trical plant  for  it  being  not  much  greater,  and  there  would 
be  less  cost  of  maintenance  and  repairs;  it  is  also  remarked 
that  it  would  probably  not  be  possible  to  build  a  very  much 
larger  wind  motor  tiian  this  one,  which  it  estimates  at  al>out 
3  h.  p.     In  the  Lond.  "  Elec.  Rev."  the  power  is  given  as 
6  h.  p.,  which  is  thought  to  be  ver>'  small  for  such  a  large 
structure:  it  is  said  that  this  is  the  largest  windmill  of  the 
kind  yet  constructed  in  England;  fears  are  expressed  that 
the  use  of  such  motors  is  somewhat  limited;  a  more  detailed 
description  is  promised.      In  a  communication  by  Mr.  Kolla- 
son in  the  Lond.  "  Elec.,"  April  2-/.  he  claims  that  the  criti- 
cism in  that  journal  is  not  just;  assuming  that  light  is  re- 
quired three  hours  a  day.  a  gas  engine,  to  accomplish  this, 
would   have  to  be  of  10  h.  p.  working  for  three  hours  instead  of 
a  w  ind  motor  of  3  h.  p.  for  10  lunirs.  thereby  bringing  the  cost 
of  the  former  to  more  than  that  of  the  wind  motor  in  adili- 
tion  to  the  cost  of  the  gas:  he  claims  that  these  motors  can 
be  made  up  to  20  h.  p. 

Motors  in  Ihrhv. — In  .T  p.Tperbv  Dr.  P.TSsnv.nnt.  leprinted 
in  the  *■  Elek.  Zeit.."  .\pril  19,  he  discusses  the  rapi<l  increase 
of  the  motors  connected  to  the  Herlin  station,  showing  the 
same  by  means  of  some  cur\'es  and  giving  also  the  numbers 
of  motors  used  for  various  purposes. 

Subsiiiinns  in  P.irif: — Recent  ch.nn^cs  h.TVc  bcrn  made 
in  the  comnressed  air  conipanies'  electrx  stations  in  Paris, 
which  are  described  in  "  L'Ind.  Elec."  April  10.  a  transhtion 
in  abstract  being  g'ven  in  the  Lond.  "  E'ec.  En?.."  AjiriJ 
20:  among  others  is  the  use  of  contimious  curre-it  trans- 
formers to  renLice  in  part  the  accumulators  which  have 
heretofore  sunnlic*!  the  whole  currcn!:  a  diacrrnm  of  the  com- 
plete connections  is  given. 

PnlvplK-i^r  rnaMf'.ttinvK.—}^  "T^i  T.um.  Flec.."  April  7 
and  1  1.  the  Lihmever  installation  in  tlu  workshops  of  the 
Tura-Simplon  Railway  is  described  and  illustrated,  interior 
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views  and  illustrations  of  the  motors  and  dynamos  being 
given;  tae  nisiaiiauun  is  sunilar  to  tliat  at  UocKcnlieun, 
wiiicn  was  descrioed  and  rcxerred  to  in  the  Digest,  bept. 
10-2:3,  i\ov.  4,  uec.  30,  and  Jan.  0. 

li  i-l^lia^c  fiuui.  ui  Ji.  din^,  Austria. — A  well-illustrated 
description  ot  tins  plant  is  given  in  "l-lnd.  klec.,'  April  2^. 

lJii>.iibuiivu  ^j'Slcni  at  Axuciliutisc.  —  "LLlcc.,'  Apiil  21, 
gives  Lue  proposed  plan  for  a  central  station  tor  distriuuting 
power  ana  lignt  to  an  tne  factories  of  tins  industrial  city. 

Hanover.  —  I'he  output  and  cost  of  this  station  lor  the 
past  two  years  are  given  in  the  Lond.  "  Elec,"  April  27. 

(Jrldsguw.  —  A  paper  by  Mr.  Arnot  descriptive  oi  tins  sta- 
tion i3  aostractea  in  tlie  J^ond.  "  iiiec, '  April  27. 

WlltKS.    WliUMG  AiN'D  CUNDUiTS. 

Underground  Mains. —  I'he  discussion  of  the  papers  of 
A'leasrs.  lOUer  and  Clirehugh  (see  Digest  April  14;  is  con- 
cluued  in  tne  Dond.  '"  iiiec.  Jing.  '  ana  is  given  le^s  tully  in 
tne  ■■  ulec,"  April  20.  Mr.  Vv uoler  agreed  tnat  vulcanized 
rubber  joint  making  was  a  costly  opeiacion;  regarding  tne 
use  ot  sott  soap  lor  drawing  in  cables,  he  siatea  that  great 
care  must  be  taken  that  omy  the  pure  natural  soap  was  used, 
as  otherwise  the  objectionaule  ingredients  mignt  liave  a  bad 
ettect;  Air.  Lorlett  gave  some  reliable  figuics  concerning 
bare  copper  strips;  in  Hove  in  wet  weather  the  average  iii- 
sulation  resistance  varied  from  0.35  to  0.5  megohm  per 
mue  and  in  dry  weather  from  2  to  3;  he  gave  tne  actual 
cost  of  laying  this  system  from  the  Kensington  station; 
assuming  it  to  have  been  ^1^250,000,  he  showed  that  the  cost 
of  maniLenance  during  the  last  four  years  was  0.43  per  cent. 
per  year.  A/lr.  Callender  slated  that  out  of  the  b2  stations  in 
tne  United  Kingdom  only  about  one-third  used  rubber  in- 
sulation througnjut;  Mr.  Nisbett  agreed  that  for  low  tension 
mams  a  built-m  system  should  be  used  for  the  distributors 
and  a  draw- in  system  for  the  feeders,  as  in  that  case  the 
cost  of  the  conduits  was  relatively  small,  but  for  high  ten- 
sion work  the  conduits  might  actually  cost  more  tlian  the 
cable  itself,  which  he  showed  by  giving  figures;  he  thought 
250  yards  as  a  maximum  distance  between  feediiig  points 
was  too  little;  in  the  city  of  London  they  had  provided  for 
an  average  demand  of  4.5  lamps  of  8  c.  p.  per  yard  of  front- 
age; he  did  not  agree  wich  Mr.  Clirehugh  that  india  rubber 
cables  were  best  from  a  scientific  point  of  view;  impreg- 
nated rubber  cables  had  the  advantage  that  they  could  not 
be  adulterated  while  rubber  often  is;  he  cited  cases  where  as 
much  as  185  yards  of  cable  were  drawn  in  in  one  length,  the 
cable  weighing  two  tons. 

Internal  Winng. — An  improved  form  of  tubes  for  house 
wiring  is  described  and  illustrated  in  the  "  iilek.  Anz.," 
March  29. 

Ci)l6i. — '^13  n3w  cables  of  Felten  &  Guillaume  jc  de- 
scribed and  illustrated  in  "La  Lum.  Elec,"  April  21;  they 
consist  of  several  stranded  cables  separated  from  each  other 
and  insulated  on  the  outside  by  a  thick  layer  of  insulating 
material  of  an  X  or  Y  shaped  cross-section  and  twisted 
spirally. 

Communication  with  Lightships. — The  Stevenson  system, 
mentioned  in  the  Digest,  April  7,  is  described  briefly  in  the 
Lond.  •■  Elec.  Rev.,"  April  20;  a  cable  is  laid  from  the  shore 
to  the  location  of  the  vessel,  where  it  makes  one  or  more 
turns  around  the  area  over  which  it  is  possible  for  the 
anchored  ship  to  travel;  on  board  the  ship  is  an  insulated 
coil  of  a  number  of  turns  of  thick  copper  wire,  batteries  and 
telephones  being  in  each  of  the  two  circuits;  the  distance 
between  the  two  coils  is  always  within  100  yards;  he  has 
made  the  coils  work  at  600  yards  outside  each  other  with 
only  eight  turns  on  each  coil  and  five  cells  of  battery,  the 
coils  being  about  200  yards  in  diameter,  showing  that  a 
very  feeble  battery  power  is  required. 

The  Lond.  "  Elec.  Rev.,"  April  20,  publishes  a  second  re- 
port of  the  Royal  Commission  on  the  "  Electrical  Communi- 


cation with  Lighthouses  and  Lightvessels,"   including  an 
appendix  on  the  systems  in  Canada  and  the  United  btates. 

Microphone. — In  an  article  in  "La  Lum.  Llec,"  April  7 
the  Mercadier-Anizan  device  is  described  and  illustrated, 
the  object  of  which  is  to  enable  any  microphone  to  be  used 
at  its  maximum  intensity  for  long  distances  and  to  give 
the  required  clearness  for  short  distances;  this  is  accom- 
plished by  a  simple  switch,  the  handle  of  which  is  placed  in 
one  of  two  positions,  the  one  being  for  long  and  the  other 
for  short  distances,  the  switch  operating  a  resistance  cither 
in  shunt  or  in  series  with  the  microphone  contacts,  or  both. 

The  Damseaux  microphone  is  described  and  illustrated  in 
"  La  Lum.  Elec,"  April  14;  the  object  is  to  reduce  the  con* 
tact  surfaces  as  much  as  possible  and  to  give  it  great  elas- 
ticity; against  a  horizontal  carbon  rod  connected  to  the 
diaphragm,  rest  four  carbons  hinged  at  the  top  and  inclined 
sufftciently  to  produce  a  slight  pressure  at  the  points  of  con- 
tact. 

Telephone. — The  Bonnard  &  Piat  telephone  is  described 
and  illustrated  in  "  La  Lum.  Elec,"  April  21 ;  the  object  is  to 
enable  different  telephones  in  a  private  plant  to  be  called 
without  the  use  of  a  central  station  for  making  connections. 

Central  Telephone  Station. — The  first  part  of  an  article 
by  Mr,  Keramon,  describing  the  large  central  station  in 
Paris,  with  the  aid  of  a  number  of  diagrams  of  the  switch- 
board details,  is  given  in  "  Cosmos,"  April  14. 

Slow'y  Vibrating  Bell. — A  system  is  described  and  illus- 
trated (though  not  very  clearly)  in  the  "  Elek.  Zeit.,"  April  19, 
in  which  a  flywheel  arrangement  is  used. 

German  Telegraph  and  Telephone  Statistics. — The  Lond. 
"  Elec  Rev.,"  April  27,  contains  a  brief  summary  for  tlie 
year  1892. 

ELECTRO-CHEMISTRY. 

Purification  of  Sewage. — In  a  letter  by  Air.  Cripps  in  the 
Lond.  "  Elec  Rev.,"  April  13,  he  refers  to  the  recent  unfavor- 
able report  of  the  experiments  at  Worthing  and  states  that 
although  his  tests  are  yet  incomplete,  they  are  distinctly  at 
variance  with  those  of  Dr.  Kline,  mentioned  ia  the  Digest 
April  28  in  the  report  of  Dr.  Kelly.  The  report  of  Dr. 
Piton,  abstracted  in  the  Digest  April  2,  is  given  somewhat 
more  fully  in  the  Lond.  "  Elec.  Eng.,"  April  20.  A  transla- 
tion of  the  article  abstracted  in  the  Digest  April  2  is  given 
in  the  Lond.  "  Elec.  Rev.,"  April  27,  together  w'ith  most  of 
the  illustrations.  Copies  of  the  report  of  the  experiments 
of  this  system  at  Brest  are  published  in  pamphlet  form  by 
Alessrs.  Spon. 

New  Form  0/  Accumulator. — According  to  a  paper  briefly 
abstracted  from  an  Austrian  journal,  in  the  Randnitz  ac- 
cumulator, neither  lead  nor  lead  oxides  play  any  part  pri- 
marily as  materials,  but  the  nature  of  the  compound  is  kept 
secret;  the  compound  is  charged  into  the  plates  and  becomes 
converted  into  a  stone-like  peroxide  without  buckling  or 
altering  its  shape;  a  cell  of  three  plates  weighing  1.39  kilo- 
grams has  a  capacity  of  32.8  ampere  hours  of  30.1  per  kilo- 
gramme, which,  compared  with  that  of  other  cells,  is  enor- 
mously greater.  Somewhat  more  detailed  information  is 
given  in  the  "Elek.  Tech.,"  Alarch  31,  in  which  it  is  stated 
that  it  is  a  lead  compound;  the  peroxide  plates  foimed  by 
electrolysis  do  not  change  their  form  and  have  a  structuie 
like  stone,  which  is  said  to  last  years;  the  compound  is 
spread  on  ebonite  frames,  and  when  used  up  can  readily  be 
replaced  at  small  cost;  the  voltage  is  given  at  2.06;  a  three- 
plate  cell  was  tested  with  a  current  of  about  three-quarters 
of  an  ampere,  but  the  test  was  not  continuous,  as  it  included 
four  periods  of  rest  of  from  a  half  to  i  1-2  days;  the  results 
are  those  given  above.  (As  the  current  was  exceedingly 
small,  and  the  discharge  not  continuous,  the  results  are  of 
little  value,  especially  as  the  voltage  of  -the  whole  discharge 
is  not  given.) 

Piatinum  Plating. — The  following  formula    of  Dr.    Lang- 


684 


the:    electricj^l    world. 


VOL.  XXni.    No.  20. 


bein  is  published  in  the  "  Elek.  Anz.,"  April  8,  and  is  said  to 
be  an  improvement  on  that  of  Prof.  Boettcher;  500  grams 
citric  acid  are  dissolved  in  two  litres  of  water  and  neutra- 
lized with  sodium  hydrate;  when  heated  to  a  boiling  heat  the 
freshly  precipitated  salammoniac  from  "/-^  grams  of  dr} 
platinum  chloride  is  dissolved;  after  cooling  enough  water 
is  added  to  make  five  litres;  to  make  the  bath  conduct 
better,  20  to  25  grams  of  salammoniac  may  be  added,  care 
being  taken  not  to  use  too  nmch  of  the  latter.  Other 
formulas  are  given  in  the  issue  of  April  19. 

Polishing. — In  the  Huber  process,  mentioned  in  "La 
Lum.  Elec,"  April  7,  the  metal  is  placed  as  an  anode  in  an 
electrolyte  capable  of  attacking  the  metal  and  leaving  it  in  an 
insoluble  or  nearly  insoluble  state  and  then  reversing  the 
process  and  leaving  the  metal  in  a  spongy  state;  for  tin  a 
solution  of  0.5  per  cent,  of  fluoride  of  ammonium  is  used; 
for  zinc  and  lead  five  parts  of  iodide  of  potassium  in  150 
parts  (jf  water;  for  iron  a  weak  solution  of  0.5  per  cent,  of 
Huoride  of  sodium;  after  this  treatment  tlie  metals  are  ready 
for  polishing. 

Dissociation  Theory. — The  Lend.  "Elec.  Rev.,"  April  20, 
contains  an  editorial  note  calling  attention  to  the  conlirma- 
ti(jn  of  tile  law  of  Ondemans,  tliat  the  molecular  rotation  of 
salts  in  dilute  s(jlution  is  independent  of  the  character  of 
the  inactive  ion  of  the  salt. 

Electrolyzer . — The  Kellner  electrolyzer  is  described  and 
illustrated  in  "La  Lum.  Elec,"  April  21. 

MISCELLANEOUS. 

Rtverbcralory  Furnace. — According  to  an  editorial  in  the 
Lond.  "  Elec.  Rev.,"  April  13,  Mr.  Moissan  has  obtained 
two  kilograms  of  metallic  chromium  in  an  hour  from  the 
raw  ore  in  tlie  new  form  of  his*electric  furnace  with  a  current 
of  600  amperes  and  60  volts. 

Electrical  Engineering. —  he  presidential  address  of 
Prof.  A.  B.  W.  Kennedy  before  the  Institution  of  Mechanical 
Engineers  is  puljhshed  in  part  in  the  Lond.  "  Elec.  Eng.,"' 
"  Elec.  Rev."  and  Lond.  "  Elec,"  April  ij,  and  is  unfavor- 
ably discussed  editorially  in  tlic  first  two.  He  discusses  the 
electrical  problem  (jf  to-day  in  that  country  and  the  way  it 
|)rcsents  itself  from  a  mechanical  engineer's  point  of  view. 
It  is  (|uite  pessimistic  in  its  nature,  and  is  likely  t(j  give  quite 
incorrect  impressions,  in  s(jme  res|)ecls  at  least;  Ins  figures 
are,  in  general,  not  favorable  to  electrical  engineering,  but 
the  data  on  which  he  bases  them  are  quite  misleading;  in  dis- 
cussing electric  traction,  the  cfliciency  of  a  steam  loc- mo- 
tive is  given  at  80  per  cent.,  and  that  of  the  electric  railway 
at  35  per  cent.;  electric  railways  are  si)oken  of  very  dis- 
couragingly,  A  very  able  discussion  of  his  views  on  electric 
traction,  by  Mr.  Lea,  is  abstracted  under  "Electric  Rail- 
ways." 

A'.v//i'6i'//o«.  -.\  minil>cr  of  journals  announce  that  there 
is  to  be  an  exhibition  in  the  city  of  P.udapest  from  the  27'.h 
of  May  to  the  30th  of  Se|)tember,  1894.  of  machines  driven 
by  electric  motors. 

It  has  been  announced  in  .several  journals  tliat  tlie'c  is  to 
be  an  electrical  c\liibition  in  Paris  in  1805:  "  Llnd.  Elec." 
April  25,  states  that  this  information  is  premature. 


Ou.'intity  of  l.i{;htnin{;     DIscharRcs. 


Pn»f.  \V.  Kohlrausch  has  shown  that  the  quantity  of  tiic 
average  lightjiing  discharge  is  from  52  to  270  coulombs. 


Street    Railways   In    Aix-la-Chapelle. 


The  municipality  of  this  city  has  agreed  to  run  the  street 
railways  by  means  of  electricity  and  to  take  the  current  from 
the  central  lis^hting  station:  the  length  of  the  first  line  to 
be  constructed  is  about  14..1  miles,  and  when  the  suburban 
lines  are  connected  the  tliameter  of  the  whole  network  will 


be  18  miles.  The  town  is  quite  hilly,  5  per  cent  grades  be- 
ing frequent,  the  maximum  grade  bemg  8  per  cent.;  the 
overhead  trolley  system  will  be  used;  out  of  34  cars  19 
will  have  motors  ot  15  h.  p.,  and  the  others  of  10  h.  p.  The 
ir.siallation  will  be  erected  by  the  Elektricitaets  Company, 
formerly  known  as  Schuckert  &  Co.,  of  Xuremburg. 


The  Berliner  Patent. 


The  Harrison  International  Telephone  Company  recently 
obtained  opinions  from  several  eminent  firms  of  patent  law- 
yers in  regard  to  the  validity  of  the  Harrison  and  Lord  tele- 
plione  jjatents,  all  of  the  opini<jns  declaring  that  there  is  no 
infringement  of  the  Berliner  patent.  I'he  opinion  of 
Messrs.  W  itter  &  Kenyon  is  particularly  interesting  on  ac- 
count of  its  analysis  of  the  status  of  the  Berliner  patent, 
which  is  as  follows: 

"  The  Berliner  patent  only  covers  the  use  of  electrodes  that 
are  in  constant  contact  and  that  operate  by  variations  of  the 
pressure  of  contact.  Your  telephone  operates  by  a  making 
and  breaking  of  contact ;  its  electrodes  are  not  in  constant 
contact.  The  Berliner,  like  the  Hell  telephone,  throws  upon 
the  line  wire  aft  undtilalory  current.  Vour  telephone  throws 
upon  the  line  tvire  a  pulsatory  current.  Such  a  pulsatory  cur- 
rent was  not  covered  by  the  Bell  telephone  patent  of  1876, 
and  the  United  States  Supreme  Court  so  decided  in  the  tele- 
phone cases.  The  Berliner  patent  is  no  broader  in  this  re- 
gard than  the  Bell  patent  was.  The  method  of  operation  of 
your  telephone  is  thus  substantially  different  from  that  of  the 
Bell  and  Berliner  telephones.  This  fundamental  difference 
was,  as  we  understand  it,  the  ground  on  which  the  United 
States  Circuit  Court  in  Arkansas  refused  a  preliminary-  in- 
junction against  your  company  several  years  ago  under  the 
Bell  patent,  although  the  injunction  was  asked  for  after  the 
United  States  Supreme  Court  has  sustained  that  patent. 
We  quote  here  the  t^vo  broadest  claims  of  the  Berliner 
patent  to  show  its  meaning  and  scope.     The  italics  are  ours. 

"'I.  The  method  of  producing  in  a  circuit  electrical  un- 
dulation ^sunWnx  in  form  to  sound  waves  by  causing  the 
sound  waves  to  vary  the  pressure  between  electrodes  i>i  con- 
stant contact,  so  as  to  strengthen  and  ueakcn  the  contact 
and  thereby  increase  and  diminish  the  resistance  of  the  cir- 
cuit, substantially  as  described. 

"  ■  2.  An  electric  speaking  telephone  transmitter,  operated 
by  sound  waves  and  consisting  of  a  plate  sensitive  to  said 
sound  waves,  electrodes  tn  constant  contact  with  each  other, 
and  forming  part  of  a  circuit,  which  includes  a  batter)'  or 
other  source  of  electric  energy  and  adapted  to  increase  and 
ilecrease  the  resistance  of  the  electric  circuit />>' //»c  r'(fr/<i//ofi 
in  pressure  between  them  caused  by  the  vibrational  move- 
ment of  said  sensitive  plate.' 

"  This  view  of  the  meaning  of  the  Berliner  patent  is  con- 
firnietl  by  the  proceedings  in  the  Patent  Office  during  the 
fourteen  years  while  this  apjdication  was  pending,  which 
proceedings  we  have  examined,  and  in  our  judgment,  under 
all  the  circumstances  of  the  case,  this  Berliner  patent  will 
be  construed  by  the  courts  as  narrowly  and  strictly  against 
the  Bell  Telephone  Com|>any  and  in  favor  of  the  public  as  is 
possible. 

"  .\gain,  we  are  of  opinion  that  the  Berliner  patent  is  in 
any  event  wholly  invalid  and  i>oid,  and  will  be  so  declared 
b)  the  United  States  courts,  cither  in  the  pending  Govern- 
ment suit  or  in  the  first  suit  for  infringement  that  the  Ameri- 
can Bell  Telephone  Company  may  see  fit  to  bring.  The 
same  invention  was  patented  to  Berliner  in  an  earlier  patent, 
and  no  one  can  have  two  patents  for  the  same  invention. 
The  claims  of  that  earlier  patent  are  narrow  and  do  not  cover 
your  telephone,  but  under  recent  decisions  the  later  patent  is 
wholly  invalid. 

"  Again,  the   Berliner  application,  while  pending  in  the 
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Patent  Office,  was  unlawfully  and  illegally  amended  in  such 
a  way  as  to  strike  out  from  it  the  real  invention  which  had 
formed  the  subject  matter  of  the  original  application  and  to 
interpolate  new  matter  and  a  new  and  different  invention 
in  fraud  of  other  applicants  and  of  the  public,  a  thing  which 
cannot  lawfully  be  done  and  which  cannot  form  the  basis  of 
a  valid  patent. 

"  Again,  before  the  real  invention  which  is  now  patented 
in  the  Berliner  patent  appeared,  even  by  way  of  amend- 
ment, in  the  Berliner  application,  it  had  been  in  public  use 
and  on  sale  in  the  United  States  for  more  than  two  years,  a 
fact  which  would  have  constituted  a  statutory  bar  to  the 
filing  of  a  proper  and  lawful  ajiplication  at  that  time  and 
which  now  equally  invalidates  the  patent,  for  the  law  does 
not  permit  the  obtaining  by  indirection  of  what  it  bars  if 
openly  and  properly  sought. 

"  Again,  the  application  was  abandoned  and  forfeited  prior 
to  the  issue  of  the  patent." 


Gillette  Interior  Telephone   System. 


The  advantages  from  the  use  of  telephones  over  the  time 
honored  annunciator  system  for  hotels,  houses,  etc.,  are  so  ap- 
parent that  the  expiration  of  the  fundamental  telephone 
patent  may  be  said  to  have  also  marked  the  end  of  the  old 
methcds  of  communication  by  means  of  annunciators.  The 
great  expense  of  rewiring  a  large  hotel  or  house,  however, 
is  sufJicHM?t  to  deter  the  adoption  of  telephones  in  many 
'cases,  and  it  is  to  n^eet  these  conditions,  as  well  as  for  instal- 
lation in  new  buildings,  that  Mr.  Webster  Gillette,  so  widely 
known  for  his  work  in  long  distance  telephony,  has  devised 
the  system  which  we  describe  herewith,  and  which  can  be 
installed  by  merely  replacing  each  push  button  with  the 
neat  box  containing  the  local  apparatus  and  adding  a  simple 
spring. jack  board  to  the  ordinary  annunciator,  which  is  re- 
tained. 

Fig.  I  is  a  diagram  of  the  ordinary  annunciator  and  bell 
circuits,  showing  the  local  telephone  box  replacing  a  push 
btitton  and  spring  jacks  added  to  the  usual  annunciator. 
The  apparatus  to  the  left  is  a  duplicate  of  one  of  the  local 
boxes,  and  by  means  of  which  telephonic  communication 
may  be  held  with  any  room,  as  described  below. 

The  principle  of  the  system  involves  a  closed  main  circuit. 


FIG.    1.      GILLETTE    INTERIOR    TELEPHONE    SYSTEM. 

which,  if  broken  in  any  room,  releases  the  corresponding 
drop  at  the  annunciator;  or,  if  a  spring  jack  is  plugged  at 
the  office,  the  bell  in  the  corresponding  room  rings. 

Referring  to  Fig.  2,  by  pressing  on  the  push  button,  t6, 
the  main  circuit,  i6 — 8 — i — ii — to — 18 — 24,  is  broken,  and 
the  hammer  of  the  local  bell  released ;  the  bell  then  acts  as  an 
ordinary  vibrating  bell  whose  circuit  is  10 — 23 — 22 — 6- — 3 


— 9,  a  small  local  dry  cell,  22 — 23,  in  the  box  supplying  the 
necessary  current;  or,  when  the  button  is  pressed,  it  may  cut 
out  the  local,  and  only  ring  the  office,  bell,  the  advantage  of 
the  former  arrangement  being  that  it  indicates  the  line  in 
working  order.  At  the  same  time  the  annunciator  bell 
rings  and  the  corresponding  annunciator  drop  is  released. 
By  entering  a  spring  jack  at  the  office,  as  shown  in  tig.  i, 
the  same  operation  is  performed,  the  room  being  thus  called 
up. 

After  calling  the  office  the  button,  16,  is  released  and 
when  the  spring  jack  is  plugged  at  the  office  the  bell  in  the 
room  rings  again,  when  the  telephone  is  taken  off  its  hook, 
which  cuts  out  the  bell  circuit  at  i  and  cuts  in  the  telephone 
circuit.     The  transmitter  c'rcuit  is  25 — 4 — 5 — 23 — 22,  and 


FIG.    2.      GILLETTE    INTERIOR    TELEPHONE    SYSTEM. 

includes  the  dry  cell,  22—23,  also  used  to  ring  the  local 
bell.  The  secondary  of  the  transmitter  circuit,  which  is  also 
the  receiver  circuit,  is  24 — 16 — 15 — 14 — 21 — 20 — 7 — 2 — 10 
—18. 

While  these  circuits  may  seem  somewhat  complicated 
it  should  be  remembered  that  they  are  all  included  in  the 
small  local  box  which  is  wired  at  the  factory ;  in  installing,  it 
is  only  necessary  to  connect  the  two  old  push  button  wires 
to  18—24,  and  in  operation  it  is  only  necessary  to  press  the 
push  button  and  when  the  answering  signal  is  '"ung,  to  take 
the  telephone  oH  the  hook,  which  latter  operation  automati- 
cally makes  the  necessary  connections  by  means  of  the 
springs,  2 — 4 — 6 — 8.  At  the  office  the  only  operation  is  to 
connect  the  office  telephone  box,  either  to  ring  up  or  answer, 
by  plugging  the  spring  jack  as  indicated  in  Fig.  i. 

The  local  current,  as  stated  before,  is  taken  from  a  small 
dry  cell,  22 — 23,  which  is  also  the  transmitter  cell,  and  as 
current  is  only  given  forth  when  calling  or  for  the  trans- 
mitter when  in  circuit,  the  demand  upon  it  is  small.  The 
main  current,  whose  duty  is  to  hold  oK  ihc  hammers  of  the 
various  bells,  may  be  supplied  by  any  constant  current  bat- 
tery such  as  is  used  in  telegraphy,  or  a  tap  may  be  taken 
from  an  incandescent  lighting  circuit.  By  means  of  a  switch, 
any  number  of  which  may  be  placed  on  the  return  wire  of  the 
main  circuit,  the  latter  may  be  opened  in  case  of  fire,  which 
would  cause  every  bell  connected  to  ring;  thus  the  system 
without  any  other  addition  than  the  switches  referred  to,  can 
also  be  made  an  admirable  one  for  transmitting  a  general 

fire  alarm. 

The  transmitter  is  also  the  invention  of  Mr.  Gillette,  whose 
present  address  is  253  Broadway.  New  York,  and  consists 
of  a  box  filled  with  carbon  granules,  two  opposite  sides 
of  the  box  being  of  carbon  and  the  other  sides  of  an  ir.sulat- 
ing  material. 
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New  Tim3    Recorder.  without  the   record   having  been   made,  showing  the  cm- 

ployee  to  have  beeiT  neghgent,  and  that  he  has  not  attended 

The  new  National  Time  Recorder  Company,  of  Milwaukee,  to    his    duty.     The    records    show    the    exact    lime    each 

Wis.,  is  placing  on  the  market  an  autograph  recorder  for  dynamo  was  started  and  cut  out,  and  the  length  of  time  each 


electric  light  and  power  stations.     Fig.  i  represents  the  de- 
vice, which  is  17  inches  square.     The  clock  which  drives  the 


. 


FIG.  1— TIME  KECUKDEK 


record  dial  is  supported  in  a  casting,  the  endb  of  which  are 
securely  fastened  to  the  wooden  frame.  The  record  dial  is 
secured  inside  of  the  frame  under  lock  and  key.  A  small 
section  of  the  dial  is  shown  in  I'ig.  2.  It  is  15  inches  in 
diameter,  and  when  in  operation  is  entirely  covered  by  plate 
glass  with  the  exception  of  an  opening  1-2  by  31-2  inches 
on  the  right-hand  side,  through  which  the  engineer  or 
dynamo  tender  can  write  his  signature  and  also  the  record 
desired.  By  referring  to  Fig.  2  it  will  be  seen  that  the 
record  dial  is  divided  by  parallel  radial  lines  into  30  minute 
spaces,  so  that  a  record  can  be  made  every  half  hour  of  the 
amperes,  volts,  steam  jiressurc,  vacuum,  dynamos  cut  out 
'  and  dynamos  started,  which  records  arc  separated  by  con- 
centric lines.  The  heavy  black  line  is  the  night  line  and 
represents  the  time  from  6  P.  M.  to  6  A.  W.  Fig.  2  shows  a 
record  nu'ide  at  5  P.  M.  by  J.  Davis,  the  day  man,  and  a 
record  njade  at  6:30  P.  M.  by  S.  Snow,  the  night  man.  These 
two  records  are  made  simply  as  an  illustration.  On  a  dial 
having  been  used  it  should  show  a  record  every  half  hour. 
The  dials  arc  made  to  cover  a  space  of  30  hours,  so  that  in 
case  whoever  keeps  the  record  does  not  always  change  the 
dials  at  a  certain  hour  each  day  there  will  be  six  hours  lee- 
way, so  that  the  records  cannot  be  confused.     By  an  in- 


FIO.  2.— TIME  RECORDER. 

gcnious  device  in  clians;uig  the  dials  each  day  the  dials  arc 
always  synchronized  wiih  the  clock. 

By  the  use  of  this  recorder  it  is  absolutciv  nccessar%-  that 
the  employee  should  make  his  record  rcgularlv  at  stated  in- 
tcr\als.  othcrwi.-c  that  portion  of  the  dial  where  the  record 
shotiM  have  been  made  will  h.ivc  passed  on  under  Uic  glass 


has  been  running;  also  the  amperes,  from  which  the  average 
or  total  day  or  night  load,  or  both,  can  be  ascertained.  The 
recorder  can  be  fastened  on  the  wall  or  laid  on  a  desk,  as 
preferred,  as  the  clock  has  a  marine  movement  and  will  run 
and  keep  accurate  time  in  either  position.  This  recorder 
can  as  easily  be  adapted  to  many  other  kinds  of  business 
where  a  half-hourly  or  hourly  record  is  desired,  the  only 
change  necessary^  being  in  the  printing  of  the  dials. 


Automatic   Multiple    Drill. 


A  great  advantage  of  keen  competition  from  a  mechanical 
standpoint  is  the  stimulus  it  exerts  on  tiie  faculties  of  in- 
ventors and  designers.  In  no  way  has  this  result  been  more 
beneficial  than  in  the  production  of  labor  and  time  saving 
machine  tools,  and  as  an  example  of  these  we  illustrate 
an  eight-spindle  automatic  drill  press,  manufactured  by  the 
Gar\-in  Machine  Company.  Laiglit  and  Canal  streets.  New 
York  City,  adaptable  to  accurately  drilling  or  counterboring 
a  large  variety  of  small  articles  where  two  or  more  holes  are 
desire  1  to  be  drilled  close  together  on  opposite  sides  or  ends 


AUTOMATIC    MULTIPLE    DRILL. 

ol  the  pioce.  The  spin<lle  heads  arc  mounted  in  opposite 
pairs  on  the  plained  surface  of  an  inclined  frame,  on  which 
they  are  adjustable  as  to  their  centre  distances.  Thus  the 
several  i)airs  of  spindles  may  be  set  so  as  to  drill  two  holes  in 
c.Nact  line  horn  opposite  sides  of  the  work,  or  parallel  holes 
in  each  end  of  a  piece  at  one  operation.  The  spindles  have 
an  automatic  feed  trip  and  reverse  motion,  and  can  be  m.ide 
to  feed  up  to  the  work  one  at  a  tiuic,  in  pairs,  all  simultane- 
ously, or  in  other  combinations  as  the  work  may  require. 
They  are  driven  by  pulleys,  having  a  feather  in  the  outer 
end  of  the  hub  engaging  a  spline  in  the  spindle,  and  nm- 
mng  on  independent  hollow  studs  which  take  the  belt  pu'l, 
thus  leaving  the  spindles  free  and  sensitive.  For  each  of  the 
two  sets  of  spindles  on  opposite  sides  of  the  machine  there  is 
an  endless  driving  belt,  passing  over  idler  pulleys,  one  of 
which  is  adjuMable  to  provide  for  taking  up  the  slack  in  the 
belt.  The  fi.xiures  for  holding  the  work  are  mounted  be- 
tween the  spindle  heads  on  a  rail,  beneath  which  is  a  cast 
iron  trouch  for  conducting  the  oil  and  chips  to  a  tank  under 
the  machine,  where  the  oil  is  strained  and  returned  to  the 
dri'Is  by  an  automatic  pump.  Tlie  weight  of  the  machine 
complete  is  about  850  pounds,  and  with  3-i<'>-incli  drills  it 
will  produce  about  5,00c  pieces  per  day,  only  requiring  the 
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attention  of  a  boy  to  drop  in  and  remove  the  work  and  throw 


the  starting  lever. 


A    New    rialtipolar     Dynamo. 


The  dynamo  shown  in  the  accompanying  cut  has  just  been 
placed  upon  the  market  in  sizes  from  lo  to  lOO  kw.  by  the 
Riker  Electric  Motor  Company,  45-47  York  street,  Brook- 
lyn, N.  Y.     As  ordinarily  constructed,  this  machine  is  dc- 


RIKER    MyLTIPOLAR    DYNAMO. 

signed  for  an  incandescent  generator  working  at  the  stand- 
ard pressure  of  125  volts.  The  base  is  made  of  cast  irun, 
very  heavy  and  thoroughly  braced  to  prevent  springing  of 
the  bearings.  The  tield  magnet  is  built  of  cast  steel  with 
salient  pOiCs  projecting  radially  inward.  In  sizes  up  to  and 
including  20  kw.  high  speed  and  6  kw.  low  speed  the  field 
is  cast  in  one  piece,  while  in  larger  sizes  the  field  is  split  to 
facilitate  the  handling  of  the  armature.  The  section  of  the 
poles  in  all  machines  of  this  type  is  square,  thus  requiring 
a  minimum  length  of  wire  without  the  necessity  of  making 
separate  cores  and  pole  pieces,  as  is  the  case  in  round  core 
magnets  of  this  general  description.  The  field  coils  are 
wound  on  heavy  metallic  thimbles  or  spools,  which  serve  the 
double  purpose  of  holding  the  coils  securely  in  place,  and 
by  their  action  as  closed  secondaries  of  absorbing  the  de- 
structive induction  sparks  that  result  from  breaking  the  field 
circuit. 

All  these  generators  are  compound  wound  to  maintain 
practically  a  constant  potcntia',  a  slight  rise  of  i  or  2  per 
cent,  being  a'lowed  to  compensate  for  a  fall  in  engine  speed. 

The  armature  is  of  the  drum  type,  the  plates  being 
mounted  directly  upon,  and  keyed  fast  to,  the  shaft.  The 
plates  are  clamperl  between  heavy  cast  iron  flans^es,  which 
are  threaded  on  the  shaft.  No  bolts  pass  through  the  core 
plates,  thus  obviating  the  trouble  and  expense  of  extensive 
insulation  in  the  armature.  The  wires  are  laid  in  mille--! 
grooves,  and  all  insulation  on  the  armature  between  the  core 
and  the  wire  is  either  nuVanite  cloth  or  pu''e  mica.  The  coils 
of  these  armatures  are  all  cross  connected  in  parallel  group- 
insf.  in  order  tiiat  tlie  electrical  balance  shall  be  maintained, 
even  when  one  or  two  sots  of  brushes  are  removed.  The 
commutator  is  very  honvIK'  built,  the  bars  l')C'n'y  clamped  be- 
tween steel  cones  and  insulated  tliroughout  with  mica. 


While  the  machines  run  without  undue  heating,  tlicy  are 
not  baut  Uiuieccssaiuy  iieuvy,  a  guou  wuie  woii\.»»ig  inuigin 
bemg  anov/ed.  iue  armaiUies  unacr  long  runs  at  mn  luaJ 
are  anowed  to  rise  in  teinpeiatuie  about  40  lu  50  uegrees 
I'alir.  above  that  of  tne  suiruunUing  atmospnere. 

i'lve  iiundred  circular  mils  per  ampere  at  lull  load  are 
allowed  in  all  armatures,  and  1,000  circular  mils  in  the  shunt 
and  seiies  C(yiis.  -n.11  resiSLanccj  are  Kepc  as  hjw  as  possiuie, 
thus  reducing  internal  waste  and  maintaining  efficiency. 

All  the  hCLings  and  connections  of  tnesc  dynamo<^  have 
been  designed  to  facilitate  installation  and  at  tnt  same  time 
to  present  an  artistic  appearance,  llie  machines  are  thor- 
oughly high  grade,  botu  as  regards  build  and  performance, 
and  in  every  particular  embody  the  principles  of  the  best 
modern  practice.  I'rom  a  theoretical  point  of  view  they  arc 
designed  to  a  nicety,  due  regard  being  had  for  practical  con 
siderations. 


A  Compact    Switchboard. 


Much  ingenuity  has  been  expended  in  the  improvement 
of  the  switchboard  to  bring  it  down  to  convenient  propor- 
tions and  yet  to  have  upon  it  all  the  necessary  instruments 
within  easy  reach  of  eye  and  hand.  We  show  one  lately 
designed  by  the  General  Electric  Company  for  isolated  plants 
in  which  convenience  seems  to  have  reached  a  high  expres- 
sion. The  complete  board  comprises  a  panel  for  each  gen- 
erator and  one  for  each  set  of  five  feeders.  The  generator 
panel  is  equipped  with  newly  designed  switches  of  high  con- 
ductivity and  durability,  each  of  which  has  its  own  fuse 
holder.  The  rheostat  and  ampere  meter  are  of  the  latest 
and  most  compact  type.  Each  feeder  panel  carries  an  im- 
proved voUmeter  and  two-lamp  ground  detector,  the  push 
button  being  shown  in  the  lower  part  of  the  panel.  The  ad- 
vantage of  this  arrangement  of  switchboard  lies  in  the  possi- 


A  COMPACT  SWITCHBOARD. 


bility  of  uniformly  enlarging  the  board  by  adding  panels. 
They  can  be  set  side  by  side  anil  be  connected  with  tie  bars, 
and  are  furnished  ready  for  installation  and  receipt  of  tlie 
generator  and  feeder  connections. 
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Automatic    Safety     Receiver. 


A  large  number  of  engines  are  constantly  being  wrecked 
by  the  accidental  admission  of  water  with  the  steam,  from 
priming,  condensation  and  overfeeding  of  boilers,  and  to 
obviate  this  danger  John  A.  Serrell,  39  Cortlandt  street,  has 
designed  an  automatic  .safety  receiver,  which  we  illustrate. 


AUTOMATIC  SAFKTY  RECEIV^ER. 

This  receiver  will  divert  as  much  entrained  water  from  the 
steam  pipes  as  will  accumulate  under  ordinary  conditions. 
If,  however,  a  larger  quantity  of  water  passes  suddenly  into 
the  receiver,  the  balance  valve  and  float  will  prevent  its 
passage  to  the  engine,  and  automatically  rer)pen  the  steam 
line,  as  soon  as  the  drip  has  sufticiently  drained  the  receiver. 
In  practice  these  receivers  will  seldom  shut  the  engine  down 
entirely,  even  for  a  moimnt.  They  are  designed  to  with- 
.sland  modern  high  pressures.  The  float  and  balance  valve 
feature  have  been  thoroughly  tested,  and  there  is  no  danger 
of  C(j!lapsc  of  the  ball,  or  from  the  valve  sticking.  To  those 
who  have  had  experience  with  water  in  the  cylinders  of  en 
gines,  the  utility  of  this  invention  must  be  apparent. 


1  iiis  device,  it  is  claimed,  obviates  the  continual  liammering 
effect  received  from  the  trolley  wheel,  which  is  not  only 
detrimental  to  the  trolley,  trolley  wheel  and  line,  but  tends 
to  loosen  and  twist  the  bracket  and  increases  the  arcing 
and  burning. 

Uy  refernng  to  the  cut  it  will  be  seen  that  a  straigiit  line 
hanger  is  used  for  supporting  the  trolley  wire  instead  of  the 
ordinary  bracket  hanger.  Ihe  hanger  is  held  in  place  by 
a  piece  of  1-4  or  5-16  span  wire  about  three  feet  long,  which 
affords  a  flexible  support  for  the  insulator.  This  bracket  is 
similar  in  construction  to  the  ordinary  bracket  now  in  use, 
differing  only  in  the  fact  that  the  two  curved  arms  which 
support  the  span  wire  extend  over  the  brace  casting.  Tlie 
span  wire  is  easily  adjusted  by  means  of  an  eyebolt  at  the 
extreme  end  of  the  bracket.  The  objections  to  rigid  con- 
struction have  been  o\  ercome  by  the  u.se  of  this  bracket  and 
the  liability  of  breakage  is  reduced  to  a  tnininnmi. 


Trolley    Cord. 


A  trolley  cord  is  so  exposed  to  all  sorts  of  weather  and 
subject  to  such  very  sudden  strains  that  it  is  good  economy, 
as  well  as  much  jafer,  to  use  only  the  best  grade  of  such  cord 
that  can  be  obtained,  and  one  that  will  withstand  moisture. 
The  Samson  braided  cord,  manufactured  by  the  Samson 
Cordage  Works,  of  Boston,  Mass..  is  claime<l  to  furnish  the 


A   Combination     Pole   Bracket. 


On  account  of  the  rigid  construction  and  the  consequent 
hanmiering  effect  of  the  trolley  with  bracket  and  centre 
pole  line  construction,  the  maintenance  and  rcconstructioii 
are  ver>-  nmch  greater  than  with  inside  pole  suspension  on 
account  of  the  flexibility  of  the  latter. 

The  l)racket  recently  placed  upon  the  market  by  the  Wal- 
lace Electric  Companv.  Chicago.  111.,  and  known  as  the 
Wood  combination  bracket,  embodies  improvements  which 


SPOT   TROLLEY   CORD. 

desired  ijualities  and  to  be  waterproofed  by  a  special  process, 
which,  besides,  makes  It  extremely  durable.  To  distinguish 
Samson  cord  from  lower  grades  of  similar  cord  which  have 
been  placed  on  the  market  in  competition,  and  in  order  that 
purchasers  may  be  able  to  recognize  it  at  a  glance,  the  manu- 
facturers have  adopted  the  expedient  of  marking  it  with  a 
succession  of  .sj)ois  of  a  different  color  from  the  body  of  the 
cord,  as  shown  in  the  accomi)anying  illustration. 


Fixture   Switch. 


There  is  a  growing  tendency  to  turn  the  lights  upward  by 
the  makers  of  the  better  class  »>f  fixtures.     In  endeavoring  to 


^fff^W*^ 


COMBINATION    POLE    BRACKET. 


tend  ti>  make  it  a  practical,  simjile  and  duiTible  device,  and 
was  desi.gned  to  ovcrc«^me  the  difficulties  experiencc<l  in 
bracket  suspension,  both  in  single  and  double  track  work. 


FIXTfRE    SWITCH 

do  this  they  have  been  hampered  considerably  by  the  fact  tliat 
when  the  lights  are  turned  uj)  the  key  of  the  socket  is  in 
most  cases  practically  inaccessible,  the  design  of  the  fixture 
either  calling  for  an  ornamented  socket  cover  or  the  key 
being  too  high  to  be  reached  readily. 

These  conditions  called  for  a  keyless  socket,  and  a  small 
switch  placed  in  a  handy  position  in  the  arm  of  the  fixture. 
Here  another  obstacle  was  met.  as  no  switch  of  good  ap- 
pearance and  yet  reas<inable  price  was  obtainable.  The 
Xewton  Electric  Company,  of  39  Cortlatidt  street.  Xew  York, 
to  meet  this  want  has  gotten  vip  the  switch  shown  in  the  ac- 
companving  cut.  which  fills  the  bill  admirably,  l>eing  small 
and  neat  in  appearance. 


May  19,  1894. 
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The  Electrical  Stock  Market. 


New  York,  May  14,  1894. 
ANNUAL    REPORT    OF    THE    WESTINGHOUSE    ELECTRIC 
AND  MANUFACTURING  COMPANY.— The  annual  report  to  the 
stockholders  was  presented  by  President  George  Westinghouse,  Jr., 
at  the  meeing  at  Pittsburgh,  Pa.,  May  16,  1894. 

Notwithstanding  the  fact  that  there  was  a  general  paralysis 
in  industrial  affairs  throughout  the  United  States  during  the  last 
nine  months  of  the  past  hscal  year,  your  board  is  able  to  present 
herewith  a  financial  statement  for  the  year  ending  March  31, 
1894,  which  it  believes  will  prove  satisfactory  in  every  particular. 

From  the  balance  sheet  it  will  be  noted  that  the  net  profits 
from  manufacturing  and  other  sources  amounted  to  $1,640,809.11 
after  charging  to  operating  expenses,  as  heretofore,  large  sums 
for  alterations  and  additions  to  buildings,  for  maintaining  the 
machinery  and  tools  in  the  highest  order,  and  all  sums  paid  for 
interest  and  discount,  excepting  interest  oj  bonds  and  scrip,  which 
has  been  charged  off  direct  to  surplus. 

It  will  be  seen  that  a  large  reduction  in  accounts  payable, 
bills  payable  issued  for  merchandise,  and  those  discounted  with 
collateral  has  been  made  from  the  profits  of  the  company,  which 
further  illustrates  the  careful  manner  in  which  the  officers  of  your 
company  have  conducted  its  business.  By  the  recent  sale  at  par 
of  the  preferred  stock  which  was  in  the  treasury  of  the  company, 
the  bills  payable  have  been  further  reduced  since  the  31st  of 
March,  so  that  on  May  9  there  were  outstanding  only  $560,982.64 
of  bills  payable  of  all  kinds,  of  which  $37,869.04  were  issued  for 
merchandise. 

WORLD'S    FAIR   LIGHTING   CONTRACT   AND   EXHIBIT. 

All  the  apparatus  used  in  connection  with  the  World's  Fair 
lighting  contract  and  for  exhibition  purposes  has  now  been  re- 
turned to  the  warehouses  of  the  company,  and  the  final  payments 
have  been  made  by  the  World's  Columbian  Exposition  Company. 

The  amount  of  the  contract  for  lighting  was  $399,000,  and 
for  extras  under  the  contract  $88,704.47,  making  the  total 
received  by  the  company  $487,704.47.  All  goods  shipped  to  the 
Fair  were  charged  at  the  cost  of  labor  and  material  with  20  per 
cent,  added.  After  charging  the  account  with  all  costs  of  every 
nature  in  connection  with  the  running  of  the  plant  and  of  the  ex- 
hibition, and  crediting  it  upon  the  return  of  the  material  with  the 
net  cost  of  labor  and  material,  it  shows  a  net  cost  to  the  company 
of  only  $16,013.03  for  a  grand  display  of  the  company's  apparatus, 
the  advertising  effect  of  which  has  been  invaluable.  The  price  at 
which  the  lighting  apparatus  used  at  the  World's  Fair,  and  the 
apparatus  used  for  exhibit  has  been  sold,  will  yield  a  handsome 
profit    to    the    company. 

It  is  gratifying  to  state  in  connection  with  this  subject  that 
the  entire  contract  was  carried  out  without  friction  of  any  char- 
acter, and  without  a  single  deduction  of  any  kind  being  made 
from  the  bills  rendered  by  the  company,  and  that  the  experience 
gained  by  the  company  in  constructing  such  large  apparatus  was 
an  important  factor  in  the  securing  of  the  contract  for  the  three 
5,000-h.  p.  generators  now  being  constructed  for  the  transmission 
of  power  from  Niagara  Falls  for  the  Cataract  Construction  Com- 
pany. 

NIAGARA   FALLS   POWER   TRANSMISSION. 

The  awarding  to  your  company  by  the  Cataract  Construction 
Company  of  the  contract  for  three  5,000-h.  p.  generators  for 
the  transmission  of  the  power  of  Niagara  Falls  to  Buffalo  and 
other  points  was  an  event  of  more  than  ordinary  importance.  The 
officials  of  the  Cataract  Construction  Company  had  employed  the 
most  renowned  electrical  engineers  of  the  world,  and  had  spent  some 
years  in  a  full  investigation  of  the  subject,  and  finally  contracted 
with  your  company  because  of  a  belief  in  its  ability  to  successfully 
carry  out  such  an  important  undertaking.  The  transmission  of 
power  by  means  of  these  generators  involves  the  use  of  your 
company's  Tesla  patents,  covering  the  system  of  multiphase 
motors,  and  therefore  the  successful  starting  of  this  plant  cannot 
fail  to  have  a  great  influence  in  the  development  by  your  company 
of  other  plants  for  the  transmission  of  power  from  waterfalls  to 
remote  points,  by  reason  of  the  experience  gained  in  this  instance, 
and  by  reason  of  the  ownership  of  the  controlling  patents.  The 
three  generators  contracted  for  will  soon  be  completed  and  put  in 
operation. 

INCANDESCENT  STOPPER  LAMP. 

The  successful  use  at  the  World's  Columbian  Exposition  of 
the  stopper  lamps  manufactured  by  your  company,  and  their 
large  use  in  general  lighting,  have  fortunately  placed  the  company 
in  a  position  to  protect  all  of  its  customers  from  the  aggressive 
action  of  the  owners  of  the  Edison  patent,  covering  the  all-glass 
globe  form  of  lamp.  A  steady  advance  has  been  made  in  the 
method  of  manufacture,  so  that  your  company  is  to-day  producing 
a  lamp  which  has  no  superior,  and  the  use  of  which  your  officers 
expect  to  extend  with  great  rapidity  during  the  coming  season  on 
account  of  its  quality  and  low  cost  of  manufacture. 

It  may  be  fairly  stated  that  the  peculiar  methods  pursued  by 
the    owners    of  the  Edison   patent  In     thefr    efforts    to    obtain    a 


monopoly  of  the  sale  of  incandescent  lamps  have  resulted  Id  a 
disastrous  failure,  for  the  price  of  incandescent  lamps  to  the 
public  at  large  has  been  greatly  reduced  in  consequence  of  the 
success  of  your  company  in  the  production  of  non-infringing 
lamps.  Your  officers  believe  that  they  will  be  able  to  sell  stopper 
lamps  to  the  company's  customers  at  a  price  not  exceeding  the 
manufacturing  cost  of  the  all-glass  form,  and  thereby  greatly  pro- 
mote the  company's  electric  lighting  business. 

COMPETITION   AND   PATENTS. 

Our  competitors  have  continued  to  copy  our  plans  and  in- 
fringe many  of  our  patents,  and  in  one  instance  the  company's 
officials  were  reluctantly  compelled  to  have  indicted  and  arrested 
the  agents  of  a  large  corporation  who  had  entered  into  a  con- 
spiracy and  had"  thereby  succeeded  in  robbing  your  company  of 
valuable  drawings  and  information.  It  is  believed  that  the 
action  of  your  officers  in  this  matter  will  have  the  effect  of  pre- 
venting the  unlawful  appropriation  of  your  drawings  and  other 
information  in  the  future. 

NEW   WORKS. 

In  the  last  annual  report  your  directors  announced  that 
they  had  accepted  a  proposition  of  the  East  Pittsburgh  Improve- 
ment Company  to  erect,  according  to  the  plans  of  your  com- 
pany, a  new  manufactory,  upon  a  site  of  23  acres.  In  conse- 
quence of  the  general  depression  in  business,  the  letting  of  the 
work  was  deferred  until  January,  when  contracts  were  awarded 
at  very  low  rates  for  the  e»^ction  of  a  two-story  machine  shop  750 
feet  long  and  230  feet  wide,  a  two-story  warehouse  7.50  feet  long 
and  75  feet  wide,  and  a  boiler  and  power  house,  the  whole  having 
a  floor  space  of  over  10  acres.  To  these  buildings  there  will  be 
added  in  time  a  foundry,  a  blacksmith  shop  and  one  or  two  other 
unimportant  buildings,  making  the  whole  plant  when  completed  a 
most  comprehensive  one  in  every  respect.  The  above  buildings 
will  be  of  steel  and  brick,  arranged  with  reference  to  the  manu- 
facture of  modern  electrical  apparatus  of  the  heaviest  character, 
and  will  be  so  equipped  with  electric  cranes,  machinery  and  im- 
proved machine  tools  as  to  enable  the  company  to  manufacture  its 
product  so  much  below  the  cost  in  existing  competing  establish- 
m_ents  that  the  company  will,  at  the  prevailing  competitive  prices, 
enjoy  a  very  satisfactory  margin  of  profit. 

Pittsburgh  is  exceptionally  well  located  with  reference  to  the 
material  required  for  the  construction  of  electrical  machinery,  and 
has  unrivalled  facilities  for  the  shipment  of  freight  in  all  directions; 
and,  being  centrally  located  with  reference  to  the  consumption  of 
electrical  apparatus,  your  officers  have  full  confidence  in  their  abil- 
ity to  secure  enough  work  at  profitable  rates  to  fully  occupy  the 
entire   establishment. 

In  conclusion,  we  call  especial  attention  to  the  exceptionally 
favorable  position  of  your  company  with  respect  to  the  electrical 
trade.  Its  capital  stock  in  proportion  to  its  operations  is  small, 
and  it  has  no  contracts  of  any  character  with  local  lighting  or 
other  companies,  which  can  in  any  manner  interfere  with  the  sale 
of  its  apparatus.  It  has  a  ha.rmonious  management,  and  has  an 
unequalled  reputation  with  respect  to  the  design  and  character  of 
its  apparatus;  so  much  so  that  the  company's  standard  apparatus 
is  purchased  and  paid  for  without  special  guarantees  of  any  kind. 

The  new  works  of  the  comoany  will  be  completed  and  occupied 
during  the  present  year,  so  that  all  of  the  manufacturing  will  be 
concentrated,  and  large  savings  thereby  effected. 

GEORGE   WESTINGHOUSE.   Jr..  President. 

BALANCE  SHEET.  MARCH  31.  189^. 
ASSETS. 

Cash  in  banks  $325,094.55 

Bills  receivable  373,445.51 

Accounts  receivable  2,345^161.20 

Material  in  stock  and  in  process  of  manufacture   (at  cost 

of  labor  and  material) 1,545.472.22 

Advances  to  leased  companies 109.124.68 

Bonds  (par  value,  $249,800) \        237,397.15 

Stocks  (par  value,  $6,489,490.16) 3.9Ssi992'26 

Real  estate  and  buildings  464.403^8 

Machinery  and  tools   SS6,452'67 

Miscellaneous  66  339  07 

Charter,  franchises,  patents,  etc 4,379is?l  69 

Total  assets $14,722.314.4S 

LIABILITIES. 

Accounts  payable $311  749  75 

Bills  payable  issued  for  merchandise 116  933  85 

Discounted  with  collateral 697,300.00 

Contract  and  Contingent  Liabilities 

Scrip    dividend    194.560.00 

Stock  subscriptions    : 13  l'>5  00 

U.  S.  E.  Ltg.  Co.'s  6-per  cent.  15-year  bonds,  $50,000  pay- 
able annually 550,000.00 

fLilIs  receivable  under  discount,  $528,550.65.) 
Capital   Stock. 

Preferred,    73,439.31   shares $3  671965  50 

Assenting,  103.309.62  shares 5  165  4S1  00 

Common,  3,583  shares: '/.        179  150  00 

(In  treasury  6.560.69  shares  preferred  and  IS.loT^s^s  assenting.5 
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SURPLUS. 
Balance.  ...arch  31.  Viifi JX7y7.64'J.H) 

nw«a  ow.o.4.cod  ♦1,610,504.66 

fl'Uxl     «Jl.».C4     &UU4CUO uu.oUl-lO       1,640,80j.11 


LeHS  amount   written   oft  in   aJ- 

1.1    iu,/o    una    lojx $l!i,iyb.<8 

DikkU    lU    CUljCUt    Jr^JUi' i,.>-,i.ij.-J  271,521.i>b 


$4,L^6,:^J6.;i2 

Intel fcst    uii    bunda $36,000.00 

liiirttat  Oij  Hvi.»ii li.uiu.i^ 

biviU.;uU3      2o,.^i^.zZ        304.886.94     J3.8:i2.049.3S 


$l4.<;:j,3i-l.i8 


THK  WKSTINUHOUSK  ELECTRIC  CUAIPANY'S  lung  looked 
for  annual  report  ima  been  niaue  public  tnis  weeK,  as  expected, 
and  ij^aKed  lutiy  as  excellent  a  snowing  as  preuicied.  'ine  total 
iici  piuius  ol  me  year  wtie  ♦l,6^0.ou»,  wiiereas  last  year  tne  com- 
pany oniy  reported  net  earnings  oi  Ji,tio*,ufi3.  'ine  iinporiant 
leature  ot  the  present  annual  report  is  me  lact  that  tne  coiiipany 
has  increased  me  assets  ♦:ii::,00(;.  and  reduced  Its  liabilities  irom 
$1,877,000  to  $1,116,000,  and  now,  Aiay  "J.  has  a  lloating  utbt  of  only 
$u60,!>6:2,  of  wnich  >3(,86'J  were  issued  lor  mercnandise.  These  tig- 
uies  iire  most  satlHiaclory  when  one  takes  into  account  the  general 
paralysis  in  industrial  anairs  during  the  past  nine  inoiuhs.  The 
net  profits  of  $l,»»iO,so'J  were  llgured  alter  charging  to  operating 
expensLH,  as  heretolore,  large  sums  for  alterations  and  additions 
to  buildings  and  ail  sums  paid  tor  interest  ana  discount,  excepting 
InleicHt  on  bonds  and  scriii.  which  has  been  charged  (Jif  direct  to 
surplus.  The  balance  to  surjilus  account  on  hand  March  31,  1893, 
was  $:',7a7,6VJ,  the  net  earnings  for  the  year  to  March  31,  1894,  were 
ll.GlO.riU.J;  other  income  was  $30,314,  making  the  total  sarp.us 
$4,3'Jh,458.  Out  of  this  $2'<  1,521;  has  been  written  off  and  $304, 8a6 
paid  out  for  interest  and  dividends,  leaving  the  balance  on  Alarch 
31  $3,822,049.  a  net  gain  tor  the  year  of  $1,064,^00.  Last  year  the 
company  repohricd  net  earnings  of  $1,601,5^3,  wrote  off  $120,09/,  paid 
Interest  and  divjdenus  of  $307, 2^2  and  carried  lorward  to  suri»iue 
$.S87,204.  Next  month  the  directors  of  the  Weslinghouse  Klectric 
Company  meet  to  declare  the  dividend  on  the  preferred  stock. 
It  Is  now  rumored— and  It  Is  said  to  be  good  oi>inion — that  the 
c(  mmon  stock  may  get  a  share  of  the  profits  at  the  same  time. 
There  Is  olllcial  ground  for  remarking  that  the  company's  business 
for  the  month  of  April  is  considerably  ahead  of  that  for  March, 
and  this  month  so  lar  Is  eclipsing  April's  good  record.  AdviciS 
from  I^lltsburgh  are  that  the  1,000  men  now  engaged  are  r.ipldly 
pushing  Ihc  work  on  the  new  plant  at  LJrInton.  Foundations  are 
finished  and  Ihree-llfths  of  the  Irun  work  is  up.  At  the  present 
rate  of  proifresH  the  comiiany  will  -e  enabled  to  begin  the  erec- 
tion of  mi.(liln<'ry  and  aiiparatus  e-'rly  In  August  and  remove 
everything  during  the  present  year.  Singularly  enough  trading 
In  the  preferred  .'ind  common  slocks  has  been  at  a  standstill  since 
the  publication  of  the  report,  but  It  Is  likely  that  when  the  got>d 
points  of  the  report  have  been  thoroughly  appreciated  they  will 
greatly  Inure  to  the  benefit  of  the  stock's  quotation. 

C.KNKUAL  ELKCTUIC  has  been  freely  sold  nt  several  times 
during  the  we.k.  The  selling  of  the  stock  has  been  of  a  liqui- 
dating character.  The  stock  Is  acting  very  sluggish:  the  buying 
power  seems  to  be  exhausted  now  that  the  short  Interest  has  been 
largely  eliminated,  and  the  selling  orders  appear  to  be  more 
UiKeiil.  ai.d  less  cffnit  seems  to  be  nnide  to  get  a  fair  market. 
Natuiaily  the  week's  decllDc  has  be.-n  accompanied  by  a  revival 
of  the  depressing  n  ports  that  have  done  good  duty  all  along  In 
lowering  the  qu(^tatlon,  only  now  there  seen-.s  to  be  a  little  basis 
for  the  sudden  change  In  Wall  Street's  sentiment  regarding  the 
stock's  future.  That  the  divlden<l  on  the  preferred  stock  will 
be  passed  .i  second  time  there  now  seems  to  be  no  dnubt.  The 
Irinblllty  of  the  C.enornI  i;iectrlc  Company  to  make  this  distribu- 
tion Is  In  ltn>If  a  denial  of  the  story  that  the  company  had  re- 
cenMy  purchased  $ir)0,noo  of  the  debenture  bonds.  It  Is  current 
gossip  that  Mr.  D.  O.  Mills  and  other  Influential  people  In  the 
property  have  been  unloading  their  stork.  Such  chronic  bears  as 
W.  n.  Wheeler.  W.  S.  l.awson.  A.  J.  Well  and  other  prominent 
traders  on  the  down  tack  have  been  conspicuous  In  the  week's 
ral.l  on  the  stock,  and  they  base  their  bell,>f  In  lower  quotations 
on  the  comparison  they  make  between  the  capitalization  of  the 
rJeneral  Electric  Company  and  Its  chief  competitor.  In  which  the 
point  Is  made  that  the  competing  company  Is  doing  a  larger  bus- 
iness nn  one-third  the  capital. 

THE  EniSON  ELECTRIC  II.EI  M I X  \TIN<".  CilMPANY,  of 
nrnoklvn.  hnA  Just  had  listed  on  the  New  York  Slock  Exchange  an 
Ns'ie  of  JMio.fMio  additional  capital  stock.  maHnir  the  total  now 
Issued  and  listed  f.i.mw.OOO.  The  nrw  Issue  of  $.^00,000  wa««  author- 
l-"-d  hv  nroceedlnps  had  on  April  19.  1S9I.  There  are  upwards  of 
n:r.  stockholders  of  the  :?onoo  share.!,  whieh  bring  6  per  cent,  an- 
nual dividends.  Accompanying  the  application  for  a  quotation 
for  the  stock  wa'»  a  balance  sheet  of  the  comnanv  showing  |ip 
condition  on  iv'irch  SI.  Assets  were  fl^-Mrod  ns  follows:  T.|e*>nse 
aeeounf.  JSTO.OOO:  prnnerfy  pero>int.  J2.I85.2SR:  aocoMnt,  receivable. 
J«s.4,r,S:  sunnlle-  on  hand.  $21  «RT:  ro<,h  on  hand.  $66  1<!7-  In«tiranee 
fund  deposit.  JRrtonO:  total.  »S?9i.[i<jR,  Accou'-ts  pavnhle  are  fie- 
urcd  in  the  llabilllles  at  $10fl.il59  and  the  proOt  and  loss  account 


credit  balance,  is  put  at  $77,735.  There  is  a  first  mortgage  of 
$o«o,uoO.  April  eaiiuiigs  are  juat  reponed  and  niaae  a  b'-'ua  onow- 
iiita.  Gross  caiiiine,^  V'.eie  ♦uu.<>oo,  a  feaiu  ol  >i,b6o  on  .nptii.  Lyji. 
'iiic  total  net  u.coiiie  was  ♦u.iui,  an  increase  oi  $i.-Jl.  imcrcot 
pajinenis  taileU  lor  »2,li;o,  leaving  lue  amouiit  appnt-«toie  lo  tuU- 
uends  >13,0ui,  a  gain  oi  ^i.Z6L 

'IHE  t^umoS  ELEC'iKlC  ILLUMINATING  COMPANY,  of 
New  lorK,  also  maKes  puuiic  tnis  weeK  souie  re^cui  eaiiuugs. 
for  the  lour  inontns  ending  April  uO,  l6»i,  comparisons  Ueing  niaue 
with  the  ttist  lour  iiioiuns  of  iai>6,  gross  eainings  Were  »-*<>d,ooft,  an 
increase  ol  »5b,939.  Alter  deauciing  operating  eA^jen^es,  wan,li 
were  reduced  >8.do9,  there  were  Icit  net  tanaiifcs  ot  ^.^.6,21^,  au  in- 
crease  of   $65,5-7. 

THE  THOMSON  ELECTRIC  WELDING  COMPANY  is,  ac- 
cording to  present  indications,  about  to  enter  a  new  era,  and  lue 
stock  nas  betrayed  some  lite  in  consequence  of  tne  proUabie  sac- 
cesstui  outcome  of  certain  experiments  with  the  rail  weiUing  uia- 
cliine. 

W  ESTEKN  UNION  TELEGRAPH  has  been  one  of  the  strongest 
stocks  in  tne  whoie  weeKs  market.  \  ery  lill.e  has  been  uoiug 
in  it  the  last  two  or  three  days,  but,  while  there  isn't  much  buy- 
ing, room  traders  hesitate  to  extend  their  already  large  ventures 
on  the  short  side  of  the  stock,  and  the  price  holds  very  steady. 

THE  TELEPHONE  COMPANIES  have  been  making  their  an- 
nual reports  |iabiic  this  week.  That  ot  the  Erie  'lelepnone  Com- 
pany shows  a  gross  income  for  the  year  ended  March  .jl  of  $1,00J,- 
733.  and  a  surplus  after  expenses  and  dividends  of  $37,022.  a  gain  of 
$1,315.  The  Erie  operates  through  its  sub-companies,  the  Cleve- 
land, the  Northwestern  and  the  Southwestern,  and  the  proportion 
it  received  of  the  dividend  distributed  by  them  was  $235,270.  It 
paid  out  on  its  own  stock  4  per  cent,  amounting  to  $192,000  and 
$24,136  for  expense  and  interest  account,  making  a  surplus 
of  $19,134.  which,  added  to  the  surpius  o  f  the  sub-com- 
panies, makes  a  total  of  $56,156,  a  decrease  of  $5,546.  The  whole 
surplus  now  is  $146,616.  The  annual  report 'of  the  New  England 
Telephone  and  Telegraph  Company  for  the  year  1>93  shows  a* 
gross  income  of  $2,042,740.  of  which  $1,657,313  came  from  the  eae- 
change  service.  The  net  income  was  $4S2,66S,  after  paying  all 
expenses,  an  increase  of  $46,225.  The  bonded  debt  on  May  7.  1S9I. 
was  $2,181,000.  The  total  assets  are  $13,650,199.  of  which  $363,520 
represent  accounts  receivable,  and  $156,148  is  in  cash.  The  float- 
ing debt  Is  put  down  at  J107,331,  and  the  reserve  at  $325,991.  Dur- 
ing the  year  3^/2  ptr  cent,  was  paid  In  dividends  on  the  capital 
stock.  To  provide  for  extensions  of  the  plant  $100,000  fifth  series 
and  $225,000  fourth  series  bonds  were  sold.  Expenditures  for  1S9I 
are  estimated  at  $400,000  for  new  construction,  and  $600,000  for 
maintenance.  The  Mexican  Telephone  Company  also  tells  of  a 
year  of  continued  prosperity.  Total  receipts  were  $16'<.616.  and  net 
receipts  frcjni  all  sources  $22,902,  this  being  in  United  Stales  money 
and  being  $2,604  more  than  the  previous  ye;ir.  The  balance  sheet 
shows  total  assets  of  $2,758,625;  the  profit  and  loss  account  amounts 
to  $270,012. 

ELECTRICAL     STOCKS. 
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N  ew  Incorporations. 

THE  FALES  ELECTRIC  LIGHT  COMPANY.  Wiriamsport. 
Ind..  capital  stock  $6,000,  has  been  Incorporated  by  L.  Swank  and 

others. 

THE  GREENE  COUNTY  ELECTRIC  COMPANY.  Roodhouse. 
IIV.  capital  stock  $.'?0.000,  has  been  formed  to  furnish  electric  light, 
telephone  service,  heat,  electric  transporiatlon.  etc.  E.  M.  Prln- 
die.  H.  Kelsey  and  J.  A.   Blanrock  are  Interested. 

THE  READING  GAS  AND  ELECTRIC  COMPANY.  Reading. 
Mpss..  capital  st'H?k  f.'Wi.ftrti'*.  has  been  form,  d  to  manufacture  and 
"ell  electricity  for  IH'hf.heat.  power,  ras.  etc.  E.  H.  Capen, 
L.  R.  WaUls.   A.   T...   Mariner  and   H.  C.   Buck  are  Interested. 

THE  STONEH\M  GAS  AND  ELECTRTC  COMPANY.  Ston«^ 
ham.  Mass  .  carl'al  "lock  S.Ml.ftOO.  has  been  formed  to  produce  and 
se'l  Fas  and  rlectrlclfv  for  Peht.  heat.  nowe'-.  etc.  The  pr'>moters 
are  E.  H.  Canon.  L.  R.  WaMN.  H.  C.  Ruck  and  Abb  >tt  L.  Mariner. 

THE  PEOPLE'S  ELECTRIC  STREET  RMLWAY  COMPANY. 
Holyoke.  Mass..  capital  stock  fiaO.OOO.  has  been  for^ied  to  opor- 
a«e  atid  e.^T^struct  a  street  rnllway.  C.  H.  Curran.  R.  R  T\o||nn. 
W.  F.  Whiting  and  J.  E.  Delaney.  Holyoke,  Mass..  are  the  or- 
ganizers 


aiAT  10.  1S04. 


rilli:      ELECTRICAL     WORLD. 


COl 


THE  BROWN  ELECTRIC  AND  MACHINERY  COMPANY.  Lit- 
tle Ruck.  Ark.,  has  been  incorporated  with  J.  T.  Brown,  president; 
W.  G.  Brown,  vice  president,  and  T.  J.  Bryan,  treasurer.  This 
company  is  a  reorganization  of  the  Arkansas  Electrical  Supply 
Company. 

THE  CHESLEY  ELECTRIC  COMPANY.  Hoboken,  N.J.,  c.ipital 
stock  $100,000,  has  been  formed  to  manufacture  electrical  machinery 
and  appliances  and  to  sell  same.  \\m.  S.  Chesley,  E.  E.  Warner, 
W.  B.  Gillmore  and  C.  J.  Donohue,  all  of  Jersey  City,  N.  J.,  are  the 
promoters. 

THE  MILWAUKEE  ELECTRIC  LAUNCH  COMPANY.  Mil- 
waukee. Wis.,  capital  stock  $10,000,  has  been  formed  to  do  a  gen- 
eral transportation  business  on  the  Milwaukee  River.  The  pro- 
moters are  W.  Goltz,  A.  Menseck,  Jr.,  O.  M.  Rau,  A.  F.  Stern  and 
D.   R.    Brigham. 

THE  CENTRAL  ELECTRIC  COMPANY  OF  PHILADELPHIA 
AND  DELAWARE  COUNTY,  Philadelphia,  Pa.,  capital  stock  §60,- 
000,  has  been  formed  to  construct,  maintain  and  operate  an  elec- 
tric street  railway.  Wm.  Bradley,  L.  G.  Dutton,  and  Wm.  Neville, 
of  Philadelphia,  are  interested. 

THE  BLOCK  HEAT  AND  LIGHT  COMPANY,  Camden,  N.  J., 
capital  stock  $100,000,  has  been  incorpoi-ated  to  build  and  maintain 
electric  and  other  plants  or  stations  to  supply  light,  power  and 
heat.  A.  H.  Gillingham,  J.  D.  Ely,  Philadelphia,  Pa.,  and  S.  K. 
Bobbins,   Moorestown,  N.  J.,  are  interested. 

THE  WIRELESS  ARMATURE  DYNAMO  AND  MOTOR  COM- 
PANY, Jersey  City,  N.  J.,  capital  stock  $100,000,  has  been  formed 
to  manufacture,  buy,  sell,  etc.,  electrical  machines,  contrivances 
and  devices  of  every  nature.  Benj.  Blum,  C.  S.  Cowan,  New  York, 
and  Jos.  de  Levy,  Lakewood,  N.  J.,  are  the  organizers. 

THE  ESMOND  ELECTRIC  TRACTION  COMPANY,  New  York, 
maximum  capital  stock  $1,000,000,  has  been  formed  to  employ  elec- 
tricity in  every  manner,  and  to  use  and  sell  machinery  that  may 
be  useful  in  the  same.  M.  Strong,  I.  C.  Chase,  Montclair.  N.  J., 
and  T.  C.  Esmond,  Brooklyn,  N.  Y.,  are  interested. 

THE  BUTTONWOOD  STREET  AND  FAIRMOUNT  PARK 
STREET  RAILWAY  COMPANY,  Norristown.  Pa.,  capital  stock 
$cO,0CO,  has  been  formed  to  construct  and  operate  an  electric 
street  railway.  H.  L.  Everett,  Philadelphia;  W.  H.  Richardson, 
Norristowm,  and  Robert  Everett,  Jr.,  Malvern,  Pa.,  are  interested. 

THE  AKRON  AND  CUYAHOGA  FALLS  RAPID  TRANSIT 
COMPANY,  Akron,  Ohio,  capital  stock  $300,000,  has  been  incor- 
porated to  construct  and  operate  an  electric  railway  from  Ravenna 
to  Barberton,  and  to  furnish  light,  heat,  power,  etc.  R.  J.  Ran- 
dolph, T.  F.  Walsh,  W.  E.  Hall,  E.  F.  Voris  and  E.  L.  Babcock 
are   the   promoters. 

THE  AUTOMATIC  ELECTRIC  COUPLER  AND  TRAIN  SIG- 
NAL COMPANY,  Portland,  Ore.,  capital  stock  $100,000,  has  been 
formed  to  deal  in  patent  rights  covering  electrical  and  other  train 
signaling  devices,  and  other  electrical  and  mechanical-  inventions 
and  appliances.  W.  E.  Wamsley,  G.  \V.  Simons  and  B.  L.  Eddy, 
all  of  Portland,  Ore.,  are    interested. 

THE  MOUNT  PLEASANT  STREET  RAILWAY  COMPANY.  Mt. 
Pleasant,  Iowa,  has  been  incorporated  with  Dr.  George  E.  Smith  as 
president,  J.  M.  Ross  vice  president,  and  J.  C.  McCord  secretary 
and  treasurer.  The  company  has  not  decided  as  to  the  motive 
power,  and  electricity  may  be  adopted.  Work  will  be  commenced 
as  soon  as  the  franchise  is  granted. 


New  York  Notes. 


6,000  rosettes.  15.000  yards  lamp  cord.  C.OOO  bushings.  40.000  feet  of 
weatherproof  wire.  8,000  porcelain  shades,  5,0o0  2V4-inch  snaae 
holders,  2.300  feet  wood  moulding,  10.000  feet  interior  conduit  tub- 
ing, besides  many  thousands  of  porcelain  insulators,  porcelain 
tubes,  etc. 

MR  G  S.  WOOLMAN.  for  many  years  eng.oped  In  the  sale  of 
scientific  instruments  at  116  Fulton  street.  New  York,  has  sold  his 
entire  business  to  Queen  &  Co.,  of  Philadelphia,  with  whom  he  whs 
connected  in  earlier  years.  -Queen  &  Co.  have  found  it  neces- 
sary, on  account  of  the  increasing  volume  of  their  business  in 
New  York,  to  establish  a  branch  there,  and  they  have  secured 
Mr.  Woolman's  services  as  their  New  York  manager.  From  the 
Philadelphia  staff  of  the  electrical  department  Mr.  O.  T.  Louis, 
formerly  in  charge  of  resistance  standardizing  in  Queen  &  Co.'s 
laboratory,  at  Ardmore,  has  been  detached  and  stationed  at  the 
New  York  office.  The  establishment  of  this  branch  will  un- 
doubtedly prove  to  be  a  great  convenience  both  to  Queen  &  Co.  and 
their  customers. 


Oppicf  nv  TflF  Fl  E^TFCAI.  WoRI  p,  ) 

2-3  I'rci.ndwnv,  ^  nv  Vol  K,  M:iv  i?,  iSqi.l 
THE  SCOTT  ELECTRICAL  COMP.\NY  has  removed  its  offices 
from  89  to  126  Liberty  street.  New  York. 

MESSRS.  J.  W.  PARKER  &  CO..  of  30  Cortlnndt  street.  New 
York,  have  recently  closed  several  large  contracts  for  the  installa- 
tion of  steam  plants  for  electric  lighting  purposes. 

MR.  JOHN  McCORMICK  has  severed  his  relations  as  agent 
for  the  Heine  Safety  Boiler  Company,  and  associated  himsdf  with 
the  Sterling  company,  with  offices  at  126  Liberty  street. 

SEALED  PROPOSALS  will  be  received  at  the  mayor's  ofHce, 
Brooklyn,  to  noon.  May  17.  for  gas  and  electric  fixtures  and  elec- 
tric wiring  for  the  armory  of  the  Fourteenth  Regiment,  as  per 
plans  in  the  office  of  the  architect,  W.  A.  Mundell,  Room  28,  Phoe- 
nex   Building,   Brooklyn. 

THE  E.  S.  GREELEY  &  CO..  5  and  7  Dey  street.  New  York,  in 
the  coure  of  .nltering  their  warerooms  and  removing  their  New 
York  factory  from  Fulton  street-  to  above  their  warerooms, 
are  offpiing  great  inducements  in  job  lots  of  supplies,  etc.  "Know- 
ing ones"  are  taking  advantage  of  these  bargains. 

CHARLES  E.  CHAPIN  about  two  years  ago  opened  an  office 
at  136  Liberty  street.  New  York.  He  besran  busine'^s  renresenting 
the  manufacturers  of  Packard  lamp's.  Perkins  sockets,  switches  and 
cnt-onts,  as  well  as  e1ectri<-al  supplies  in  general.  An  imnortant 
addition  to  the  line  has  the  porcelains  manufactured  hv  the 
Tt.  Thomas  ^-  Sons  Company,  and  cnibori  brushes  made  by  the 
Partr'do'e  Carbon  Companv.  IVlr.  Chnpin  reports  r'^'^^nt  sales 
viz.:  035  T.-II.  wattmeters.  10,000  Incandescent  lamps,  C.OOO  sockets 


New  England  Notes. 
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NEW  BRITAIN,  CONN.— B.  E.  Baker  is  reported  interested  in 
the  organization  of  a  $100,000  stock  company  for  the  manufacture 
of  electrical  appliances. 

MR.  FRANK  WATERHOUSE,  of  the  Perkins  Switch  Com- 
pany, has  received  a  contract  at  a  good  figure,  though  after  severe 
competition,  for  200  Waterhouse  arc  lamps,  to  be  installed  in  the 
Boston  and-  Maine  Railway  depot. 

THE  BOSTON  PARK  COMMISSIONERS  have  accepted  a  prop- 
osition for  taking  charge  of  tne  entire  boating  service  of  all  the 
Boston  parks  which  have  water  privileges,  furnishing  as  many 
boats  as  may  be  required,  in  charge  of  careful  and  experienced 
men  in  uniform.  It  is  proposed  that  some  250  boats  compose  the 
fleet  for  the  present  year.  Various  kinds  of  craft  will  be  employed, 
from  electric  launches  to  row  boats  and  canoes.  This  proposition 
was  made  by  H.  P.  Partelow,  the  well  known  boat  builder,  and 
Gen.  C.  H.  Barney,  who  had  charge  of  the  system  of  electric  pas- 
senger launches  at  the  World's  Fair.  It  is  understooi  that  these 
gentlemen  have  the  support  of  men  prominent  in  Boston  yachting 
and   financial   circles. 


Canadian   Notes. 


Pttawa,  Ont  ,  ^'av  t»,  t8qi. 

OTTA"V\''A.— The  Canadian  Pacific  Railway  Telegraph  Company 
has  started  the  construction  of  a  line  from  Kingston  to  Ottawa, 
via  the  Rideau  Canal  route. 

FENLON  FALLS,  ONT.— The  Fenlon  Falls  Electric  Light  Com- 
pany has  secured  a  charter  with  power  to  produce  and  sell  elec- 
tricity for  heating  and  lighting  purposes. 

TORONTO.— The  city  authorities  have  decided  to  make  a  con- 
tract with  the  Toronto  Street  Railway  Company  to  water  the 
track  allowance  in  the  city,  40  miles,  four  times  a  day  during  the 
summer  months  for  65  cents  a  mile,  or  $26  a  day.  The  companv 
will  do  the  work  with  an  electric  w-atering  cart.  The  city  will 
save  $7,000  annually  by  this  plan  in  the  cost  of  watering  the  streets. 

MONTREAIi.— The  destruction  of  the  Royal  Electric  Works  in 
this  city  is  being  investigated.  The  insurance  carried  was  as 
follows:  Royal  Insurance,  $10,000;  North  British  and  Mercantile. 
$15,000;  Liverpool  ^nd  London  and  Globe.  $15,000;  Commercial 
Union,  $15,000:  Insurance  Companv  of  North  America.  $15,000; 
Western,  $15,000;  United  Fire.  $12,500;  Quebec,  $10,000;  Phoenix,  of 
Hartford.  $10,000;  Atlas.  $10,000;  Union,  $10,000;  Hartford.  $7,000; 
British  America.  $5,000:  Queen.  $5,000;  Eastern.  $5,000;  Norwich 
TTninn,  $5,000;  Albion.  $5,000;  Manchester.  $2,500;  Atlas  Mutual, 
$27,500;  Massachusett«5  Lloyds,  $20,000;  Mutual  Lloyds,  $20,000,  and 
Lloyds,    England,    $40,000. 


English  Notes. 

fFroTn    Our   O^m    English    Correspondent. » 

THE  NATIONAL  TELEPHONE  COMPANY.- "This  comnany 
row  formallv  annonpces  to  i(s  snbsoribers  that  it  has  decid'^'d  to 
introduce  the  complete  metallic  circuit  system.  At  the  "anT^  t'm« 
that  this  welcome  annourcerrient  is  made,  piibsc»"ib'~r<5  are  i"fnrrn=>d 
that  tbeir  e^'chanee  numb'^r''  will  all  be  altered,  which  alteration 
is  likely  to  srive  ri<5e  to  considerable  comnlaint. 

THE  ET.ECTRTC  CONSTRUCTION  CORt>OR  \TTON.— Mr. 
Thoma'?  Parker,  the  founder  of  th^  Elec*r>c  Constru<-'tion  Corn-^ra- 
tlon.  has  just  se^'<^-^p'^  hi«  connection  with  tbat  coni^Arn.  a»''d  tak^n 
with  him  some  of  the  lending  member's  of  the  sta<=f.  p^d  w'M.  It  Is 
said,  form  a  companv  on  his  own  P''"oii"t.  Th"  pio^tr'-c  Cnn- 
st'-uction  Corno»-atinn  i«!  nmone  the  three  largest  electrical  manu- 
factu»"ing  e'-inoerns  in   thl''  country. 

THE  PTTRMARTNK  PUPLFX  TFLFORAPH  P  >  TF^NT  — '''he 
a<->tir>n  whir-h  ■wa«  roppntlv  broue"V>t  bv  Messrs.  Mn'rhf^ad  a«>-ai"«!t 
the  Ci^mmerp'al  Cpb'e  Comnan^'  for  pavrno»^t  of  fKr-r(i^r<i  of  r/>-.-o'. 
ties  due  to  them  for  the  use  of  their  American  patent  No.  234,490 
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of  1880,   which  claim   was  y.   who  alk-gta 

that  the  American  pal.-ni         expiry  of  the 

EngllHh  patent  of  1876,  which  they  alleged  to  be  similar  to  the 
American  one,  has  been  decided  In  favor  of  Messrs.  Mulrhead. 

CITY  LIGHTING.— Th*'  d<afh  Is  announced  of '^'"Ifn^l  Haywood, 
engineer  to  the  city  comi:  r»  of  sewers.  "xl 

had  occupied  that  post  for  i     ,      .  ^,  and  had  8Up<  <ir- 

rylng  out  of  most  Important  improvements.  Colonel  Haywo<xl 
took  a  very  early  Interest  In  the  Introduction  of  the  electric  light 
for  the  purpose  of  litfhtlng  the  city  streets,  and  his  reports  on  the 
HuM<<t   have   b  He   had,    however, 

a  MtroDK  averhi  s     them.selves  under- 

taking to  generate  and  supply  the  electric  current. 

NKW  ATLANTIC  CABLKS.— The  cable  ship  "Faraday,"  belong- 
ing to  Messrs.  Siemens  Uros.  &  Co.,  haa  Just  left  the  Thames  with 
the    llrst    portion    of   the   Commercial    ('ahU-  <  a'   cable 

aboard.      The    new     cable     for     the    Anglo-A:  Com- 

pany, which  Is  to  be  laid  from  Valencia  to  Heart's  Content,  will 
also  be  submerged  during  the  summer.  It  is  interesting  to  note 
that  8  of  the  18  Atlantic  cables  (Including  the  3  earliest,  not  now 
working)  have  been  made  and  laid  by  the  Telegraph  Construction 
ami  Malnit-nance  Company,  and  the  remaining  7  by  Messrs. 
Siemens   &    Co.,    both    Hnglish    llrms. 

AN  IMF'ORTANT  LKGAL  DECISION  AKFKCTlNG  ELEC- 
TliW  LIGHTING  COMPANIES.— An  Important  decision  af- 
r.<  ting  i'l-cirlcity  supply  companies  has  Just  been  given  by  Mr. 
.JusiU<-  Ki  kfwich.  It  is  to  the  elTect  that  electricity  supply  com- 
panifs,  notwithstanding  their  statutory  powers,  are  not  exemp! 
from  actions  at  common  law  for  nuisance  caused  by  noise  and 
vibration  necessarily  arising  from  the  exercise  of  their  statutory 
powers.  This  decision  was  given  In  an  action  brought  against  the 
City  of  Lfjndon  Electric  Lighting  Company,  which  resulted  in  an 
award  of  damages  to  the  plaintiff,  though  the  Injunction  applied 
for  was  not  granted. 

ACTIONS  FOK  NCISANCES  AGAINST  ELECTRIC  LIGHT- 
I.VG  COMPANIES.  An  action,  bn.ught  by  a  combination  of  lodg- 
iiiKhouse  keepj-rs  against  the  Metropolitan  Electric  Lighting  Com- 
pany for  the  purpose  of  r>btalniiig  damages,  and  an  injunction, 
owing  to  the  nuisanre  said  to  be  caused  by  the  working  t)f  their 
central  station  at  the  back  of  Manchester  Square,  has  resulted  In 
a  Judgment  adverse  to  the  company.  The  Issue  of  the  Injunction 
has  b'M  n  suspended  for  three  months  to  give  the  company  time 
enough    to    conipleti-    their    an  ■  nts    for    mitigating    (he    nui- 

sance,  and   the  amount  of  the  •  .;  Is  to   be  settled   liy   arl>ilra- 

tion.  This  is  the  second  aeiion  within  two  we<ks  whic-h  has 
gone  against  electric   lighting  companies  on  this  point. 

THE  COST  OF  ELECTRICAL  ENRRGY.-On  Thursday  last  a 
paper  was  read  by  Mr.  Crompton  on  thi-  all  Important  subject  of 
the  "Cost  of  Electrical  Energy."  Mr.  Cronipton's  paper  Is  with- 
out doubt  the  most  valuable  paper  of  the  kind  that  has  been  read 
before  the  Institution  of  Electrical  Engineers  since  It  came  Into 
existence.  Mr.  (*rompton  commenced  his  paper  by  stating  that 
he  was  confident  that  before  nnmy  years  had  el.ipsed  the  total 
<'osl  (including  proiK  to  the  (•on)i>any)  of  generating  and  supiilying 
1  kw.  hour  to  the  consumer  would  come  down  to  3d.,  at  which 
,.ii,..  electric  light  would  be  (all  things  taken  Into  consideration) 
IM-r  than  gas.  The  larger  part  f>f  Mr.  Crompton's  paper  was 
i|i\ii|ed  to  the  un(|uali(le(I  praise,  supported  by  cogent  itrgunients, 
of  Mabcoek  &  Wilcox  boilers  and  high-speed  direct -coupled  en- 
iln.  H  The  author  also  nhowed  by  llgupes  ol.tiilnfd  fnun  the  com- 
piiiiieH  thi'iuselves  thi>  great  superiority  of  the  continuous  system 
over  the  alternating  current  system,  so  far  as  ecr)nomy  was  con- 
cerned. Jlent-rally  speaking,  the  etnclency  of  distribution  of  the 
alternate  current  system  In  England  Is  about  fif.  per  ci-nt.,  whilst 
that  of  the  contlnuoiiH  current  system  Is  more  nearly  SO  per  ••ent. 
My  eni<h-ncy  Is  nieMiil  the  ratio  of  the  units  tnetiTed  to  the  units 
generated.  Concluiling  his  paper.  Mr.  Crrmipton  stated  that  the 
stanilard  which  he  had  laid  down  was  no  Impossible  one,  but 
whether  attained  or  not.  It  should  s«  rve  the  useful  purpose  of 
holfling  before  English  electrical  engineers  the  goal  which  they 
should  all  j<trlve  to  reach,  and  which  they  could  reach  without 
the  nece.^sity  of  brinKluK  out  any  one  revolution  In  present  |>rac- 
llce.  or.  In  fact,  iloing  anvthlntr  but  perf.c:  ih.li  oi.^.m  .i,,,!,. 
nnres. 

Ml-MCIPAL  ELErnUC  LIGHTING  The  accounts  of  tho 
St.  Pancra.^  Miinicipnl  l-.lerirlc  LiKbilnt-  .-.incern  for  the  v.  ..- 
isn.i   „re    fairly    sntl«factory.       nr|en>  ng   the   gross    t 

has   Increased    3(5   per  cent.,   whilst    exj.  ,  -.  s   have   <.nlv  i  , 

per  cent.      There  Is.  however,  some  aniblKultv  nboui   lb 
sitice  R  large   proj.  f   tho   \, 

growth    of   the    pni  iluK.    11  ,,,. 

''^^-     n     ''  '<'■>"         Perhaps      the      most      sntlsfnetorv 

rcatur<<  Is  II  in  3(;-per  cent.  Increase    In  the  revonue  has 

only  ralscl  the  coal  IMIl  by  £42.  whilst  the  wngrs  account   has  ac- 
tually W>}\  reduced   by  over  (300.      The  net   -  -     ■        -     t 
eras  undertaking  for  the   year   1S93   Is  that 

has  been   madi-.  and   this  has  bi-en  devoted   to  the   i  \   of  hII 

the  <-urrent    it»tere.«t    on   lonns*.   the   wiping  off  of  .^i ;  f   inter- 

est. an<l   the  rei>aynient   of  a  sntall   p<irt|on  of  the  electric  lighting 
debt.      It   has  always  been  argued  In  Mil"  ■ rv  (hat  until  Eng- 
lish conditions  of  working  and  living  \\  oallv  altered,   the 
demand    for    motive    power    must    ever    ■ 
trifle."      Some  curves  published  bv  iho  s 

Ing  committee   show   this   to   '  ncarlv   two  vear^ 

the  St.   Pancraji  Vestry  has  .  ,,„   ^^  «ppr«K^iable 


ren. 
Die 


day  load  by  supplying  current  during  the  day  time  at  3d.  per 
B<jard  of  Trade  unit;  the  idea  being  thai  it  would  not  only  en- 
courage the  use  of  the  electric  light  in  basements,  but  also  foster 
the  use  of  electric  motors.  Huw  little  this  has  been  the  case  Is 
evident  when  I  say  that  whilst  55,000  kw.  hours  were  supplied 
after  dark  during  December  at  6d.  per  unit,  only  some  3,500  kw. 
were  supplied  during  the  day  at  3d. 

ELECTRIC  Sl'PPLY  BUSINESS  IN  LONDON.— The  meeting 
of  the  Metropolitan  Electrical  Supply  Company  took  place  on  Mon- 
day, and  in  the  course  of  the  lengthy  statement  of  the  chair- 
man, some  Interesting  facts  were  illustrated.  At  every  gather- 
ing of  shareholders  ihls  year  the  same  complaint  of  the  persistent 
absence  of  foggy  and  dull  weather  during  the  past  winter  has 
been  made,  but  it  was  reserved  for  the  chairman  of  the  Metro- 
politan Electric  Supply  Company  to  estimate  exactly  the  money 
value  to  shareholders  of  good  London  fogs,  and  the  dull  days 
which  usually  adorn  an  English  winter.  Had  the  past  winter 
been  of  the  ordinary  character,  the  Metropolitan  Electric  Supply 
Company  would  have  been  able  to  pay  an  extra  1^^  per  cent, 
dividend.  To  illustrate  the  evils  of  there  being  no  electrical 
storage  system  comparable  with  the  gasometer,  the  chairman 
pointed  out  that  If  all  the  company's  existing  machinery  were  to 
go  to  work  for  a  couple  of  months,  the  power  generated  by  it 
would.  If  stored,  suffice  for  the  entire  year.  Bemoaning  the  small- 
ness  of  the  dividend  (2*4  per  cent.),  the  chairman  pointed  out 
that  tiie  company  had  been  formed  upon  a  basis  of  an  income  of 
£1  i>er  8  c.  p.  lamp  connected,  whilst  the  economical  tendencies 
of  the  British  householder  had  reduced  this  hypothetical  income 
to  the  modest  sum  of  8s.  9d.  Perhaps  the  most  important  an- 
nouncement was  that  the  directors  were  of  opinion  that  the  time 
had  now  come  for  the  alterati<m  of  the  company's  system  from 
that  of  house  transformers  to  transformer  sub-stations.  The 
largest  of  our  metropolitan  companies,  both  in  revenue  (£69,000), 
area  (4'/2  square  miles),  lamp  connections  (166.000)  and  main  mile- 
age (70),  the  progress  of  the  Metropolitan  Electric  Supply  Com- 
l)any  Is  naturally  watched  with  considerable  interest  both  by 
capitalists  and  investors  and  electrical  engineers,  and  its  small 
dividends  are  to  them  all  somewhat  of  a  disappointment,  and  this 
disapp(tlntment  was  voiced  at  the  recent  meeting  by  more  than 
one  shareholder  who,  however,  being  non-technical,  were  only 
able  to  r/iake  vague  comparisons  with  continuous  current  com- 
p.inies;  comparisons  which  were  rightly  deprecated  by  the  chair- 
man. Such  c<implalnts  are  of  no  value  In  face  of  the  fact  that 
the  Metropolitan  company,  for  good  or  for  evil,  has  committed  it- 
self to  alternate  currents,  and  In  order  to  secure  a  lamp  connec- 
tion slightly  larger  than  the  biggest  company's  current  concern, 
has  been  r>bllged  to  spend  over  hO  per  cent,  more  money  than  Its 
bigpest    continuous  current   rival. 


Itnuo  of  the  lUcdK 


Telepcraph  and  Telephone. 


OCA  LA.  FLA.— H.  H.  Blrdsey  Is  forming  a  company  to  construct 
a  telephone  system. 

MILWAT'KEE,  WIS.— The  National  Telephone  Consiniruon 
Comiuiny  has  been  Incorporated. 

RALEKHI.  N.  C. — A  company  Is  being  organized  to  erect  a 
telephone  line  from  Raleigh  to  Durham  and  Henderson. 

EASTON,  PA.— The  Pennsylvania  Telephone  Company  states 
that   the  entire  plant   will   be  reconstnictt»d  and  Improved. 

crMBERLAND,  TENN.-The  Citizens'  Telephone  Company  is 
to  establish  a  telephone  line  to  connect  with  the  Ave  surrounding 
mining  ("Wns. 

HAGERSTnw.N.  MD.— C.  B.  Nestor  Is  organizing  a  company 
to  establish  telephone  systems  In  Hagerstown,  and  In  Winchester. 
Vn.;  also  In  other  places. 

LOUISVILLE,  KY.— The  Cumberland  Bell  Telephone  Company. 
It  Is  stated,  will  extend  Its  telephone  line  from  L<iul9ville  to  Nash- 
ville. Tenn..  and  thence  by  way  of  Jackson  to  Memphis. 

BROOKLYN,  N.  Y.— The  Board  of  Aldermen  of  Brooklyn  have 
granted  a  franchise  to  the  New  York  and  Eastern  Telep'  n- 

pany,    subject    to    cn.lltl.'ns    apj<roVe.l    b\      the     rii\      v  m- 

mlssloner. 

NEWBURGH.   N.    i.     The   West    .^i  ^    t  .i.-. 

|-»e«»n  Ine.ivjior.ited  tr>  constrtict  a  line  i  -  i  .<.i\i- 

^  <nd  NN  •  ami  the  towns  of  Marilioro,  Lloyd,  Esopus, 

'^  <    and     .-  lies    and     Walkill     Valley;    also    connecting 

'■  le.    New    Paltz.   Marbletown.    Gardner.    Shnwangunk  and 

r.i.o  .M.l;  also  from  the  town  of  Lloyd,  across  the  Hudson  River  to 
and  through  Poughkeepsle.  The  capital  is  $3.">.f>c»0  and  the 
"tors  are  Wm.   S.    Rnmsley.  J.   H.  Crook,   Wm.    V.  Snow  and 

18. 


Electric  Li^ht  and  Power. 


SPARTA.  TENN— An  eleCtrlc  light   plant  is  to  be  built, 

BRUNSWICK.  ME.— An  electric  light  plant  Is  to  be  erected 

CRISFIELD.   MD— An  electric  light  plant  will   soon   be  estab- 
lished. 
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GAITHERSBURG,  MD.— An  electric  light  plant  for  the  city  is 
to  be  erecterl. 

•CHESTERTOWN,  MD.— The  Chestertown  Electric  Company  has 
been  organized. 

DODGEVILLE,   WIS.— Residents   are   discussing   the   matter  of 
waterworks  and  electric  lights. 

CLARKSVILLE,   TENN.— The   Clarksville  Electric  Light   Com- 
pany is  arranging  for  liquidation. 

NANAIMO,   B.  C— The  power  house  of  the  Electric  Light  and 
Power  Company  has  been  destroyed  by  fire. 

DURAND,  ILL.— There  is  talk  of  electric  lights.  W.  E.  Fyler 
has  an  engine  which  will  be  ample  to  supply  power. 

BRANCHVILLE,  N.  J.— C.  H.  Crisman  has  agreed  to  furnish 
light  for  the  village,  to  be  30  lamps  of  32-c.  p.  each. 

McKEESPORT,  PA.— The  water  and  light  committee  has  de- 
cided to  call  for  bids  for  the  electric  lighting  of  the  city. 

MILWAUKEE,  WIS.— The  Gibbs  Electric  Company  has  filed  an 
amendment,  increasing  the  scope  of  its  business  to  $30,000. 

OWINGS  MILLS,  MD.— An  electric  power  plant  is  to  be  built 
by  the  Pikesville,  Reistertown  and  Emory  Grove  Electric  Railway. 

MONTROSE,  PA.— The  special  committee  on  electric  lighting 
has  reported  in  favor  of  an  electric  light  plant,  to  be  owned  by  the 
borough. 

MARTIN'S  PERRY,  OHIO.— The  Council  is  discussing  the  mat- 
ter of  an  electric  lighting  plant,  but  no  definite  steps  have  yet 
been  taken. 

EVERETT,  MASS.— An  order  has  been  adopted  for  the  ap- 
pointment of  a  special  committee  in  the  matter  of  a  municipal 
electric  light  plant. 

FORSYTHE,  GA. — An  electric  light  system  is  under  consider- 
ation, which  will  cost  about  $7,000.  City  Clerk  R.  G.  Anderson 
will   give   information. 

NANTICOKE,  PA.— A  New  York  firm  has  offered  to  erect  an 
electric  light  plant  for  Nanticoke  for  a  sum  of  $50,000,  to  be  paid 
for  at  $5,000  per  annum. 

YORK,  PA. — The  Westinghouse  Electric  Light,  Heat  and  Power 
Company  is  reported  in  the  hands  of  the  sheriff.  The  liabilities 
are  $25,000,  the  assets  $50,000. 

SPRINGVILLE,  ERIE  COUNTY,  N.  Y.— The  taxpayers,  at  a 
special  election  have  voted  in  favor  of  a  bond  issue  of  $12,000  for  a 
municipal  electric  light  plant. 

HARRODSBURG,  KY.— Harrodsburg  is  to  have  another  elec- 
tric light  plant,  to  be  put  in  by  Riker  &  Lafen,  to  include  both 
incandescent   and   arc  lighting. 

FREDONIA,  N.  Y.— The  Fredonia  Light  and  Power  Company, 
recently  incorporated,  will  soon  begin  the  construction  of  an  in- 
candescent lighting  plant  in   the  village. 

LEIPSIC,  OHIO. — O.  W^  Irish  has  presented  a  proposition  to  the 
Council,  asking  for  the  light  to  light  the  town  by  electricity.  The 
petition  was  laid  on  the  table  for  one  week. 

HOLLIDAYSBURG,  PA.— The  Hollidaysburg  Light  and  Power 
Company  has  submitted  a  proposal  to  light  the  streets,  and  the 
matter  has  been  referred  to  the  light  committee. 

WILLIAMSPORT,  PA.— The  Beacon  Lighting  Company,  of 
Chicago,  111.,  put  in  the  lowest  bid  for  lighting  the  streets,  and 
the  bids  were  referred  to  the  committee  on  light. 

OVID,  MICH. — Sealed  proposals  will  be  received  to  noon.  May 
15,  for  furnishing  an  electric  light  and  power  plant  for  Ovid,  as 
per  specifications  from  the  village  recorder,  A.  S.  Rose. 

KANSAS  CITY,  KAN.— Thos.  Wolf  proposes  that  the  city  shall 
issue  $200,000  in  5-per  cent.  20-year  bonds,  and  turn  the  proceeds 
over  to  him,  that  he  may  establish  an  electric  light  plant. 

WEST  POINT,  MISS.— Messrs.  Whipple  &  Bell,  of  La  Crosse, 
Wis.,  who  have  opened  foundry  and  machine  shops  in  West  Point, 
intend  installing  and  operating  an  electric  lighting  plant. 

WATER  VALLEY.  MISS.— A  contract  has  been-  made  with 
Memphis  parties  for  an  electric  light  plant.  The  plant  is  to  cost 
$10,000  and  is  to  be  installed  by  the  Western  Electric  Company. 

ATHENS,  GA.— The  city  has  awarded  the  Athens  Gas  Light 
and  Electric  Company  the  city  lighting  contract  for  another  year. 
This  settles  the  question  of  a  municipal  lighting  plant  for  the 
present. 

HOUSTON,    TEX.— The   Consumers'    Electric   Light   and   Power 
Company   is   trying  to  secure  a  franchise  for  the  erection  of  an 
electric  light  plant.      Among  the  interested  parties  are  J.  W.  Jones, 
J.  J.  Ryan,  E.  J.  Peitzoker  and  others. 

THE  CITY  OP  HA  WARDEN,  IOWA,  is  to  put  in  a  1,000-light 
incandescent  municipal  plant,  and  has  adopted  plans  and  specifi- 
cations prepared  by  Wm.  H.  Bryan,  consulting  engineer,  St.  Louis. 
The  city  will   receive  bids   up  to  May  25. 

BLOOMFIELD,  NEB.— Pierce  Wright  &  Co.,  owners  of  the 
Bloomfield  Mills,  are  making  arrangements  to  put  in  an  electric 
lighting  plant  for  the  use  of  the  city,  providing  citizens  will  take 
200  lights.      The  scheme  is  being  well  received. 

MILWAUKEE,  WIS.— President  Rauschenberger,  of  the  Com- 
mon Council,  has  introduced  a  resolution  authorizing  the  appoint- 


ment of  a  special  committee  to  act  with  the  board  of  public  works 
in  the  matter  of  a  municipal  electric  light  plant. 

BALTIMORE,  MD.— Sealed  proposals  will  be  received  at  the 
office  of  the  fire  commissioners  to  May  18  for  one  direct  current 
incandescent  dynamo  and  searchlight,  to  be  erected  on  the  fire 
boat  "Cataract."      J.  Alex.  Preston  is  president  of  the  board. 

PHILADELPHIA,  PA.— Sealed  proposals  will  be  received  to  May 
15,  at  noon,  by  the  bureau  of  water,  department  of  public  works, 
1321  Filbert  street,  for  a  quantity  of  supplies,  including  an  electric 
traveling  crane.      Details  may  be  had  of  Director  Jas.  H.  Windrim. 

Cl'ICAGO,  ILL.— Mayor  Hopkins  and  Superintendent  of  Streets 
McCarthy  have  decided  to  reduce  the  number  of  wires  in  the  Hyde 
Park  streets,  and  the  companies  interested  have  been  advised 
that  they  must  either  reduce  the  number  of  poles  or  put  the  wires 
underground. 

WYOAIING,  PA.— Councilmen  Mullen,  Stocker  and  Marsh  have 
been  appointed  a  committee  to  select  an  electrician,  who  will 
submit  estimates  for  an  electric  light  plant  for  lighting  the  streets 
of  Wyoming,  consisting  of  50  arc  lights,  500  incandescent  lights 
and  one  150-h.  p.  engine. 

ALLEGHENY  CITY,PA.— Sealed  proposalswill  be  received  at  the 
office  of  the  city  comptroller  to  3  P.  M.,  May  22,  for  the  erection  of 
an  addition  to  the  electric  lighting  station  on  Braddock  street, 
as  per  plans  at  the  office  of  U.  J.  L.  Peoples,  Room  611,  Times 
Building,  Fourth  avenue.      Robert  McAfee  is  director. 

A  CORRECTION.— In  The  Electrical  World  of  May  5  it  was 
stated  under  this  head  that  Frank  J.  Rat  had  been  employed  to 
prepare  specifications  and  plans  for  an  electric  light  plant  for  the 
city  of  Hamilton,  Ohio.  We  are  informed  by  Mr.  C.  L.  Cornell 
that  this  is  a  mistake,  as  Mr.  Cornell  is  employed  by  the  city  as 
electrical  engineer. 

CHARLOTTE,  N.  Y.— The  contract  for  lighting  the  village  with 
electricity  has  been  awaided  to  Michael  Doyle.  The  electric  com- 
pany in  which  he  is  interested  will  be  known  as  the  Charlotte 
Electric  Light  and  Power  Company.  It  will  begin  business  with 
a  capital  of  from  $18,000  to  $20,000.  It  will  also  extend  its  lighting 
area  to  Summerville  and  Windsor  Beach. 


The  Electric  Railway. 

ROCKFORD,  ILL. — An  electric  railway  line  will  probably  be 
established  between  Rockford  and  Dixon.  • 

WASHINGTON,  D.  C— The  Washington  and  Arlington  Elec- 
tric road  will  be  in  operation  in  a  short  time. 

EMMETSBURG,  MD.— The  Gett j  sburg  Electric  Railroad  Com- 
pany will  extend  its  line  through  to  Emmetsburg. 

ATLANTA,  GA.— The  Consolidated  road  and  the  Traction  com- 
pany have  a  rate  war  in  progress  for  Atlanta-Decatur  traffic. 

HARTFORD,  CONN.— Engineers  of  the  Hartford  Street  Railway 
Company  have  begun  surveying  for  its  proposed  line  to  Windsor. 

JACKSONVILLE,  FLA.— The  Jacksonville  Street  Railway  Com- 
pany is  to  change  its  line  to  an  electric  road  and  build  extensions. 

BALTIMORE,  MD.— Contracts  will  soon  be  let  for  the  Pikesville, 
Riestertown  and  Emory  Grove  Electric  road,  which  is  to  be  10^ 
miles  long. 

LYONS,  N.  Y.— The  Lyons  Railway,  Land  and  Improvement 
Company  is  securing  rignt  of  way  for  the  construction  of  an  elec- 
tric railway. 

YOUNGSTOWN,  OHIO.— A  bill  has  passed  one  brai  ch  of  the 
Legislature  authorizing  the  county  to  issue  $12,000  in  bonds  to  build 
an  electric  road. 

OSHKOSH,  WIS.— The  Oshkosh  City  Council  has  granted  a 
franchise  to  J.  R.  Tollotson,  of  Toledo,  Ohio,  lo  build  and  operate 
an  electric  railway. 

LOCK  HAVEN,  PA.— The  Lock  Haven  Electric  Railway  Com- 
pany has  accepted  the  ordinance  offered  to  it  last  November,  and 
will  at  once  begin  work. 

PIKESVILLE,  MD.— Dr.  H.  J.  Hebb  is  interested  in  a  move- 
ment looking  to  the  construction  of  an  elevated  electric  railroad 
between  Pikesville  and  Randallstown. 

PHILADELPHIA,  PA.— The  Central  Electric  Elevated  Street 
Railway  Comnany  is  reported  as  incorporated  by  W.  J.  Hamilton 
and  others  with  a  capital  stock  of  $200,000. 

KANSAS  CITY,  KAN.— The  Quindaro  Park  Electric  Railway 
Company  is  the  name  of  a  proposed  electric  road.  Isaac  P.  Moore, 
W.  H.  Huffaker  and  C.  C.  Dail  are  directors. 

BRADFORD,  PA.— The  ordinance  granting  a  franchise  to  the 
Bradford  and  Kendall  Street  Railway  Company  has  been  taken 
from  the  table  and  referred  to  a  joint  committee. 

YOUNGSTOWN,  OHIO.-The  Youngstown  Falls  and  Park  Com- 
pany has  at  last  succeeded  in  drawing  up  a  franchise  the  terms 
of  which  are  agreeable  to  the  county  commissioners. 

HANNIBAL,  MO.— It  is  proposed  to  extend  the  electric  line  to 
McMastine  Pastures,  a  natural  park  two  miles  from  the  city,  and 
the  necessary  amount  has  been  subscribed,  less  $5,000. 

PITTSBURGH,  PA.-The  Knoxville  and  Fair  Haven  Land  Com- 
panies are  moving  in  the  matter  of  a  scheme  to  build  an  electric 
road  to  Castle  Shannon.      Another  meeting  will  be  held  May  10. 

BROOKLYN,  N.  Y.— A  franchise  has  been  granted  to  the  South 
Brooklyn  Terminal  Railway  Company,  giving  it  the  right  to  build 
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a  Burface   railway   through   the  Twenty-sixth   ward   of   Brooklyn. 

CON.S'KLLSNILLt:.  PA.— It  is  ihe  intention  of  the  Connellsvllle, 
NfW  tla\«rii  uiiii  L.vih'-iirig  Kuiiuiiy  lu  vxicinl  i(s  line  from  m-: 
pre<ieiil  icriiiinuii  at  Lvi^Kuntm  lu  L'l.iuuiu^Mi,  a  disiauce  of  eight 
Ijilies. 

H-WMOND.  FLA.— Artic!r-s  of  Incorpuralion  nave  been  f/led 
for  ihv  lta>  inond  l:;i«rctric  Hallway  lu  Ltuild  un  electric  line  frum 
Itayniund  lu  Aubuindale,  a  Uiifiaiice  uf  nine  miles.  U.  Bert  Ray- 
mond 1j5  chief  ptumuier. 

KA.VSAS  CITY,  KAN.— The  Eighteenth  street  railway  Is  ask- 
ing lur  a  fraiu'lilH«  fur  an  electric  uirtfi  car  tine  fr  hteenih 
street  tu  Stuich  avenue,  In  Chelsea  i-iace.  The  <  ,  .  Is  an 
liidein-ndent  coiporalion. 

BOSTO.S.  MASS.— The  committee  l-h  tranhn  ..i  the  Senate  re- 
ported l«-a\e  to  withdraw  on  the  petition  of  Reynolds  T.  White 
for  authority  to  Liiiiid,  equip  and  maintain  an  electric  elevated 
railway  In  Boston,  Mass. 

SPENCER.  N.  Y.— The  Spencer  'Town  News"  is  again  agitating 
the  bulldInK  uf  an  electric  line  betwi-en  Ithaca  and  Owego,  to  be 
callfd  the  TonipkliiB  iind  Tioga  County  Traction  Company.  Noth- 
ing dellnili*  tiiiu  been  done. 

KOllT  WAYNE.  IND.— The  Centllvre  Bros,  will  gre.ntly  Irh- 
prove  their  line  this  summer.  It  will  be  double  tracked,  new  rails 
Will  be  put  down  and  a  new  power  house  baill  for  the  operating 
of  the  IliiL   by  electricity. 

WHITE  I'LAINS,  N.«  Y.— The  following  have  been  appointed  a 
committee  to  draft  a  charter  for  the  company  which  proposes  to 
bul  d  im  electric  railway  In  White  Flainn:  Jas.  B.  Lockwood  and 
Sylvester  I>.  11.  Ward,  who  will  report  at  the  next  meeting,  May 
17. 

FUEEIv^FtT.  ILL— The  Kreeport  Electric  Light  and  Street  Rail- 
way   Company,    which    was    purcha.std    by    an    Eastern    syndicate. 
amonK  whom  nre  Speaker  Crisp  and  other  members  of  Congress, 
'  In  converting  the  street  railway  into  a  first- 

WHITE  PLAINS.  N.  T.— Residents  have  decided  to  form  u 
company  to  be  kn<.wn  as  Ih*  ElniHford.  White  trains  &  Maniar- 
onerk  Kallway,  and  ih<-  fi.jl.iwlrijr  'ir.-  lnt«-re.Hted:  Merwin  Sniinn. 
JaM    II    !-..<  kw.MKl.  >  ;  ■!  J.  Barnes  and  S.  L.  H 

War.l.       \\  ni.    B.    H 

FRANKLIN.    PA.— A.    H.    McKelvey.    Sheriff    Roy   and   Jas.    H 
P"ijy,    of    Warren.    Pa.,    are    lnt<T<-<«t< d    In    the    '  cl    electric 

r.ii.l   for  Franklin.   «<•   ix?  called   the   Franklin   Kl.  ireet   Hall- 

way, to  build  II  in  Franklin  t<i  Oil  City,  via  the  river.  D.  F. 

A.   W  heelock  In  •     ..         r,  and  Work  will  be  Liegun  at  once. 

OLOVER8VILLE.  N.  T.— Civil  Enuinoer  W.  L.  Dftujrnn.  nf  Troy. 
N.  Y.,  h.i  I  In  mil ;  ,. 

electric  i  from  t;  in 

five  milen  north.  Aivah  J.  Zinimer,  Wm.  C.  Mills  and  KIman 
Hlltn,  of  GIdversvillo,   N.   Y..  are  Interested  In  the  »chem<'. 

THOMPfWJNVII.LE,  CON.N.— The  pn^m  f«r  subscript l.n?.  t.. 
the    protKMn-'  •  ic    railway    from    1  llo   to   s 

are   In    the    I  f    L.   A.    I'pson.   «>f     i  ivllle.      i,      .„      ji 

Fowler  Is  one  of  the  prom<.tors  <if  the  it<-ii«.me.  Owing  to  plann 
not  having  lM«en   perfected,  no  deflnlto  action   has  yet   been  tak«n 

BKNWfWiD.  W.  VA.— The  new  railway  bitwi-.-n  .Moundj»vlll.- 
nnd    !  I   will   be   built        It    will   l><-  eallMl  the  South. -rn    El.c- 

'rlr  I  Company.      The  company  has  acn-pted  an  ordlnnno- 

from  the  Itenwtw.d  City  Council  to  lay  a  doubb-  track  through  tliat 
pace,  which  Is  ttvc  miles  below  Wht^ellng.  Th.-  rosid  will  »h»  ahoui 
10  miles  long. 

^■'               '•.'511.    N.    Y.     The  «h    an  1    UrariK'-    Lak.-    RaH- 

«".v    '         .   my,    capital    ntock    i.  >.  .«    i..  .  ..    >•  -    •  ;>.irated    to 

build   a  street   railway  44   miles   I  ,,ts.      The 

Incorporators  nre   Jos.    M.    ^•      '  n     \                                ,,,, 

H.  Odell.  of  Newburgh,  an. I  ton  an.i                                K 
of  ItriMikl>n. 

HAl.KHJU.  N.  C.-The  Raleigh  '^'-■'  Rallwn-  '  i,..„  H.i.i 
to  J.    II.    McAden    for  14.000.   who   1  .  d   the   1  .    ah  trus- 

ter f«.r  him-  "     *•  1)    H.  8.  Tucker.   <  n- 

oral  Eirctrl.  ny  iind  others.      T  ..|v 

put  In  i.r.l.r.  hi, J  operated  In  ctmnocllun  with  Incandescent  elec- 
tric IlKhlliiff. 

BHOOKLYN.  N.  T.-Th«  Nasmu  Electric  Railway  romnnnv  in 
to    l>eBln    Work    on    the    100    mitn.    of  n.'w  ir..||rv  lii  rn 

the    \ailous   ferrlo*    to    F-rl    Hmnilion.    P;it»i    llonrh.  ,\. 

•'".v.  «  an«l   Flatlands.  Over 

,  •  d  In  tlv     and  over  a  year  will 

be  n>«niirp<l  to  complete  the  system. 

BANOtlR.   PA  -^• 
gun   sur\e>lnB   for 
Onp.    nboiii 
Company   h  I- 

iin.l.M-    n.lvl«emei  t.      The    omrers   of    Ihe    ■ 

Seem     president:    Chas     N     -  •—     -  ,,r.   chandler  A.   Oakes. 

■ecrrtary.  and  0<Hirge  W.  N  r.  v»r^.  . 

nt-ni.lNOTON.     VT-Th"    giiocn    ri,y    Park    A«ocl«tlon  ha. 

decldcl    to   give    the    Electric    Stre,>i    Railway   Company    "  l\ 

to  cai.y   rnj.!<rngri!.  to  the  park   for  live  years,  and   thr  in 

be  ewrndrd   there  as  st>on  nn  right  of  w.iy  can   '  ti 

groundii  are  to  be  lighted  bv  ehTtrlcllv    Dr   F   A    »;  a 

Vt.:  n.  F  RuKg  or  St.  Alb.nn..  V,  !  nml  John  Vlastwood.  of  WN 
Dooskl,  \  I.,  ar«  the  coniuUie*  on  Queen  City  Park.          ^^ 


Miscellaneous  Notes. 


have   hp. 

to   Wind 

Ic    Light    and    Power 

■Ter  Is  being  taken 

^'     are    Thns.    H. 


STORAGE  BATTERY  LITIOAIIUN.— The  argument  on  the  mo- 
tion  »wi    «i   p4ci.i«i.».«»»  y   iiij.*i.cnoii    uiaoe   by    luc   v-oi.sjiiuaica   i-»cc- 

i^uicLiy  «.i.>iupaii>,  L/i  I'lJijauelpiiia,  c<xi.ie  oil  lor  uaxfuig  OKt.uie 
ju-.b<=  oitcjj,  ui  Aietiioii,  Kju  X  ucsuixy  lasii,  liie  6lu  iufii.  it  wia  Lmj 
lco>i..ieU  uti   Aliiy  Z'J. 

'xkit:  liUfi^  i-oLYTECHNIC   INSTITUTE,   Terre  Haute.   Ind., 

is  eajjccm.iy  lollul.iiie  111  Its  inoroUotiiy  niodern  eqUit^aicol  :uid 
pjaii  >>i  lusiructioii.  It  ia>s  a  speciixi  ciui'nsisis  on  inc  praciUiii 
b.Uc  of  k<^-iiliical  euucalion,  wlilcn  it  is  enaoicd  to  do  ihioUc^iivjul  lue 
wiioie  cou.'iM:  ul  iuUi°  >  ears  Uy  US  aiiipit;  siiops  and  l<tUoi'uloric8 
aiiU  exceptionally  complete  ouitii,  especially  in  clecinciiy. 

THE  i'lHbT  ELECIHIC  KAlLuAY.— A  friend  of  the  late 
Proi.  Aiobtb  U.  Farmer  writes  to  ine  ^New  York  ••iiibuiie"  coni«rsi- 
iiig  Ur.  Coilon's  Claim  01  iiaving  exiiibiled  llie  liisl  eiectric  r«iU- 
Wjy.  It  IS  ciuiincU  mat  i-rolessor  ii'ariuer  laid  tracks  and  oper- 
ated an  eieciric  car  duiing  la«t>  aiid  l&4i  in  paolic  nalis  of  Dover, 
N.  H.,  and  t>aco  and  li'oriland.  Me.,  itie  car  being  large  enough 
for  ciiildien  to  ride  on. 

THE  BLHLINGION,  CEDAR  RAPIDS  AND  NORTHERN 
HAlLvVAY  lias  just  linished  niting  its  swiichlights  at  Esiner- 
vuie,  Iowa,  with  electric  lamps.  Un  etich  switch  stand  is  placed 
a  signal  globe  coiuaiiung  a.  iti-c.  p.  incandescent  lamp.  Tnls  is 
thought  to  be  the  Iirsl  case  on  record  where  electric  ii^ht  is  used 
for  switch  signaxs,  and  the  advantage  of  the  eieciric  iigni  over  the 
Old  oil  lamp  can  be  easily  imagined,  'ihe  glass  never  gets  smoked 
up,  thus  uesiroylng  the  efteci  of  the  signal,  nor  does  the  l;imp 
e\er  go  out  Irom  the  jar  of  a  p.-issing  train,  nor  freeze  out  or 
blow  out.  It  can  also  be  seen  at  a  much  greater  distance.  The 
company  owns  its  own  plant,  and  lights  its  roundhouse  and  gen- 
eral ofnccs  in  addition  to  the  numerous  switches  in  the  yard. 


Personal  Notes. 


MH.  FREDERICK  BATHUHST,  of  the  General  Electric  Com- 
pany, will  return  to  America  In  June  from  Europe,  where  he  has 
recently  made  an  extensive  tour  inspecting  notable  electrical  ap- 
plications,   particularly    for    the    transmission    of    power. 

MH.  CLINTON   E.  WOODS  was  born   In   Massachusetts  In  1%3. 

Being  left  an  orphan  at  10  years 
"  ~  ol     a^e,     lie     w.i»     ouiigid     l.i     00- 

tnin   his   livelihood   anJ   education 
'  us    best    he    might.        Serving    In 

^^^■^pl^^^^  miscellaneous    employments    until 

(^^^^^^^^^^  '  '^^>    ^^^    drifted    into    steam    and 

^^  ^^^^^  electrical    work,    being    fir^t    iden- 

^H  .^^^^lln  tined    with    the   local    central    sta- 

^F  ^^^^K^  """   "^    Pitislield.    Mass.,   and   af- 

^^^        ^^^^^K  terwards    at    Peeksklll    and    New- 

^^        ^^B^k  l^urgh,    N.     Y.        From     this     he 

^^■PI^^B  worked    at    general     construction 

K*  J*,^^M  ^'"^  engineering  until   1SS9,   when 

a^  i^  ^^K  he    entered     the    employment     of 

^V  ^V^  the    National     Electric    Manufac- 

turing Company,  Eau  Claire, 
Wis.,  as  Its  inspecting  engineer. 
He  served  In  this  capacity  until 
is'.i2,  when  he  was  made  Its  chief 
rlicirlri.ui.  which  position  he 
'-■M  until  the  spring  of  1S93. 
len  he  pooled  Issues  with  the 
andard  Electric  Company,  of 
Chicago.  III.  It  Is  here  that  his 
Work    n;is    won    for    '  ;.»- 

tlun  and  prtimlnoncc  in  the  cltHtrleal  11. -id.  he  havlnj.  r 

"'  '  .    alternating    ami    c-onoiant 

^  Hiding    nuch    accessories    as 

*'  '«•«.    'n  the   short    space   of  12   months, 

"'  iblllty  of  producing  a  commercial  pro- 

duct without  h  the  experlmenttl  stage.      Mr.  WooJs 

Is  not  only  a..  ,  i.ut  a  m.,       '  -        .^  introduced 

methods  nf  mam  )>;  dynamo  .     >     •<  v,io»>  have 

il»e  value  of  his  w«.tk  from  an  artistic  and  me- 
nl. 


Cl. 


(Lvadc  and  ^luluotvial  llotco. 

SUPPLY'cov.^.'^»'*^.    Ifl^E^.^^'F^L     CONSTRUCTION     AND 
8LHL\    CO^  X.   Y..   has  transferred  its  Western 

agency  to  th  trie  Company. 

MR.    E.   G.    tix  623   St.    Aubln    avenue.     Detroit.     Mich., 

c  aim?,  to  have  d.     .  , ..  .^  process  by  which  copper  can  be  tern; 
SI  V   hard   to  make   bollot    plate,   firearms  and   other   t 

r»  —  - .     . 

-  -1:HY  COMPANY,  of  Phlla- 
doiphia.  h.is  opened  an  offlce  In  the  Aldrlch  Court  Building  45 
Broadway,  where  cells  of  the  chloride  accumulator,  which  have 
been   w.  rapidly  forging  to  the  front,  may   be  seen  by  those  in- 
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THE  H.  M.  LOUD  &  SONS  LUMBER  COMPANY,  30  Cortlandt 
streei,  New  Yuik,  id  seiiUiUS'  lo  iLS  liieiids  ami  palrons  a  caiU  lo 
WJiicli  are  lasiened  iwu  imiaaLure  puics  of  the  paiiern  supp.ied 
by  Uiem  tur  eieciric  lines,  one  ot  wiiicn  is  painted  and  the  otner 
caibulined. 

MK.  vv.  H.  BEATTY,  who  has  been  Identified  with  the  Novelty 
Eleciiic  Coiiipany,  oi  ir'hiladeipnia,  lor  the  past  five  years,  acting 
in  li.e  capacity  of  salesnian,  is  now  connected  with  the  Habiey 
Manuiaciunng  Company,  i^ancaster.  Pa.,  manufacturers  of  elec- 
trical speciakies. 

UHE  GENERAL  ELECTRIC  LAUNCH  COMPANY,  of  Morris 
Heights,  N.  Y.,  sold  tour  ot  its  launches  last  week:  One  to  Lord 
Aberdeen,  Governor  General  of  Canada,  for  use  at  Ottawa;  two  to 
A.  Meinecke,  Jr.,  of  Milwaukee,  and  one  to  the  Altoona  and  Logan 
Valley  Raiiroad  Company,  for  use  at  Altoona. 

SHERBURNE  MORSE,  Arkansas  City,  Kan.,  has  the  contract 
for  a  2&-light  arc  plant  complete,  to  be  installed  at  Ponca  City, 
Oklahoma;  same  to  be  in  operation  June  1.  The  Great  Western 
Manufacturing  Company's  machinery  will  be  installed.  This  is 
the  first  electric  light  plant  to  be  installed  in  the  Cherokee  Strip. 

MR.  E.  V.  BAILLARD,  formerly  superintendent  of  the  Equitable 
Manutacturing  and  Electric  Company,  has  opened  a  factory  of 
his  own  at  106  Liberty  street,  New  York,  where,  with  new  and 
improved  machinery,  he  will  manufacture  electrical  instruments, 
and  will  also  make  a  specialty  of  experimental  and  model  work. 

CHARLES  A.  SCHIEREN  &  CO  ,  47  Ferry  street,  New  York, 
have  received  an  order  tor  75  feet  of  34-inch  double  perforated 
electric  belting  from  the  Metropolitan  Street  Railway  Company, 
San  Francisco,  Cal.  It  had  tried  different  kinds  of  belting, 
we  are  informed,  and  give  the  electric  perforated  a  decided  pref- 
erence over  all  other  makes. 

THE  CHICAGO  ELECTRIC  WIRE  COMPANY,  of  Wilmington, 
Del.,  of  which  the  Goodyear  Hard  Rubbei'  Company  and  the  India 
Rubber  Comb  Company,  9  Mercer  street.  New  York,  are  the  sole 
agents,  is  now  manufacturing  a  flexible  conduit  tubing  having  a 
lead  covering.  The  tubing  can  be  easily  bent  to  a  curve  of  small 
radius,  and  the  end  joints  soldered,  thus  enabling  an  entire  con- 
duit system  to  be  hermetically  sealed  between  its  outlets. 

THE  HUBLEY  MANUFACTURING  COMPANY',  Lancaster, 
Pa.,  has  received  a  contract  for  furnishing  the  Hanover  (Pa.) 
Electric  Light,  Heat  and  Power  Company  with  all  the  material  foi-, 
and  building,  its  lines,  and  will  also  furnish  the  arc  lamps.  The 
same  company  has  furnished  the  Citizens'  Light,  Heat  and  Power 
Company,  of  Lancaster,  with  more  than  70  miles  of  insulated  wire, 
as  well  as  the  bulk  of  supplies  required  by  it  to  build  its  new 
lines,  now  approaching  completion. 

T,HE  HAY'DEN-BOOKER  MANUFACTURING  COMPANY, 
2140  De  Kalb  street,  St.  Louis,  Mo.,  has  issued  a  24-page  catalogue 
describing  and  illustrating  the  well  known  batteries  manufactured 
by  it,  as  well  as  various  battery  material.  Several  pages  are  de- 
voted to  directions  for  setting  up  and  caring  for  cells,  and  recipes 
for  making  battery  and  amalgamating  solutions.  Much  informa- 
tion is  given  in  regard  to  Hayden  carbon  porous  cup  cells,  in- 
cluding useful  hints  for  the  selection  of  the  one  most  suited  for  a 
given  use. 

THE  BUSINESS  OF  J.  GRANT  HIGH  &  CO.,  of  123  North 
Third  street,  Philadelphia,  has  increased  to  such  an  extent  that 
Mr.  High  has  been  forced  to  enlarge  his  executive  staff,  and  has 
taken  in  with  him  Mr.  George  T.  Eyanson,  M.  E.  On  April  30 
Mr.  Eyanson  severed  his  connection  with  the  Meyer-Sniffen  com- 
pany, Limited,  New  York,  after  having  been  with  them  for  four 
years  ns  manager  of  their  Philadelphia  branch,  controlling  all  of 
the  Southern  trade  of  that  firm,  where  he  is  well  known  among 
the  profession.  The  firm  name  will  remain  the  same,  Mr.  Hieh 
acting  as  president  and  Mr.  Eyanson  as  secretary  and  treasurer. 


THE  BILLINGS  &  SPENCER  COMPANY,  Hartford,  Conn.,  i3 
sending  out  two  unique  advertising  cards,  samples  ot  the  materials 
to  wUich  they  leier  being  attached.  On  one  card  Is  a  sample 
5-16  inch  wiench  with  the  opening  milled,  but  otherxise  unfiiusiicd, 
and  attention  is  caikd  to  the  lact  that  wrenches  are  now  tur- 
nished  with  milled  openings  at  the  same  price  previous.y  charged 
for  rough  forgmgs.  lo  the  othtr  card  is  riveted  a  small  diop- 
forgod  commutator  bar,  which  serves  as  an  exhibit  of  the  excel- 
lent line  of  these  manufactures,  for  which  the  Bi. lings  &  Spencer 
company  has  established  such  an  enviable  reputation.  The  card 
states  that  all  Billings'  patent  commutator  bars  are  drop-forged 
fron  pure,  unalloyed  wrought  copiier,  and  guaranteed  to  be  free 
from  blowholes  and  porosity,  and  are  made  accurate  to  gauge,  so 
as  to  require  no  milling  on  the  sides. 

THE  FITCHBURG  STEAM  ENGINE  COMPANY,  Fitchburg, 
Mass.,  is  now  building  two  large  cross  compound  condensing  en- 
gines of  £00  h.  p.  each  for  a  power  plant  which  is  being  erected 
in  Boston;  an  engine  was  built  for  the  same  party  last  year;  also 
a  250-h.  p.  high  pressure  for  Wilmington,  Vt.,  for  a  customer  who 
already  has  nine  Fitchburg  engines;  a  90-h.  p.  for  a  paper  mill 
in  Turner's  Falls,  Mass.;  two  135-h.  p.  high  speed  engines,  and  one 
40-h.  p.  for  St.  Louis,  Mo.;  two  100-h.  p.  for  the  new  Medfield 
Insane  Asylum,  Medfield,  Mass.;  a  50-h.  p.  for  Philadelphia.  A 
400-h.  p.  tandem  compound  condensing  engine  has  just  been  started 
for  parties  who  have  used  a  300-h.  p.  Fitchburg  engine  for  a  num- 
ber of  years.  This  speaks  well  for  the  quality  of  the  work  of 
this  firm,  and  much  of  which  for  the  past  years  has  been  for  old 
customers.  The  company  has  so  far  been  able  to  keep  its  large 
new  shop  running  full  time  and  with  nearly  a  full  complement  of 
hands. 

BARNARD  &  HOOPES  is  the  firm  name  of  a  new  electrical 
company  recently  established,  and  located  at  916  Arch  street, 
Philadelphia.  This  firm  are  selling  agents  for  that  vicinity  for  the 
Dahl  alternating  current  motor,  Western  Telephone  Construction 
Company  and  Great  Western  Manufacturing  Company;  also  dealers 
in  electrical  supplies.  A  full  line  of  dynamos  and  motors,  gas  and 
electric  fixtures  will  be  kept  constantly  on  hand.  This  firm  will 
also  do  construction  work,  but  will  make  a  specialty  of  selling 
electrical  supplies  and  electric  light  and  power  machines.  A  small 
plant  has  been  installed  in  its  office  for  the  purpose  of  showing  the 
Dahl  alternating  current  motor  in  actual  operation  to  intending 
purchasers.  Mr.  Hoopes  was  formerly  connected  with  the  Fort 
Wayne  and  Edison  Electric  companies,  and  more  recently  super- 
intendent of  the  Balla  and  Merlon  Electric  Company,  Cynwyd 
electric  light  station,  Cynwyd,  Pa.  '  Mr.  Barnard  is  a  well  known 
Philadelphia  business  man. 
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BATTERY  CUT-OUT  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street."  Syracuse.  N.  Y. 

THE  CONSOLIDATED  ELECTRIC  STORAGE  COMPANY  has 
issued  two  new  pamphlets,  one  (No.  9)  on  isolated  lighting  bv  the 
aid  of  storage  batteries,  and  the  other  (No.  10)  devoted  to  the  va- 
rious typos  of  batteries,  their  capacity  at  varying  rates  of  dis- 
charge, etc.  They  may  be  procured  at  the  companv's  office,  Edi- 
•son   Building,   New  York,   or  Drexel   Building,  Philadelphia.  ' 

OPEN  AND  CLOSED  CIRCUIT  CELLS.-The  Havden  car- 
bon porous  cup  No.  1  cell:  the  Hayden  carbon  porous  cup  No  2 
cell:  n  Leclanrhe  clay  porous  cup  cell;  a  standard  Fuller 
cell:  a  No.  2  Fuller  ceH:  a  sinerle  cvlinder  carbon  cell:  a  double 
cvlinder  carbon  ppH.  All  rp'iahle  and  pfRciPnt.  and  at  pricp«:  lower 
than  ever.  THE  HAYDEN-BOOKER  MF'G.  CO.,  2140  DeKalb  St.. 
St.  Louis,   Mo. 


Ukistrated    Record   of   Electrical    Patents. 


U.  S.  PATENTS  ISSUED  MAY  1,  1894. 
(In  charge  of  W.  A.  Rosenbaum,  1(7  Times  Building,  New  York.) 
518,939.  ELECTRIC  CONDUCTOR  FOR  UNDERGROUND  CON- 
DUITS; D.  E.  Conner,  Covington,  Ky.  Application  filed  Jan. 
23,  1893.  A  stringer  containing  an  insulated  live  conductor 
having  a  downwardly  extending  slot  in  its  lower  edge,  and  a  con- 
tact chain  composed  of  links  loosely  supported  in  the  slot. 

518.944.  DYNAMO  ELECTRIC  MACHINE;  G.  Forbes,  Niagara 
Falls,  N.  Y.  Application  filed  Aug.  7.  1893.  The  combination 
of  a  field  magnet  outside  the  armature,  rotated  bj  means  of  a 
spider  attached  to  the  shaft,  the  spider  and  field  forming  a  bell 
shaped  revolving  field  magnet,  with  a  stationary  armature. 

518.945.  DYNAMO  ELECTRIC  MACHINE;  G.  Forbes,  Niagara 
Falls,  N.  Y.  Application  filed  Aug.  17.  1893.  The  combination 
of  an  armature  having  parallel  notches  with  two  types  of  coils 
having  corresponding  parallel  sides,  the  ends  of  the  coils  of  the 
second  type  being  bent  over  the  ends  of  the  armature  and  pass- 
ing within  and  c'ear  of  the  coils  of  the  first  type 

518.946.  CONSTRUCTION  OF  SOLENOIDS  OR  COILS  OF  WIRE 
USED  IN  ELECTRIC  MACHINERY;  G.  Forbes,  Niagara  Falls, 
N.  Y.  Application  filed  Aug.  17,  1^93.  This  comprises  a  co'l 
having  a  close  fitting  casing  and  an  inlet  for  oil,  with  means  for 
maintaining  a  forced  circulation  of  oil. 

518,952.      TROLLEY  FOR  ELECTRIC  RAILWAYS;  G.  W.  Hooper. 


Rochester,  N.  Y.  Application  filed  June  1.  1893.  A  yoke  for  a 
trolley  wheel  provided  with  lubricant  receptacles  having  bush- 
ings to  form  bearings  for  the  axle  of  the  troliey  wheel,  the  in- 
terior o:  the  bushings  communicating  freely  with  the  receptacles 
and  the  bushings  abutting  against  the  trollev  wheels  about  the 
axle. 

518,959.  TELEPHONE;  E.  V.  KolbassiefC,  Cronstadt,  Russia.  Ap- 
plication filed  Sept.  21,  1893.  This  comprises  a  plurality  of 
horseshoe  magnets  converging  to  the  centre  of  a  containing 
casing,  a  central  pole  piece  structurally  connected  to  one  arm 
of  each  magnet,  a  cylindrical  pole  piece  surrounding  the  cen- 
tral pole  piece  and  connected  to  the  opposite  arm  of  each  mag- 
net, and  a  conductive  coil  interposed  between  the  two  pole  pieces 
and  surrounding  the  central  piece.      (See  illustration  ) 

518.966.  STORAGE  BATTERY;  W.  A.  Phillips  and  J  B  Entz 
Bridgeport.  Conn.  Application  filed  June  20.  1893  The  com- 
bination with  a  battery  plate,  of  two  loops,  one  on  each  face 
of  the  plate,  and  clamped   together  at  top  and  bottom 

519,043.  ELECTRIC  HEATER:  S.  B.  Jenkins.  Boston.  Mass  Ad- 
plication  filpd  March  31.  1893.  This  comprises  a  pair  of  discs 
riveted  together  by  a  central  core,  and  an  insulated  e'ectric  con- 
ductor wound  about  said  core  between  the  discs  the  ed-es  of 
the  disc  being  turned  one  over  the  other  to  complete  the  rncloa- 
ure  of  the  conductor.  "i^-Jos 
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519,045.  ELECTRIC  ARC  LAMP;  J.  B.  McKeown,  Cleveland. 
Ohio.  Applicalion  filed  Feb.  23,  lb94.  This  comprises  a  tubu- 
lar rod  Bu.spended  in  the  chimney  by  cord.s  attached  to  the  top 
end  and  passing:  over  pulleys  in  the  top  of  the  chimney,  a  coun- 
ter weight  attached  to  the  ends  of  the  cords,  guide  wheels  se- 
cured to  the  casing,  an  armature  suspended  inside  the  lube, 
and  an  electromagnet  outside  the  tube  and  connected  In  the 
electric   circuit. 

619,076.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  E.  Thom- 
son, Lynn,  Mass.  Application  Jili-d  Aug.  5,  1889.  This  com- 
prises a  system  of  distribution  having  high  potential  mains  and 
low  potential  secondaries,  a  vault  beneath  the  ground,  a  con- 
verter, high  potential  wires  passing  to  the  primary  of  the  con- 
verter, low  potential  wires  passing  from  the  secondary  of  the 
converter  and  a  converter  case. 

5)9,077.  STORAGE  BATTERY  SYSTEM;  J.  Trumpy,  Hagen,  Ger- 
many. Application  filed  Nov.  21,  1893.  In  a  circuit  changing 
switch  the  combination  of  a  main  brush  and  a  series  of  auxili- 
ary brushes  carried  thereby  and  connected  with  each  other  and 
with  the  main  bru.sh  by  r<-slstances. 

619.097.  FIELD  MACiNET  FOR  ELECTRIC  MACHINES;  A. 
Schmld,  Allegheny,  Pa.  Application  filed  Dec.  7,  1889.  This 
comprises  field  poles  composed  of  laminae  of  sheet  iron,  a  frame 
for  the  poles  of  cast  Iron,  cast  about  the  laminated  pole  pieces, 
certain  of  the  laminae  projecting  into  the  cast  iron  frame  a 
greater  distance  than  the  others. 

519.098.  SELF-EX('IT1N(;  CONSTANT  POTENTIAL  ELECTRIC 
GENERATOR;  A.  Sihniid,  Allegheny,  and  B.  G.  Lumme,  Pitts- 
burgh, Pa.  Application  filed  Feb.  20,  1890.  This  comprises  an 
armature  having  main  and  supplemental  colls,  regulating  colls 
connected  In  series  with  the  main  colls,  regulating  coils 
cormecled  in  serl«'S  with  the  sui>pleniental  coils,  and  a  con- 
ductor through  which  the  connt-ttlons  are  made  from  the  sup- 
plemental   cipII.s    with    the   Held    e.xcltlng   colls. 

519,09?.  INCANDESCENT  ELECTRIC  LAMP;  F.  S.  Smith,  Pitts- 
burgh, Pa.  Application  filed  Nov.  29,  1892.  This  comprises  a 
glass  globe  and  leadlng-ln  wires,  the  glass  around  the  wires 
having  substantially  the  following  composition:  Silica,  50  to 
60  per  cent.;  boraclc  acid,  '.'.^/^  to  6  per  cent.;  sodium  oxide,  10 
to  20  per  cent.;  barium  oxide,  '.'M  to  40  per  cent.;  zinc  oxide,  5  to 
6    per    cent. 

619.115.  ELECTRIC  RAILWAY  CONDUCTOR  SUPPORT;  J.  C. 
Henry,  Westlleld,  N.  J.  Application  filed  Sept.  27,  1889.  The 
combination  of  two  working  condu<lors,  one  being  divided  and 
the  otiKT  yieldingly  supported  normally  above  the  point  of  dlvl- 
Hlon  Ko  as  to  pass  through  and  below  the  division  on  the  pass- 
age of  the  trolley. 

619.116.  ELECTRIC  MoT(JR;  F.  E.  Herdman.  Indianapolis,  Ind. 
Application  filed  July  19,  1K92.  This  consists  In  giving  to  the 
Ill-Ids  excessive  strength  at  the  time  the  current  Is  thrown  on 
the  motor,  thf  arinalur>'  tlu-n-by  revolving  much  quicker  and 
Hpi'e<l  b<-lng  obtaliud  In  much  li-ss  time  than  If  the  fields  were 
not  Htrengthenc«l. 

619.117.  ELEC'TRIC  ELEVATOR;  F.  E.  Herdman,  Indianapolis. 
Ind.  Application  filed  Oct.  20,  1892.  This  comprises.  In  com- 
bination with  the  ch-vatlng  car  and  power  controlling  mechan- 
ism, an  opera! Ing  shaft,  a  govt-rnor  operated  thereby,  means  Ut 
(••)ntro|  the  adjustment  of  the  governor,  and  Intermediate  con- 
nection between  the  i:n\ernor  jiiid  the  power  coiitrollliii^  me- 
chanism. 


NO.    619.188.— COMMUTATOR    BRUSH. 

619.120.  RE<3ULAT«»R  F<  iR  ELKt'TRlC  MOTORS;  F.  E.  Herd- 
man,  Indianapolis,  ind.  AiM^Ucnllon  nind  April  16.  1892.  Thl» 
oomprl8<>s  a  drum,  platen  wm;  the  same.  «ine  eivt 
each  plate  being  b!furcat<d.  ii  nrrotit  supply,  brvi^ 
adapted  to  i-onvey  the  current  to  the  solid  portions  of  the  plates, 
and  bru.Mhes  adnpti"'  •••  ■  -ivev  rurronl  from  the  bifurcated  ends 
of  the  plates  to  th.                  I   points. 

619.121.  CONTROLLl.Ni,   jm.VK'E  FOU     "  "  'TRTC  MOTORS.  U 
R.   Herdman.   Indianapolis,   Ind.      Api  .   filed  Jiily   19.    Iv. 
This  comprl.^es  a   switch   arni   ojierated    by   a   solenoid,   n    tiiotor. 
anil  electrical  o<MUi<MMion  between  the  irmature  thereof  and  the 
switch. 

619.122.  CONTROLLING  DEVICE  FOR  ELECTRIC  MOTORS;  F. 
E.  Herdman.  Indianapolis.  Ind.  Application  filed  July  19,  1S92. 
This  consists  In  admit tinir  curretit  to  the  '  ^  of 
the  field  in  a  circuit  parallel  to  the  armatur<  the 


regular  field  circuit,  initially  admitting  current  to  the  arma- 
ture through  resistances,  and  throwing  resistances  into  the  extra 
winding  as  the  resistances  are  cut  out  of  the  circuit  to  tlie  ar- 
mature. 

519.123.  CONTROLLING  DEVICE  FOR  ELECTRIC  MOTORS;  F. 
E.  Herdman,  Indianapolis.  Ind.  Application  filed  Oct.  20,  1892. 
The  combination  of  a  motor,  armature  circuit  controlling  switch, 
resistances,  resistance  arm  and  resistances  adapted  to  travel 
over  the  resistances,  a  motor  the  shaft  of  which  operates  a 
worm  meshing  with  a  gear  on  the  end  of  the  arm,  and  an  oper- 
ating bar  to  operate  the  switch. 

519.124.  ELECTRIC  MOTOR  CONTROLLING  APPARATUS;  F. 
E.  Herdman,  Indianapolis,  Ind.  Application  filed  Oct.  20,  1892. 
The  combination  with  a  source  of  current  supply  and  an  electric 
motor  of  an  armature  current  controlling  switch,  an  arm  in  cir- 
cuit with  the  armature  of  the  motor  and  adapted  to  travel 
over  the  resistances,  a  solenoid,  the  core  of  which  is  connected 
to  the  arm,  an  independent  solenoid  controlling  switch,  electrical 
connection  between  the  switch  and  current  supply,  and  between 
the  switch  and  solenoid,  and  Independent  operating  devices  for 
each  of  the  switches. 


NO.    518,966.— STORAGE    BATTERY. 

519,142.  RELAY;  H.  S.  L.  Verley,  Hoboken,  N.  J.  Application 
filed  Jan.  13,  1894.  The  combination  with  the  primary  contact 
actuating  magnet  of  an  auxiliary  magnet  arranged  in  the  line 
circuit  to  act  upon  the  contact  arm  and  provided  with  a  con- 
tact for  the  arm. 

519.171.  MEANS  FOR  INTRODUCING  INSULATING  MA- 
TERIAL INTO  CONDUITS;  D.  Brooks,  Jr.,  Philadelphia,  Pa. 
Applloatlon  filed  Nov.  23,  1892.  This  comprises  a  conduit  having 
a  manhole  in  comljinatlon  with  a  flexible  receptacle  open  at  top 
and  cimimunicating  at  bottom  with  the  conduit,  and  means 
«Mnnecied  with  the  receptacle  for  suspending  the  latter  within 
the  manhole. 

519.188.  COMMUTATOR  BRUSH;  R.  Kersberg,  Hohenllmburg. 
Germany.  Application  tiled  Jan.  8,  1894.  A  commutator  brush 
formed  of  a  metallic  cloth  or  fabric  composed  of  wire  spirals 
screwing   one   into   the  other.      (See   illustration.) 

619,213.  AUTOMATIC  ELECTRIC  FIRE  ALARM  AND  SIGNAL; 
L.  A.  and  C.  J.  Werner,  liosion.  Mass.  Applloatlon  filed  Feb.  7, 
1894.  This  comprises  a  burner  carrying  an  electric  lighting 
device,  a  circuit  therefor,  a  fusible  bar,  a  signal  plate  and  a 
trip  for  holding  the  plate,  which  Is  It.nelf  held  by  the  fusible 
bar,  whereby  when  the  bar  is  severed  the  plate  Is  released. 

519.272.  ELECTRIC  MoToR;  E.  E.  Rles  and  G.  J.  Scott.  Balti- 
more, Md.  Application  liled  July  27.  1N9.1.  An  alternating  cur- 
rent motor  composed  of  several  groups  of  siH-tlonal  laminated 
and  interlacetl  circularly  arranged  field  magnets,  a  concentric 
sectional  laminated  armature  and  circuit  connections,  and  a 
c«)mmutator  for  shifting  the  polar  lines  of  the  field  of  force. 

B19.2S0.  ELECTRIC  <;KNERAToR;  W.  Baxter.  Jr..  Baltimore. 
Md.  Application  m<  d  May  12,  1891.  In  a  brush  holder,  the 
combination  of  a  hanger  having  a  lower  brush  socket  and  an 
upper  guide  sb«eve.  a  .presser  rod  adapted  to  bear  with  its  lower 
end  above  the  socket  and  working  In  the  guide  sleeve,  and  • 
spring  for  forcing  the  pros.<«er  rod  «lown\\ard. 

619.2S1        ELEl'TRIC    MOTOR   OR   GEN1  II;   W.    Baxter.   Jr. 

Apt.llcHtio'i    nie.l    May    12.    1891.      The  ..ition    of    a    spider 

having  projections  on  Its  arms,  and  Held  magnets  supported 
on  the  spider  through  the  mcillum  of  the  proJtH'tlons 

R19.2R3.  ELECTRIC  ARC  LAMP:  J.  C.  Fyfe,  Chicago,  III.  Ap- 
plication filed  Dec.  29.  1S93.  The  combination  with  dependent 
supports,  of  horizontal  supports  carried  thereby  and  proj«-ctlng 
beyond   the    '  at    one   end.    with   disc   carbons 

secured  on   (i  at  angles  to  each  other 

r.19.291.  ELECTRU-  RAILWAY:  \V.  B.  Purvis.  Philadelphia,  Pa. 
VlM'Hoatlon  filed  April  14,  1893.  A  tube  composed  of  insulated 
'^  ;  'ns.  inside  and  outside  tubes  formed  of  non-conducting 
material  and  slotted,  and  a  loose  electric  wire  within  the  In- 
side tube. 
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PR.VCTICAL   DYNAMO    CALCULATION. 

in  the  present  issue  we  print  a  second  section  of  a  series 
of  "  Practical  Notes  on  Dynamo  Calculation,"  by  Mr.  A.  E. 
Wiener,  in  which  will  be  developed  a  complete  practical 
treatise  on  dynamo  calculation  intended  for  actual  use  and 
not  as  a  theoretical  contribution  to  the  subject.  The  treat- 
ment is  based  upon  results  obtained  in  practice,  and  will 
include  numerous  original  tables  derived  from  the  data  and 
tests  of  almost  two  hundred  modern  dynamos  of  all  types 
and  of  both  European  and  American  make.  The  articles  are 
written  in  a  simple  style  and  will  be  devoid  of  the  mathe- 
matical abstractions  which  so  frequently  accompany  writings 
on  similar  subjects  and  destroy  their  value  to  those  to  whom 
they  should  prove  most  useful.  They  will  form  a  notable 
departure  from  time  honored  electrical  practice  in  this  re- 
spect and  more  nearly  follow  the  methods  used  by  writers  in 
the  older  branches  of  engineering.  While  primarily  in- 
tended for  the  designer  and  the  student  of  electrical  engi- 
neering, ever}^  one  interested  in  electrical  pursuits  will  find 
the  vast  fund  of  practical  information  of  interest,  not  only 
directly,  but  as  furnishing  concrete  illustrations  of  the  prin- 
ciples concerned  both  in  the  theory  and  operation  of 
dynamos. 


HONORS  TO  FRENCH  ELECTRICIANS. 

The  current  number  of  the  "  Bulletin  de  la  Societe  Inter- 
r.ationale  des  Electriciens  "  announces  that  the  President  of 
the  French  Republic  has  conferred  merited  rewards  upon  a 
number  of  French  electricians  for  their  services  in  connec- 
tion with  the  Chicago  Worid's  Fair.  MM.  Barbier,  Car- 
pentier,  Lippmann  and  Violle  have  been  promoted  to  the 
grade  of  officer  in  the  Legion  of  Honor  and  MM.  De  La 
Touanne,  Milde,  Picou  and  Richard  awarded  its  decoration 
of  ChevaHer.  Most  of  these  names,  particularly  Lippmann. 
Violle,  Picou,  Richard  and  Carpentier,  are  doubtless  familiar 
to  our  readers,  but  the  absence  will  probably  be  noted  of  those 
of  two  Frenchmen  eminent  in  electrical  science  who  hon- 
ored the  Chicago  Electrical  Congress  with  their  presence, 
and  whose  writings  are  almost  as  well  known  in  America  as 
in  France — Mascart  and  Hospitaller.  Of  these,  Mascart  has 
already  reached  the  highest  place  on  this  distinguished  roll, 
his  splendid  abilities  having  long  since  exhausted  the  official 
honors  which  France  delights  tr  lavish  on  her  great  savants. 
Without  presuming  to  criticise  the  omission  of  the  name  of 
Hospitalier,  perhaps  the  best  known  in  America  of  all  the 
eminent  Continental  electricians  through  the  wide  circula- 
tion secured  for  his  works  by  their  distinctively  practical 
character,  yet  the  gratitude  which  American  electricians  feel 
for  his  gt^nerous  services  in  behalf  of  the  henry,  both  in 
France  and  at  Chicago,  will  give  rise  to  a  regret  that  he  has 
not  received  a  recognition  which  would  also  have  been  con- 
sidered a  compliment  to  the  cause  in  which  he  labored. 


INDUCTANCE    AND     REACTANCE. 

The  Institute,  at  its  annual  meeting  last  week,  took  an- 
other important  and  creditable  step  in  the  direction  of  the 
good  work  which  it  started  nearly  two  years  ago  when  it 
made  the  important  suggestions  to  the  recent  International 
Congress,  most  of  which,  though  meeting  with  no  action 
there,  have  nevertheless  borne  good  fruit.  As  the  compara- 
tively new  term  "  inductance  "  was  being  used  with  t^vo  en- 
tirely different  meanings,  the  Institute,  at  the  suggestion  of 
its  Committee  of  l^nits  and  Standards,  has  now  decided  that. 
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iit  least  in  this  country,  as  far  as  the  great  weight  of  its  au- 
thority extends,  tlie  term  is  to  be  used  only  in  the  sense  of  a 
coefficient  of  induction,  the  cumbersome  expressions  "co- 
efficient (ji  self-induction  "  and  "  coefficient  of  mutual  induc- 
tion "  to  be  consequently  replaced  by  "  self-inductance  "  and 
■  mutual  inductance."     ^Vs  the  other  quantity  for  which  this 
term  was  sometimes  used  was  thereby  left  nameless,  the 
term  '"  reactance,"  upon  the  motion  of  Mr.  Steinmetz,  was 
adopted  for  it,  the  reactance  being  the  spurious  or  wattless 
component  of   the   resistance,   which,   wlien   properly   com- 
bined with  the  true  ohmic  resistance,  gives  the  impedance. 
The  definitions  of  these  two  quantities  as  adopted  by  the 
Institute  will  be  found  in  another  column,  and  we  urge  all 
Americans  to  aid  the  Institute  in  this  good  work  by  adopt- 
ing tluse  terms  in   their   writings.     The   English   will   un- 
,  d(jubtedly  join  us,  at  least  in  adopting  the  term  "  inductance  ' 
in  this  sense,  as  it  originated  in  their  own  country  with  that 
meaning.     It  is  quite  likely,  too,  that  the  Germans  will  at 
least  not  use  these  terms  in  any  other  sense  and  they  may 
even  adopt  them.     The  IVench,  we  fear,  will  not  be  as  easily 
persuaded,  as  their  leading  society   has  already  expressed 
itself  as   being   satisfied   with   the   present  terms.     It   may 
be  added,  however,  that  the  adoption  of  the  term  "  react- 
ance "  has  been  strongly  advocated  by  no  less  an  authority 
than  .\l.  llospitalier.     The  usual  <jbjections  to  the  introduc- 
tion of  new  names  will  doubtless  be  raised  by  some,  espe- 
cially  by   those  wIkj  do   not   understand   these   terms  and 
(|iiantities,  or  who  d(j  not  appreciate  the  advantages  of  uni- 
formity and   simplicity   in   our  international   electrical   lan- 
guage.    Such  persons  may  continue  to  use  the  older  and 
longer  expressions  for  inductance  an<l  replace  the  simple 
term  reactuicc  by  its  cumbersome  definition  every  time  they 
refer  to  this  important  (juantity;  the  loss  is  their  own. 


ANNUAL     MEETING    OP   THE    AMERICAN     INSTITUTE    OF    ELEC- 
TRICAL ENGINEERS 

The  growing  vigor  of  the  .American  Institute  of  Electrical 
Engineers  and  the  professional  inlluencc  which  it  exercises 
were  most  gratifyingly  manifested  at  the  recent  annual  meet- 
ing at  riiiiadelpliia,  wliiih  was  pronounced  by  all  to  lie  the 
most  successful  in  its  history.      Not  only  was  the  attendance 
the  largest — in  numbers  but  little  slu)rt  of  150 — but  the  in- 
terest in  its  proceedings  was  the  most  sustiiined  as  shown  by 
the  manner  in  which  the  attendance  krpl  up.      The  assembly 
ro(jm  of  the  luigincers'  Club.  tJiough  having  a  seating  capa 
city  of  about  100,  was  so  well  lilled  that  few  vacant  chairs 
were  seen  at  any  time,  while  at  several  of  the  sessions  the 
room  proved  entirely  too  small,  many  members  being  un- 
al)le  to  obtain  admittance.  A  praiseworthy  recognition  of  the 
national  cliaiacter  of  the  body  was  shown  by  the  spirit  in 
which  a   measure   afTecting  the   Chicago   meeting  was   re- 
ceived.     The  success  of  the  first  local  meeting,  it  may  be 
added,  was  a  fre(|uent  subject  of  remark  among  the  members 
present,  and  om-  (  hirago  brethren  wouM  have  felt  gratified 
at  hearing  the  pleasure  expressed  on  all  sides  at  the  success 
of  their  efforts.     The  social  features  of  the  meeting  were  not 
less  successful  than  the  profcssitmal  ones,  and  all  of  those 
lu  attendance  doubtless  c.trrieil  away  a  feeling  that  not  onlv 
in  name  but  in  deeds  the  (Jtiaker  City  is  truly  the  "City  of 
Urotherly  Love."     The  animal  dinner  provctl  a  most  agree- 
able relaxation.     We  doubt  if  any  other  professional  body 
in  the  country  is  as  fortunate  in  the  p<»ssession  of  graceful 
speakers  at  its  social  gatherings,  for  besides  those  who  did 
honor  to  this  occasion,  the  list  of  those  present  who  pos- 
sessed the  envied  gift  of  post-prandial  oratory  was  far  from 
being    exhausted        The    address    of    President    Houston 
at   the    opening    of   the   general    meeting,   besides    its   ap- 
pn^priateness    for    the    occasion    of    the    meeting    of    the 
Institute   at    its   birthplace,   is   a    valuable   addition    to    the 
Transactions,  covering  as  it  does  the  interesting  period  of  the 
childhood  and  youth  of  the  Institute:  U^r  that  body  can  now 


be  considered  to  have  passed  to  a  stage  when  its  future  is 
secure,  and  henceforth  its  deeds  w  ill  furnish  their  own  record, 
riie  programme  of  papers  was  an  unusually  satisfactory'  one, 
covering  a  wide  range  in  which  the  highest  theory  and  the 
most  practical  applications   were  equally   represented.     Of 
the  fourteen  papers  read,  tlie  most  notable  were  perhaps  those 
of  Messrs.  I'upin,  Steinmetz,  Duncan,  Crocker  and  Crehore. 
The  paper  of  Dr.  Pupin   in  a  sense  is  an  extension  and  ap- 
plication of  the  principles  developed  in  his  paper  read  before 
the  annual  meeting  of  last  year,  and  relates  directly  to  the 
analysis  of  alternating  current  curves  by  means  of  the  reson- 
ance principle,  and   investigations  into  the  origin  of  har- 
monics.    An  interesting  result  of  the  metliod  outlined  was 
the  proof  it  furnished  of  the  constant  intensity  of  a  rotary 
magnetic  field,  which  has  so  often  been  doubted,     in  tlie 
paper  of  Mr.  Steinmetz,  which  is  a  continuation  of  his  clas- 
sical researches  in  hysteresis,  it  was  shown  that  the  results 
of  investigations  by  others  have  confirmed  those  arrived  at 
by  him  as  contained  in  the  previous  sections  of  tlie  same 
paper.     Among  the  points  of  interest  in   the  paper  are  a 
discussion  of  the  distinction  between  hysteresis  and  molecular 
magnetic  friction,  and  data  showing  that  much  better  iron 
can  now  be  commercially  obtained  from  a  hysteretic  stand- 
point than  existed  but  a  few  years  ago.     The  paper  by  Dr. 
Duncan  contains  a  description  of  another  application  of  his 
elegant   method   of   alternating   current   analysis,  tliis   time 
t(j  induction  motors,  including  the  study  of  their  armature 
currents.     Dr.   Crehore   described  a  beautiful   method  de- 
vised by  him  for  the  study  of  magnetic  induction,  based  upon 
the  change  in  the  coeflicient  of  refraction  of  a  material  in 
a  field  of  induction.     My  this  method,  unlike  others,  there  is 
no  inertia  to  mar  the  results,  and  a  ray  of  light  is  employed 
as  a  pointer  in  the  apparatus  described.     Relating  to  new* 
apparatus  are  the  papers  of  Messrs.  Willyoung,  Wurts  and 
liedell.     The    commercial   character   which    sometimes   at- 
taches  to  papers  of  this   kind   is  in   the   present  case   re- 
lieved by  the  very  full  manner  in  which  the  principles  con- 
cerned are  illustrated,  while  the  very  complete  experimental 
demonstration  by  Mr.  Wurts  of  the  physical  facts  relating 
to  his  subject  was  one  of  the  successful  features  of  the  meet- 
ing.    The  phase  indicator  of  Dr.  Bedell,  while  apparently 
possible  of  only  a  limited  application,   is,  nevertheless,  a 
device  as  ingenious  as  it  is  simple.     The  paper  of  Mr.  Gris- 
com  is  particularly  appropriate  at  the  i)resent  time  in  view 
of  the  renewed  interest  being  taken  in  storage  batteries,  and 
will  doubtless  result  in  some  of  the  many  points  considered 
being  taken  up  by  others.     An  unusual  amount  of  infonna- 
tion  and  data  is  funiished  in  regard  to  obscure  points  in  the 
theory  of  the  storage  battery,  and  the  several  problems  left 
«»pcn  for  solution   have  their  bearings  most  clearly  indicate<l. 
The  paper  o{  I'rof.  Anthony  is  useful  as  bringing  out  the 
principles  that  should  not  be  lost  sight  of  in  the  considera- 
tion of  the  distribution  of  light,  but  perhaps  it  would  have 
been  well  to  have  laid  more  stress  upon  the  fact  that  owing 
to  other  important  factors  that  enter  into  the  case  the  one 
developed  should  rather  be  consitlered  a  guide  than  as  cap- 
able of  direct  application.     Messrs.  Jackson  and  Ochsner 
by  their  experiments  cast  doubt  upon  the  generally  accepted 
principle  that  fuses  are  deteriorated  by  alternating  currents, 
yet  we  should  await  further  confinnation  of  their  results  be- 
fore  casting  asitle   those   of  previous   exf)erimenters,  with 
which  they  conflict.     Dr.  Bell  brings  forth  some  more  hard 
facts  in  favor  of  induction  motors,  and  shows  that  the  power 
factor  varies  little  within  a  very  considerable  practical  range, 
while  the  rqiroach  of  the  inefficiency  of  such  motors  at  other 
than  normal  load  applies  with  no  greater  force  than  to  direct 
current  series  motors,  which  have  no  advantage  whatever  in 
this  respect.     The  papers  of  Messrs.  .\dams  and   Ow^ns 
deal  with  important  points  in  dynamo  design,  and  added  to 
their  intrinsic  value  by  developing  what  was  perhaps  the 
most  valuable  discussion  of  the  meeting. 
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Electricity  at  Cramps'   Ship  Yard. 
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VERY  one  is  familiar  with  the  name  of 
the  WilHam  Cramp  &  Sons  Ship  and 
Engine  Building  Company,  of  Phila- 
delphia, but  the  important  part  which 
electricity  in  its  yard  plays  in  the  con- 
struction and  equipment  of  a  modern 
vessel  is  not  so  well  known. 

Electricity  was  first  introduced  into 
this  yard  in  189c,  and  from  a  small 
plant  of  two  incandescent  machines  and  about  one 
Inmdred  lamps  it  has  grown  to  an  immense  extent  in 
the  past  four  years,  until  now  over  3,000  incandescent  lamps 
and  125  arc  lamps  are  in  use.  Recognizing  the  many  ad- 
vantages which  the  electric  motor  possesses,  the  general 
adaptability  to  every  condition  where  power  is  required  has 
led  to  the  introduction  of  electricity  where  it  v/as  possible, 
Situated  almost  in  the  centre  of  the  large  yard  is  the  electric 
light  station,  or,  as  it  is  commonly  called,  power  house,  and 
from  its  lofty  cupola  the  numerous  wires,   for  the  trans- 


stroke  of  30  inches,  and  is  driven  by  an  electric  motor  car- 
ried upon  the  back  of  the  upright,  giving  no  less  than  30 
forward  and  30  backward  speeds.     It  also  has  a  special  feed 
for  milling,  and  this  feed  is  not  dependent  upon  the  spindle, 
is  also  entirely  separate  from  the  drilling  and  boring  feeds, 
and  yet  has  a  range  for  the  widest  p(jssible  variation  in 
diameter  of  milling  cutter  and  pitch  of  cutting  tooth.     In 
short,  it  is  suitable  for  all  kinds  of  milling  work.     The  drill- 
ing and  boring  feeds  are  in  two  series  of  fine  and  coarse, 
each  with  a  wide  range,  and  the  total  variation  is  from  .002 
to  .3  of  an  inch.     The  centre  of  the  spindle  is  only  eight 
inches  from  the  face  of  the  upright,  and  the  long  bearing 
of  the  boring  head  insures  a  very  stiff  machine  under  cut. 
One  very  important  feature  of  the  whole  arrangement  is 
that  the  operator  travels  with  the  boring  head,  and  he  can 
therefore  make  any  movement  of  the  spindle,  horizontally 
or  vertically,  at  the  head  itself,  promptly,  at  the  rate  of  20 
feet  per  minute  or  less  and  with  the  greatest  nicety.     For 
instance,  if  the^machine  is  at  work  at  a  height  of,  say,  six  feet 
from  the  floor,  and  it  should  be  necessary  to  shift  horizontally 
either  a  few  inches  or  several  feet,  the  man  simply  engages 
the  necessary  gears  and  the  movement  is  promptly  and  ac- 
curately made,  while  in  the  usual  constructions  of  such  ma- 
chines it  would  be  necessary  for  him  to  either  come  down 
from  the  platform  and  make  the  manipulations  himself  as 
best  he  could,  or  call  an  assistant  to  make  them  while  he  saw 
that  the  adjustment  was  correct.     The  advantage  of  being 


mission  of  power  and  light,  branch  out  on  all  sides,  forming 
a  perfect  network. 

Within  the  station  we  can  see  the  magnitude  of  the  plant. 
A  200-h.  p.  New  York  Safety  engine  furnishes  power  to 
drive  four  Edison  and  three  Thomson-Houston  arc  n:a- 
chines ;  a  50-h.  p.  Armington  &  Sims  engine  runs  a  200-light 
Edison  and  300-light  United  States  dynamo;  a  150-h.  p. 
vertical  compound  engine  runs  the  400-light  Elecrro-Dyna- 
mic  Company's  dynamo  and  the  iio-kw.  Eddy  generator 
for  power  transmission  around  the  yard. 

Electricity  is  of  much  value  in  the  large  boiler  shop,  where 
there  are  two  50-ton  and  one  lo-ton  electric  cranes,  which  do 
all  the  hoisting  and  transporting  of  the  immense  boilers  for 
the  ships,  some  weighing  eighty  tons  and  over,  which,  never- 
theless, are  handled  with  the  utmost  ease.  Here  we  see  that 
the  electric  motors  possess  advantages  over  any  other  form 
of  power  which  could  be  used. 

A  useful  tool  in  this  shop  is  a  machine  for  drilling  and 
tapping  marine  boiler  heads,  made  by  Wm.  Sellers  &  Co., 
and  employing  H.  Ward  Leonard's  system  of  electric 
control.  It  has  a  spindle  4  inches  in  diameter,  with  a  verti- 
cal range  of  8  feet,  a  horizontal  range  of  14  feet,  and  a 


PORTABLE     ELECTRIC     bRILL. 

able  to  make  nice  adjustments  quickly,  and  thus  keep 
the  boring,  drilling  or  milling  tools  under  cut  as  much 
of  the  time  as  possible,  is  apparent,  as  well  as  the  absence 
of  the  usual  long  shafts  to  transmit  the  power  to  the  spindle 
and  the  great  variety  of  speeds  which  is  possible  with  the 
Leonard  electric  system  of  regulation. 

Portable  electric  drills  are  used  around  the  yard  for 
drilling  holes  in  the  plates  of  the  vessel,  as  illustrated  in 
Fig.  I,  which  show^s  a  2-h.  p.  Electro  D3'namic  Ca-.npany's 
drill  motor,  with  flexible  shaft  drilling  holes  in  keel  plates. 
These  motors  do  all  the  heavy  drilling  through  the  thick 
protective  deck  sheets  of  the  war  vessels,  saving  much  valu- 
able time. 

Passing  from  the  boiler  shop  to  the  I.  P.  Morris  foundry, 
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one  of  the  best  equipped  in  the  country,  it  is  surprising  to  see 
how  much  the  foundry  man  depends  upon  electricity,  >et  not 
a  single  accident  is  recorded  smce  the  50-ton  electric  crane- 
was  installed.  This  crane  is  one  of  tiie  latest  type  built  b) 
VV  illiaiji  iiellers  &.  Co.,  of  Pliiladelphia,  and  is  especially  in- 
teresting from  the  fact  that  it  is  worked  entirely  by  electric 
motors,  every  movement  being  controlled  by  a  separate 
motor.  Electricity  is  put  to  many  other  uses  in  the  loun- 
dery ;  all  tlie  gib  cranes  are  run  by  motors,  and  their  speed  can 
be  varied  a.s  recjuired  by  special  resistance  boxes  close  at 
hand.  The  centrifugal  sand  mixer  receives  its  power  from 
a  loh.  p.  motor,  as  also  the  loam  mill  and  sieve,  and  lor  hfi- 
ing  cores  a  small  lo-ton  crane  performs  the  work.  Tue 
5-ton  electric  crane,  whicli  handles  the  plates  in  tlie  ship  ihed 
and  the  brass  f»mndry,  with  its  -i5-t<>ii  biiaw  crane  and  numer- 
<ius  motors,  completes  the  list  of  electric  cranes  now  mstalkd. 
Perhaps  the  most  useful  electrical  machine  in  the  works 
is  the  electric  hoist,  consisting  of  a  30-h.  p.  Bill  berg  motor 
directly  connected  by  gearing  to  a  VNilliamsun  hoisting 
engine,  the  motor  of  which  is  controlled  by  the  White  auto- 
matic switch.  The  switch  is  geared  to  the  armature  shaft, 
and  consists  of  a  rotating  electric  magnet  separately  excited 
and  having  a  circular  iron  keeper  attached  to  the  switch 
lever,  which,  when  the  armature  circuit  is  closed  by  throwing 
the  hand  switch,  also  closes  the  circuit  on  the  electromagnets, 
causing  the  switcli  lever  to  rotate,  which  cuts  out  tlie 
sections  of  resistance  successively,  until  the  lever  ha.s 
reached  the  stop  at  the  top  switch  circle;  here  the  rinj; 
slides  (jn  the  face  of  the  magnet  until  the  main  circuit 
is  broken,  when  the  switch  lever  drops  to  the  startint,' 
position  by  cither  weight  or  spring  attachment.  Thi'^ 
useful  machine  has  done  all  the  hoisting  of  the  steel 
plates  «)n  the  International  Navigation  Company's  new 
ship  .St.  Paul,  now  in  course  of  construction,  rcijuiring 
no  repair  and  little  atten- 
tion since  installed. 

In  the  bending  shed,  the 
iron,  white  with  heat,  is 
drawn  from  the  furnaces  by 
aid  of  the  lo-h.  p.  electric 
hoisting  engine,  a  cut  of 
which  is  given  herewith,  ac- 
complishing in  a  few  sec- 
onds the  work  of  from  forty  to  fifty  laborers. 

The  incandescent  light  is  an  important  thing,  even  a 
necessity  in  the  construction  of  a  ship.  As  soon  as  the 
plates  are  on  the  ship,  and  it  becomes  dark,  it  is  necessary 
t«»  light  up  the  interior  by  .some  artificial  light,  and  here  the 
nuandescent  lamp  has  stiper.seded  the  candle  and  the  dan- 
gerous oil  lamp  for  temporary  lighting.  In  the  ships  under 
construction  there  are  about  2.cxx)  incandescent  lamps,  light- 
ing them  fntni  stem  to  stern,  and  afTonling  the  workman 
plenty  of  li^rht,  even  in  the  darkest  comers,  where  candles 
would  hardly  be  of  any  ser\'ice. 

Small  motors  furnish  power  tor  grindstones  on  the  ships, 
while  the  portable  electric  drills  arc  used  for  manv  purposes! 
saving  time  and  l.ihor. 

The  electric  "deck  planer."  Iatel\  nnporicd  from  England, 
planes  with  its  shaq)  steel  knives  the  rough  decks,  perform- 
mg  the  work  in  one-quarter  the  time  it  would  require  to  do 
It  by  hand  and  with  greater  accuracy.  An  electric  elevator 
m  the  niaiti  ofliec  afTords  an  easy  m'cans  of  comnninicating 
with  the  different  floors:  electric  fans  for  cooling  the  offices 
electric  clocks,  call  hells  and  telephones  sum  up  the  manv 
uses  to  which  electricity  is  put  wHtliin  the  works. 

Tt  is  now  well  recognized  what  an  important  place  elec- 
tncity  has  in  the  equipment  of  a  nvdern  warship.  In  180T 
the  electrical  department  was  established  in  this  >-ard.  and 
since  then  the  company  has  installed  electric  liirht  plants  in 
the  following  Govenimcnt  vessels:  I'nited  States  steam- 
ships   Xew    York.    Columbi.n,    Minneapolis.    Indiana    and 


Massachusetts.  Since  the  plants  in  the  above  vessels  have 
been  subjected  to  a  severe  Government  test  and  passed  all 
requirements,  it  shows  conclusively  that  the  electrical  (ie- 
tails  are  as  carefully  looked  after  as  any  other  important 
feature  in  the  construction  of  the  ship.  In  the  Govern- 
ment plants  a  standard  type  of  generating  set  has  been 
adopted,  and  the  accompanying  illustration  gives  tlie  gen- 
eral view. 


IM)kl\(i.     DKII.LINO     AND     MIl.l.lN.i     ,MACHI\K.     WITH     ELIXTRIC     CONTROL. 

The  engine  shall  ami  .irmaiuie  shaft  are  directly  coupled, 
the  armature  being  secured  with  a  feather  and  two  sei 
screws  to  the  armature  shaft.  1  he  engines  are  run  with 
out  the  use  of  lubricants  in  steam  spaces,  they  arc  compact 
and  light,  and  all  parts  are  accessible  for  examination;  they 
g(jvern  automatically,  constxjuently  the  brushes  on  the 
<lynamo  are  fixed  for  all  loads!  The  dynamos  are  four-pole, 
compound  wound,  with  a  special  resistance  for  series  field 
directly  on  the  headboard  of  the  machine.  The  magnetic 
field  is  inappreciable  at  a  distance  of  15  feet.  The  engines 
make  400  revolutions  with  80  pounds  of  steam. 

The  dynamo  room  is  located  below  the  protective  deck 
and  as  near  as  possible  to  the  boilers.  For  ventilating  the 
dynamo  room  an  electric  motor  directly  connected  to  an 
exhauster  fan  is  used.  This  fan  draws  air  from  the  deck  and 
di.-charges  it  through  the  outlets,  so  placed  as  to  give  the 
best  circulation  of  fresh  air  within  the  room.  In  some  ships 
a  blower  for  taking  out  the  foul  air  is  installed.  Small 
portable  ventilating  fans  are  used  for  ventilating  the  double 
bottoms  and  such  places,  taking  their  current  from  an  ordi- 
r.ary  lamp  attachment. 

The  switchboard  adopted  by  the  United  States  Navy  is 
,  shown  in  the  accompanying  illustration.  It  combines  small 
size  and  weight  and  simplicit)-  in  control.  A  section  can  be 
changed  from  one  dynamo  to  another  by  sitnply  shifting 
the  knife  switch  seen  in  the  illustration  and  any  combination 
of  dynamos  can  also  be  made. 

The  t^vo-wi^e  svstem  is  the  one  used,  and  the  wires  ate 
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enclosed  in  wooden  moldings,  each  wire  having  a  groove 
by  itself,  and  being  separated  from  all  others  and  from  the 
deck  or  iron  bv  at  least   oiu-half  an   inch   of  wood.     The 


usually  situated  on  the  bridge.  A  series  motor,  placed  in 
the  pedestal  of  the  lamp  and  geared  to  the  barrel,  trains  and 
elevates  the  lamp.    The  annature  of  the  motor  revolves  always 


MARINE   TYPE   DYNAMO. 

molding  prevents  short  circuits  and  grounds  when  any  in- 
jury has  been  done  to  the  insulation  of  the  wires. 

The  searchlights  on  the  war  vessels  are  of  the  latest  tyi)e 
made  by  the  General  Electric  Company.  The  accompany- 
ing il'.ustration  shows  the  autcrmatic  lamp.  The  lamps  arc 
run  from  the  same  dynamo  that  supplies  the  incandescent 
lamps,  the  voltage  being  reduced  by  means  of  dead  resist- 
ance placed  in  tlie  control  stand  mechanism.  The  dead  re- 
sistance is  required  to  steady  the  current  in  the  lamp  and 
also   to   prevent   short  circuiting   while    working.     On   the 


WHITE   AUTOMATIC   SWITCH. 

in  the  same  direction,  and  is  operated  by  switches  placed  in  the 
control  stand.  The  speed  of  the  motor  is  regulated  by 
means  of  a  rheostat.  Geared  to  the  armature  of  the  motor 
are  four  revolving  electromagnets.  One  pair  of  magnets 
is  for  elevating  or  depressing  the  lamp,  the  other  for  train- 
ing.    Between  each  pair  of  magnets  is  a  disc  of  soft  iron 


ELECTRIC     HOISTING     ENGINE. 


SEARCHLIGHT  ARC   LAHP. 


United  States  steamshi))s  New  York  and  Columbia  the 
searchlights  are  electrically  controlled.  By  this  means  the 
elevation  and  training  of  the  light  are  placed  under  the  con- 
trol of  the  operator  stationed  in  the  control  stand  house, 


secured  to  a  shaft,  which  is  connected  by  rods  to  gearing 
wheels.  When  one  of  the  electromagnets  is  excited  this 
disc  is  in  motion,  a  slot  engages  with  a  pin  on  the  magnet 
frame,  making  the  disc  revolve  with  the  magnet  and  giving 
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the  motion  through  the  gearing  to  the  lamp.  The  switches 
for  operating  the  controlling  mechanism  are  placed  on  the 
control  stand  and  connected  to  the  motor  by  means  of  an 
eight  No.  14  li.  W.  G.  stranded  cable. 

The  lamps  are  adjusted  to  run  on  a  current  of  from  85 


ARDOIS  KEYBOARD. 

to  (/J  amperes  at  a  pressure  of.  56  volts  with  a  1  1-4-inch 
cored  Ilardmuth  upper  carbon  and  a  i-inch  solid  lower 
carbon. 

An  interesting  apparatus  used  on  board  the  Government 
vessels  for  night  signaling  is  the  .\r(lois  signal  set.     It  con- 


different  combinations  of  lights  can  be  made  correspond- 
ing to  a  special  code  of  signals. 

The  introduction  of  electric  motors  on  board  naval  ves- 
sels has  been  quite  prominent  in  the  past  few  years.  The 
many  uses  for  which  the  electric  motor  is  far  superior  to  any 
<  'ther  in  convenience,  weight  and  cleanliness  recommend 
it  for  use  on  ventilating  fans,  rapid-firing  guns,  steering, 
ash  hoists  and  workshop  machiner}'. 


Aurora   Borealis  and  Earth   Currents. 


To  Ihe  Editor  0/  The  Electrical  World  : 

Sir — There  was  a  localization  on  the  western  half  of  the 
North  American  continent,  not  only  of  the  fine  aurora  of 
Feb.  23.  but  also  of  the  earth  currents,  affecting  the  telegraph 
lines,  which,  so  far  as  is  now  known,  after  careful  inquir>-, 
were  recorded  only  west  of  Chicago  on  that  date.  The  day 
following,  however,  both  the  aurora  and  earth  currents  ex- 
tended eastward,  anfl  were  strongest  along  the  Atlantic 
coast.  This  localization  in  longitude  appears  to  depend 
primarily  upon  the  development  of  a  temporary'  magnetic 
system  having  its  poles  at  a  certain  hour  angle  from  the  sun. 
Thus,  there  is  concentration  of  effect  at  the  meridians  in  the 
proper  location  to  receive  it  at  the  time.  Local  terrestrial 
conditions  may  modify  the  distribution  somewhat,  but  do 
not  originate  it,  it  dejjending  upon  the  relative  positions  of 
sun  and  earth  in  relation  to  the  temporary  lines  of  force  be- 
ing developed  at  such  times.  The  whole  matter  is  being 
actively  investigated  by  the  aid  of  the  concerted  observations 
of  the  aurora  which  have  been  organized  in  connection  with 
the  Peary  expedition,  and  which  are  proving  to  be  successful. 
The  authoritit><  of  the  Western  I'nion  Telegraph  system  are 


NAVAL    SWITCHBOARD. 

siM^  of  nvc  tloublo  signal  lnntern^,  similar  to  that  shown  in 
the  illustration,  each  containing  two  lenses,  one  red  and  one 
white,  and  lighted  by  a  32-c.  p.  incandescent  lamp.  These 
lamps  arc  coimecteil  by  a  stranded  cable  to  the  keyboard, 
an  illustration  of  which  is  given,  which  is  usually  placed  in 
the  control  stand  house.     Bv  means  of  this  kevboard  6.: 


AKDOIS     SKiNAL    LANTERN. 

l)cconnng  intereHicd  m  prcsemng  more  complete  mem- 
oranda of  the  geographical  distribution  of  earth  curnnts  on 
their  lines  for  the  puqiose  of  comparison,  especially  with  the 
distribution  of  auroras  and  thunderstorms,  information  re- 
specting which  is  now  to  be  had  in  greater  detail  than  ever. 
Ljons.  N.  Y.  M.  A.  VEEDER. 
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HE  eleventh  annual  meeting  of  the  Ameri- 
can Institute  of  Electrical  Engineers  in 
Philadelphia  last  week  was  one  of  the  most 
successful  gatherings  which  that  body 
has  ever  held,  and  marks  in  a  fitting  mannei  the  close  of  its 
first  decade  of  existence.  The  attendance  was  unusual,  ex- 
ceeeding  that  of  any  previous  meeting.  The  total  number 
present  approximated  150  and  the  large  average  attendance 
upon  the  daily  sessions  was  especially  gratifying.  It  has 
been  too  often  the  case  in  the  past  that  the  authors  of  the 
papers  have  been  obliged  to  address  empty  chairs  and  the 
discussions  have  been  partici- 
pated in  only  by  the  faith- 
ful few.  On  this  occasion 
the  reverse  was  the  case,  and 
so  many  were  present  that  a 
considerable  portion  of  the 
audience  were  obliged  to 
stand.  The  room  where  the 
meetings  were  held,  unfortu- 
nately, proved  much  too  small, 
but  it  had  not  been  anticipated 
that  so  much  interest  would 
centre  in  the  sessions.  The 
discussions  gave  evidence  of 
the  spirit  of  the  meeting  and 
were  so  vigorously  partici- 
pated in  that  it  was  frequentl} 
found  necessary  to  limit  or 
postpone  them. 

The  attendance  was  as 
strong  in  quality  as  quantity. 
There  was  a  noticeably  large 
percentage  of  the  most  promi- 
nent workers  in  the  electrical 
field  present,  and  the  result 
was  a  series  of  discussions  of 
rare  importance  and  merit.  It 
was  unfortunate  that  at  the 
close  of  the  meeting  the  dis- 
cussion of  some  of  the  most 
important  papers  read  was 
necessarily  cut  short,  but  it  is 
hoped  that  the  printed  Trans- 
actions may  make  amends  for 
this  loss. 

The  prosperity  of  the  In- 
stitute is  evidenced  by  the  fact 
that  the  membership  has  now 
reached  a  total  of  800,  a  net 
gain  of  127  during  the  past^ 
year.      The     deaths,     resigna^ 

tions,  etc.,  during  the  past  twelve  months  would  increase 
this  number  by  over  fifty.  The  report  of  the  aouncil  briefly 
reviews  the  progress  made  during  1893.  For  a  long  time 
the  question  of  an  official  badge  had  been  before  the  mem- 
bers, and  this  has  been  settled  by  the  adoption  of  a  design, 
which  now  appears  upon  all  publications  erf  the  Institute. 


The  work  of  the  Institute  in  connection  with  the  Interna- 
tional Electrical  Congress  and  the  establishing  of  head- 
quarters at  the  World's  Fair  by  voluntary  subscription  re- 
flect great  credit  upon  its  officers  and  members.  Arrange- 
ments are  now  also  being  made  for  the  publication  of  the 
work  of  the  International  Congress.  The  adoption  of  a 
plan  for  local  meetings  and  the  establishment  of  a  local 
branch  at  Chicago  was  perhaps  the  most  important  step 
taken,  and  promises  to  be  crowned  with  success.  The  re- 
port of  the  treasurer  shows  an  encouraging  balance  in  the 
treasury  with  which  to  begin  the  new  year. 

The  selection  of  Philadel- 
phia as  the  meeting  place  was 
exceedingly  fortunate,  as  those 
present  can  abundantly  tes- 
tify. Not  only  was  this  a 
merited  compliment  to  the 
Institute's  genial  president, 
but  the  Quaker  City  proved 
to  be  a  most  satisfactory 
gathering  place.  The  hos- 
pitality of  the  city  is  far-famed, 
and  the  members  of  the  Insti- 
tute found  that  it  had  not  been 
overestimated.  The  many 
courtesies  extended  to  them 
were  fully  appreciated  and 
will  be  gratefully  remembered. 
A  feature  of  the  meeting 
was  the  presence  of  the  ladies, 
this  being  the  first  time  in  the 
history  of  the  Institute  that 
they  have  graced  the  occasion 
with  their  presence.  Not  only 
did  they  add  to  the  pleasure  of 
the  sterner  sex,  but  they  thor- 
oughly enjoyed  the  experi- 
<  nee  themselves  and  are  warm 
in  their  praise  of  the  hos- 
pitable treatment  accorded 
them. 

President  Houston  is  en- 
titled to  the  thanks  of  the  In- 
stitute for  the  able  and  im- 
partial manner  in  which  he 
presided  over  the  meetings, 
presenang  dignity  and  equa- 
nimity under  all  circumstances 
and  asserting  his  authority, 
when  necessary,  with  such  tact 
and  geniality  that  it  might  al- 
most be  counted  a  pleasure  to 
l:»e  called  to  order.  Under  his  skilful  guidance  the  pro- 
gramme was  carried  out  in  full,  and  this  without  sacrificing 
any  of  its  essential  features.  All  the  papers  were  read  with 
the  exception  of  two,  which  were  withdrawn  by  the  authors, 
and  all  were  given  an  opportunity  to  paritcipate  in  the  dis- 
cussion.    The  proceedings  will  be  found  below  in  detail. 
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The  clcvcnili  annual  meeting  oi  the  American  institute  of 
|-:iectrical  Knj.Mncers  was  called  to  order  b.  President  Hous- 
ton in  the  assemhh   room  ».f  the  Hn},nnecrs"  Club,  of  Phila- 
delphia,  iuesdav.  Slav  15,  at  '10:30  .\.  M..  and  immcdiatelx 
proceede<l   t<;   tile   transaction   of  routine   l)usiness.     At    11 
A.  M.  .Mayor  Stuart  was  aiin<»unced,  and  in  a  few  graceful 
words  welcomed  the  Institute  and  its  members  to  the  City 
of  iirotherly  Love.     In  extending,'  to  the  members  the  hos- 
pitalities of' the  citv.  the  mayor  lai<l  stress  on  a  visit  to  the 
.Municipal   IClectrical   liureau'.  the  efiiciency  of  which  he  re- 
ferred   to    with    jiride.     President     Houston    appropriately 
thanked  the  may«»r  f«»r  his  he;irt>    words  of  welcome,  and 
sai<l    that    they    would    be    held    in    y^rateful    remembrance. 
Prof.  Trautwine.  president  of  the  Knginecrs'  Club,  after  a  few 
wc.rds  on  behalf  of  the  body  which  had  so  kindly  placed  its 
facilities  at  the  disjx.sal  of  the  Institute,  greeted  the  members. 
The  treasurer  submitte<l  his  report,  showing  that  the  In- 
stitute is  in  an  aclniirable  financial  condition.     The  report 
showed  that  the  receii>ts  for  the  year  were  $10,454.60  and 
the    disbursements    $10,047.(6.    leaving    on    hand    $407.54. 
The  building  fund,  including  accrued  interest,  now  amounts 
to  $<;o54<j.     A  committee,  consisting  of  (ieorge  H.  Hamil- 
ton and  William    I.   Hammer,  was  appointe<l  to  audit  ac- 
counts. 

.\  resolution  was  adojited  directing  the  Committee  of 
I 'nits  and  Standards  to  memorialize  Congress  and  urge  the 
legalization  of  the  electrical  units  adopted  by  the  Chicago 
P'.Uvtrical  Congress. 

The  report  of  the  Committee  ui\  the  Revision  of  Election 
Rules  was  received,  and  after  a  long  and  tiresome  discussion 
in  regard  to  the  phraseology  of  se%"eral  minor  amendments 
tin-  report  was  adopted. 

The  chairman  annoumeil  invitations  to  visit  ( iirard  (.  ol 
lege,  the  power  house  of  the  Philadelphia  Traction  C!ompany, 
the  (iermantown  Electric  Light  Company,  the  Athletic 
(  lub  of  the  .Schuylkill  .Navy,  La  Roche  Klectrical  Works, 
(Jueen  ^  Co.'s  slum  room,  the  Historical  Society  of  Pcnn- 
svlvania,  the  I'Mison  electric  light  stati«)n.  the  factory  of  the 
thioride  /Xccumulator  Company  and  the  Cniver.sity  of 
Pennsylvania.  As  the  counting  oi  the  ballots  was  not 
Miarlv  coinplete<l  and  there  was  no  rither  business  to  trans- 
act, the  meeting  ailjourne<l. 

AKTKllNMMlN  8KSHI0N. 

The  meeting  oi  the  general  session  was  opened  at  2 
P.  M..  and  the  president  delivered  an  interesting  address 
on  "  ,\  Review  of  the  Progress  of  the  .Xincrican  Institute  of 
l-'lectrical  iMigineers." 

President  Houston  referred  to  the  fact  that  the  Institute 
had  its  origin  in  Philadelphia  ten  years  ago.  having  been 
organized  by  prominent  electricians  c<»nnected  with  and  in 
attentlance   on    the    International    Ivlrctrical  .F.xhibition    of 
i8»H4.      The  first  step  was  the  circulation  in  .\pril.  1884.  by 
Mr.  N.  S.  Keith,  of  a  paper  re<|uesting  signatures  for  the 
pul^lose  of  organizing  an  electrical  sfviety.     A  preliminar\- 
meeting  was  called  on  April  15  of  the  same  year  in  the  city 
tf  \ew  ^'ork.  at  which  a  series  of  ros(^luti«Mis  was  parsed 
and  fl  committee  or  organization  appointed  to  call  a  meet 
ing,  which  was  subsequently  held  on  Mav  13.  18S4,  when 
rules  were  adopted  and  officers  elected.     The  first  regular 
meeting  of  rhe  Tnstittite  was  held  in  Philadelphia.  Oct.   7 
Hnd  S.  1884.  in  one  of  the  buildings  of  the  Electrical  Exhibi- 
tion. 

The  presitlent  sketcheil  the  gn^wth  of  the  Institute  and  re- 
ferred to  the  preponderating  influence  which  its  members 


have  had  upon  the  progress  of  electrical  engineering,  and 
called  attention  to  the  great  and  growing  value  of  its  Trans- 
actions.    Stress  was  laid  upon  the  valuable  work  of  the  In- 
stitute in  connection  with  the  preliminan.-  arrangements  for 
the    Chicago    Electrical    Congress   and    its   subsequent   as- 
-nm})ti<;n  of  the  unfinished  work  left  by  that  body,  on  the 
adoption  of  the  names  of  the  magnetic  units,  and  its  more 
recent  action  in  regard  to  the  definition  of  inductance  and 
reactance.     A    graceful    tribute   was   paid   to  the   electrical 
press  and  the  affiliated  professional  electrical  associations  of 
Europe.     It  was  pointed  out  that  only  in  England,  France 
and  ( iermany  are  the  electricians  from  all  parts  of  the  coun- 
try concentrated  in  one  central  body  comparable  in  import- 
ance to  the  .\merican  Institute  of  Electrical  Engineers,  and 
attenticjn  was  called  to  the  fact  that  the  countries  in  which 
there  has  been  so  marked  a  progress  in  electrical  inventit  n  ai^d 
engineering  arf>  those  which  possess  the  advantages  of  this 
combined  effort  on  the  part  of  all  its  electricians.     Among 
the  benefits  enumerated  in   the  address  which  result  from 
the  existence  of  the.se  various  learned  associations  are  the 
following:     Concentration  of  effort,  increased  mentality  ex- 
cited by   generous  rivalry,  .systematic  exploration  into  the 
domains  of  the  unknown,  the  tacit  agreement  as  to  what 
shall  be  regarded  as  standards  of  good  work,  the  practical 
establishment  of  a  high  court  of  last  resort,  by  which  all  dis- 
'  puted    ([uestions   in    electrical    engineering   shall    finally   be 
settled,  and  the  means  of  establishing  a  rapid  communication 
of   ideas   l)etween    different    i)nrts   of  the   country    and    the 
world. 

The  necessit)-  of  a  central  body  for  exercising  the  gov- 
erning powers  of  the  Institute  is  dwelt  upon,  and  the  e\nls 
])ointed  out  which  would  be  likely  to  follow  from  a  neglect 
of  this  principle;  on  the  other  hand,  owing  to  the  great  dis- 
tances in  our  country  the  difficulty  exists  in  all  the  members 
attending  the  meetings  of  a  central   body.     The  problem 
involved  in  these  antagonistic  conditions  is,  however,  to  a 
great  extent,  solved  by  encouraging  simultaneous  meetings 
in  all   parts  of  the  country,  where  the  same  paper  can  be 
read  and  discussions  held  therei)n.  yet  at  the  same  time  hold 
ing  the  governing  body  resi)onsiblc  for  the  proper  direction 
of  all  the  work  of  the  Institute.     The  great  success  of  the 
Chicago  meeting  is  referred  to  and  the  hope  expressed  thai 
there  may  soon  be  similar  iiiceiings  held  in  other  parts  of 
the  country  where  the  membershii>  will  warrant  it. 

.\fter  referring  to  the  bright  future  of  the  American  Insti 
tute  of  Electrical  Engineers,  the  advantages  to  be  derived 
from  co-operati<ni  are  pointed  out  and  the  members  re- 
minded that  it  is  only  one  of  several  such  organiz^itions  in 
different  parts  of  the  world,  and  that  the  highest  purposes  of 
the  science  and  art  in  which  their  interests  are  so  closely 
centred  can  only  be  realized  by  the  most  cordial  sympathy 
and  hearty  co-operation  \vith  all  associated  societies  and 
their  members  wherever  thev  mav  be. 

Upon   the  conclusion  of  the  President's  address,  which 
was  most  heartily  api>lauded.  the  rejiort  of  the  Committee 
•  'U  I 'nits  and  .*^tandards.  was  brought  up.  recommending  that 
the  definitiiMi  of  the  term  "inductance"  shall  be  identical  with 
that  of  the  cocflicicnt  of  self  or  mutual  induction,  or  /..    The 
report  stated  that   the  opinion  has  been  asked  of  the  na- 
tional electrical  professional  bodies  of  Great  Britain.  Ger- 
many. Austria  and  France,  in  regard  to  the  definition  of  this 
term :  that  the  two  former  were  strongly  in  favor  of  defining 
it  as  beine  identical  with  the  coefficient  of  self-induction: 
that  the  "Electrotechnischer  \'^erein"  of  \'^ienna.  expressed 
no  opinion  and  was  indifferent,  and  that  the  "Societe  Tn- 
tcniationale  des  Electriciens"  expressed  the  opinion  that  the 
^vo^d  should  be  defined  as  a  coefficient  of  induction  into  n 
antrtilar  velocitv      The  disciission  which  Tillowed  was  ]»;ir 
ticipated  in  by  >fessrs.  ,\.  E.  Kennelly.  C.  P.  Steinmctz  ar  I 
Dr.  Bedell,  the  latter  two  favoring  the  French  opinion,  while 
Mr.  Kennelly  sustained  the  report  of  the  committee.     He 
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called  attention  to  the  fact  that  Mr.  Oliver  Heaviside  origin- 
ated the  term  to  replace  that  of  coefficient  of  self-induction 
and  that  the  great  concensus  of  American,  English  and  Ger- 
man opinion  was  in  favor  of  this  view.  He  pointed  out  that 
at  present  confusion  followed  from  the  use  of  the  term  "in- 
ductance" in  two  senses  and  that  this  confusion  would  largely 
increase  on  account  of  tlie  rapid  extension  which  the  branch 
of  electrical  science  in  which  it  occurs  is  taking.  Upon  a 
vote  being  taken,  the  report  of  the  conmiittee  was  adopted. 
Mr.  Steinmetz  then  moved  that  the  word  "reactance"  be 
adopted  for  that  quantity  in  an  alternating  current  circuit 
whose  s(|uare  added  to  the  square  of  the  resistance  is  the 
square  of  the  impedance:  that  is,  the  quantity  between 
brackets  in  the  expression 
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This  motion  was  warmly  seconded  by  Mr.  A.  E.  Kennelly 
and  carried  by  a  unanimous  vote. 

Prof.  VV.  A.  Anthony  then  read  a  paper  "On  the  Sub- 
division  and    Distribution  of  Artificial   Sources   of   Eioht," 


room  40  feet  square,  with  16  lamps  10  feet  apart,  is  fully 
as  well  lighted  as  a  room  16  feet  square  with  4  lamps  8  feet 
apart. 

Referring  to  arc  lamps,  it  is  pointed  out  that  their  efficiency 
is  greatly  overrated,  and  that  instead  of  ten  times  it  is  rarely 
over  three  times  as  great  as  that  of  incandescent  lamps,  or 
only  one  and  one-half  times  with  opal  globes.  With  bare 
arcs,  it  is  shown  that  unless  the  area  to  be  lighted  is  so 
large  as  to  require  about  500  incandescent  lamps,  the  use 
of  full  arcs  requiring  the  same  power  will  leave  some  parts 
of  the  area  less  brilliantly  lighted,  while  in  street  lighting 
the  arc  is  at  still  greater  disadvantage.  The  (jpinion  is  ex- 
pressed that  the  location  of  arcs  1,000  to  1,600  feet  apart 
is  an  entire  waste  of  money,  and  that  a  far  better  illuminaticjn 
would  be  had  with  incandescent  lamps  100  to  200  feet  apart. 

Tn  the  discussion  several  members  expressed  their  sur- 
prise at  the  small  average  candle  power,  less  than  500,  which 
the  author  gave  to  arc  lamps,  but  Mr.  Steinmetz  and  others 
corroborated  Prof.  Anthony  in  this  respect.  Mr.  Kennelly 
called  attention  to  the  fact  that  while  the  calculations  of  Prof. 
Anthony  were  undrmbtedlv  correct,  the  effects  of  (liiTu?ion 
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which  discusses  the  distribution  of  light  with  reference  to 
the  minimum  illumination  of  any  part  of  the  surface  lighted. 
A  given  number  of  i6-c.  p.  lamps  is  taken,  and  the  effect  of 
their  distribution  in  different  ways  on  the  illumination  of 
various  portions  of  a  given  surface  calculated. 

It  is  shown  that  to  obtain  a  uniform  distribution  of  light 
the  lamps  must  be  concentrated  towards  the  outer  boundar}' 
of  the  space  instead  of  being  equally  distributed  over  it. 
The  effect  on  the  uniformity  of  illumination  of  grouping  the 
lamps  in  clusters  is  calculated  for  different  cases.  Taking 
the  illumination  of  the  centre  of  an  area  as  unity  with  a  uni- 
form distribution  of  576  i6-c.  p.  lamps,  the  illumination  at  the 
same  place  with  144  clusters  of  4  lamps  each  is  .813,  and  there- 
fore if  the  illumination  at  any  point  in  the  second  case  is  not  to 
be  less  than  in  the  first  case,  the  number  of  lamps  will  have  to 
be  increased  25  per  cent.  It  is  also  shown  that  the  larger 
an  area  the  less  disparity  will  there  be  between  the  use  of 
clusters  and  a  uniform  distribution  of  light;  for  example,  a 


and  reflection  would  entirely  change  the  results  arrived  at. 
and  that  these  factors  could  never  be  neglected.  ~ 

During  the  afternoon  session  the  tellers,  Messrs.  F.  R. 
Upton  and  Geo.  R.  Metcalfe,  appointed  to  canvass  the  vote 
for  officers,  announced  that  the  following  gentlemen  had  been 
elected:  President,  Edwin  J-  Houston:  vice-presidents,  W.  A. 
Anthony,  F.  B.  Crocker,  James  Hamblet;  managers,  A.  E. 
Kennelly,  W.  D.  Weaver,  C.  S.  Bradley,  W.  B.  \'ansize: 
treasurer,  G.  M.  Phelps 

The  secretary  read  a  communication  from  the  honorar\ 
secretary  of  the  Chicago  meeting,  suggesting  that  the  In- 
stitute make  some  provision  for  the  expenses  of  reporting 
the  discussions  of  the  Chicago  session.  After  some  dis- 
cussion as  to  the  sum  which  should  be  authorized  and  of 
the  wording  of  the  grant,  the  Institute  unanimously  voted 
to  allow  a  sum  not  exceeding  $10  per  meeting  for  the  ex- 
pense? of  a  stenosfraphic  report,  which  amount  is  in  excess 
of  what  was  asked. 
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THE    EVENING. 

An  informal  recqjtion  to  the  members  was  given  in  the 
ivening  at  the  Manufacturers*  Chib,  under  tbi.-  auspices  <»f 
the  ICni^ineers'  Chib  and  the  Electrical  Section  of  the  Frank- 
lin Institute.  The  handsome  club  rooms  were  thronged 
with  members  of  the  electrical  fraternity,  whose  youthful 
ajipearance  was  evidently  a  surprise  to  more  than  one  of 
the  hosts.  The  occasitju  was  j)articularly  enjoyable,  all  of 
the  guests  being  made  to  feel  that  for  the  time  being  the 
club  was  their  own,  and  formalities  of  any  kind  were  dis- 
pensed with.  In  one  of  the  upper  rooms  ample  oppor- 
tunities were  afforded  ior  the  refreshment  of  the  inner  man, 
particular  care  being  taken  that  no  <»ne  should  suffer  from 
the  pangs  of  thirst.  Xor  were  the  la<lies  neglected  and  the 
dancing  men  had  a  free  field  for  a  (lisjilay  of  their  usefulness. 
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The  session  was  opened  by  a  paper  on  "Some  Storage 
I  lattery  Phenomena,"  by  \V.  W.  Griscom,  which  describes 
a  number  <jf  experimental  investigations  of  .storage  battery 
phenomena  little  understood.  It  was  shown  how  the  diverse 
chemical  products  formed  at  different  stageS  of  charge  and 
discharge  would  largely  account  for  the  erratic  form  of  tiie 
curves  of  K.  M.  !•".,  and  that  the  positive  plate  determines  the 
characteristic  curves  of  potential  at  times,  while  at  (Jther  cer- 
tain stages  the  negative  i)late  asserts  itself.  The  curious 
facts  are  stated  that  variations  of  capacities  and  even  of 
!•-.  .M.  !•".  exist  in  plates  identical  in  history  and  position, 
ami  that  one  positive  may  <lischarge  into  its  neighbor.  It 
was  shown  that  in  a  cell  the  rates  of  discharge  of  the  differ- 
ent plates  constantly  varies  in  relation  to  each  other.  An 
actual  decrease  of  temperature  in  a  cell  discharging  was 
noted  and  explained  as  due  to  the  simultaneous  lowering  of 
the  specific  gravity  of  the  electrolyte,  and  it  was  ]ifiinted  out 
that,  contrary  to  ustial  belief,  a  positive  plate  has  more  ca- 
pacity than  a  negative  one.  Several  phenomena  lacking  ex- 
planations arc  referred  to,  including  the  changes  shown  in 
internal  resistance,  the  sinutltaneous  increa.sc  of  internal  re 
sistance  and  potential,  the  tendency  of  a  charged  positive 
to  buckle  away  from  the  light,  and  the  sudden  si>ontaneoiis 
discharge  of  a  fully  charged  positive.  The  commercial  as- 
pects of  the  storage  battery  question  arc  considered  and  the 
non-success  in  .\merica  ascribed  {n  no  allowance  of  a 
margin  of  safety  in  the  weight  an<l  working  of  a  battery,  an 
observance  of  which  factors  has  le<l  to  success  in  Europe. 

In  the  discussion.  Dr.  Duncan  referred  to  his  experimental 
denionstratiotis  of  the  considerable  local  action  in  plates, 
and  t«>  the  imjioverishment  of  the  electrolvte  in  the  plugs 
at  high  rates  of  discharge  affecting  the  capacity  of  a  cell. 

The  next  pajter  on  the  progrannne  was  then  read,  that  of 
Mr.  W'urts  on  "  Di.scrinunating  Lightning  Arresters  and 
Recent  Progress  in  Means  for  Protection  Against  Light- 
ning." which  hatl  been  br< Might  over  from  the  progratnme  n{ 
the  dav  before.  The  paper  is  divide<l  into  three  parts,  the  first 
of  which  describes  some  very  interesting  experiments  made 
in  Colorado,  where  the  ordinary  means  o{  protection  against 
liq:httiing  are  entirely  ina<U(inate  on  account  of  the  scveritv 
of  the  thvmder  storms.  The  apparatus  emploved  was  based 
\\\nm  the  th'.M»ry  of  "electrical  surgings."  tJiat  disniptive  <lis- 
charges  form  nod.il  points  in  the  svstem.  and  that  choke 
coils  form  points  «^f  reflection  where  there  will  he  a  maxinunn 
tendency  to  discharge.  A  discharge  gap  therefore  should 
be  connected  directly  in  front  of  a  choke  coil.     The  ap- 


paratus used,  consisted  of  choke  coils  and  the  familiar  form 
of  non-arcing  mttal  arresters.  The  theory  upon  which  tliis 
api)aratus  was  based  was  substantiated  by  many  beautiful 
laboratory  experiments,  some  of  which  were  given  in  the 
course  of  the  paper  before  the  Institute.  The  method  of 
installation  was  described,  and  the  satisfactor}-  results  ob- 
tained stated.  The  second  section  of  the  paper  set  forth  a 
system  of  protection  against  lightning  on  circuits  of  any 
potential  by  the  use  of  choke  coils  in  series  with  tlie  circuit. 
The  theory  of  lightning  discharges  was  taken  up  at  con- 
siderable length.  The  third  section  Nvas  devoted  to  dis- 
criminating lightning  arresters,  two  varieties  being  de- 
scribed, (a.)  the  condenser  lightning  arrester;  (b)  the  non- 
arcing  railway  arrester. 

The  discussion  which  followed  was  quite  generally  par- 
ticipated in,  and  proved  to  be  of  considerable  interest 

Mr.  Sachs  suggested  that  if  a  considerable  number  of  chok- 
ing coils  were  used  in  series,  there  would  be  trouble  fronj 
the  resulting  impedance.  Mr.  Stanley,  however,  stated  that 
there  would  be  no  difficulty  in  this  direction.  Lightning 
discharges  were  of  enormously  high  frequency,  and  the  self- 
induction  produced  by  the  choking  coils  would  hardly  be 
appreciable.  In  the  coil  used  in  the  experiments  he  esti- 
mated the  choking  effect  to  be  equal  to  about  two  volts  with 
a  current  of  50  amperes.  He  stated  that  the  experiment 
shown  illustrated  in  a  beautiful  manner  the  wave  motion  of 
the  discharge  and  showed  how  it  sifted  off,  as  it  were,  from 
the  various  discharge  points.  In  1885  or  1886  he  had  con- 
structed an  alternating  line,  and  as  j)rotection  again.st  light- 
ning had  put  over  the  circuit  a  grounded  wire.     This  had 

w(»rkcd  .with    perfect    satisfac- __ 

lion,  and  he  in(|uire<l  if  this  de-  ] 

vice  would  not  prove  sufficient. 

at  least   in  this  section  of  the 

country.     Mr.  Wurts,  in  reply 

to    this     inquiry,     stated     that 

he  knew  of  two  ca.ses  in  which 

such     a    grounded     wire     was 

used,    one    on    Staten    Island. 

which     had     worked     satisfac 

lorily.    the   other   in    Colorado, 

which    had    been    a    comjilete 

fed  hi  re. 

Mr  Charles  Hewitt  stated 
that  the  Edison  company  had 
UMd  a  grounded  barbc<l  wire 
for  lightning  protection,  the 
wire  originally  being  intended 
for  a  guanl  wire,  but  being  ftumd  io  ser\e  a  double  pur- 
pose. In  Philadelphia  the  traction  companies  had  not  only 
the  jiroblem  of  protecting  the  station,  but  the  lead  cables 
also. 

Mr.  Kcnnelly  difTercd  from  Mr.  Wurts  as  to  the  effect  of 
additional  turns  tn  the  choke  coil  above  17:  he  thought  that 
impe<lance  ifi  the  practical  sense  of  what  took  place  in  that 
particular  circuit  under  the  particular  conditions  was  meant. 
The  impedance  of  the  coil  as  actually  represented  in  ohms 
w<  uld  certainly  increase  in  a  continuous  and  marked  man- 
ner. He  als«i  <liffered  from  Mr.  Wurts  in  regard  to  reflect- 
ing points  in  the  circuit.  The  impulse  must  travel  along  to 
the  end  of  the  wire  unless  met  by  some- change  or  want  of 
uniformity,  and  there  is  no  piling  up  of  pressure  in  the  act 
of  reflection.  There  will  be  no  greater  strains  upon  the  in- 
sulation at  the  end  of  a  wire  than  upon  any  intermediate 
p«Mnt.  In  regard  to  an  overhead  wire  for  lightning  protec- 
tion, he  stated  that  the  instance  cited  by  Mr.  W'urts  was  the 
only  case  on  record,  so  f.ir  as  he  was  aware,  where  stich  a 
device  had  faile<l  to  offer  protection. 

^f  r^  Steinmet7  stated  that  in  the  case  of  a  direct  lightning 
stroke  the  circuit  is  in  the  direct  path  of  the  disruptive 
charge,  and  the  only  thing  to  he  done  is  to  tnist  to  Provi- 
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deuce  and  repair  what  is  left  of  tlie  station.  The  branch 
discharge,  however,  can  be  guarded  against  by  a  ground 
wire  or  arresters.  If  a  highly  charged  cloud  moving  over 
the  line  is  suddenly  discharged,  the  potential  of  the  line  rises 
very  high  and  no  ground  wire  will  protect  against  the  dis- 
charge currents  which  result.  Mr.  Steinmetz  also  described 
the  action  of  choke  coils  in  the  circuit  and  mentioned  some 
tests  made  by  him  on  discriminating  lightning  arresters. 

Other  remarks  were  also  made  by  Mr.  Jenks  and  Mr. 
Harrington. 

AFTERNOON  SESSION. 

A  paper  on  "Unipolar  Dynamos  for  Electric  Light  and 
Power,"  by  F.  B.  Crocker  and  C.  H.  Parmly,  was  then  read 
l)y  Prof.  Crocker.  The  object  of  the  paper  was  stated  to 
be  to  show  that  unipolar  dynamos  and  motors  are  much 
more  practical  and  generally  applicable  than  is  ordinarily 
supposed.  The  name  "unipolar"  was  pronounced  unsatis- 
factory, and  "continuous  pole"  suggested  in  its  stead.  It  was 
pointed  out  that  iron  or  steel  is  much  better  than  copper 
for  the  armature,  on  account  of  its  strength,  while  its  specific 
resistance  is  no  objection  on  account  of  the  great  mass  of 
metal  used.  A  type  of  unipolar  machine  was  described  and 
formula  deduced  for  its  design.  It  was  shown  that  the 
armature  of  a  machine  of  this  type  for  lo  volts  at  1,200 
revolutions  need  be  only  27.4  inches  in  diameter  and  for 
130  volts  and  200  revolutions  242  inches.  The  capacity  of  the 
latter  machine  is  illustrated  by  the  statement  that  if  two  were 
coupled  to  the  shaft  of  a  ioo,ooo-h.  p.  engine,  they  would 
develop  more  current  than  at  present  is  consumed  in  any 
two  cities  of  the  world,  and  if  run  even  as  low  as  i,ooo-h.  p. 
the  loss  in  the  armature  would  only  be  four  or  five  per  cent. 
The  great  advantage  of  the  unipolar  machine  in  extreme 
simplicity  is  pointed  out.  Its  armature  consists  of  nothing 
but  a  solid  cylinder  or  disc  of  steel  or  other  suitable  metal 
firmly  mounted  upon  a  shaft,  while  the  construction  of  the 
field  magnet  and  the  rest  of  the  machine  is  also  very  simple. 
According  to  accepted  theories  there  should  be  no  hysteresis 
in  these  machines,  no  Foucault  currents,  and  probably  no 
armature  reaction.  The  machines  would  be  practically  in- 
destructible, not  likely  to  be  damaged  mechanically,  and  it 
is  impossible  to  conceive  of  one  being  burned  out,  or  other- 
wise injured  electrically. 

Those  who  took  part  in  the  lively  discussion  which  fol- 
lowed were  incredulous  as  to  the  practical  merits  of  the 
unipolar  dynamo.  Mr.  Kennelly  remarked  that  the  I'^er- 
ranti  armature  had  the  advantages  claimed  for  the  type  pro- 
posed, though  giving  an  alternating  current,  and  none  of 
the  great  advantages  of  speed  and  dfficulty  of  collection. 
Mr.  Stanley  described  a  somewhat  similar  form  of  unipolar 
dynamo  he  designed  some  years  ago,  but  did  not  think  any 
form  practicable.  Mr.  Steinmetz  also  described  a  unipolar 
machine  of  his  design,  in  which  he  solved  the  problem  of 
multiplying  the  voltage,  but  denied  the  practicability  of  the 
imipolar  principle.  Mr.  Hering  suggested  a  change  of  the 
form  of  the  field  proposed  and  thought  armature  reaction 
would  not  be  absent. 

Prof.  R.  B.  Owens  then  read  a  paper  on  a  "Test  of  a  Closed 
Coil  Arc  Dynamo,"  in  which  the  rise  of  voltage  for  each  bar 
was  measured  and  plotted  for  no  load,  and  5,  10,  15,  20  and 
25  lights,  the  latter  being  full  load,  and  the  machine  a  Wood 
arc  dynamo.  The  results  obtained  show  that  the  total  in- 
duction in  the  armature  varied  very  slightly  with  lead,  and 
that  the  displacement  of  the  neutral  plane  decreases  with 
lead  angle,  but  varies  less  than  10  degrees  from  no  load  to 
the  maximum  load  used.  The  conclusions  were  that  it 
would  never  pay  to  run  such  machines  underloaded,  and 
that  if  a  number  are  used  in  one  central  station,  the  con- 
nections of  the  external  circuits  at  the  switchboard  should 
be  so  manipulated  as  to  keep  the  machines  actually  in  use 
always  loaded  to  as  near  their  full  capacity  as  possible. 
.Regarding  the  relative  amounts  of  iron  in  field  and  armature, 


no  reason  for  the  present  practice  for  using  so  little  iron  in 
the  armature,  as  compared  with  the  field,  is  seen.  The  neces- 
sity of  a  very  high  field  induction  or  a  thoroughly  stiff  field 
is  apparent;  but  why,  when  the  lines  are  once  generated  by 
the  field,  it  is  not  sought  to  collect  and  utilize  them  all  by 
means  of  an  armature,  with  a  generous  amount  of  iron,  is  not 
so  easily  seen.  The  number  of  commutator  segments  would 
ot  course  have  to  be  increased  to  prevent  sparking,  but  the 
regulating  qualities  of  the  machine  would,  it  is  believed,  be 
impaired.  The  result  would  l)e  a  larger  output  and  greater 
eflficiency.  Regarding  the  rates  of  ampere  turns  on  arma- 
ture and  field,  such  ratio  will  depend  largely  on  the  shape  of 
the  pole  pieces  and  desired  width  of  brush,  but  is  in  all  cases 
nuich  less  than  in  constaiit  potential  machines. 

In  the  discussion  on  Prof.  Owens'  paper,  Mr.  C.  N.  Black 
referred  to  the  necessity  of  sufficient  iron  in  the  armatures 
of  arc  machines,  and  pointed  out  the  error  of  using  too  high 
an  induction  there.  If  a  sufficient  amount  of  iron — say,  to 
give  95,000  lines  per  square  inch — were  used  in  arc  ma- 
chines and  the  induction  in  the  armature  is  not  worked 
around  the  bend  of  the  curve,  an  arc  machine  can  be  built 
which  will  be  practically  automatic. 

Mr.  Steinmetz  said  that  he  was  at  the  same  time  of  an 
opposite  and  the  same  opinion 
as  the  last  speaker.  He  stated 
that  the  density  of  the  iron 
should  be  very  high  and  that 
95,oco  lines  per  square  inch  was 
such  a  density,  though  per- 
haps a  low  one  in  arc  lighting. 
He  referred  to  the  fact  that 
a  good  design  for  a  constant 
potential  machine  is  a  bad  de- 
sign for  an  arc  light  machine, 
and  that  the  principle  of  a 
successful  arc  light  machine 
consists  in  having  a  large  arma- 


ture reaction;  such  a  machine 

will,      without      shifting      the  ^'-   ^-   steixmetz. 

brushes,  keep  the  current  practically  constant  under  all  loads. 

Prof.  Anthony  then  read  a  paper  by  ^Ir.  A.  D.  Adams  on 
"  Relative  Advantages  of  Toothed  and  Smooth  Core  Arma- 
tures," which  we  print  in  full  elsewhere.  In  the  discussion 
which  followed  Mr.  Wiener  said  it  omitted  one  of  the  disad- 
vantages of  the  toothed  armature,  namely,  that  the  iron  of  the 
teeth  causes  a  core  leakage  in  the  toothed  armature,  so  that 
in  such  a  machine,  if  otherwise  well  designed,  the  leakage 
about  balances  the  gain,  due  to  the  reduction  in  the  air  gap. 
Mr.  Steinmetz  stated  that  the  conclusions  drawn  in  the  paper 
are  largely  opposed  to  those  he  had  derived  from  theoretical 
reasoning  and  practical  experience.  For  machines  like  rail- 
way generators,  a  toothed  armature  is  necessary,  not  onl\'  for 
mechanical  reasons,  but  owing  to  the  rapid  changes  in  load, 
which  in  a  smooth  cored  armature  would  cause  excessive 
sparkiiig.  Commutation  without  shifting  of  brushes  is  in 
smooth  cores  out  of  the  question.  On  the  other  hand, 
a  smooth  core  machine  is  very  desirable  for  ligthing  where  a 
very  large  current  is  taken  oft'  at  very  low  voltages  but 
a  railway  generator  cannot  be  made  to  work  with  a  smooth 
core.  It  is  in  getting  rid  of  the  shifting  of  the  field  in  which 
the  advantage  of  the  toothed  armature  really  lies,  and  this, 
enables  a  very  much  higher  efificiency  to  be  attained  with 
them  than  with  the  smooth  core.  In  general,  the  toothed 
core  is  somewhat  cheai)er  than  the  other. 

Mr.  Dunn  said  that  the  magnetic  reluctance  of  the  gap  in 
the  toothed  core  armature  was  not  a  constant,  increasing  as 
the  teeth  became  saturated,  and  that  the  effect  of  saturation 
of  the  iron  teeth  is  similar  to  increasing  the  air  gap  at  high 
loads,  which  accounts  for  the  less  liability  of  such  machines 
sparking. 

Mr.  Stanley  referred  to  the  extra  self-induction  due  to  the 
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tec't'i  of  toothed  armatures,  which  was  a  cause  of  sparking, 
and  in  reply  to  a  question  Mr.  Dunn  informed  him  that  he 
considered  this  self-induction  as  the  greatest  disadvantage 
nl  tf^'Othcd  core  armatures. 

.Mr.  Kennilly  referred  to  the  greater  density  «jf  current 
that  could  he  carried  by  a  toothed  core  armature,  but  Mr. 
Steinnietz  said  that  in  the  large  smooth  core  machines  the 
i|uesfion  of  ventilation  was  not  a  drawback. 

Prof.  J.  P.  Jackson  then  read  a  paper  on  '•Alternating 
Currents  and  i"use.s,"  by  Prof.  Dugald  C.  Jackson  and  R.  J. 
Dchsner,  describing  experiments  to  determine  if  the  alter- 
nating current  had  any  disintegrating  effect  on  commercial 
fuse  wires.  Under  the  conditions  of  the  ex|)eriment.  which 
were  those  of  ordinary  practice,  no  change  in  the  proj)cr- 
ties  of  the  fuse  due  to  the  action  of  alternating  currents  was 
noted,  and  it  was  suggested  that  when  fuses  on  alternating 
circuits  blow  unduly,  the  cause  will  i)robably  be  found  in 
mechanical  shaking  on  account  of  not  being  tightly  clamped. 

THK  AN.MTAL  DI.N'NKli. 

the  aimual  dinner  was  served  at  the  Hold 
.\ktropole,  almost  a  hundred  chairs  be- 
ing occupied,  and  the  preponderance  of 
dress  suits  was  so  large  that  it  is  prol)- 
able  tl'at  few  will  take  any  chances  on  this 
score  at  future  meetings.  President  H(jus- 
ton.  as  toastmaster.  with  a  few  well  chcjsen 
words,  introduced  the  various  subjects 
and  spealcers.  who  rellected  in  their  hapin 
remarks  the  spW'it  of  fraternalism  and  tiie 
elevated  i)rofessional  thought  which  have 
been  so  marked  a  characteristic  of  the 
Philadelphia  meeting  of  the  Institute. 

Mr.  (leorge  M.  Pheljjs  responded  to 
the  toast  of  "The  Electrical  Press"  in  a 
witty  vein,  which  also  showed  consideration  for  the  other 
members  of  an  estate  which  is  noted  the  world  over  for  its 
fUlicate  professional  susceptibilities. 

Mr.  H.  Ward  Leonanl.  in  respondmg  to  the  toast  of 
■' Comniercial  b'.lectrical  T-'ngineering."  laid  stress  upon  the 
relations  which  should  exist  between  supenising  and  cf»n 
structing  engineers,  and  deplored  the  spirit  so  often  met 
through  which  the  position  of  the  latter  is  rendered  not  onl\ 
uncomfortable  by  the  unreasonable  interpretations  of  the 
former,  but  at  times  unbearable  by  their  unwarranted  sus- 
|)icions  and  exactions. 

When  ^fr.  A.  K.  Kennelly  arose  to  resp«)nd  to  the  toast 
of  "  Mathematics  ajjd  Rlectricitv  "  every  one  had  pleastirable 
anticipations,  and  when  he  resumed  his  seat  the  hearty  and 
prolonged  applause  was  evidence  that  his  audience  was  n«)t 
flisapp«tinted.  In  the  most  felicitous  and  elevated  terms,  ^!r. 
Kemully  spoke  of  the  role  of  mathctuatics  in  electrical 
science,  of  its  altriost  magical  character  itt  revealing  the 
tuost  carefully  guanlcd  of  Nature's  secrets,  and  of  its  yeo- 
man's «lutv  in  the  service  of  the  engineer.  He  referred  to 
the  umnerited  reflections  frequently  made  upon  mathematical 
.science  and  offered  an  eloquent  plea  for  a  recognition  of 
the  great  part  mathematics  has  plaved.  and  will  contintie  to 
plav.  in  the  theory  an<l  practice  of  electricity. 

Mr.  F.  G.  Willvomip.  in  response  to  the  tf\ast  "The  Phila- 
delphia rommittee."  referred  to  the  efforts  of  the  c«inunittce 
in  their  local  work  preliminar>'  to  the  annual  meeting,  to 
the  satisfaction  its  members  personally  felt  at  the  fruit  of 
their  labors,  and  r»aid  a  merited  tribute  to  the  other  gentle- 
men as'^ociated  with  hiju  for  the  efficient  matm»-:  iti  which 
thev  had  dischareod  their  ardtious  duties. 

Mr.  Tames  T^amblet.  whose  stihiect  was  "  F.lectricity  and 
Time."  alhide«l  in  Inuuorous  terms  to  the  slipht  attention 
Time  thus  far  had  bestowed  on  electricitv  and  its  devotees, 
but  warned  the  voiithful  l<->okine  audience  that  even  elec- 
tricians could  not  ward  off  its  whitening  hand,  as  he  could 
personally  testify. 


■  Power  Transmission  "  was  the  subject  most  appropriately 
assigned  to  Mr.  C.  F.  Scott,  and  his  response  showed  tliat 
even  such  a  rugged  theme  could  be  clothed  in  graceful 
words.  The  speaker  referred  to  what  had  already  been  ac- 
comi)lished  in  this  latest  development  of  the  great  industrial 
ajjplications  of  electricity,  and  his  predictions  as  to  its  future 
were  warmly  applauded  by  the  audience. 

To  the  subject  of  "'  The  Electrical  Expert,"  I'rof.  W .  A. 
.\nihon\  did  the  justice  expected  of  one  of  its  most  eminent 
and  worthy  representatives.  He  pointed  out  in  words,  as 
his  jiractice  has  done  in  deeds,  the  responsibility  which  the 
■-•lectrical  expert  owes,  not  only  to  his  client  but  also  to  the 
dignity  of  the  science  he  represents,  and  condemned  the 
misuse  so  frequently  made  of  the  vocation  and  of  the  name. 

"  I'Llectrical  Engineering  Education  ''  was  the  subject  ti> 
wliich  those  present  owed  the  witty  and  suggestive  remarks 
of  Dr.  Pupin,  who  surprised  many  not  only  by  his  thorough 
conunand  of  an  adopted  language,  but  also  by  the  literary 
art  he  displayed  in  its  use.  He  sketched  the  inuuense  prog- 
ress made  in  the  methods  of  electrical  engineering  education 
in  recent  years  and  referred  humorously  to  the  suspicions  in 
regard  to  the  utility  of  "a  German  professor  with  his  mathe- 
matics," which  existed  five  years  ago.  Since  then,  how- 
ever, it  had  been  recognized  that  mathematics  is  an  insepar- 
able part  of  an  electrical  engineering  course  and  that  if  the 
engineer  would  take  a  standing  in  his  profession,  he  must 
no  longer  be  content  with  a  mere  manual  and  empirical 
knowledge  of  principles. 

Pnf.  R.  B.  Owens,  in  responding  to  the  toast  "  Electricity 
in  the  West."  pointed  out  the  great  field  there  offered  for 
the  electrical  engineer,  and  spoke  of  the  use  Western  engi- 
neers were  making  of  their  opportunity  and  of  the  work  of 
Western  schools  in  fitting  out  the  engineers  of  the  future. 
He  referred  to  the  recent  extension  of  the  field  of  useful- 
ness of  the  Institute  by  the  inauguration  of  the  Chicago  local 
meeting  and  of  the  nnUual  benefit  to  both  sections  of  the 
(••  tmtry  which  would  follow  from  that  action. 

THK  THK.VTRE  P.\RTY. 

A  theatre  party  had  been  provideil  for  the  entertainment 
<  f  the  ladies,  and  they  speiU  an  enjoyable  evening  at  the 
liroad  .Street  Theatre,  where  Mr.  John  Drew  was  playing 
in  the  "  P.tUterflies." 


.Mr.  J-.lnur  ij.  \\illyt)ung  opened  the  niornmg  session 
by  rea<ling  his  paper  on  "Stantlardizing  IClectrical  Measur- 
itig  Instruments."  The  object  of  the  researches  upon  which 
the  pa|)er  was  based  wa.<  to  devise  a  metluxl  by  which  the 
reslandardizing  of  instruments  could  be  done  by  central 
stations  themselves.  The  first  portion  of  the  paper  was 
«levote<l  t<i  a  discussion  of  the  potentiometer  method,  which, 
broadly  sf>eaking.  consists  in  opposing  some  known  pro- 
portion of  the  drop  of  an  unknown  E.  M.  F.  thn>ugh  a 
given  resistance  to  a  definitely  known  E.  M.  F..  the  pro- 
portion being  so  chosen  that  no  ctirrent  is  produced  by  the 
latter  known  source.  The  second  section  of  the  paper  de 
scribes  an  improved  direct  reading  potentiometer  <levised 
by  the  author,  based  on  the  form  of  potentiometer  originally 
suggested  bv  Dr.  Fleming. 

\  paper  bv  Prof.  G.  S.  Moler  and  Dr.  F.  Bedell  entitled 
"  .\\\  Optical  Phase  Indicator  and  .**iynchronizer "  was  pre- 
sented by  Dr.  Bedell.  The  instntment  described  consists  of 
an  ingenious  device  for  measuring  the  angular  difference  in 
the  position  of  two  shafts  nmning  at  the  same  speed.     When 
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applied  to  a  synchronous  motor  this  instrument  gives  by 
dn-ect  reading  the  angle  of  lag  of  the  armature  of  the  motor 
behind  that  of  the  generator.  It  has,  however,  as  the  writers 
of  the  paper  pointed  out,  wide  application  in  other  lines  of 
work,  as  in  the  measurement  of  small  speed-dififerences,  in 
power-transmission  between  two  shafts,  and  in  work  of  all 
■kinds  where  synchronous  operation  is  required. 

In  the  simplest  form  of  apparatus  described,  the  motor  and 
dynamo  are  placed  in  line  with  ends  abutting.  A  disc  is 
placed  on  the  end  of  each  shaft.  Each  disc  has  a  system  of 
slits  and  when  the  slits  of  one  disc  cross  over  those 
of  the  other,  a  hole  is  formed  by  which  light  can  pass 
through  the  two  discs.  -  When  the  discs  are  revolving 
synchronously,  and  a  light  is  placed  on  one  side  of  the  discs, 
these  holes  appear  as  a  ring  of  light.  The  slits  in  the  discs 
are  so  constructed  that  this -ring  moves  in  or  out  if  one  disc 
is  revolving  more  rapidly  than  the  other.  The  distance  of 
the  ring  from  the  centre  is  proportional  to  the  angle  of  dif- 
ference in  the  positions  of  the  two  discs.  The  apparatus  is 
so  arranged  that  this  phase  difference  may  be  read  direc^K . 

Dr.  A.  C.  Crehore  then  read  his  paper  on  "A  Reliable 
iVfethod    of   Recording    Variable    Current    Curves."       The 
p:ipcr  proposes  a  method  of  taking  current  curves  by  means 
of  a  VvciglitJess  vibrator,  thus  avoiding  the  difificulty  which 
it  seems  must  exist  in  other  methods.     The  method  of  ob- 
taining the  vibrator  is  as  follows;     It  is  sought  to  influence 
a  beam  of  light  directly  by  means  of  the  magnetic  field  pro- 
du.ced  by  a  current,  so  that  the  direction  of  the  beam  is 
changed    proportionally   with   the    current.     The    principle 
upon  which  the  method  depends  is  that  discovered  by  Fara- 
day, that  a  beam  of  plane  polarized  light  has  its  plane  rotated 
in  passing  through  a  magnetic  field.     The  beam  after  pass- 
ing the  polarizei   is  passed  through  a  quartz  plate  which 
naturally  rotates  the  plane  of  all  the  rays,  but  the  blue  more 
than  the  red,  according  to  the  approxinate  law  that  the  angle 
i^  inversely  as  the  square  of  the  wave-length.      The  light 
then  passes  through  a  tube  containing  carbon  bisulphide, 
aroimd  which  the  coil  for  the  current  is  wound,  and  after 
l^assing  the  analyzer  and  slit,  it  is  resolved  into  the  pure 
c^'lors  of  the  spectrum.     The  spectrum  thus  obtained  is  the 
crinplete  spectrum  without  that  color  which  the  analyzer 
neutralized,  that  is,  there  appears  a  dark  band  in  the  spect- 
rum which  may  be  moved  completely  across  it  by  rotating 
the  analyzer.     This  band  may  also  be  moved  by  passing  a 
currciit  tlin  ugh  the  coil.     This  motion  takes  place  back  and 
forth  in  exact  vmison  with  the  current,  and  it  may  be  so  ar- 
ranged that  its  displacement  is  proportional  to  the  current. 
The  record  of  this  motion  is  obtained  upon  a  photographic 
plate  exposed  when  in  motion  in  the  well  kncnvn  way. 

Mr.  Steinmetz  complimented  the  author  upon  the  result 
of  his  researches,  and  expressed  the  belief  that  the  ap- 
paratus would  prove  to  be  of  great  practical  value  and 
would  perhaps  occupy  a  similar  relation  to  electrical  en- 
gineering that  the  indicator  does  to  steam  engineering.  Mr. 
.A.nthony  also  stated  that  the  idea  had  been  very  beautifully 
worked  out  and  had  undoubted  practical  value. 

THE  EXCURSION. 

One  of  the  most  enjoyable  events  of  the  programme  was 
the  plank  shad  dinner  at  Gloucester.  After  the  morning 
session  a  private  steamer,  on  which  a  refreshing  lunch  was 
provided,  took  the  members  up  the  Delaware  to  Cramp's 
shipyard,  where  they  w-ere  shown  the  large  liners  and  the 
ships  which  are  being  constructed  for  our  Navy,  besides  a 
number  of  tools  driven  by  electric  motors,  showing  the 
great  adaptability  of  such  motors  in  cases  where  the  tools 
are  brought  to  the  parts  to  be  worked  instead  of  bringing 
the  work  to  the  tools.  The  trip  was  then  continued  down 
the  Delaware  to  Gloucester;  after  an  excursion  on  the  elec- 
tric road  and  a  visit  to  the  power  station,  the  members  and 
guests  were  introduced  to  that  famous  May  delicacy,  a 
Gloucester  plank  shad  dinner.     A  certain  wise  provision  of 


the  conmiittee,  without  which  the  dinner  and  the  speeches 
\v(juld  have  been  dry,  put  everybody  in  a  good  and  jovial 
humor,  and  the  speakers  were  warned  that  any  serious  re- 
marks would  be  ruled  out  of  order.  The  speeches  were  all 
([uite  equal  to  the  occasion  and  proved  to  be  very  entertain- 
ing, and  it  was  with  regrets  that  the  members  adjourned, 
even  though  it  was  fully  an  hour  later  than  the  time  on  the 
])rogramme.  A  moonlight  trip  up  the  Schuylkill  c(jmpleted 
the  most  enjoyable  day  of  the  meeting. 

THE  LADIES. 

The  ladies  were  entertained  at  luncheon  at  the  Manufac- 
turers' Club  and  in  the  afternoon  by  a  very  pleasant  tally-hf> 
excursion. 


•oprJ- - 


A  cc.iiimiLlec  appoinU.l  u.  ^.  r...ider  the  advisability  of  the- 
Instituie  adcj^ting  "the  Xatic.nal  Electric  Light  Associa- 
tion's standard  rules  for  electrical  construction  and  opera- 
tion "'  reported  that  in  the  short  time  at  its  disposal  it  would 
have  been  impossible  to  make  the  examination  and  repon 
on  the  rules  necessary  before  placing  the  matter  before  the 
Institute  for  action. 

Dr.  M.  I.  Pupin  read  liis  paper  on  "Resonance  Analysis 
of  Alternating  and  Polyphase  Currents,"  which,  in  some  re- 
spects,  is   a  continuation   of  his   epoch   making  paper  on 
resonance   read  before  the  last  annual  meeting  of  the  Insti- 
tute.    The  introduction  points  out  the  advantages  of  know- 
ing the  form  of  alternating  current  waves  and  states  the 
method  of  resonance  analysis  offers  a  simple,  sensitive  and 
accurate  method.     A  description  of  the  method  used  is  then 
given,  with  experimental  tests,  and  the  conclusion  arrived 
at    that   a    resonator   of    the    type    employed    is    quite   ca- 
llable of  detecting  all  the  frequencies  that  may  exist  in  an 
alternating  current  wave,  that  its  indications  are  in  good 
agreement  with  the  theory  as  far  as  the  fundamental  fre- 
quency is  concerned,  and  that  it  gives  a  fairly  approximate 
idea  of  the  relative  strength  of  the  harmonics.     Xext  is  an 
account  of  experimeitts  to   determine  the  location  of  the 
origin  of  upper  harmonics,  and  the  conclusions  arrived  at 
are  that  a  ferric  self-inductance  in  circuit  with  an  alternator 
which  gives  a  simple  harmonic  E.  M.  F.  distorts  the  cur- 
rent by  introduciiig  higher  odd  harmonics,  principally  the 
harmonics  of  three  tirries  the  frequency  of  the  fundamental, 
and  that  this  and  probably  all  other  harmonics  increase  pro- 
portional to  the  excitation;  with  this  ferric  inductance  as  a 
transformer,  the  distortion  appears  slightly  in  the  secondary 
if  the  transformer  has  an  open  rtiagnetic  circuit,  but  negligi- 
bly with  a  closed  one;  a  practically  simple  harmonic  E.  M.  F. 
is   produced   by   alternators   with   smooth   core   armatures, 
even  if  the  latter  are  worked  at  a  high  rate  of  magnetisation; 
a    slotted    core    armature    produces    a    complex    harmonic 
E.  ^T.  F.  in  which  the  upper  harmonic  of  three  times  the 
frequency  of  the  fundamental  is  by  far  the  strongest,  and  the 
amplitude  proportional  to  the  excitation,  or  the  magnetiza- 
tion of  the  armature;  a  ferric  inductance  in  circuit  with  a 
slotted  core  armature  introduces  no   new  harmonics,  and 
seems  to  strengthen  the  odd  harmonics. 

It  is  also  shown  that  the  odd  harmonics  are  present  un- 
diminished at  all  loads,  though  sometimes  masked.  As  to 
secondars'  circuits,  it  is  pointed  out  that  the  primary  corre- 
sponds to  an  alternator  and  tne  origin  of  the  secondary's 
harmonics  is  therefore  in  the  primar\\  An  analysis  of  'the 
rotar}^  field  is  described,  which  showed  that  such  fields  pro- 
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«liu  crJ  by  reasonably  well  constructed  machines  are  not  ac- 
companied by  Huctuations, 

The  view  of  the  author  as  to  the  cause  of  upper  har- 
monics is  that  they  are  not  due  to  hysteresis,  but  will  be 
generated  whenever  m«jre  <jr  less  abrupt  changes  of  the 
magnetic  state  in  any  jjart  of  the  magnetic  field  througii 
which  an  alternating  current  flow  occurs,  as  by  the  use  of 
slotted  annatures.  The  final  conclusion  is  given  that  ther. 
is  n(j  cure  against  harmonics  in  circuits  containing  iron. 

in  the  discussion  I'rof.  Anth<jny  said  that  he  never 
cfjuld  see  any  reas<jn  why  the  rotary  fieM  should  be  con- 
sidered complicated,  and  that  it  followed  as  a  matter  of 
course  from  the  i)rinciples  concerned  that  its  intensity  should 
be  constant.  Mr.  Steinmetz  stated  that  the  phenomenon  of 
resonance  can  be  explained  from  well  known  laws  without 
considering  it  as  a  special  phenomenon,  and  that  it  is  not 
different  from  the  well  known  action  of  the  choking  coil  pro- 
ducing an  E.  M.  F.  90  degrees  l)ehind  the  current  and  there- 
by, according  to  the  i)hase  relation  between  currents  and  im- 
pressed E.  S\.  ]■'.,  either  reducing  the  E.  M  F.  if  the  current 
is  lagging  or  increasing  it   if  the  current  is  leading. 

Mr.  Kennelly  considered  that  the  beautiful  method  de- 
scribed by  Dr.  I'upin  is  necessarily  and  fundamentally  weak 
in  one  imi)ortant  particular,  and  that  is  that  while  it  brings 
out  the  harmonics  in  any  ]>eriodic  wave  F.  -M.  I''.,  it  does  not 
bring  out,  and  cannot  bring  out,  the  phase  relation  of  tliese 
harmonics;  consequently  you  can  have  a  large  harmonic  in 
an  alternating  E.  M.  V.  and  the  shifting  of  the  phase  will 
produce  an  enormous  difTerence  in  the  shape  of  the  wave 
whether  it  be  in  step  or  not,  so  that  as  you  shift  it  along  the 
conse(juence  may  be  so  great  as  to  totally  offset  the  conclu- 
sions ba.sed  on  observati<jn.  In  reply  to  this  Dr.  Pupin  said 
that  it  does  ntjt  make  any  difTerence  whether  there  is  an  infi- 
nite mnuber  of  ])hase  relations,  and  that  no  one  cares  for  the 
exact  siiape  of  an  alternating  current  wave  and  that  we  do 
not  even  care  whether  the  harmonic  is  in  phase  with  the 
fundamental  or  nf»t,  provided  that  phase  directions  will  not 
affect  <»ur  results  and  experiments,  as  has  been  shown. 

Mr.  A.  IC.  Kennelly  then  read  a  i)ai)er  by  Dr.  Louis  P.ell 
on  "Some  hacts  About  Polyphase  .Motors."  .'"Stress  was 
lai<l  tipon  the  fact  that  a  pro])erly  designed  induction  motor 
can  be  run  like  a  continuous  current  series  motor  at  dif- 
ferent speeds,  and  also  has  a  similar  efficiency  at  such  speeds. 
;\  misapprehensi<»n  in  regard  to  the  power  factor  of  poly- 
phased  cnri^rnts  was  rrfcrnd  to,  ami  it  was  shown  that  the 
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p»)wer  factor  only  varies  slightly  lor  large  variations  iti 
li»ad  from  full  loa«l.  and  becomes  notably  reduced  only  at 
small  loails.  The  admirable  regulating  <iualtics  of  inductioti 
motors  weie  illustrated  by  curves.  an<l  a  great  advantage  of 
such  mtitors  pointed  out  in  their  imnnmity  from  being 
burned  out. 

Mr.  C  P.  Steinmetz  gave  a  synopsis  of  a  continuation 
(Part  TTI.)  of  l.is  classical  paper  "On  the  Law  of  Hysteresis." 
only  a  porti«>n  of  which  hail  been  printed.  an«l  the  remaining 
copy  was  at  the  printet's.  He  referred  to  the  confinnation 
of  his  former  conclusion  bv  others,  and  .stated  that  recent 


analyses  of  iron  have  given  hysteretic  losses  much  below  that 
quoted  by  Ewnng,  and  previously  by  himself.  A  chapter  of 
tlie  paper  is  devoted  to  defining  the  difference  betAveen 
molecular  friction  and  hvsteresis,  and  the  conclusion  stated 
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thit  magnetic  hysteresis  is  not  identical  with  molecular 
magnetic  friction,  but  <.>ne  of  the  plienomena  caused  by  it 

Dr.  Louis  Duncan  gave  an  acc<junt  of  some  "Experi- 
ments with  Two-phase  Motors"  illustrated  by  cur\-es  show- 
ing simultaneous  values  in  the  t^vo  circuits :  in  a  future  issue 
we  will  i)ublish  the  paper  in  full. 

A  paper  on  "Reactance,"  by  C.  P.  Steinmetz  and  F. 
P.cdell  was  read  by  title.     The  meeting  then  adjourned. 
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Relative  Advantages  of  Toothed  and  Smooth  Core  Armatures.* 

BY  ALTON  D.  ADAMS. 

HE  merits  of  different  methods 
of  construction  in  the  manu- 
facture of  dynamo  electric  ma- 
chinery, as  in  other  hnes,  must 
evidently  be  decided  by  their 
comparative  costs,  all  else  be- 
ing equal.  Although  questions 
concerning  the  relative  merits 
of  toothed  and  smooth  core 
armatures  have  long  been  dis- 
cussed, very  little  seems  to  have 
been  written  to  show  whether 
actual  saving  in  cost  may  be  effected  by  one  construction 
over  the  other  when  employed  to  produce  the  same  results. 
The  practice  of  dynamo  builders  in  this  country,  and 
abroad  embodies  both  types,  and  the  history  of  the  art 
records  many  changes  from  each  to  the  other.  In  view  of 
the  above,  the  inquiry  whether  in  the  light  of  present  facts 
any  saving  can  be  effected  by  the  use  of  toothed  core  arma- 
tures  seems  of  interest. 

The  limits  of  this  paper  do  not  permit  consideration  of 
this  question  in  connection  with  all  classes  of  electrical  ma- 
chinery, and  its  bearing  on  direct  current  constant  pressure 
machines  only  will  be  taken  up, 

The  principal  disadvantages  of  toothed  compared  with 
smooth  core  armatures  are  greater  first  cost,  large  change 
of  lead,  excessive  sparking  when  used  with  too  short  air 
gaps,  and  the  production  of  heat  in  pole  pieces ;  their  advan- 
tages are,  that  inductors  are  positively  driven,  large  solid 
inductors,  protected  from  eddy  currents,  and  that  a  reduction 
may  be  made  in  the  length  and  consequent  magnetic  re- 
sistance of  the  air  gap. 

Change  of  lead  may  be  fixed  within  any  desired  limits, 
and  sparking  abated  by  such  proportions  of  air  gap  and 
teeth  as  give  them  sufficient  magnetic  resistance. 

Heat  in  pole  pieces  may  be  reduced  by  their  lamination, 
by  the  use  of  very  narrow  teeth  and  slots,  by  forms  of  teeth 
that  present  a  nearly  continuous  surface  of  iron  to  the  pole 
pieces,  and  still  more,  by  the  use  of  openings  in  core  discs 
which  do  not  cut  through  their  outside  surface,  or  a  con- 
tinuous magnetic  sheath  outside  the  teeth.  For  any  given 
form  of  tooth,  the  heating  is  less  the  longer  the  air  gap. 

The  mechanical  strength  of  armature  teeth,  as  usually 
employed,  is  far  in  excess  of  that  required  to  hold  inductors 
in  position,  even  under  conditions  of  short  circuit,  and  driv- 
ing pins  inserted  in  the  core,  at  proper  intervals,  are  much 
cheaper  and  take  up  less  valuable  room  on  the  armature 
circumference.     Either  teeth  or  substantial  driving  pins  are, 

*  A  paper  read  at  the  eleventh  annual  meeting  of  the  American 
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of  course,  preferable  mechanically  to  the  slender  bits  of  hard 
fibre  which  have  been  much  used,  and  often  give  way  under 
the  heavy  strains  to  which  large  generators  are  subject. 

When  large  wires  or  copper  rods  are  used  as  inductors, 
their  protection  from  eddy  currents  is  an  important  matter, 
but  proper  stranding  of  inductors  reduces  the  eddy  loss  in 
them,  when  used  on  smooth  cores  to  a  very  small  amount, 
and  has  the  further  important  advantage  that  inductors  may 
be  bent  into  the  proper  shape  at  armature  ends,  and  the 
joints,  necessary  when  rods  are  used,  avoided. 

The  chief  possible  advantage,  then,  to  be  gained  by  the 
use  of  toothed  armatures  is  through  a  reduction  in  the 
length  of  the  air  gap,  and  the  consequent  reduction  in  the 
ampere  turns  required  on  field  magnet,  weight  of  copper,  or 
energy  in  winding,  and  the  length  and  weight  of  iron  core. 
To  make  this  advantage  available,  it  must  be  practical  to  use 
air  gaps  shorter  than  are  required  for  insulation,  winding 
and  clearance. 

As  is  well  understood,  the  armature  winding  of  a  dynamo 
or  motor,  in  operation,  has  a  magnetizing  action  which  is 
measured  in  ampere  turns  for  a  bipolar  machine  by  one- 
quarter  the  product  of  all  the  inductors  of  the  armature  into 
the  total  armature  current.  The  ampere  turns  on  the  arma- 
ture evidently  tend  to  set  up  a  flow  of  magnetism,  having  a 
complete  circuit  through  the  armature  core,  twice  across  each 
air  gap,  and  through  the  iron  of  pole  pieces. 

About  half  the  ampere  turns  furnished  by  the  inductors 
under  pole  pieces  evidently  act  against  the  field  ampere 
turns  in  each  air  gap  at  the  polar  tips,  and  the  ratio  between 
the  armature  and  field  ampere  turns  at  this  point,  necessary 
to  give  sparkless  reversal  there,  must  determine  whether  the 
required  magnetic  resistance  be  greater  or  less  than  that  of 
an  air  gap  long  enough  for  insulation,  winding,  and  clear- 
ance with  a  smooth  core  armature. 

As  an  armature  coil  in  an  operating  dynamo  or  motor 
passes  under  the  brush,  the  current  flowing  in  it  must  stop, 
and  one  in  the  opposite  direction  be  set  up ;  and  if  this  action 
is  to  be  accomplished  without  sparking  a  sufficient  elec- 
tromotive force  must  be  provided  in  the  coil  while  in  direct 
contact  with  the  brush.  In  the  ordinary  dynamo  or  motor 
magnetism  forced  across  the  path  of  the  coil,  by  the  field 
ampere  turns  expended  in  air  gap,  must  provide  this  revers- 
ing electromotive  force. 

The  data  of  a  number  of.  smooth  core  armature  machines 
of  different  make  show  ratios  of  field  to  armature  ampere 
turns  in  air  gap  of  from  about  one  and  one-half  to  one,  to 
two  and  one-half  to  one,  and  the  writer's  experience  is  that 
a  ratio  of  two  to  one  will  give  sparkless  operation  at  ftill  load, 
with  brushes  set  just  outside  pole  corners. 

It  is  a  matter  of  common  experience  that  the  ratio 
l^etween  field  and  armature  ampere  turns  in  the  air  gap  may 
be  so  reduced,  even  in  machines  with  smooth  core  annatures, 
as  to  require  excessive  change  of  lead  to  secure  e\  en  approxi- 
mate freedom  from  sparking. 

If  it  be  desired  therefore  to  build  machines  having  an  ex+ 
peuditure  of  field  ampere  turns  in  the  air  gap  not  much 
greater  than  ihose  of  the  amiature,  we  need  not  resort  to 
toothed  cores. 

Take,  for  example,  the  case  of  a  260-ampere  dynamo,  with 
120  inductors  on  its  armature  in  one  layer,  an  air  gap  in- 
duction of  25,000  lines  per  square  inch,  and  80  per  cent,  of 
inductors  imder  the  pole  pieces.  An  air  gap  of  .45  inch  be- 
tween the  armature  and  each  pole  piece  will  be  sufficient  for 
insulation,  winding  and  clearance,  and  the  field  ampere  turns 
expended  in  each  air  gap  will  therefore  be  3.500,  while  the 
armature  ampere  turns,  active  under  each  pole  tip,  will  be 
3,100.  A  considerable  change  of  lead  and  sparking  can  be 
readily  predicted  for  this  machine. 

In  some  types  of  small  machines  the  room  required  by 
insulation,  winding  and  clearance  makes  the  air  gap  longer 
than  necessary-  for  sparkless  operation,  and  in  such  machines 
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the  utility  of  teeth  seems  to  depend  on  their  cost  compared 
with  the  saving  to  be  effected  by  their  use. 

As  the  ampere  turns  lurnished  by  the  inductors  under  any 
pole  piece  grou  less  in  a  machine  of  given  capacity  when 
the  number  of  poles  is  increased,  very  short  air  gaps  may 
be  used  if  the  number  of  poles  is  sufficiently  large. 

As  an  increase  in  the  number  of  poles  usually  makes  a 
machine  of  given  capacity  more  expensive,  however,  tlie 
question  at  once  comes  up  to  what  extent  the  number  of 
poles  may  be  increased  without  a  greater  expenditure  than 
the  saving  of  iron  and  copper  to  be  effected. 

In  large  multipolar  machines  of  four  or  six  pities,  >ucli  a> 
are  conmi<jnIy  used,  the  kiigtli  of  air  gap  required  for  spark- 
less  operati(jn  is  considerable,  and  those  who  have  watched 
the  development  of  these  machines  with  toothed  core  ar- 
matures cluring  the  last  four  or  five  years  have  seen  the  air 
gai)s  gradually  widen,  until  machines  of  this  character  are  not 
hard  to  find  in  which  the  copper  inductcjrs  between  the  teetli 
could  be  taken  out,  wound  (jutside  the  teeth,  and  still  leave 
room  enough  f(jr  good  clearance. 

,\dditional  mechanical  security,  of  course,  furnishes  a  con- 
siderable argument  for  the  use  of  teeth  in  very  large  slow 
speefl  machines. 

A  number  of  devices  have  been  suggested  from  time  to 
lime  to  enable  toothed  core  armatures  to  be  used  with  short 
air  gaps,  and  the  con.sequent  saving  in  iron  and  copper 
effected.  Xo  machines  with  these  devices,  however,  have 
vet  sto(»(l  the  test  of,  time  and  competition  with  those  of 
ordinary  type,  and  have  yet  to  prove  their  ability  to  pro- 
duce results  as  at  present  attained  at  a  less  cost. 

The  seeming  opportunity  to  save  material  by  the  use  of 
lootlud  armatures  is  very  attractive,  and  wc  cannot  but  hope 
it  may  some  <la\  be  practical:  in  the  light  of  present  knowl- 
edge, however.  th«.'re  seems  little  to  be  gained  by  their  use  in 
medium  and  large  bipolar  "uichines. 


Inductance    and     Reactance. 


\ii  important  step  was  taken  by  the  American  Institute 
of  I'^lectrical  Engineers  at  its  general  meeting  last  week  in 
adopting  definitions  for  the  technical  terms  "inductance"  and 
■■  leactance.'"  The  former  has  been  in  use  for  .some  time, 
btit,  unfortunately,  has  been  subje:t  to  ambiguous  usage, 
while  the  latter,  .illhongh  sugge.sted  about  a  year  ago,  had 
not  received  general  acceptation. 

Mr.  ( )liver  lleaviside,  fin«ling  that  he  had  very  fretjuently 
lo  employ  the  c\nnbrous  terms  "  coefficient  of  self-induc- 
tiim  "  and  "  coefficient  t»i  mutual  induction"  in  his  writings, 
•  lecided  to  adopt  the  word  "  in<luctance  "  for  a  "  coefficient 
of  induction"  with  the  specification  "self-inductance,"  or 
"  mutual-inductance,"  whenever  distinction  became  neces- 
sary. This  term  was  introduced  consistently  with  his  sys- 
tem of  termmology,  in  which  the  suffix  -ance,  as  in  the 
word  resistance,  denotcfl  a  property  of  matter  prescribed  by 
the  form  of  a  body,  and  the  suffix  -ivity,  or  -ity,  as  in  the 
w<»rd  permeability,  for  a  i>r<»perty  i»f  matter  considered  in 
deiHMnlently  <»f  the  form  of  a  body.  According  to  Mr. 
Heaviside's  original  proposal,  therefore,  a  coil  of  wire  pos- 
se.s.ses  a  definite  iiuluctancc  cxpressiWc  in  centimetres  or 
ijuadrants,  or.  as  we  now  express  it.  in  henr>s. 

Whether  hy  misapprehension  or  by  inflcpendent  r.ucmmn. 

it  is  now  difficult  to  say,  the  word  inductance  subsequently 

found  a  new  and  different  application.     It  was  applied  to 

the  c«>mp<Mient  of  spurious,  or  wattless,  resistance,  which 

comp<^unds  rectangularly  with  the  real  or  ohmic  resistance 

in  an  alternating  current  circuit,  to  fonn  the  apparent  resist- 

•""Y'dancc  of  that  circuit.     In  this  second  sense  of 

^e  square  of  the  resistance  of  such  a  circuit, 

le  square  of  the  inductance,  gave  the  square  of 

nee.     This   made  inductance  a  quantity  of  the 

/  diniensions  of  resistance,  except  that  it  v'as  a 


resistance  tlmt  did  not  dissipate  the  energ\'  of  a  currenL 
Most  of  the  Irench  writers  employed  "inductance"  in  tlie 
sense  of  a  resistance  of  tliis  nature.  In  England  and 
America  writers  were  divided,  some  using  it  in  one  sense 
and  some  in  another.  In  German  literature  the  term  did 
not  take  root,  possibly  owing  to  this  very-  ambiguity. 

This  was  the  state  of  affairs  in  this  matter  in  1893,  when 
the  Congress  connnittee  of  the  American  Institute  of  Elec- 
trical Engineers  drew  up  its  report.  In  this  report  a  defini- 
tion for  the  word  "  inductance  "  was  suggested  as  worthy  of 
the  attention  of  the  Chicago  International  Electrical  Con- 
gress, r.ut  the  Chamber  of  Delegates  did  not  pass  an) 
res<^lutions  on  the  subject  of  nomenclature,  so  that  tlie 
ambiguity  in  the  use  of  this  term  still  continued  unchecked. 

The  American  Institute,  after  the  conclusion  of  the 
(  hicago  Congress,  followed  up  the  matter,  and  in  order  to 
av<.id.  if  possible,  the  continuation  of  confusi«jn  until  the 
next  International  Electrical  Congress  should  be  convened, 
ajjpealed  to  four  of  the  leading  European  electro-technical 
institutions  for  their  views  upon  the  meaning  that  should  be 
given  to  this  term.  The  London  Institution  of  Electrical 
luigincers  supported  the  original  definition  of  Mr.  Heaviside. 
Tile  Erench  Societe  Inteniationale  des  Electriciens  re- 
ferred to  the  report  of  its  committee  that  was  appointed  in 
r8(>3.  to  consider  the  Chicago  Congress  proposals,  and  in 
this  report,  although  the  word  inductance  was  not  mentioned. 
it  was  advocated  that  the  older  phrases,  coefficient  of  self  or 
mutual  induction,  should  undergo  no  change.  It  also  a<l- 
vocated.  however,  that  the  word  "reactance"  might  suitably 
be  employed  for  that  wattless  resistance  in  an  alternating 
current  circuit,  to  which  the  term  inductance  was  frequently 
apj)lied.  The  "  Physikalisch  Technische  Reichsanstalt "  in 
its  reply  to  the  American  Institute  appears  to  have  grace- 
fully accepted  the  meaning  of  the  originator  of  the  word 
inductance. 

( )n  the  recommendation,  therefore,  of  its  Committee  on 
Inits  and  .^standanls.  the  .\mcrican  Institute  of  Electrical 
I'ngineers.  at  the  annual  meeting  held  last  week,  formally 
adopted  the  meaning  of  a  coefficient  oi  induction,  in  con- 
formity with  the  ICnglish  and  German  Institutions. 

M  the  same  time,  the  Institute  has  also  adopted  the 
recommendation  of  the  I'Vench  Societe  Internationale  con 
cerning  the  word  "reactance."  which  should  thereft>re  take  the 
place  of  the  rejected  use  of  the  term  inductance.  Reactance, 
in  a  circuit  traversed  by  a  periodic  current,  is  therefore  that 
<|uantity  whose  square,  added  to  the  square  of  the  resistance, 
gives  the  s<|uarc  of  the  apparent  resistance  or  impedance. 
.\  m«)re  accurate  definitit)n  is  to  be  submittcil  to  the  Institute 
for  consideration  by  Messrs.  Steinmetz  and  nedell. 

The  dimension  of  inductance,  in  the  electromagnetic  sys- 
tem of  units,  is  simply  a  length,  and  it  is  measured  in  hennts: 
the  dimension  of  reactance  is  the  .same  as  that  of  resistance 
and  the  values  of  reactances  may  be  expressed  in  ohms. 

Wc  sincerely  hope  that  for  the  .sake  of  conformity,  the 
action  of  the  Institute  will  be  everywhere  upheld:  that  all 
writers  will  now  use  the  terms  inductance  ami  reactance  with 
the  meanings  adopted  ,ind  recommended  by  the  Institute. 

During  the  reading  of  a  paper  l>y  Mr.  Steinmetz.  he  sug- 
gested the  use  of  the  term  "a<lmittance"  to  represent  the  re- 
ciprocal of  "impedance"  just  as  "conductance"  is  the  re- 
ciprocal of  "  resistance."  As  the  total  admittance  of  several 
circuits  in  j^arallcl  will  be  the  sum  of  their  separate  ad- 
mittances, the  use  of  this  tenti  greatly  simplifies  the  discus- 
sion of  such  circuits  and  avoids  having  to  say  that  the  total 
impedance  of  such  circuits  is  equal  to  the  reciprocal  of  the 
sum  of  the  reciprocals  of  the  individual  impedances.  .Some 
writers  are  doubtless  already  familiar  with  this  term,  as  it 
was  suggested  some  time  ago.  Xo  action  was  taken  by  the 
Institute,  but  if  the  tenn  proves  to  be  acceptable,  something 
should  he  done  to  prevent  the  use  of  other  terms  for  this 
quantit)'.  or  the  use  of  this  word  in  any  other  sense. 
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4. — Field  Vensily. 

The  specific  strength  of  the  magnetic  field  has  Vo  l)e  chosen 
according  to  the  size  of  the  macliine,  the  number  of  poles, 
the  form  of  the  armature,  and  to  the  material  of  the  pole 
pieces.  In  general,  the  higher  a  density  of  the  magnetic 
lines  per  unit  of  field  area  is  taken,  the  larger  the  output  of 
the  dynamo,  and  in  multipolar  machines  greater  values  of 
3C  are  admitted  than  in  bipolar  ones.  In  dynamos  witli 
smooth  core  armatures  the  field  densities  are  greater  than  in 
those  with  toothed  armature  bodies;  for  in  the  latter  a  por- 
tion of  the  lines  enters  the  teeth  and  passes  through  the 
armature  without  cutting  the  conductors;  for  such  armatures 
it  therefore  takes  more  lines  per  square  inch  of  pole  area  to 
produce  the  same  field  density  (per  square  inch  of  area  oc- 
cupied by  armature  conductors)  than  for  smooth  cores,  and 
consequently  smaller  field  densities  are  to  be  taken  in  order 
to  prevent  over-saturation  of  the  pole  pieces,  and,  eventually, 
of  the  frame.  This  leakage  through  the  armature  takes 
place  in  the  higher  degree  the  greater  the  width  of  the 
teeth  compared  to  that  of  the  slots,  and  therefore  still  smaller 
field  densities  are  to  be  chosen  in  case  of  armature  cores  with 
tangentially  projecting  teeth,  and  of  those  with  closed  slots. 
Finally,  in  machines  having  wrought  iron  or  steel  pole 
pieces,  the  densities  can  be  taken  about  50  per  cent,  higher 
than  in  those  with  cast  iron  pole  sli  dcs.  /  -^ 

TABLE  IV.— PRACTICAL  FIELD  DENSITIES  IN  ENGLISH    MEASURE. 
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The  suitable  values  of  cK  for  all  these  various  cases  are 
tabulated  in  Table  IV'.,  which  gives  the  average  densities  in 
lines  of  force  per  square  inch,  while  Table  \  .  contains  the 
corresponding  values  of  oH:  in  lines  per  square  centimetre. 

For  very  low  potential  machines  (electnj-plating  dynamos, 
battery  motors,  etc.),  about  3-4  of  the  densities  given  in 
Tables  I\'.  and  V.  are  to  be  taken. 

5. — Length  0/  Active  Armature  Conductor. 

By  means  of  the  specific  armature  induction  obtained 
fnnn  formula  (i),  the  total  length  of  active  wire  to  oe  wound 
upon  the  pole  facing  surface  of  any  armature  can  be  readily 
determined.  If  E  denotes  the  total  E.  M.  F.  generated  in 
an  armature,  and  La  the  total  length  of  active  wire  wound 
on  it,  then  ./^'divided  by  La  will  give  the  specific  armature 
induction  V.  The  length  of  active  conductor  for  any  ar- 
mature can  therefore  be  obtained  from  the  formula 

La.    =j^,  (2) 

in  which 

La  :^  total  length  of  active  conductor  (on  whole  circum- 
ference opposite  pole-pieces),   in    feet ; 

£  --  total  E.  M.  F.  to  be  generated  in  armature,  i.  e.,  volt. 
output  +  additional  volts  to  be  allowed  for  internal 
resistances  (see  Table  VI.)  ;  and 

V   —-  specific  induction  of  active  armature  wire,  calculated 
by  formula  (i). 
Introducing  the  value  of  Ffrom  (i)  into  (2),   the  formula 

for  the  length  of  active  armature  conductor  becomes: 
L'  20000  X  P  X  L' 


La  = 


X  ^  X  — 

L'  .  20000 


V  X  S  X  m 


U) 


To  find  the  total  electromotive  force.  A',  to  be  <renerated 
by  the  armature,  increase  the  electromotive  force,  e,  wanted 
m  the  external  circuit,  by  the  percentages  given  in  Table  \  I. 
riie  figures  in  the  second  column  of  this  table  refer  to  shunt 
wound  dynamos,,  and,  therefore,  take  into  account  the  arma- 
ture resistance  only.  The  percentages  in  the  third  and 
fourth  columns  are  to  be  used  for  series  and  for  com- 
pound wound  dynamos,  respectively,  and,  consequently,  in- 
clude allowances  for  armature  resistance  as  well  as  for  series 
field  resistance. 

INTERNAL     RESIST- 


TABLE    VI.— E.    M.    F 
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in  Itilowatts. 


TABLE  v.— PRACTICAL  FIELD  DENSITIES  IN  METRIC  MEASURE.  Up    to 
Field  Densities,  in  Lines  of  Force  per  square  inch   ^^^^^^^  {'i  ^  ,, 
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33000 
35000 


18000 
21000 
2i000 
25000 
2(i(XX) 
28(XK) 
30000 
32000 


10000 
11000 
12000 
13000 
14000 


3.5000  I  15000 
38000  !  16000 


40000 
42000 
44000 
46000 
48000 
50000 


170(K) 
18000 
19000 
200(K) 
220(X) 
24000 


15000 
16000 
18000 
20(X)0 
21000 
23(XX) 
24000 
25000 
26000 
28000 
30000 


.1 
.25 
.5 
.1 

2.5 
5 

7.5 
10 
25 
50 
100 
200 
300 
500 


i) 

10 

25 

50 

100 

200 

500 

1,000 

2,000 


12 

10 
8 
7 

5 
4 

31%, 
3 

21/^ 


10 
8 
(■ 
6 
5 
4 

3% 
3 

2% 
2 
1% 


25 

20 

16 

14 

12 

10 

8 

6 

5 

4 

3 


20 
16 
14 
12 
10 

8 

6 

5 

4 

3 

2V2 


20 
15 
12 
10 

8 
7 
6 
5 
4 
3 
2V, 


15 

12 
10 

8 

7 

6 

5  . 

4 

3 

2^ 

2 


32000   ilOOO 
.S5000  !|2000 


*  In  the  first  section  of  this  serial,  on  page  676,  the  symbol  7-' 
has  been  used  to  denote  the  field  density;  hereafter,  the  symbol  «K 
will  be  employed  for  the  field  intensity,  in  accordance  with  the 
congress  notation  of  1893.  All  who  intend  to  follow  this  treatise 
are  advised  to  make  the  substitutions  indicating  this  change  of 
notation,  as  reference  will  be  made  to  formula  (1)  in  future  sections.. 


^. — Size  of  Armature  Conductor. 

The  sectional  a.rea  of  the  armature  conductor  is  deter- 
mined by  the  strength  of  the  current  it  has  to  carry.  For 
general  work,  the  current  densities  usually  taken  vary  be- 
tween 400  and  8co  circular  mils  per  ampere;  in  special  cases, 
however,  a  conductor  area  may  be  provided  at  the  rate  of  as 
low  as  200  to  400  circular  mils  per  ampere,  or  as  high  as 
800  to  1,200  circular  mils  per  ampere.  The  low  rate  refers 
to  machines  which  only  are  to  run  for  a  short  while  at  the 
time,  as,  for  instance,  motors  to  drive  special  machinery 
(private  elevators,  pumps,  sewing  machines,  dental  drills, 
etc.),  while  the  high  rate  is  to  be  employed  for  dynamos 
which  have  a  15  or  20  hours'  daily  duty,  as  is  the  case  for 
central  station,  power  house,  and  marine  generators,  etc. 

Taking  600  circular  mils  per  ampere  as  the  average  cur- 
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cut  ilcDsity  (=  475  square  mils,  or  .000475  square  inch 
\jLi  ampere,  or  about  2,100  amperes  per  square  inch),  the 
sectional  area  of  the  armature  ctin«lutt<»r,  in  circular  mils,  is 
to  be 

C         300  X  C 


6„^  =  ()Of> 


^./^ 


(4 


where  6, 


secticjnal  area  of  armature  conductor,  in    cir- 
cular mils  ; 
d„  =  iliameter  of  armature  wire,  in  mils  ; 
C  =  total  current  generated   in    armature,  in    am- 
peres ;  and 
P  =  number  of  pairs  of  magnet  poles. 
The    size   <jf    conductor    may    be    taken    from    the    wire 
^auge  tables  by  selecting  a  wire,  the  sectional  area  of  one 
or  nuire  of  which  makes  up,  as  nearly  as  possible,  the  cross- 
section  obtained  by  formula  (4). 

in  this  fonmila,  as  in  etjuation  (1),  half  the  number  of 
parallel  armature  circuits  is  to  be  substituted  for /^,  in  case 
the  former  figure  should  differ  fnjni  the  latter. 

The  total  armature  current,  C,  in  shunt  and  compound 
dyuam(js  is  the  sum  of  the  current  output,  r,  and  the  ex- 
citing current  of  the  shunt  circuit.  The  latter  quantity,  how- 
ever, generally  is  very  small  c<jmj)ared  to  the  former,  and  in 
all  practical  cases,  consecpiently,  it  will  be  sufficient  to  use 
the  given  c  instead  of  the  unknown  C  for  the  calculation  of 
the  conductor  area.  A  supplementary  allowance  may,  then, 
be  made  by  correspondingly  rounding  off  the  figures  ob- 
tained by  (4),  or  by  selecting  the  wires  of  such  a  gauge  that 
the  actual  c(Miductor  area  is  somewhat  in  excess  of  the  calcu- 
lated amount. 

7. — JJiomeler  of  Armature  Core. 

If  the  speed  of  the  dynamo  is  given,  the  proper  conductor 
velocity  taken  from  Table  111.  will  at  once  determine  the 
<liameter  of  the  armature.  Let  -A'denotc  this  known  speed, 
in  revolutions  per  minute,  and  <^'„tiie  mean  diameter  of  the 
armature  winding,  in  in<lu's,  then  the  cutting  speed,  in  feet 
per  second,  is 

N 


from  which  follows: 


X     TT 


60' 


12    X    ^>0 


6- 

X    ^.  X 

A 


'30  =  j^. 


(5) 


(^») 


From  this  mean  winding  diameter,  rf'«,  then,  the  diameter 
of  the  armature  core,  dn,  is  found  by  making  allowajice 
f<»r  the  height  of  the  armature  winding.  l"or  small  arma- 
tures— under  two  feet  in  diameter — the  coetVicients  given  in 
Table  \  II.  may  be  used  for  this  purpose;  for  larger  ones  it 
is  sufficient  to  simply  round  off  the  result  of  formula  (6)  to 
the  next  lower  round  figure. 

T.Vm.K    VII.     RATIO    HKTWKKN    DiAMKTKR    OF    HODY    AN'D 
MKAN   WINDINd  DIAMKTKU  FOR  SMALL  ARMATl'lUOS. 

trr  orarniatiii'p  core 


SIxr  ul  ai 

nialurr 

Drum 

king  armature*. 

tjpio     3  111. 

(lianii-lrr. 

rf„   ^    ■<7>       a  „ 

f.  in. 

" 

-^  .<»«.-;./„ 

'-  ='-94^.^« 

i»ln. 

-  95  -<  ^„ 

=  .96,.^,, 

•'      i«ln. 

«i 

=  .96  -  'f., 

'i 

04  In- 

,\ 

=   97  ~  <*  „ 

,i 

l'or<lynamos  with  internal  p(»les.  the  reciprocals  oi  these 
coefficients  are  to  be  taken,  or  the  result  is  to  be  rotmded  ofY 
to  the  next  higher  round  figure,  respectively;  and  the  di- 
mension thus  obt.iined  is  the  internal  diameter  <»f  the  anna 
ture  core.  In  the  case  of  machines  with  intenial  as  well  as 
external  poles,  the  mean  winding  diameter.  d\,.  is  identical 
with  the  mean  diameter  of  the  armature  body. 

If  the  speed  of  the  dynamo  is  not  given,  the  following 
Tables  \TTT..  IX.  and  X.  will  be  found  useful.  Table  XTU. 
gives  practical  data  for  speeds,  conductor  velocities,  and  cor- 
responding diameters  of  drum  armatures.  Tabic  IX.  contains 
similar  itifonnation  relating  to  high  speed  ring  armatures, 


and  in  Table  X.  the  data 

fo 

r  slow  speed 

ring 

armatures  aie 

.■oiiipiled. 

TABLK    VIII. 

SPEEDS    AND 

DIAMICTERS 

OF 

DRUM    ARMA- 

TLIRES. 

Capacity  in 

SiJ«7«r«i.  in  revs 

.  per        C'ouductor  velocit)  in           Rodjr  diamH  S 

kil.>wuas. 

mio.,    V 

feel  p.  sec. 

S. 

in  iiKbc^.  ^j 

.1 

i.OOO 

25 

l\ 

:i^, 

2.700 

30 

2% 

.•J 

2.40U 

32 

2% 

1 

2,200 

34 

3»4 

»* 

2,000 

36 

3^ 

3 

L-JO-J 

40 

4^ 

5 

l.SOO 

45 

5^ 

10 

1,700 

50 

• 

6 

m 

1,600 

50 

6^ 

20 

1,.^00 

50 

7^ 

25 

1,350 

50 

^\ 

ao 

1,200 

50 

^ 

r>o 

1.050 

50 

10% 

75 

»<X» 

50 

12% 

100 

750 

50 

16 

150 

600 

50 

18% 

200 

500 

50 

22% 

.'too 

400 

50 

28 

TABLK    LX.- 

SPEEDS     AND 

DIAMETERS 

OF 

HIGH    SPEED 

RING 

ARMATURES. 

Caiiacity  in 

Speed,  ill  revs,  per 

Conductor  velocity  in          BlkIv  diameter. 

iiituwatts. 

inin.,   Y 

leet  piT  sec 

'S. 

in  inches,  ^^ 

.1 

2,600 

60 

4 

.25 

2.400 

66 

5 

.6 

2,200 

60 

6 

1 

2.000 

65 

7 

2.5 

1,700 

70 

9 

6 

1,500 

75 

11 

10 

1.250 

80 

.   14 

25 

1,000 

80 

18 

50 

i>00 

86 

24 

100 

600 

85 

32 

200 

600 

88 

40 

300 

450 

90 

46 

40(» 

400 

92 

62 

600 

35U 

95 

C2 

SOO 

300 

95 

72 

1,000 

250 

95 

87 

1,500 

225 

100 

l<tt 

2.000 

200 

100 

115 

TAKLE  X.— SPEEDS  AND  DIAMETERS  OF 

SLOW  SPEED  RING 

ARMATURES. 

Capaciiy  In 
klluwalts. 

S(>erd.  in  re>». 

per 

I  oiiducliM'  veK>city 

in         I-                   rirr. 

mill.,  ^ 

Icct  per  sec,  ^"^ 

./-. 

2.6 

400 

25 

14 

5 

350 

26 

17 

10 

300 

2& 

21 

25 

250 

30 

27 

50 

200 

32 

26 

100 

175 

36 

46 

200 

150 

40 

60 

:ioo 

125 

42 

78 

400 

100 

44 

100 

»>00 

90 

45 

116 

.S(»0 

80 

45 

]2S» 

l.ouo 

76 

46 

138 

1,600 

70 

46 

148 

2,000 

«5 

45 

168 

(To  be  continued.) 

An  Unpatented  Improvement   in  the   Majtnelo  Telephone. 

BY    C.  li.  i.n-KOkP. 

Mr.  lord's  experiment,  recorded  in  The  Electrical  World 
of  May  5,  is  certainly  oi  interest,  but  if  he  will  refer  again  to 
my  article  of  March  31  he  will  see  that  the  closed  secondary 
circuit,  in  the  form  of  a  metallic  case  with  soldered  joints,  is 
recommende<l  simply  for  overcc>ming  self-induction — not  in- 
•  luction  from  outsitle  sources.  If  properl\  made,  such  a  case 
will  be  found  very  efficient  for  the  intende<l  puri)(»se. 

The  Hell  pe«iple  have  recently  placed  upon  the 
market  a  bipolar  receiver,  in  which  the  coils  arc  wound  on 
solid  metallic  b«»bbins.  or  at  least  the  hea<l$  are  solid.  These 
bobbins,  whether  <lesignedly  or  not.  have  an  action  of  the 
.same  kind  as  th.it  of  the  exterior  metallic  case  under  dis- 
cussion. 


"Industries    and    Iron." 

It  appears  liiai  the  English  jounial,  "Indusiries  and  Iron," 
has  changed  hantls.  having  been  bought  by  the  proprietors 
and  publishers  of  "Tlie  Laundry  News"  and  "Sugar." 


Mat  26.  1894. 


THE     ET^KCTRICAIv     WORLD. 


715 


ELECTRO-PHYSICS. 

Bands  in    Geissler   Tubes. — An   article   by  Mr.    Gulstein,  . 
from  the  "Wied.  Ann.,"  volume  51,  page  62,  is  abstracted  in 
the  "Elek.  Zeit.,'"  April  26;  he  shows  that  the  three  bands  or* 
layers  in  the  cathode  light  in  Geissler  tubes  are  really  three 
entirely  different  kinds  of  rays,  having  different  properties 
and  capable  of  being"  separated. 

Induction  and  Inertia.— \v\  the  "Elek.  Zeit. ,"  April  26, 
Mr.  Baumgardt  shows  that  the  analogy  between  self-induc- 
tion and  inertia  is  not  only  correct  quantitatively  but  qual- 
itatively also;  he  gives  the  theory  and  illustrates  it  with  an 
apparatus  made  of  a  pivoted  bar  magnet,  containing  a  fly- 
wheel in  its  centre,  a  strong  current  being  passed  through  it 
from  one  end  up  to  the  flywheel  and  a  galvanometer  being- 
placed  in  circuit  between  the  other  end  and  the  middle  con-  . 
tact,  thus  including  the  flywheel. 


magnetizing  current  produces  less  and  less  change  as  the 
total  magnetism  is  increased,  also  that  a  periodic  change,  in 
addition  to  a  constant  one,  does  not  immediately  produce 
cyclic  effects  and  that  during  the  accommodation  period  the 
mean  value  of  the  magnetism  is  rising,  a  consequence  of  the 
molecular  shaking  which  is  involved  in  the  process  of  re- 
versal. 

Magnetism  of  Manganin. — Sir  David  Salomons  calls  at- 
tention in  the  Lond.  "  Elec.  Rev.,"  April  20,  to  the  fact  that 
manganin  may  be  regarded  as  non-magnetic,  but  that  the 
filings  are  as  magnetic  as  iron,  a  fact  which  may  not  gener- 
ally be  known;  he  suggests  that  fine  manganin  wire  may 
possess  magnetic  qualities.  In  the  issue  of  April  2^,  the 
makers  of  manganin  state  that  they  have  repeated  the  test, 
but  find  a  complete  absence  of  magnetism ;  they  suggest  that 
possibly  the  other  samples  were  extremely  hard  and  might 


Electrical  Interference    Phenomenon.  —  K    Royal    Society     therefore  have  removed  some  particles  of  steel  from  the  file. 


paper  by  Mr.  Barton  on  "An  Electrical  Interference  Phe- 
nomenon Somewhat  Analogous  to  Newton's  Rings,  but  Ex- 
hibited bv  Waves  along  Wires,"  is  abstracted  briefly  in  the 
Lond.  "Elec.  Rev.,"  May  4. 

Theory  of  Electric  and  Magnetic  Phenomena. — A  mathe- 
matical article  by  Mr.  Ebert  from  "Wied.  Ann.,"  volume  52, 
No.  2,  is  abstracted  in  "La  Lum.  Elec,"  April  28. 

MAGNETISM. 

Magnetic  Qualities  of  Iron.  —  The  paper  by  Prof.  Ewing 
and  Miss  Klaassen  is  continued  in  the  Lond.  "Elec.  Eng.," 
May  4;  a  large  number  of  hysteresis  diagrams  are  given  as 
determined  by  the  magnetic  curve  tracer;  in  one  case  the 
cycles  were  produced  slowly  and  in  another  comparatively 
fast,  at  the  rate  of  31-2  per  second,  in  which  case  the 
rounded  corners  and  increased  wideness  of  the  curves  are 
noticeable,  and  the  increased  areas  show  that  more  work  is 
being  done,  an  effect  probably  due  in  great  part  to  Foucault 
currents;  the  main  part  of  the  circuit  was  well  laminated,  but 
there  were  thick,  solid  pole  pieces.  Some  of  the  curves  were 
recorded  by  tracing  the  luminous  line  with  a  lead  pencil  and 
in  others  they  were  photographed ;  the  latter  gave  good  evi- 
dence of  the  constancy  with  which  the  movement  repeats 
itself.  In  another  test  a  small  loop  was  superposed  on  a 
main  cycle  and  also  on  a  magnetization  curve  starting  from 
zero,  taken  after  the  metal  had  been  reduced  to  neutralit}'. 
showing  the  feature  that  in  magnetizing  from  the  neutral 
state  the  curve  crosses  the  rising  limb  of  the  cyclic  curve, 
which  is  in  agreement  with  the  fact  that  the  extremity  of  one 
C)clic  curve  projects  beyond  the  rising  limb  of  a  higher 
cycle;  in  another  similar  test  with  hard  steel  this  magnetizing 
curve  passes  through  the  extreme  points  of  the  several  cyclic 
curves  which  overlap  one  another.     Another  set  of  curves 


which  would  account  for  the  observation.  In  a  further  com- 
munication in  the  issue  of  May  4,  Sir  David  Salomons  states 
that  it  could  not  have  been  the  steel  from  the  file,  because 
the  piece  was  entirely  reduced  to  powder  and  the  whole 
of  this  powder  proved  to  be  magnetic. 

UNITS,    MEASUREMENTS    AND    INSTRUMENTS. 

Measuring  Coefficients  of  Induction.  — In  the  Lond.  ' '  Elec. , " 
May  4,  Mr.  Rnsseli  describes  two  metliods  for  m<;a?un'i'g 
coefficients  of  self  and  mutual  induction  which  are  conven- 
ient in  practice,  as  they  do  not  necessitate  a  rearrangement 
of  the  apparatus  for  the  two  measurements.  The  first,  which 
is  capable  of  giving  very  accurate  results,  is  shown  in  the 
accompanying  diagram,  consisting  of  a  Wheatstone  bridge 


© 


hiK.WorU         G.K.  ■  ■     B.K. 

MEASURING  COEFFICIENTS   OF  INDUCTION. 

(in  the  form  of  a  British  post-office  box),  a  mirror  galvanom- 
eter and  a  condenser,  which  is  preferably  subdivided;  r  is 
the  coil  to  be  measured  and  O,  P  and  R  the  resistances  of 
the  various   arms  of   the   bridge,   K   being  the   condenser. 


First  measure  the  resistance,  r,  of  the  coil ;  if  the  galvanometer 
key  is  pressed  down  before  the  battery  key  there  will  be  a 
throw^  of  the  needle,  and  if  the  batter}-  key  be  opened  while 
shows  a  study  in  superposed  magnetizations  in  soft  iron,  the  galvanometer  key  is  down,  there  will  be  a  throw  in  the 
there  being  a  constant  and  a  periodic  magnetization  at  the  opposite  direction ;  if  the  resistance  Q  be  shunted  with  the 
same  time;  the  experiments  show  that  the  reversal  of  a  given     condenser  K,  these  throws  will  be  smaller;  use  two  dif- 
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lerent  values  of  the  conden.ser,  one  giving  a  detlection  to  tlie 
nglit  and  llie  other  to  the  leit,  and  nnd  iioin  tlie  two  deriec- 
tions  by  the  usual  geometric  construction  (^or  by  proportion;, 
lh(5  value  of  tlie  condenser  which  would  give  no  throw,  then 
L,  the  coefhcient  of  self-induction,  will  Ije  equal  to  this  value 
ot  the  condenser  multiplied  by  y,  by  r  and  by  lO^,  tlie  re- 
sult being  in  henrys,  the  condenser  value  being  in  micro- 
farads and  the  resistances  in  ohms.  For  measuring  mutual 
induction  between  two  coils  let  L  and  \  be  the  coefticients 
of  self-induction  and  M  that  of  mutual  induction;  then  if 
the  two  coils  be  connected  in  series  the  mutual  inductive 
voltage  on  each  c(jil  acts  in  the  same  way  as  the  self-induction 
voltage,  and  if  measured  when  so  connected  tlie  total  coefti- 
citnt  A  —  L  -I-  N  ■+  2M  ;  if  H  is  the  result  when  the  term^ 
iuals  of  one  coil  be  reversed,  then  B  -  I.  -\-  N  —  2-M,  and 
therefore  M  =  1-4  (A  -  H).  Ihe  lornuilas  are  also  given 
when  tile  two  coils  are  connected  in  parallel.  This  method 
gives  correct  values  even  when  the  coils  are  wound  on  brass 
c<jres  or  if  there  are  closed  circuits  near  tliem.  The  second 
method  is  not  quite  so  accurate,  as  it  assumes  tlie  harmonic 
law,  but,  on  the  other  hand,  requires  only  an  ordinary  alter- 
nating current  voltmeter  and  ammeter;  measure  the  voltage 
V  and  the  current  A  with  a  direct  current,  and  the  voltage 
v  with  an  alternating  current  of  the  same  amperage;  con- 
struct a  right-angled  triangle  of  which  the  voltage  \'  fonns 
the  vertical  side  and  v  the  hypotenuse,  then  the  length  of 
the  third  side  divided  by  2  n  n.\  is  the  coelHcient  of  self- 
inducti(jn  in  henrys,  when  11  is  the  frequency.  For  measur- 
ing mutual  induction  connect  the  two  coils  in  the  two  dif- 
ferent ways  described  above,  make  these  same  measurements 
aii<l  lay  off  the  .same  triangles,  which  will  have  the  vertical 
side  in  common  and  different  hypotenuses;  the  difference 
between  the  lengths  of  the  third  sides  of  these  two  triangles 
divided  by  8  rr  iiA  will  give  the  mutual  induction  in  henrys; 
the  method  fails  when  the  mutual  induction  is  very  small 
compared  with  the  sum  of  the  self-inductions,  also  when  any 
closed  circuits  or  masses  of  non-magnetic  metal  are  near  the 
coils.  In  conclusion,  he  states  that  it  is  very  difficult  to  cal- 
culate the  coefficients  from  the  geometric  dimensions  of  the 
coils,  and  as  a  general  rule  the  formulas  given  in  pocket- 
books  are  only  rough  appr<).\imati<ins  and  arc  not  safe  to 
use  unless  one  understands  tluni   perfectly. 

A'/a /fosAj/ic  A'rror. — Mr.  Mather,  in  the  Lond.  'Klec," 
April  27,  gives  a  number  of  cases  showing  that  the  error 
l)r()duce(l  by  electrilication  of  station  instruments  is  a  very 
important  factor;  he  has  produced  a  detlection  of  80  volts  in 
a  100  volt  instrument  by  a  single  stroke  of  his  finger  across 
the  glass. 

C/ark  S/iinda/t/  Cell. — Further  information  about  Mr. 
Kahle's  ])apcr  is  given  in  the  Lond.  "  l\lcc.  Kng.,"  April  27; 
he  claims  that  the  vfuiation  in  the  F.  M.  !•'.  from  the  iKirnial 
value  can,  with  little  dilViculty.  be  reduced  to  o.oooi  volt, 
ba.sed  on  observations  covering  I  1-2  years;  the  temperature 
coefficient  between  10  and  30  degrees  (presumably  centi- 
j^rade)  was  found  to  be  —  o.(xx)8i4  —  o.cx)OOo7  (t  —  1 5). 

Meters. — The  Schtni'idik  meter  isdcscril»o«l  and  illustrated 
in  the  "  Flek.  An/.,"  April  15;  the  readings  of  the  volts  and 
the  amperes  are  recorded  on  a  strip  of  paper.  The  Fegs  & 
T/trwa  meter  is  illustrated  and  described  in  "  La  Lum.  Flee," 
April  21 ;  it  consists  of  an  electro-dynamometer  and  electric 
clock  for  measuring  nnd  repistorinp:  the  deflections  of  the 
pointer.  The  conclusion  of  Mr.  Wilson's  paper  on  meters, 
together  with  the  discussion,  is  given  in  the  Lond.  "  Elec. 
I'.ng.,"  April  27. 

/.ig-Iilni'm:'    htdicalois. — See    abstract   under    "Maijnetic 
Property  of  a  Static  Discharge." 

OYNAMOS    AND   MOTORS. 
Vatuihlr   Sprctl   .Mofors.      .\n   alternative    method    to   Mr. 
Leonard's  system  is  dcscribeil  in  the  Lond.  "Flee.  Rev.."  Mav 
4,  by  Mr.  Boult;  it  is  showni  in  the  accompanying  diagram 


in  which  C  is  the  motor  and  A  and  B  the  motor-generator, 
D  and  E  being  the  line  and  R  a  resistance  connected  to  the 
shunt  field  windings  a  and  b,  which  are  in  multiple  arc  as 
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VARIABLE   SPKED   MOTORS. 

shown,  and  S  the  main  bwiicli;  lor  starting  L  tiie  .switch  r  is 
put  ini(j  the  position  shown,  so  that  a  is  tully  excited  and  b 
leebly  excited,  the  switch  S  being  placed  as  shown;  the  main 
current  in  passing  through  A  loses  voltage,  say  460  out  of 
500  volts,  and  continues  through  C  to  E,  while  1>  is  driven 
as  a  generator  by  A  and  supplies  a  low  pressure  quantity 
current  to  C;  as  tlie  speed  of  C  is  to  be  increased  the  switch 
r  is  moved  to  the  right.  For  long  runs  without  stops  C  is 
run  directly  from  the  mains;  as  A  and  B  act  in  parallel  to 
supply  current  to  C,  they  need  not  be  as  large  as  in  Mr. 
Lenard's  arrangement. 

The  H.  Ward  Leonard  system  is  also  describtni  in  the 
London  "  Electrical  Review  "  of  April  2y,  where  it  is 
also  discussed  editorially,  belief  being  expressed  that  tlie 
weak  i)oint  lies  in  the  fact  that  the  efficiency  of  the  working 
depends  on  the  intelligent  care  of  the  motorman;  it  is  also 
discussed  in  a  communication  in  the  same  issue. 

Wiriiihlc  S/>ec(l^A/o/ors. — In  the  "Klek.  Zeit.,"  April  ly, 
Mr.  Haumgardt  describes  the  following  system  to  be  used  in 
factories  and  other  like  places  where  electric  motors  are  re- 
cpiircd  to  run  at  greatly  differing  speeds.  Two  generators 
are  used  and  are  connected  in  series,  <^ne  of  ico  volts  and 
the  other  of  50  volts,  a  wire  being  connecteil  to  their  junc- 
tion, thus  making  a  three-wire  system;  the  field  and  arma- 
ture circuits  of  the  shunt  motors  may  then  be  connected 
variously  to  these  three  wires,  producing  a  number  of  differ- 
ent combinations,  resulting  in  different  speeds;  besides  these 
combinations,  resistances  may  be  inserted  in  the  field,  thus 
producing  intermediate  speeds;  by  such  a  combination  the 
relation  of  the  lowest  to  the  highest  speed  will  be  as  i  to  9: 
the  theory-  is  given  and  deductions  made  from  it;  the  cost 
of  the  line  wire  is  worked  out  and  it  is  found  that  for  varia- 
tions of  from  I  to  10  the  c<»ppcr  rcquireil  f<»r  the  line  is 
about  twice  as  great  as  in  the  two-wire  system  of  the  same 
total  voltage  and  for  the  same  l«iss  of  energv".  hut  as  the  cost 
of  the  wire  in  such  an  installation  is  a  small  part  of  the  total, 
this  factor  is  not  of  much  importance. 

Dynamo. — The  novel  shaped  dynamo  mentioned  in  the 
Digest  May  12  (under  Designing  Dynamo  Magnets")  is  de- 
scribe<1  and  illustrated  in  the  Lond.  "Elec.  Fng.."  May  4. 

ARC    AND    INCANDESCENT    LIGHTS. 

fiCiiVY  Gases  in  fncandesceni  f.nmps. — The  Lond.  "F.lec. 
Rev.."  May  4.  abstracts  Prof.  .\nthonv"s  Institute  paper,  but 
emphaticallv  maintains  that,  contrpn  to  Prof.  Anthonv  and 
other  authorities,  the  carbon  molecules  do  travel  in  straight 
lines  and  that  shadows  on  the  carbon  deposits  do  occur  in 
certain  incandescent  lamps  where  the  conditions  for  the  pro- 
duction arc  favorable. 

T  fijdin^'in   Wires. — Accori1i«i<^  to  "T.a  T  nni.  Flee."  April 
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28,  it  has  recently  been  found  that  an  alloy  of  95  parts  of  tin 
and  five  parts  of  copper  n.ay  be  fused  to  glass  and  will  hold 
with  great  tenacity;  the  copper  is  added  to  melted  tin;  the 
melting  point  is  about  300  degrees  C;  by  the  addition  oi  a 
little  zinc  or  lead  it  may  be  made  more  or  less  soft  and  fusi- 
ble; nothing  is  said  about  its  expansion. 

Small  Arc  Lights.— In  "L'lnd.  Elec.,'  April  25,  Mr. 
Claude  discusses  the  competition  which  electric  light  has  to 
fear,  calling  attention  to  the  more  extended  use  of  petro- 
leum and  concluding  that  in  view  of  the  fact  that  the  solu- 
tion of  the  problem  of  the  cold  light  is  still  distant,  the  best 
direction  of  development  of  cheap  lighting  is  the  introduc- 
tion of  small  arc  lights  to  replace  incandescent  lights  as 
much  as  possible;  he  mentions  successful  lamps  of  1.5  am- 
peres, or  a  total  of  75  watts;  also  the  use  of  reflecting 
dififusers  as  distinguished  from  semi-opaque  globes;  he  en- 
courages inventors  to  give  their  attention  to  small  arc  lights. 

TRANSMISSION   OF    POWER. 

Lauffeji-Frankfort  jyansmission  Plant.  —  The  official  re- 
port of  the  tests  of  this  plant  is  abstracted  in  the  "  Elek. 
Zeit.,"  April  26;  the  results  are  as  follows:  The  energy  de- 
livered by  the  second  set  of  transformers  averaged  114  h.  p., 
with  a  mean  voltage  of  64.3  and  a  mean  current  of  440  am- 
peres in  each  of  the  three  branches,  and  the  average  total 
efficiency  from  the  shaft  of  the  dynamo  to  the  secondaiy 
binding  posts  of  the  second  set  of  transformers  was  74.4 
per  cent.;  experiments  were  made  showing  that  the  efifect  of 
the  weather  on  the  efficiency  of  such  an  installation  is  prob- 
ably quite  negligible;  the  efficiency  of  the  dynamo  at  full 
load  was  found  to  be  95.4  per  cent.;  the  efficiency  of  the 
transmission  was  tested  by  measuring  the  low  tension  cur- 
rent at  the  generator  and  at  the  distant  end;  the  efficiency 
of  the  transformer  at  100  kilowatts  was  96  per  cent,  the  maxi- 
nunn  efficiency  at  which  the  iron  and  copper  losses  are  equal 
was  96.1  per  cent.;  from  half  load  to  full  load  the  efficiency 
varied  from  95.7  per  cent,  to  96.1  and  back  to  96.0  per  cent.; 
the  mean  efficiency  of  the  whole  transmission  was  73.5  per 
cent,  the  total  distance  was  102  miles,  the  high  tension  volt- 
age was  8,500  to  7,500  volts;  the  lowest  efficiency  of  the 
whole  system  was  68.5  per  cent,  and  the  highest  72.5  per 
cent. ;  the  only  loss  in  the  line  was  that  due  to  its  resistance, 
that  is,  to  the  C^  R  loss;  theoretical  researches  have  shown 
that  the  influence  of  the  capacity  on  the  efficiency  of  such 
bare  air  lines  for  alternating  currents  of  30  to  40  to  50 
periods  is  so  slight  that  it  may  be  treated  as  a  very  insignifi- 
cant matter  in  the  designing  of  such  transmissions;  in  con- 
clusion, it  is  stated  that  the  electrical  transmission  at  that 
voltage  over  air  lines  insulated  on  porcelain  insulators  with 
oil,  for  distances  of  more  than  60  miles,  is  just  as  regular  and 
reliable  as  with  alternating  currents  of  lower  voltage  and 
shorter  lines.  (Preliminary  tests  of  this  plant,  in  which  the 
figures  are  given  in  greater  detail,  were  described  in  The 
Electrical  World  July  2,  1892,  page  8.) 

Transmissions  to  Great  Distances. — The  "Revue  de 
I'Electricite,"  March  31,  contains  an  article  on  the  cost  of 
different  forms  of  transmissions  for  great  distances. 

Series  Transmission. — A  translation  of  the  paper  by  Mr. 
Schultz,  mentioned  in  the  Digest  April  14,  is  given  in  an 
abstract  in  the  Lond.  "  Elec.  Eng.,"  May  4. 

ELECTRIC  RAILWAYS. 

Heilmann  Locomotive. — In  a  correspondence  to  the  Lond. 
"  Elec.  Rev.,"  May  4,  Mr.  Sayers  states  that  by  using  his 
winding  there  is  no  difficulty  in  constructing  a  generator 
to  run  without  sparking  at  one-tenth  its  normal  field,  the 
speed  and  current  being  normal;  he  suggests  that  there 
would  be  none  of  the  losses  mentioned  in  a  previous  criti- 
cism in  starting  up  the  Heilmann  Itjcomotive  if  both  gen- 
erator and  motor  were  series  wound  and  permanently  con- 
nected, the  locomotive  being  started  and  stopped  by  the 
engine;  the  maximum  torque  would  be  applied  at  all  speeds, 


and  there  would  be  little  or  no  trouble  with  commutators, 
even  with  an  ordinary  type  of  machine. 

Combination  Trolley  and  Accumulator  Line. — According  to 
"  La  Lum.  Elec,"  April  28,  a  line  has  been  recently  started 
in  Sydney,  Australia,  in  which,  besides  the  overhead  line, 
there  are  accumulators  on  the  cars  which  are  used  at  starting 
on  grades;  40  to  50  h.  p.  can  be  developed  by  the  accumula- 
tors; this  combination  increases  the  efficient  working  at  the 
power  station. 

Accumulator  Line. — According  to  the  "Elek.  Zeit.,"  April 
26,  a  street  railway  in  Berlin,  to  be  completed  in  five  or  six 
weeks,  is  to  be  run  with  accumulators;  no  further  informa- 
tion is  given. 

CENTRAL  STATIONS,  PLANTS,  SYSTEMS  AND  APPLIANCES. 

Consumption  0/ E7iergy  by  Different  Consumers. — In  the 
paper  by  Mr.  Hordern  in  Lond.  "  Lightning,"  April  19,  he 
gives  diagrams  for  a  period  of  four  quarters  for  each  of  dif- 
ferent classes  of  consumers  of  the  Westminster  station  in 
London;  it  was  found  that  the  difference  of  consumption  of 
individuals  in  each  class  was  much  greater  than  that  between 
the  sections  of  the  class,  for  which  reason  it  becomes  very 
difficult  to  forecast  a  new  consumer's  bill. 

Lighting  in  Berlin. — The  Lond.  "Elec.  Eng.,"  April  27, 
gives  the  kilowatt  hours  consumed  since  the  year  1885  under 
the  headings  of  "  Private  Lighting,"  "  Street  Lighting  "  and 
"  Motors,"  from  June,  1892,  to  June,  1893.  These  figures 
for  1893  are  about  5,000,000,  22,000  and  238,000  kilowatt 
hours ;  there  are  238  motors,  representing  a  total  of  785  h.  p. ; 
the  net  profit  on  last  year's  working  was  about  $250,000. 

WIRES,    WIRING    AND    CONDUITS. 

Artworks  0/  Co7iduclors. — In  the  "Elek.  Zeit.,""  April 
26,  Mr.  Muellendorf?  publishes  an  additional  article  to  his 
paper  mentioned  in  the  Digest  March  3. 

TELEGRAPHY,    TELEPHONY   AND    SIGNALS. 

Balloon  Sig?ialing. — The  Lond.  "Elec.  Rev.,'  May  4, 
gives  an  illustrated  description  of  the  Bruce  signaling  bal- 
loon, mentioned  before  in  these  columns,  in  which  a  vertical 
row  of  six  incandescent  lamps  is  suspended  in  the  inside  of  a 
semi-transparent  captive  balloon,  18  feet  in  diameter  and  hav- 
ing a  capacity  of  3,200  cubic  feet;  the  lamps  are  of  16  c.  p. 
and  55  volts,  having  spherical  bulbs  and  thinner  carbon 
filaments  in  order  to  avoid  the  afterglow;  the  signaling  is 
done  by  means  of  a  key  having  contacts  of  carbon;  in  an  ex- 
periment the  signals  were  visible  at  a  distance  of  16  miles; 
the  balloon  is  the  one  constructed  for  the  Italian  Govern- 
ment. 

Duplexing. — In  a  communication  to  the  Lond.  "Elec. 
Rev.,"  May  4,  Mr.  Bailey  points  out  a  "most  striking  point  of 
incorrectness"  of  a  statement  made  by  Lord  Kelvin  and  Prof. 
Bottomley,  in  the  recent  litigation,  that  where  condensers  are 
used  in  both  arms  of  the  bridge,  the  sum  of  the  resistances 
used  in  combination  in  the  arms  of  the  bridge  must  remain 
constant. 

ELECTRO-CHEMISTRY. 
Purification  0/ Sugar.  —  "La  Lum.  Elec.,"'  April  21,  ab- 
stracts a  paper  by  Dr.  Bersh  describing  the  Schollneyer- 
Behne  and  Dammeyer  system  (see  Digest  May  13,  July  15, 
Dec.  9,  1893,  and  March  24,  1894),  as  applied  in  the  Hoym 
factory  in  Germany.  In  addition  to  what  has  already  been 
stated  in  these  columns,  the  following  may  be  of  interest: 
Each  of  the  two  compartments  has  a  capacity  of  1,500  litres, 
each  charge  being  treated  for  a  period  of  ten  minutes  by  a 
current  of  50  or  6c  amperes,  being  equal  to  a  current  density 
of  7  to  14  amperes  per  square  metre  of  electrode  (presumably 
of  the  zinc  electrode);  there  are  7  electrodes  of  sheet  zinc, 
having  a  surface  (total?)  of  6  square  metres;  the  electrolysis 
produces  a  gelatinous  material,  which  is  difficult  to  filter,  to 
obviate  which  a  small  quantity  of  chalk  is  added  to  the. 
liquor;  i  per  cent,  of  ch^lk  will,  in  this  way,  produce  better 
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results  than  3  to  4  per  cent,  in  the  ordinary  process;  during 
the  last  year  considerable  trouble  was  experienced  at  this 
factory  with  a  formation  of  froth  in  the  ordinary  process, 
due  to  the  beets  being  of  poor  quality,  but  with  the  elec- 
trolytic process  no  froth  is  jiroduced;  there  is  also  less  de- 
struction of  the  sugar.  He  states  that  in  eight  days  the  cost 
of  the  installaticjn  was  paid  for  by  the  results  obtained;  the 
(|uantity  of  .steam  for  generating  the  electricity  is  said  to  be 
<jf  no  importance;  with  6  volts  only  1-2  electrical  horse  power 
is  re'jiiired. 

Pollak  Accumulator. — According  to  a  test  recently  made 
in  an  installation  in  IVankfort.  after  running  a  year  and  a 
half,  one  battery  had  a  capacity  of  562.5  ampere  hours,  an 
efficiency  of  97.5  i)er  cent,  in  ampere  hours  and  83.6  per  cent, 
in  watt  hours;  in  a  sec<jnd  battery  with  a  capacity  of  725 
ampere  li(»urs  the  efficiencies  were  97.1  i)er  cent,  and  81.9 
|)er  cent.  res])ectively;  the  cai)acities  were  respectively  25 
Mild  U\.\  per  cent,  greater  than  what  was  guaranteed;  it  is 
slated  that  since  their  installation  no  repairing  whatever  was 
necessary. 

Accumulator. — Mr.  Orueiiwald  makes  an  active  mass  by 
mixing  pulverized  lead  with  linseed  oil  and  borate  of 
manganese;  electrolysis  changes  the  oil  into  a  resinous  sub- 
stance, which  forms  the  binding  material. 

Aluminium.  -\ccori\\u\^  to  -'La  Lum.  Klec,"  .\pril  2S, 
tile  insliillation  to  be  established  at  La  I'raz  will  use  3,000 
h.  p.,  with  15,000  still  available,  and  will  produce  three  tons 
a  flay;  it  is  (|uestioned  whether  at  the  low  price  there  will  be 
Mifficient  demand  for  this  (|uantity  of  material.  It  states 
that  in  the  south  of  I-" ranee  bauxite  of  great  i)urity  is  found, 
from  which  it  is  thought  that  aluminium  at  4  francs  per 
kilogram  (37  cents  per  pound)  may  be  made  with  the  elec- 
tric process. 

MISCELLANEOUS. 

Healing  bv  Contact  with  an  Electrolyte.  —  In  "La  Lum. 
Klec,"  April  21,  Mr.  lloho  discusses  this  phenomenon  at 
some  length  ;  in  the  phenomen«)n  referred  to  a  strong  current 
is  passed  through  a  piece  of  metal  immersed  in  an  electro- 
lyte, which  causes  the  metal  to  be  heated  rapidly  (see  Digest 
April  29,  July  8,  Aug.  5  an<l  12,  Nov.  11,  Dec.  9,  also  May 
(\,  1893;  .March  17,  April  7  and  14,  1894,  and  The  Electrical 
World  June  10  and  July  15,  1893).  lie  .states  that  the 
plunrjinenon  was  described  a  long  time  ago  by  quite  a  num- 
ber of  physicists  and  gives  references  to  their  publications, 
dating  back  as  f:ir  as  1841;  he  describes  the  researches  of 
IM.Mite  referring  to  this  |)licnt.menon.  In  the  early  part  of 
i8<;o  Messrs.  lloho  and  Legrange  made  exhaustive  experi- 
ments, publishing  their  researches  in  the  nulletin  of  the 
Koyal  I'elgian  .\cadeniy  in  1801,  N'o.  <)-io.  He  then 
describes  in  detail  what  takes  place  when  the  V..  M.  1'".  in- 
creases: first  there  is  electrc»lysis,  and  after  an  increase  in 
the  voltage  a  crackling  sound  is  produced  and  the  li<pii<l 
seems  to  boil;  at  still  higher  voltages  luminous  points  tip- 
pear  on  the  electrode:  after  further  increase  these  luminous 
I)(»ints  becoir.c  more  numerous,  forming  hnally  a  luminous 
sheath,  the  color  of  which  depends  on  the  nature  of  the 
electrode,  the  electrolyte  and  the  voltage,  and  the  current, 
which  before  then  w.is  ver)-  irregular,  now  becomes  steady 
.uul  reduced  in  (Hiantity:  with  a  further  increase  greater  heat 
is  produced:  the  phenomenon  manifests  itself  better  at  tiie 
negative  electrode,  the  sheath  at  the  positive  elcctn>de  being 
less  stable:  it  takes  place  with  all  conducting  liquids  and  con- 
ductors, the  voltage,  however,  being  different  for  different 
materials:  the  nature  of  the  electro  le  seetus  to  have  no  ap- 
preciable iutluenee  on  the  E.  M.  F.  necessary  to  produce  the 
fust  appearance  of  the  phenomenon,  but  it  does  seem  to  have 
an  iutluenee  on  its  maintenatice:  it  is  greater  for  the  negative 
than  for  the  positive  eleetroile:  the  tendency  of  the  current 
is  to  remain  constant  loi"  increasing  voltages:  the  surface  of 
the  anode  is  a  vcr>-  important  factor  and  the  currait  increases 


almost  in  proportion  to  this  surface;  the  nature  and  form  of 
the  electrode  have  some  influence;  they  found  the  same  phe- 
nomenon with  alternating  currents,  but  with  certain  marked 
differences.  He  then  discusses  at  some  length  the  extended 
researches  of  Koch  and  Wueller  published  in  1890-92. 

The  paper  is  concluded  in  "La  Lum.  Elec,"  April  28; 
after  summarizing  his  i)revious  papers  and  gfiving  references 
to  them,  he  discusses  the  paper  of  Mr.  Xeher  in  The  Elec- 
trical World,  July  15,  1893,  in  which  it  is  stated  that  the 
phenomenon  does  not  take  place  if  the  metal  is  immersed 
before  the  circuit  is  closed:  to  this  Mr.  Hoho  replies  that  if 
a  slightly  higher  voltage  had  been  used  the  i^henomenon 
\\T)uld  have  taken  place;  he  shows  in  a  table  of  results  the 
effects  of  the  temperature  on  the  bath,  from  which  it  appears 
that  with  a  constant  E.  M.  F.  the  current  diminishes  as  the 
temperature  increases,  and  at  near  the  boiling  pctint  the  phe- 
nomenon no  longer  takes  place.  When  carbonate  of 
potassium  is  dissolved  in  glycerine  he  finds  that  less  energy 
is  required  to  form  this  luminous  sl-eath,  and  the  stability  is 
greater  than  with  nater,  the  sheath  is  thicker,  quieter 
and  disengages  less  vapor;  a  given  quantity  of  energy'  trans- 
formed into  heat  vaporizes  a  larger  tpiantity  of  glycerine 
than  of  water  and  the  resistance  of  the  sheath  will  be  greater; 
he  discusses  at  some  length  the  explanation  of  the  phe- 
nomenon and  believes  that  there  is  no  question  that  it  is 
simply  due  to  the  fact  that  this  sheath  introduces  into  the 
circuit  a  very  great  resistance. 

In  an  article  on  this  process  by  Mr.  Ehrenfest  in  the  "  Elec. 
Tech.."  April  15.  he  states  that  it  has  been  found  that  the 
cost  of  welding  by  this  system  is  half  that  of  the  ordinary 
forge  system. 

Electric  Balloon. —  "La  Lum.  Elec,"  April  21,  gives  some 
further  information  regarding  the  electrically  driven  balloon 
toj^e  operated  at  the  Antwerp  Exhibition  (mentioned  m  the 
Digest  Jan.  27).  The  oblonq:  shape  has  been  adopted,  the 
length  from  point  to  point  is  81.5  metres,  the  diameter  of  the 
central  part  17.5  metres  and  the  volume  14.000  cuVmc  metres: 
with  ordinary'  lighting  gas  an  ascensional  force  of  0,800 
kilograms  is  expected,  enp.bling  25  to  30  passengers  to  be  car- 
ried: the  cage  will  be  di\nded  into  three  parts,  the  upper  one 
f«^r  the  navigat*  r.  the  next  for  the  passengers  and  tlie  lower 
one  for  the  machinery:  the  electric  motor  will  have  125  h.  p. 
driving  a  propeller  8  metres  in  diameter  with  four  wings:  a 
speed  of  40  kilometres  (24  miles)  per  hour  is  expected,  the 
total  distance  being  1.8  miles:  the  electric  cables  are  wound 
on  a  drum  with  special  braking  apparatus  to  allow  for  auto- 
matic winding  and  unwinding,  according  to  the  require- 
ments: the  trolley  wire  is  composed  of  a  cable  25  milli- 
metres (about  one  inch)  in  dia»neter.  made  of  gah^ni^ed 
steel  wire.  cnrrie<l  on  an  overhead  structure  30  metres  (100 
feet)  in  height:  the  generator  will  consist  of  two  gas  engines, 
each  of  2ro  n.  p.,  supplied  by  power  gas  made  specially  for 
them,  and  two  triphase  current  dynamos.  (The  abstract  is 
taken  from  the  "  Revue  Industrielle,"  the  date  of  which  is 
not  given:  as  it  will  be  seen,  it  is  rather  incomplete  and  prob- 
ably some  statements  are  not  correct.) 

Aerial  navigation  is  discussed  by  Mr.  .^choelfleuthner  in 
the  "Elec.  Tech.,"  April  15,  in  which  he  concludes  that  a 
system  like  the  above  is  the  easiest  solution  of  the  problem. 

The  flving  machine  of  Prof.  Wellner,  mentioned  in  the 
Digest  Feb.  24.  which  is  abont  being  constnicted  in  Austria, 
is  described  and  illustrated  in  a  paper  by  Mr.  Bethuys  in 
"Cosmos,"  March  31:  peculiarly  shaped,  cur\'ed.  paddle 
wheels  are  used,  tvvo  of  them  being  located  above  and  on  the 
sides  of  the  balloon  proper. 

.^frchanical  ApplicaUnn  of  Electricity.^-  La  Lum  F.lec." 
contains  a  serial  bv  Mr.  Richard  (mentioned  several  times 
before  in  these  columns)  containing  short  descriptions,  ac- 
companied by  a  number  of  well  executed  illustrations  of 
various  mechanical  applications  of  electricity,  taken  appar- 
ently from  patent  specifications. 
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Suggestions   for  Transit   Systems 11. 


BY    S.    U.    MOTT. 

The  street  system  shown  in  the  drawing  is  what  may  be 
called  a  sub-surface  or  sub-trolley  line.  It  is  not  so  very 
much  of  a  departure  from  the  overhead  trolley  system,  the 
primary  feature,  of  popular  moment,  being  an  absence  on  the 
street  of  poles  and  lines,  and  the  features  of  practical  moment 
being  the  ease  and  cheapness  of  converting  the  present  cable 
roads  into  electric  lines,  and  also  the  feature  of  depressing  to 


trolley  conductor  be  insulated,  the  use  of  an  alternating 
motor  is  required  for  propelling  the  car,  together  with  a 
converter  of  especial  construction. 

Figs.  I  and  3  are  insulated  conduits;  this  conduit  may  be 
made  of  any  suitable  insulating  material,  such  as  concrete, 
cement,  asphaltum,  fireclay,  or  vitreous  substances,  such  as 
earthenware  waterpipe.  They  may  be  filled  with  mud  and 
water  without  leaking  a  perceptible  current  if  properly  con- 
structed. Arrangements  for  flushing  the  conduit  may  be 
made  by  equipping  a  car  for  this  purpose.     Unlike  cable 


4  'J 


FIG.    I. 


a  sub-trolley  line  the  electric  suburban  roads  at  points  on  the 
line  where  for  any  reason  overhead  construction  is  pro- 
hibited or  undesirable.  The  trolley  wire  is  carried  down  a 
supporting  pole  and  continued,  for  a  distance,  it  may  be,  sub- 
surface. The  sub-trolley  system  (Fig.  2)  consists  of  a  trolley 
wire  or  cable  of  small  dimensions — the  size  depending  upon 
the  E,  M.  F. — raised  out  of  a  conduit  slot  and  travelling  above 
the  surface  of  the  ground  for  about  four  feet  underneath 
the  cars  as  it  progresses,  there  making  electric  contact  to 
motors,  thence  trailing  back  into  conduit  as  the  car  recedes. 
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FIG.   2. 

It  may  be  a  single  circuit,  using  the  ground  as  return  (Fig  i), 
or  it  may  be  operated  on  mctaUic  circuit  (Fig.  3).  This 
line  will  take  curves  and  switches  with  the  same  facility  as 
overhead  trolleys,  and  with  greater  facility  and  less  expense 
than  the  cable  systems.  With  ordinary  electric  roads  the 
single  trolley  wire  frequently  carries  current  for  all  cars  on 
the  line.  It  will  be  observed  here  that  the  working  conductor 
carries  current  for  and  to  one  car,  the  feeding  conductor 
(Fig.  5)  energizing  the  working  conductor  at  all  points; 


hence  the  working  conductor  may  be  smaller  than  ordinary 
trolley  wires  and  should  it  break  the  road  is  still  operative  at 
all  points  except  at  the  break.    If  it  be  desired  that  the  sub- 


roads,  one  car  may  run  faster  than  another  and  in  either 
direction,  and  there  are  no  rigid  sub-surface  connections 
preventing  the  moving  of  cars  on  any  but  cable  roads. 

The  excavation  for  road,  as  here  shown,  is  19  inches,  as 
compared  with  30  1-4  inches  for  cable  road  construction. 

In  view  of  the  desire  of  the  cable  companies  in  some  in- 
stances to  substitute  electric  traction  for  tlieir  present  sys- 
tems, the  inexpensive  adaptation  of  this  system  to  such 
roads,  utilizing  the  cable  and  conduit  already  down  is  shown 
in  Figs.  4  and  5.  The  change  can  be  made  at  minimum  cost 
and  without  necessarily   disturbing  the   street  pavements. 


Cabis  and 
feeding  co.nductor 


)^orking  conductor 


FIG.    5. 

The  cable  (Fig.  5)  is  mounted  upon  and  supported  by 
(ground  glass)  insulators  (coated,  for  instance,  with  para- 
ffine),  and  is  used  as  a  feeding  conductor  energizing  the 
working,  or  trolley,  wire. 

A   •'Bitter=Sweet"  Compliment. 


It  is  refreshing  to  see  that  sometimes  the  London  elec- 
trical journals  find  something  good  and  onginal  in  America, 
even  though  they  cannot  resist  adding  a  bitter  remark.  A 
recent  issue  of  a  London  contemporary,  in  speaking  of  the 
ofifice  buildings  of  the  American  type,  states  "Would  we 
had  a  few  of  them  in  London.  The  American  office  building 
is  the  one  (!)  item  in  America  wherein  Americans  might 
safely  claim  absolute  pre-eminence,  and  it  is  the  one  item 
they  never  do  brag  about." 


A   Westward    flovement    of  the    Centre    of  Gravity     of  the 

Electrical     Industry. 

In  a  recent  issue  of  a  German  electrical  journal  every  one 
of  the  five  leading  illustrated  articles  are  of  American  origin, 
and  in  the  very  next  issue  three  out  of  five  are  American. 
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The  New  Telephone    Kxchange  at  Atlanta,   Ga. 


The  Southern  liell  Telephone  and  Telegraph  Company 
has  in  r^peration  in  Atlanta,  Ga..  the  tn(jst  modern  and  com- 
plete telq^honc  exchange  and  \virin.i(  system  in  the  entire 
.South,  and  one  of  the  most  complete  in  the  countn*.  Real- 
izinj^  the  growintf  conmiercial  importance  of  Atlanta,  the 
company  decided  over  a  year  and  a  half  ago  to  erect  a  tele- 
phmie  exchan<:;^e  buildinj^  and  un<leri,^n)und  cable  system  for 
that  city.  Tiie  work  was  begun  in  January,  1893,  and 
everything  was  completed  and  in  (>])erati<'n  by  Januarx-  of 
the  i)resent  year. 

The  new  telephone  building,  as  shown  in  the  cut,  is  a 
handsome  three-story  structure  of  stone  and  terra  c<^tta.  cov- 
rring  an  an-a  ^  ^^^^  '^v  '^V  ^^"^'t.  It  has  a  large  and  conmio- 
dious  bascnu-nt,  containing  a  storage  battery  room,  furnace 
room,  and  general  storage  and  district  supply  rooms  .\t 
the  fnmt,  extending  far  out  under  the  street,  is  the  office 
maniiole,  connecting  with  a  side  passage  forming  the  cable 
runway.  The  «)rfice  manhole,  from  which  the  cable  runs,  is 
a  cement  lined,  vaulted  roof  chamber,  8  feet  wide  by  44  in 
kngth  and  ()  feet  high,  and  is  ventilated  very  efficiently  by 
two  pipes,  one  ruiming  from  the  surface  of  the  ground  to 
near  the  bottom   of  the  chamber  to  supply  fresh   air.  the 


•K.     .     A  11. A.N  lA    I  i-.i,!;rn<).'>:i-:   kxch.v.n- .1. 

r>ther  connecting  the  top  of  the  chamber  with  the  top  of  the 
biiilding,  and  carrying  off  all  foul  air  and  gases.  The 
dilTerence  in  air  pressure  between  the  chamber  and  the  toj) 
of  tlie  building  causes  a  contijmous  How  of  air.  The  cable 
runway  is  4  i -J  \n\S7  by  1 1. 

The  fir.'-t  or  gr«»und  floor  contains  a  handsome  set  of 
ofVues  in  the  front.  In  the  rear  are  the  inspectors'  rooms, 
distributing  rooms  for  wires  an<l  district  supply  stockroom. 

On  the  second  floor,  front,  are  tlie  offices  of  the  district 
superintendent.  Mr.  John  I ).  I'.asterlin.  and  back  of  them 
the  oniee  of  the  electrician.  Mr.  James  .\.  \Vott«in,  adjoining 
the  shop  rootns.  The  shop  is  the  largest  in  the  Southern 
territory,  and  is  e<|uippeil  with  all  the  machinery  and  tools 
for  manufacturing  and  electro-plating  the  special  ai)paratus 
necessary  for  teleplione  work.  It  is  operated  by  two  3-h.  p. 
motors,  obtaining  current  from  the  city  lighting  com- 
pany. In  the  laboratory  part  of  the  shop  arc  to  be  found  the 
necessary  electric  and  chemical  apparatus  for  experimental 
w(irk  and  testing. 

The  third  t1oor  is  given  up  entirely  to  the  operators  and 
operating  room.  The  front  rooms  of  this  floor  are  fitted  up 
most  comfortably  as  parlor,  dressing  room  and  toilet  and 
b.»th  rooms  f.  r  the  girl  operat<^rs.  and  adjoining  them  is  a 
kitclien.  with  gas  stove  and  utensils  for  use  at  meal  time.  The 
operating  room  in  the  rear  is  large  and  well  vctitil.itrd  .mid 
lighted. 

TIk  switchboard  is  a  bridged  terminal  metallic  circuit  mul- 


tiple switchboard  on  the  Law  system,  100  feet  in  length,  of 
a  capacity  of  4,000  metallic  circuits,  and  wired  at  present  for 
2,000  circuits.  This  board  was  built  in  Atlanta,  and  its  ar- 
rangement is  of  special  interest,  differing  as  it  does  from  that 
<»f  almost  all  other  telephone  exchanges.  It  is  equipped 
w  ith  listening  and  ringing  keys  to  facilitate  connection,  and 


KIG.   2.— DISRUPTIVE   DEVICE. 

uses  the  current  furnished  by  a  storage  battery  for  switch- 
board transmitters.  The  alternating  current  for  the  call- 
bell  working  is  furnished  by  an  Eickemeyer  dynamo,  which 
also  supplies  a  direct  current  for  charging  storage  batteries 
for  emergency  use.  Should  the  dynamo  be  shut  down,  the 
storage  batteries  are  automatically  thrown  into  circuit  and 
operate  the  call-bell  circuit  through  a  pole  changer. 

A  special  feature  is  the  device  adopted  for  the  "busy  test." 
indicating  when  a  subscriber's  line  is  busy.  Owing  to  the 
electric  railways  throughout  the  city,  the  ordinary  device 
would  give  the  "busy  test"  clicking  sound  in  the  earphone 
when  the  line  was  not  in  use.  To  obviate  this  difficulty  a 
relay  circuit  was  employed,  which  the  earth  railway  cur- 
rents are  not  strong  enough  to  operate,  but  which  is  readily 
<  perated  by  the  battery  current. 

The  cables  enter  through  the  <tflice  manhole  and  cable 
runway,  and  at  the  end  of  the  runway  the  cable  wires  are 
all  connected  to  Okonite  wires,  which  run  to  a  distributing 
frame.  IVom  the  distributing  frame  each  circuit  is  con- 
nected to  the  lightning  arresters,  which  consist  of  strips  of 
carlxjii  separated  by  a  sheet  of  mica. 

.'\n  interesting  and  uni(iue  feature  of  the  call  circuit  is  the 
protective  device  against  heavy  currents.  This  is  the  inven- 
tion of  Electrician  W'otton,  who  holds  a  patent  on  it.  It  is 
a  difficult  thing  \o  have  a  small-capacity  fuse  act  with  cer- 
tainty, and  Mr.  \\  otton.  apprecating  this,  devised  a  dis- 
ruptive device,  which  will  act  with  absolute  certainty  when- 
ever the  current  exceeds  three-tenths  of  an  amj)ere.  This 
device  is  .shown  in  I'ig.  2.  and  consists  simply  of  a  small 
graphite  cylinder  cappe<l  at  l>oth  ends  with  brass  caps,  t<t 
which  the  circuit  wires  are  connected.  A  small  amount  of 
iidminate  of  mercury  is  i)laced  in  the  ends  of  the  graphite 
cylinder  mider  the  caps,  (^ti  the  passing  of  an  excessive 
current  a  small  explosion  occurs,  blowing  out  the  graphite 
.ind  disrupting  the  circuit. 
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KUJ.   .1— DISTRIBITIN<;   Pf^I.K. 

The  (listnbutmg  boxes  on  the  poles  throughout  the  city 
have  similar  ]»r<nective  devices  for  each  wire. 

For  the  underground  cables  15.000  feet  of  trench  was 
dug.  in  which  was  laid  in  cement  150.000  feet  of  three-inch 
iron  cement  lined  conduits  of  the  National  Conduit  Cora- 
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pany's  make.  The  conduit  starts  with  forty  ducts,  suffi- 
cient for  forty  cables,  seventeen  of  which  are  installed.  The 
cables  are  paper  and  lead  insulated,  of  the  Standard  Under- 
ground Cable  Company's  make,  each  cable  containing  200 
wires.  The  actual  length  of  cable  in  use  is  over  150,000 
feet.  The  underground  conduits  extend  a  radial  distance  of 
about  4,000  feet  from  the  centre  of  the  city,  and  beyond  this 
distance  the  wires  are  carried  overhead  on  poles.  The 
wires  are  distributed  from  pole  tops  in  radial  fashion,  as 
shown  in  the  cut,  200  arms  from  each  pole.  Pine  poles  are 
used,  90  feet  high,  and  are  set  in  tar  cement. 


A   New  System  of  Electric  Power   Station   Construction. 


The   Hayden   Carbon  Porous   Cup  Cell. 


We  illustrate  herewith  a  carbon  porous  cu])  cell  manu- 
factured by  the  Hayden-Booker  Manufacturing  Company, 
2,140  De  Kalb  street,  St.  Louis,  which  differs  in  important 
])oints  from  similar  cells.  Figure  i  is  the  carbon  porous 
cup,  made  by  a  special  process  which  renders  it  very  porous, 
'ilie  walls  are  but  one-quarter  inch  thick,  and  the  cell  at- 
tains its  full  strength  immediately  it  is  set  up.  The  cup  is 
screw-threaded  at  its  upper  end  to  receive  a  carbon  screw 
cap,  2,  which  is  of  close-grained  carbon,  and  being  a  sepa- 


CARBON  POROUS  CUP  CELL. 

rate  piece,  is  treated  so  that  it  cannot  absorb  moisture,  and 
thus  renders  corrosion  impossible;  3  is  a  metal  screw  cap 
and  5  the  jar  cover,  which  is  clamped  between  the  carbon 
screw  cover  and  the  carbon  cup.  This  cover  is  provided 
with  an  opening  for  the  zinc,  6,  W'hich  is  clamped  to  the  cover, 
as  shown,  though  a  loose  zinc  can  be  used,  in  which  case 
it  or  the  carbon  must  have  rubber  bands  to  prevent  contact 
between  the  two.  The  solution  should  stand  to  the  shoulder 
of  the  carbon  cup.  The  depolarizer  is  of  manganese,  which 
is  renew^ed  when  exhausted.  In  the  usual  carbon  porous 
or  clay  cup  cell  where  a  depolarizer  is  used,  the  whole 
element  is  worthless  when  the  depolarizer  is  exhausted,  and 
as  the  depolarizer  does  the  work,  it  therefore  in  time  be- 
comes dead.  The  cup  and  its  cover  being  indestructible, 
and  not  injured  by  service  or  time,  the  only  renewal  neces- 
sary is  the  filling,  which  is  as  simply  done  with  this  cell  as 
\n  renewing  the  solution. 


Mr.  H.  J.  Arnold,  of  Chicago,  has  designed  a  system  of 
electric  power  station  construction  which,  it  is  claimed,  com- 
bines the  flexibility  of  the  low  speed  other  large  engine 
belted  plant  with  the  low  first  cost  of  a  direct  connected  or 
direct  belted  plant. 

Ihe  advantages  of  the  new  system  are  summed  up  as  fol- 
lows: Less  cost  per  kilowatt  of  plant  installed;  less  cost  in 
operating  expenses;  less  real  estate  occupied;  great  flexi- 
bility; less  depreciation;  greater  ease  in  handling  than  in 
power  plants  as  heretofore  installed. 

Referring  to  Figs,  i  and  2,  the  system  will  be  described 
as  applied  to  a  plant  having  a  capacity  of  2,000  h.  p.  Engines 
I  and  2  are  cross  compound  condensing  engines  of 
1,000  h.  p.  each,  and  generators  1  and  2  are  of  750 
kilowatt  each.  The  armatures  of  the  generators  are  mounted 
on  hollow  cast  steel  shafts  or  quills,  Co,  running  in  inde- 
pendent bearings,  Pp,  so  arranged  that  they  are  free  to  re- 
volve independent  of  either  engine  and  of  each  other. 
Through  these  quills  and  supported  at  its  centre  by  a  bear- 
ing D,  extends  a  steel  or  wTought  iron  shaft  carrying  upon 
its  ends  circular  cast  steel  or  iron  discs,  Ff,  securely  keyed 
to  the  shaft. 

The  illustration  shows  the  engines  connected  to  generators 
with  magnetic  clutches  which  operate  as  follows:  Attached 
to  the  end  of  the  engine  shafts,  Aa,  are  circular  cast  iron  or 
cast  steel  discs,  Hh,  carrying  in  recesses  copper  coils,  Oo, 
which  are  connected  to  brushes,  Qq,  by  means  of  rings,  Rr, 
in  such  a  manner  as  to  permit  a  current  of  electricity. to  be 
passed  through  the  coils  while  the  discs  are  in  motion. 
Around  the  vertical  face  of  discs  Hh,  near  the  peripheries, 
are  carried  cast  steel  or  cast  iron  rings,  li,  w  hich  are  held  in 
position  on  discs  Hh,  by  means  of  three  gudgeons  or  bolts 
equally  spaced  around  the  periphery  of  discs  Hh.  Rings  li 
are  normally  held  against  discs  Hh  by  small  spiral  springs 
surrounding  the  gudgeons  or  pins.  Attached  to  quills  Cc 
are  cast  iron  or  cast  steel  discs,  Jj,  carrying  t\vo  coils  of  cop- 
per wire,  Mm,  Nn,  which  are  connected  to  brushes  Kk  so  as 
to  allow  a  current  to  be  passed  through  the  coils  when  the 
discs  are  in  motion. 

If  a  current  of  electricity  is  passed  through  the  coil  M  a 
magnetic  field  will  be  created  around  it  v.hich  will  have  a 
tendency  to  attract  the  disc  I,  overcoming  the  action  of  the 
springs,  which  normally  hold  it  against  the  disc  H  and 
clasping  it  securely  to  the  disc  I,  so  that  power  can  be 
transmitted  from  one  disc  to  the  other  disc  bv  friction  so 
long  as  the  current  traverses  the  coil,  M. 

1  now  be  set  in  motion, 
rectly  connected,  and  in  like  manner  engine  No.  2  can  be 
connected  to  generator  No.  2.  thus  forming  two  direct  con- 
nected power  units.  The  shaft,  E,  lies  in  the  bearing,  D, 
and  is  not  vised  except  in  case  it  becomes  necessary  to  drive 
either  generator  from  the  opposite  engine  or  both  genera- 
tors from  the  same  engine. 

If  engine  No.  i  and  generator  No.  2  were  disabled,  gen- 
erator No.  I  could  be  driven  from  engine  No.  2:  current 
would  be  passed  through  coil  O,  thereby  attracting  disc  1, 
which  would  set  shaft  E  in  motion.  Current  would  also  be 
passed  through  coil  N  attracting  disc  L,  which  would  set 
the  armature  of  generator  No.  i  in  motion.  Current  would 
then  be  cut  oflf  from  the  coil,  M,  allowing  the  generator  No. 

2  to  come  to  rest.  In  a  similar  manner,  if  engine  No.  2 
were  disabled,  generator  No.  2  could  be  driven  direct  from 
engine  No.  i,  and  either  generator  or  both  generators  are 
thus  available  from  either  engine.  It  will  be  seen  in  Fig  i 
that  the  main  shaft  of  both  engines  is  cut  ofif  in  the  middle 
and  the  two  parts  joined  together  by  positive  jaw  clutches 
operated  by  steam  cylinders.  Thus,  when  the  load  is  light 
the  engine  and  generator  No.  i  can  be  shut  down.    Cylinder 


If  the  engine  No. 
it  will  drive  generator  No.  i  di- 
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D  of  engine  No.  2  is  cut  off  by  means  of  a  jaw  clutch,  and 
no  portion  of  the  plant  operates  except  tlie  high-pressure 
cylinder  of  engine  No.  2  directly  connected  to  generator  No. 
2.  This  cylinder  can  be  run  condensing  and  the  plant  thus 
economically  operated  even  under  these  circumstances. 
In  case  of  rejjairs,  for  example,  to  the  high-pressure  cylin- 


An    Electric   Carriage. 
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dcr  of  No.  2,  at  the  same  time  that  full  power  is  demanded  of 
i-ngine  No.  i,  high-pressure  steam  may  be  admitted  to  the 
low-pressure  cylinder  of  engine  Xo.  i,  which  will  thus  give 
full  power  fur  driving  the  generators  while  the  high-pressure 
side  of  "No.  2  is  shut  down  for  adjustment. 

The  system  also  includes  a  method  of  electrically  starting 
the  generators  so  as  to  prevent  wear  on  the  rings  of  the 
magnetic  clutches,  the  generators  being  run  as  motors  until 


The  Benz  electric  carriage  was  first  shown  at  the  late 
.Munish  Exposition,  and  the  Emperor  William  is  said  lo 
have  recently  ridden  from  Ma.xau  to  Lauterburg.  The  trip, 
a  distance  of  15  miles,  is  claimed  to  have  been  made  in  35 
minutes.  On  his  return  home  the  Emperor  ordered  a  very 
luxurious  carriage  to  be  built  at  once  for  his  private  use. 

Among  the  first  to  recognize  the  importance  of  this  field 
in  this  country  was  Mr.  G.  K.  Cummings,  of  Chicago,  who 
has  recently  finished  and  put  on  the  streets  of  that  city  an 
electric  carriage  embodying  the  latest  and  best  designs  for 
successful  commercial  operation. 

An  examination  of  the  accompanying  illustration  will 
show  that  the  gearing  is  positive  and  direct  in  action,  while 
the  use  of  the  link  belt  allows  a  certain  flexibility  which 
l)ractice  has  demonstrated  is  necessary.  The  speed  is  under 
])erfect  control  by  means  of  the  foot  pedal  actuating  a  switch 
under  the  forward  part  of  the  carriage,  and  the  direction  <^f 
the  carriage  is  so  easily  controlled  by  the  handwheel  that  a 
child  can  direct  it,  and  the  various  parts  so  accessibl  eand 
simple  that  after  a  few  moments  instruction  and  explanation 
a  novice  can  operate  the  vehicle. 

The  motor  is  a  2-h.  p.  series  wound  24-volt  machine. 
The  end  of  the  armature  shaft  carries  a  rawhide  pinion  en- 
gaging with  an  iron  gear  on  a  countershaft  directly  con- 
nected with  the  rear  axle  through  a  link  belt.  The  rear 
wheels  are  both  driven,  but  when  the  vheicle  turns  a  comer 
or  deviates  from  a  straight  course,  by  an  ingenious  device 
through  a  system  of  hardened  steel  roller  clutches,  either 
driven  wheel  may  move  independently  of  the  shaft  or  the 
other  wheel,  so  that  the  one  on  the  outside  of  the  cur\'e  will 
automatically  adjust  its  speed  to  the  distance  it  has  to  tra- 
verse.    This  difference  of  speed  of  the  two  driven  wheels  is 
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their  armatures  attain  the  necessiry  speed.  In  case  that  it 
ever  becomes  necessary  to  increase  the  capacity  of  a  power 
plant  like  that  describetl.  it  can  be  done  by  adding  genera- 
tors and  engiiu's  to  the  right  and  left  of  the  two  engines 
shown.  It  will  thus  be  seen  that  any  gcnemtor  in  such  a 
plant  can  be  staittxl  or  stopped  at  will  without  .stopping 
either  engine  and  without  using  belts,  pulleys  or  friction 
dutches,  and  in  addition  there  are  advantages  heretofore 
noted  as  to  reliability,  cost,  ease  of  handling  and  operation. 


considerable,  as  on  the  sharpest  tuni  the  periphery  of  the 
inner  wheel  covers  only  one-half  the  distance  traveled  by 
the  outer  one.  The  front  axle  is  made  of  aluminum 
l.ronze,  is  rigid  and  carries  two  short  supplemental  movable 
.ixles.  to  which  arc  attached  the  fnmt  wheels.  The  movable 
axles  are  connected  to  each  other  by  a  pivoted  iron  bar,  so 
that  their  action  is  recipn>cal.  The  inner  end  of  the  right- 
hand  one  is  toothed,  engaging  with  a  pinion  on  the  end  of 
the  shaft  earning  the  handwheel. 
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The  framework  of  the  running  gear  is  of  angle  iron,  sup- 
porting four  springs  placed  longitudinally  with  the  body  of 
the  carriage,  which  has  a  seating  capacity  of  Umr  people. 

The  current  needed  is  derived  from  200  ampere-hour  stor- 
age battery  cells  placed  under  the  seats  of  the  carriage.  The 
brake  is  a  leather  lined  steel  band  clutch. 

Recent  tests  of  this  carriage  show  that  over  level  city  roads 


of  charge  for  current  of  the  Chicago  Edison  company,  the 
expense  would  be  only  $ic  per  month;  this  would  be  cut 
down  to  $5  or  $6  per  month  if  an  average  dail)  trip  of  20 
to  25  miles  be  made.  This  would  compare  very  favorably 
with  a  great  majority  of  city  vehicles. 

A  company  is  being  formed  to  place  a  line  of  these  car- 
riages on  the  market,  including  six-seated  phaetons  for  use  in 
the  different  park  systems  in  large  cities,  and  smaller 
vehicles  of  three- wheel  variety  to  seat  two  persons,  which 
ma)  be  rented  out  by  the  hour. 


Automatic   Huck    Bar    Shear. 


ELECTRIC    CARRIAGE. 

at  a  normal  speed  of  ten  or  twelve  miles  an  hour,  a  maxi- 
mum average  of  from  i  1-4  to  2  electrical  horse  power  is 
all  that  is  required,  the  difference  in  power  consumed  de- 
pending on  the  state  of  the  roads  and  the  style  of  paving 
traversed.  The  questions  of  running  through  the  mud, 
over  street  car  tracks,  raised  obstructions,  such  as  manhole 


AUTOriATIC    MUCK    BAR    SHEAR. 


covers  and  the  like,  starting  up  from  ruts  and  gutter,  have 
been  taken  up  carefully  in  turn,  and  through  actual  opera- 
tion it  has  been  demonstrated  that  the  vehicle  easily  over- 
rides such  obstacles. 

As  to  cost  of  operation,  taking  as  a  basis  a  daily  run  of  time  by  the  makers  at  the  mills  of  the  Canonsburgh  Iron 
50  miles  at  10  miles  an  hour  and  the  average  consumption  and  Steel  Company,  and  this  machine  is  the  outcome  of 
of  power  at  two  electrical  horse  power,  at  the  published  rate     these  experiments. 


The  method  heretofore  employed  for  shearing  a  muck  bar 
of  steel  has  been  to  carry  the  bar  to  the  old-fashioned  alliga- 
tor shear,  place  the  end  against  a  fixed  gauge,  which  deter- 
mined the  length  of  the  pieces,  and  pass  the  bar  along  by 
hand  for  the  successive  cuts.  This  method  not  only  requires 
the  labor  of  several  men  to  handle  the  bar,  but  calls  for  con- 
siderable skill  on  the  part  of  the  shear  man,  and  unless  great 
care  is  used,  the  results  are  liable  to  be  unsatisfactory.  The 
illustration  represents  a  machine  designed  by  the  E.  W. 
Bliss  Company  for  doing  this  work  automatically,  thus  re- 
quiring but  one  man  to  do  the  work,  who  need  not  be  a 
skilled  shearman.  The  machine  consists  of  a  powerful  gate 
shear,  driven  directly  by  an  engine.  A  clutch  is  attached  to 
the  engine  shaft,  which  can  be  operated  either  by  hand  or 
automatically.  To  the  right  of  the  machine  is  a  carrier  com- 
posed of  a  train  of  rolls  driven  continuously.  The  muck 
bar,  coming  hot  from  the  rolls,  is  placed  upon  these  carriers, 
which  propel  it  toward  the  cutters  between  side  gauges, 
which  keep  it  in  position  at  right  angles  to  the  shear  blades. 
Just  before  entering  between  the  cutters  a  pair  of  feed  rolls 
take  hold  of  the  bar  so  as  to  feed  it  positively. 

A  clamping  device  is  placed  in  the  path  of  the  bar  and  so 
arranged  with  a  lever  that  the  progress  of  the  bar  may  be  ar- 
rested by  the  operator.  This  lever  also  controls  the  feed 
rolls,  so  that  when  the  clamps  are  in  contact  with  the  bar,  the 
rolls  are  removed  from  it  and  vice  versa.  This  arrange- 
ment gives  the  operator  full  control  over  the  bar,  and  he  is 
enabled  to  bring  it  into  proper  position  to  square  off  the 
ragged  end  by  throwing  the  clutch  into  operation  by  means 
of  the  hand  lever  shown  in  the  cut  at  the  front  of  the  cutter 
housing. 

When  the  forward  end  of  the  bar  has  been  squared,  the 
operator  raises  the  clamp  lever,  and  the  bar  feeds  forward. 
An  adjustable  gauge  is  placed  in  its  path,  and  upon  striking 

this  its  progiess  is  ar- 
rested and  the  clutch  is 
automatically  thrown 
into  operation,  causing 
the  upper  shear  blade  to 
descend  and  cut  off  the 
first  length.  As  soon  as 
this  occurs  the  piece 
drops  out,  the  shear 
blade  ascends  to  its 
upper  position  and  stops, 
Avhile  the  bar  again  feeds 
forward,  and  the  opera- 
tion is  repeated  until  the 
bar  is  all  cut  to  lengths. 
By  this  system  the  bars 
are  cut  accurately,  and  as  rapidly  as  they  come  from  the 
rolls. 

In  order  to  adapt  the  machine  to  the  practical  require- 
ments of  mill  work,  experiments  were  conducted  for  some 
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financial  ^rttclltgence. 


New   Incorporations. 


The  Electrical  Stock  Market. 


New  Yokk,  May  iv.  |894' 

THE  EI.ECTKICAL  STOCK  MAKKKT  ihls  week  has  been  prac- 
tically confined  to  two  stock.s  (i.-neial  Electric  and  Westinghou-se. 
Some  little  Inten-Ht  ha.s  be-'n  shown  here  in  Western  Union,  and 
Boston  has  devoted  Home  attention  to  American  Bell  Telephone, 
but  the  dealers  In  this  class  of  securities  have  been  mostly  con- 
cerned In  the  r,|,(-ratlons  of  the  two  first-named  stocks. 

GENERA E  EEECTKK:,  as  was  intimated  In  the  last  review  of 
the  electrical  stock  market,  continued  to  be  beared  all  week  long. 
The  friends  of  the  property  have  disappeared.  Wall  Street  is  no 
longer  regaled,  as  It  was  a  few  weeks  ago,  with  "official"  recitations 
of  the  en«»rmoUH  revival  of  business  and  the  brilliant  future  of  the 
General  Electric  Company.  There  is  a  rather  well  grounded  opin- 
ion held  In  many  Wall  Street  quarters  that  insiders  know  a  good 
deal  more  about  the  present  pn-ssure  on  General  Electric  than  is 
conBlstent  with  their  relations  to  the  company,  officially  and  other- 
wise. It  Is  well  known  that  one  or  two  Boston  interests,  hitherto 
closely  ldentl<le<l  with  the  company  by  reason  of  large  h<jlding8 
of  struck,  have  been  ijuietly  liquidating  their  lines.  One  or  two 
New  Yorkers  are  also  not  free  from  suspicion  of  similar  doings, 
und,  while  the  weakness  of  the  stock  was  started  by  the  operators 
on  the  short  side  of  the  market,  they  have  been  materially  aided 
by  the  endeavor  of  several  so-called  "inside"  Interests  to  get  out 
even  around  present  prices.  The  success  of  the  bear  campaign  has 
been  due  to  a  cr>mbination  of  causes,  but  the  operators  on  the  down 
tack  have  made  good  use  of  their  opportunities,  and  are  now  firmly 
entrenched  In  a  position  whence  It  will  not  be  easy  work  to  dislodge 
them.  They  are  In  full  control  of  the  manipulation  of  the  stock, 
and  ?very  attempt  t<.  rally  General  Electric  Is  met  with  persistent 
offerings  of  the  stock  that  effectually  block  any  upward  movement 
or  even  nnduf  show  of  strength. 

WEriTINGIIOUSE  ELECTRIC  naturally  profits  by  all  that  has 
been  said  against  General  Electric.  All  the  comment  that 
romes  to  light  Is  most  favorable.  At  the  annual  meeting,  held  in 
IMttsburgli  tl)l.s  we.'k.  where  the  old  board  of  directors  was  re- 
.•lected  by  a  vote  of  ll.S.OW  shares.  President  Westinghouse  laid 
special  emphasis  In  his  address  on  the  fact  that,  since' the  date  of 
the  present  annual  report,  when  the  outstanding  bills  payable  were 
$ri60.9S2,  the  latter  had  been  further  reduced  by  collections  so  that 
the  amount  now  outstanding  was  •)nly  $3x0.575.  It  will  thus  be 
noti'd  that  tb«-  busim  ss  m.-thods  that  have  been  applied  to  the 
maiiag'  iii'iit  Mf  the  property  are  .•iccomplishing  most  e.\cellent  re- 
sults. 

AMi:UlCA.\  H1:EE  telephone  quotations  have  not  varied 
much  of  late.  Legislative  Interference  with  the  company's  plans 
Is  dlsap|»earlng.  luul  the  ennipany's  service  is  everywhere  being 
Improved  upon.  Some  of  the  sub-eunipanies  are  about  to  Intro- 
duce the  Buffalo  system  of  rates  as  a  further  bid  for  popular  favor. 
In  the  IlufTalo  system  the  charges  for  a  telephone  are  according 
to  the  number  of  teb-phone  calls.  Some  experimental  telephones 
are  to  be  put  Into  New  York  resldenci-s  based  on  this  system,  by 
whlih  beyond,  say.  1.<MI0  calls  per  annum,  tolls  are  to  be  charged. 
When  a  plan  of  toll  servlc  for  t<-lephone  subscribers  has  been 
worke.I  out.  It  will  lead  to  concentrated  action  by  all  the  exehanges 
operating  through  the  American  Bell  Telephone  Company 

WI:STI;KN  CNION  TELEC.HAPH  ba.s  been  somewhat  \iii.l.i  a 
cloud.  Tin-  departure  of  Geoige  Goulil  for  Europe  lia.s  b.  en  a  sig- 
nal for  an  aggn-sslve  bear  cnmi'nUn  against  all  the  (Jould  stocks, 
and  Western  Union  has  not  been  spared.  It  Is  alleged  that  big  In- 
roads have  been  made  upon  the  company's  earnings  by  the  sub- 
stitution In  ntany  qtuirlers  of  long  <Hstance  telephones  for  private 
telegrai>h  wires.  Thus  there  are  now  only  three  or  four  private 
telegraph  lln<s  between  brokers'  offices  In  New  York  and  ChI'Mv:". 
where  there  were  formerly  a  score.  Between  New  York  and  I'lilla- 
delphla.  and  New  York  and  B«mton  the  teleRtaph  has  been  dis- 
carded altogether  In  favor  of  the  fe|eph<»nc.  Then,  too,  the  p<;  »l 
rooms  In  this  city  contlntu'  llghtlv  dosed,  and  this  big  loss  to  the 
Western  Cnlon  i-ontln\ies  permanent.  None  the  less  the  si-  "  • -^ 
not  yield  easily  b.t  unsi-  of  the  large  spreacl  of  hohltngs  In  li. 
hnnds.  and  Iheir  unwillingness  to  bo  scared  Into  liquidation. 
E.LECTHK'AL     STOCKS. 
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THE  MOUNT  PLEASANT  STREET  RAILWAY  COMPANT, 
Des  Moines,  Iowa,  has  been  incorporated  by  Geo.  E.  Smith  and 
others. 

THE  CRP:SCENT  ELECTRIC  COMPANY.  Chicago.  111.,  capital 
.s'dck  %l'/>''.  has  b>  en  incoip  lated  by  Walter  H.  Adams  and 
others. 

THE  GILLILAND  TELEPHONE  COMPANY,  Chicago.  111., 
capital  8t«.ck  $1,000,000,  has  been  incorporated  by  Andrew  F.  Crane 
and  others. 

THE  PACIFIC  STETHOPHONE  COMPANY,  San  Francisco, 
Cal.,  has  been  incorp  crated,  and  is  to  deal  in  slethophonic  and  tele- 
phonic appliances,  etc. 

THE  COLUMBUS  TELEPHONE  MANUFACTURING  COM- 
PANY. New  York,  capital  stock  $100,000.  has  been  incorporated  by 
Edw.   S.   Wallace  and  others. 

THE  BLOCK  HEAT  AND  LIGHT  COMPANY.  Camden.  N.  J.. 
capital  stock  $100,000,  has  been  formed  by  Samuel  H.  Robbing  and 
others.      It    may    be    addressed. 

THI-:  QUTNDARK  PARK  ELECTRIC  RAILWAY  COMPANY. 
Kun.sas  City.  Kan.,  c;«pit:il  slock  $2Ofi,0O0,  has  been  incoriK)raled  by 
J.  P.  Moore.  C.  C.  Dail  and  <,thers. 

THE  MONONG.VHELA  MAGNETIC  TELEPHONE  COMPANY. 
Monong;;hel2  City.  Pa.,  capital  stock  $3,C»C»0,  has  been  in(((riciiated 
by  C.  S.  Crall.  Oliver  Scott  and  others. 

THE  PITTSBURGH  AUTOMATIC  LIGHTING  C(JMPANY. Pills- 
burgh,  Pa.,  capital  stock  $25,000,  has  been  Incorporated.  C.  H.  Co- 
bell  and  Lawrence  Wolfel  are  Interested. 

THE  CO-OPERATIVE  ELECTRIC  RAILWAY  COMPANY, 
Chicago,  III.,  capital  stock  $1,000,000  has  been  formed.  Morris  S. 
Evinger,  Charles  E.  Bumap  and  Isaac  T.  Dyer  are  the  Incorptir- 
ators 

THE  INTERSTATE  CONSTRUCTION  COMPANY.  Des  Moines, 
Iowa,  capital  stock  $500,000,  has  been  incorporated  by  E.  I.  Rosen- 
feld  and  others  to  construct  and  operate  railway  and  telegraph 
lines. 

THE  CHESTER  TRACTION  COMPANY,  Chester.  Pa.,  capital 
stock  $500,000,  has  been  lncorpt)rated  by  E.  Harvey.  Geo.  Potteiger 
and  others,  to  construct  and  operate  motors,  cables  and  other  ma- 
chinery, and  also  to  supply  power  to  passenger  railways. 

THE  AUTOMATIC  ELECTRIC  COUPLER  AND  TRAIN  SIG- 
NAL COMPANY,  Portland,  Ore.,  capital  stock  $100,000,  has  been 
incorporated  by  W.  E.  Wamsey,  Geo.  W.  Simons  and  others  for 
the  purpose  of  purchasing  and  dealing  in  electric  car  couplers,  etc. 

THE  MAYFIELl)  AND  LKLANl)  STANFORD,  JR..  STREET 
RAILWAY  COMPANY,  Mayfield,  Cal..  capital  stock  $10,000.  has 
been  lncorpt)rated  by  Alex.  Pierce,  Bernal  Mayar,  Gordon  Wigle 
and  B.  L.  Ryder,  and  the  work  of  construction  will  at  once  be  be- 
gun. 

THE  AMERICAN  ELhX'rRIC  COMPANY.  Toledo,  Ohio,  capital 
stock  $1<MK)0,  has  been  formed  to  acquire,  make  and  sell  electrical 
apparatus  and  to  control  and  sell  patents  on  same.  O.  S.  Brum- 
back.  F.  H.  Hurd.  C.  F.  Wall.  A.  A.  Thatcher  and  S.  C.  Schenck 
are  Interested. 

THE  HARDWARE  CITY  TELEPHONE  AND  ELECTRICAL 
COMPANY,  New  P.rltaln.  Conn.,  capital  st«x:k  $500,  has  been  In- 
•  orporated  to  manufacture  telephones  and  to  do  general  electrical 
work.  A.  F.  Bromley,  E.  A.  Ix>oml8  and  C.  B.  Aixlrews.  all  «»f 
New  Britain,  are  Interested. 

THE  FLETCHER  AND  FLETCHER  ELECTRIC  COMPANY. 
Cleveland.  Ohio,  capital  stock  $10,000.  has  b<*en  formed  to  manufac- 
tuie  and  deal  In  electrical  instruments  and  supplies  of  every  de- 
scription. H.  S.  (iray,  J.  M.  Motiroe.  J.  R.  McQulgg.  O.  B.  Riley 
and  John  Colahan  are  Inter-sted. 

THE  INDIANA  TELEI'HONE  AND  CONSTUUCTION  COM- 
PANY. Indlanajmlls,  Ind..  maximtim  capital  8t«>ck  $."100,000.  has  been 
formed   to  construct   and  t«'lephone  lines,   machinery,   •• 

also   railways,   etc.      Chai  icn.    E.    W.    Day   and   C.   O.   S.    . 

Baltimore*.  Md..  are  the  promoters. 

THE   C.ILLILAND   TELEPHONE  COMPANY.  Chicago.  Ill,  cap- 
ital   stock    $l.<HMi,ooo.    has    Imhmi    formed    to   manufacture,    sell,    con- 
stnxt    and    operate    telej.hone    lines,    acquire    proi>erty.    fr.- 
and    patent    rights    incident    thereto.      The    lnterest<^d    pai 
A.  E.  Crane.  James  Miles  and  H.  Z.  Durand 

THE  WHITE-CROSBY  COMPANY,  maximum  capital  st.  .  k 
$j.'>0.ooo,  has  been  Incorporated  to  manufacture  and  sell  dynani's 
motors,  batteries,  etc.:  to  construct  ebx'tric  railways,  build  pew- 
plants,  etc.  The  promoters  are  James  G.  White,  K.  J.  D.  Ci'sv, 
E.  J.  Sllkman.  H.  H.  Harrison  and  H.  Walbrldge.  Baltimore,  Md. 

CORTLAND.    N.    Y.- The  Cortland   and    t  Traction    Com- 

p.any,    capital    stock    .S.I'W.O^ni,    has   bfen    Inco-  i    to    build   a    12 

mile  nwd.  Herm.TU  lU-rfiboltz.  De  F.  Van  \  ieel  and  E.  H.  Bi  st- 
wlck.  of  Ithaca:  Horace  E.  Hand  and  Isaac  L.  Post,  of  Scranlcn. 
Fa.;  H.  L.  Bninson  and  K.  A.  Fish,  of  Cortland,  N.  Y..  ai-e  Inter- 
ested. 

THE  RUMSEN  IMPR0VEM?:N'T  COMPANY,  Red  Bank,  N.  J.. 
capital  st(X'k  $100.0«)0.  has  been  formed  to  prcnluce  electricity  for 
light  and  power,  provide  w-ater.  etc.  E.  Kemp.E.  D.  Adams.  C.  N. 
Bliss.  M.  C.  D.  Borden,  H.  L.  Terrell.  New  York:  W.  F.  Have- 
meyer.  H.  E  Owen.  J.  C.  Hoagland.  R.  Hoapland.  Brooklyn,  N.  Y., 
and  F.  W.  Hope,  of  Red  Bank,  N.  J.,  are  Interested- 
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THE  CONSOIJDATED  ELECTRIC  IMPROVEMENT  COM- 
PANY, Camden,  N.  J.,  capital  stock  $100,000,  has  been  formed  to 
manufacture  and  sell  all  kinds  of  electrical  appliances,  dynamos, 
motors,  fans,  switches  and  patented  specialties  of  every  kind.  The 
promoters  are  P.  E.  Costello,  Tacony,  Philadelphia,  Pa.;  James 
Franklin,  500  Chestnut  street,  E.  W.  Patten,  3926  Walnut  street, 
and  F.  A.  Lee,  18  South  Seventh  street,  Philadelphia,  and  T.  P. 
Curley,  552  Federal  street.  Camden,  N.  J. 


New  York  Notes. 


Office  of  The  Electrical  World,        ) 
253  Broadway,  New  York,  May  21,  1894.) 

MR.  H.  B.  COHO,  203  Broadway,  New  York,  who  has  been  suf- 
fering the  past  two  weeks  with  a  severe  attack  of  typhoid  fever, 
is  convalescing,  and  hopes  to  be  at  his  office  in  a  few  days. 

TRAFFIC  on  the  trolley  lines  of  the  Atlantic  Avenue  Railroad 
Company,  of  Brooklyn,  was  suspended  on  Sunday,  May  20,  owing 
to  a  grievance  of  the  employes  in  regard  to  a  change  in  uniforms. 
The  men  claim  that  they  had  to  buy  new  suits  last  spring  and 
again  in  the  fall,  and  that  the  company  asks  an  extortionate  price 
for  the  new  uniforms. 

THE  GENERAL  TERM  OF  THE  SUPREME  COURT  handed 
down  a  decision  yesterday  affirming  Justice  Barrett's  decision  in 
dismissing  the  suit  brought  by  Miles  M.  O'Brien  and  James  G. 
Cannon,  as  receivers  of  the  Madison  Square  Bank,  against  R.  T. 
McDonald  and  the  Fort  Wayne  Electric  Light  Company,  to  re- 
cover $150,000  due  on  three  promissory  notes. 

THE  ABENDROTH  &  ROOT  MANUFACTURING  COMPANY, 
28  Cliff  street.  New  York,  has  issued  a  handsome  96-page  pamphlet 
entitled  "A  Few  Plain  Facts  Concerning  Water  Tube  Boilers." 
While  the  matter  has  immediate  reference  to  the  Root  boiler,  yet 
it  will  be  found  of  considerable  general  technical  interest.  We 
know  of  no  textbook  or  other  publication  on  boilers  that  contains 
anywhere  near  so  much  information  relating  to  the  various  de- 
tails of  tubular  boilers,,  their  construction  and  the  theory  of  their 
operation. 


Canadian  Notes. 


Ottawa,  Onf.,  May  19,  1894. 

GALT,  ONT. — A  general  meeting  of  the  shareholders  of 
the  Gait  and  Preston  Street  Railway  Company  was  held  last 
week  in  the  council  chamber  of  the  Town  Hall.  Thomas  Todd, 
president,  read  the  report  of  the  directors  for  the  past  year,  show- 
ing that  $42,125  of  stock  had  been  taken  up  by  107  shareholders, 
on  which  a  first  call  of  10  per  cent,  had  been  made.  The  contract 
for  the  electrical  equipment  had  been  let  to  the  Westinghouse 
company  for  $15,925,  for  the  engine  and  boilers  to  the  Goldie  &  Mc- 
Culloch  company  for  $6,000,  the  building  and  laying  of  the  track 
to  J.  Hartnett,  of  Toronto,  and  the  contract  for  the  cars  to  the  At- 
lantic Avenue  Railroad  Company,  Brooklyn.  The  total  cost  of 
the  road,  completed  and  fully  equipped,  is  not  expected  to  ex- 
ceed $75,000. 

OTTAWA,  ONT.— The  Canadian  Pacific  Railway  Telegraph  Com- 
pany has  started  the  construction  of  a  line  from  Kingston  to  Ot- 
tawa, via  the  Rideau  Canal  route.  There  are  now  15  men  working 
for  the  company  in  the  vicinity  of  Kingston  Mills.  The  contract 
will  be  finished  at  the  end  of  six  weeks. 

TORONTO,  ONT.— City  Engineer  Keating  has  returned  from  his 
visit  to  American  citieS  to  look  into  the  operation  of  electric  light- 
ing plants  under  civic  control.  The  visit  has  impressed  upon  Mr. 
Keating  the  feasibility  of  the  city  taking  this  service  in  charge 
to  the  extent  at  least  of  supplying  light  for  the  streets  and  public 
buildings.  At  Chicago,  the  last  point  visited,  he  found  that  even  with 
the  enormous  and  excessive  first  cost  of  the  system,  the  operation 
of  the  plant  is  a  success.  The  city  engineer  is  preparing  a  report 
which  will  certainly  favor  the  city  undertaking  its  own  electric 
lighting. 


English  Notes. 

(Frona  our  own  Correspondent.) 

London,  England,  May  9,  1894. 
ELECTRICITY  VS.  GAS.— Both  electrical  and  gas  engineers 
have  in  this  country  hitherto  made  a  point  of  averring  that  the  ad- 
vent of  the  electric  light  would  make  next  to  no  difference  in  the 
consumption  of  gas.  An  ex.amination,  however,  of  statistics  would 
appear  to  controvert  this  view.  There  were  at  the  end  of  1893  some 
700,000  10-candle  35  watt  lamps  connected  to  the  mains  of  the  statu- 
tory electric  supply  companies  in  London,  and  the  most  reliable  au- 
thorities show  that  on  an  average  these  lamps  were  alight  some  400 
hours  during  the  year,  so  that  they  gave  the  unwieldy  total  of 
2,800  million  candle  hours.  Reliable  tests  of  gas  burners  show  that 
one  cannot  expect  to  obtain  more  than  two  candles  from  one  cubic 
foot  of  London  gas  per  hour  used  in  an  average  burner.  From  this 
it  can  be  shown  that  had  these  700,000  glow  lamps  been  replaced 
by  the  same  number  of  equivalent  gas  burners,  the  gas  consump- 
tion of  London  would  have  been  greater  by  some  1,400  million  cu- 


bic feet  than  was  actually  the  case.  But  this  is  not  all.  When 
we  consider  the  large  number  of  big  isolated  plants  at  work  in  the 
metror>"lis,  we  are  in  no  danger  of  exaggeration  if  we  add  another 
100,000  lights  to  the  above  total,  making  the  equivalent  gas  con- 
sumption 1,600  millions.  Now,  the  rate  of  increase  between  1886 
and. 1891  in  the  sale  of  gas  in  London  averaged  947  million  cubic 
feet,  the  increase  for  1891  being  no  less  than  1,313  millions.  In  1892, 
however,  the  very  year  in  which  electric  lighting  first  got  fairly 
to  work,  the  increase  iri  the  London  consumption  fell  to  less  than 
351/^  million  cubic  feet,  and  last  year  there  was  an  actual  decrease 
in  the  consumption  of  not  less  than  1,000  million  cubic  feet,  in- 
volving a  loss  in  revenue  of  £140,000.  When  we  consider  that  Lon- 
don continues  to  grow,  this  falling  off,  not  merely  in  the  consump- 
tion of  gas  per  capita,  but  in  the  aggregate,  is  most  significant. 

ELECTRIC  RAILWAYS  IN  LONDON.— The  contract  for  the 
construction  of  the  electric  tubular  railway  running  from  Waterloo 
Station  to  the  city  has  been  secured  by  the  well  known  firm  of 
Mowlem  &  Co.,  the  price  being  £229,000,  the  work  to  be  completed 
within  21/^  years  from  the  present  time.  In  its  eagerness  to  secure 
unusually  good  terms  for  workmen's  trains,  the  London  County 
Council  has  again  succeeded  in  killing  a  suburban  railway  scheme. 
A  bill  giving  powers  to  a  company  to  run  an  electric  or  steam 
railway  from  the  heart  of  the  city  to  Epping  Forest  came  before  a 
committee  of  the  House  of  Commons.  The  committee,  at  the 
instance  of  the  London  County  Council,  inserted  a  clause  obliging 
the  company  to  run  workmen's  trains  at  a  penny  for  nine  miles. 
The  promoters  of  the  bill  now  assert  that  unless  the  clause  is  with- 
drawn, the  bill  will  be  withdrawn,  as  it  is  impossible  to  raise  capi- 
tal in  face  of  such  a  clause. 

DEPTFORD.— The  report  of  the  London  Electric  Supply  Corpor- 
ation for  the  past  year  shows  that  the  working  of  the  Deptford 
station  has  resulted  in  a  profit  of  £3,914,  instead  of  the  usual  loss. 
This  is  stated  to  be  mainly  due  to  the  installation  in  the  houses  of 
most  of  the  consumeis  of  an  improved  type  of  transformer. 


|l^m0  0f  the  ^i^eiK 

Telegraph  and  Telephone. 

PARKERSBURG,  W.  VA.— A  new  telephone  company  is  being 
organized  in  Parkersburg. 

SALISBURY,  MD.— W.  B.  Mitter  is  in  the  market  for  a  com- 
plete telephone  system  of  GO  telephones. 

FLORENCE,  S.  C— The  Southern  Telephone  Company  is  con- 
structing a  telephone  system.  Franch  Welch  is  to  be  the  local 
manager. 

HARTFORD,  CONN.— A  joint  stock  company  has  been  formed 
to  operate  a  new  .telephone  system,  capital  stock  $50,000.  R.  L. 
Andrews  and  Richard  Schuey  are  the  promoters. 

CARROLLTON,  GA.— J.  L.  Lovvorn,  Bowden,  Ga.,  has  pur- 
chased the  telephone  line  running  from  CarroUton  to  Graham,  Ala., 
and  is  organizing  a  company  to  continue  its  operation. 

VERNON,  ALA.— The  Vernon  "Courier"  has  built  a  telephone 
line  to  the  nearest  point  on  the  railroad  from  Vernon,  a  distance 
of  12  miles,  and  will  soon  purchase  the  necessary  equipment. 

KINGWOOD,  W.  VA.— The  Kingwood  and  Cranberry  Telephone 
Company  will  want  40  miles  of  No.  9  or  No.  10  galvanized  steel 
telephone  wire,  brackets,  glass,  insulators,  etc.  Julius  K.  Monroe 
is  the  president. 

TAMPA,  FLA.— P.  A.  Salomonson,  J.  S.  McFall  and  W.  E.  Pad- 
gett, all  of  Tampa,  Fla.,  have  applied  for  the  incorporation  of  the 
Tampa  and  Manatee  River  Telephone  and  Telegraph  Company. 
Capital  stock  $2,500. 

WASHINGTON,  D.  C— The  Agricultural  Department  is  invit- 
ing, until  June  6,  proposals  for  the  purchase  of  130  miles  of  tele- 
graph line  extending  from  Titusville  to  Jupiter,  Fla.,  comprising 
poles,  wires,  insulators,  battery  cells,  tools,  etc. 

LINCOLN,  NEB.— The  Nebraska  Telephone  Company  has  ac- 
cepted the  terms  of  the  City  Council,  and  will  begin  the  work  of 
burying  the  wires  in  the  business  districts  within  30  days.  A  solid 
fireproof  building  will  be  erected  and  equipped  with  a  new  switch- 
board. 

LOCKPORT,  N.  Y.— City  Superintendent  of  Fire  Alarm  Edward 
Griffin  is  trying  to  interest  the  Business  Men's  Association  in  the 
proposition  of  the  Harrison  Telephone  and  International  Electrical 
Company,  of  New  Y'ork,  to  put  a  telephone  system  in  Lockport. 
Two  hundred  subscribers  are  needed. 


Electric  Light  and  Power. 


CUSTER,   S.   D.— Residents  talk  of  putting  in  an  electric  light 
plant. 

TOLFDO,  OHIO.  -The  Telephone  Exchange  has  been  completely 
destroyed  by  fire, 

WILKESBARRE,  PA.— The  electrical  works  of  J.  G.  Seitzinger 
have  been  burned. 

CHESTERVILLE,  S.  D.— A  company  is  being  organized  to  put 
in  an  electric  light  plant. 
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HOl.'THKRX  PINES,  N.  C.  R.  M.  Morfit  is  In  the  market  for  a 
liK'itltiK   "Ulfit    for  H   hutel. 

K<)<:HK.STKH,  .MI.N'N.-Th«-  Htrt-t-t  lightinK  rommiltHe  will  pur- 
<■^^HH^r  a>Mltiori:tl  arc  lightK. 

OSHKOSH,  WIS— The  liijuid  of  FuIjIU;  WurkH  Ih  neKutiating 
fill-  j-lectric  lif^htlnt;  for  th»-  city. 

OKAND  IIAFIIJS,  MIN'N.— The  vHUk.-  auih.JiilifS  --f  f'.iaii.l 
Uapi'lH  are  takint^  hv-iih  towardu  electric;  Htr€?et  lighting 

KI^KHAKT,  J.N'IJ.  Th<-  Home  Kleriric  Company  has  l«-en  gh  «-n 
lh»-  roillraet  V)  put  In  "o  arc  llghtx  for  street  lighting. 

STILLWATER,  MINN.— The  plant  of  the  Electric  Light  Com- 
pany Ih  burli'd   uiKU-r  a  mountain  of  sand.       I>iS8  $2'!, 000. 

CAUniNGTO.N,  OHIO.  A  bill  is  before  the  Ohio  Legislature  au- 
thorizing the  city  to  issue  $:i5,U00  In  bonds  to  build  an  electric  road. 

MKLVIDKHF:.  N.  J.  Permission  has  be^n  gl\>-n  to  th»-  Warren 
Wood  W<<iking  Company  to  Inlroduft-  t-lecirle  lights  Into  the  town. 

MOUNT  GILP:AD.  OHIO.— E.  F.  (Jwynn  and  L.  L.  Denison.  of 
|)<'laware,  Ohio,  hav-  been  grnnte<l  a  franchise  for  an  electric  light 
l<lant. 

EVAHT.  MI<"H.  HIds  for  th*-  propos.-d  electric  light  i.lant  will 
»>e  received  till  June  2.  at  l/M  P.  M..  by  ('.  E.  Hell,  chairman  -.f  tb- 
committee. 

IKjME,  N.  Y.  Archlle<t  Jaiob  Agne  may  be  addressed  con- 
cerning electric  mot..:  and  TKbting  apjiaratus  for  the  new  county 
almshoust*. 

VAILSlillCO,  N.  J.  The  N(  wark  Electric  Light  Com|.any  has 
made  a  proposition  to  furnls:i  electric  light  to  the  borough,  but 
action     was    deferred. 

TOFEKA.  KAN.  Archlt'M  I  J.  W.  Perkins,  720  Kansas  avenue, 
may  be  communicated  with  relative  to  electric  lighting  apparatus 
fc»r  the  Santa  Ee  Hospital. 

CHIOSANINt;.  AIK'H.  Residents  are  considering  water  works 
and  an  electric  light  phinf.  O.  L.  Chapman,  E.  T.  Long  and  Bert 
Moi  house  ;ire  the  cniiimlltee. 

LONDON,  CANADA.  Ad<lress  A.  Ormsby  Grayd<)n,  city  en- 
gineer, concerning  contract  for  lighting  that  city  for  a  term  of 
one,  three,  five  i>r  eight  years. 

cmCA<;o,  ILL— The  Western  Electric  Company,  of  242  South 
JefTerHMn  street,  will  build  an  addition  to  its  factory  from  plans 
lit  Treat  &.  Kol/,  of  fjS  Wabash  avenue. 

BUCKSPORT,  ME.— The  Bucksport  Electric  Light  and  Power 
Company  was  formed  .May  14  with  a  capital  stock  of  $10,0f>0.  It 
will  be  In  need  of  supplies  Immediately. 

BELLEVILLE,  ILL.— City  Clerk  W.  F.  Puederer.  in  his  report 
to  the  council,  recommends  thjr^  the  city  build  its  own  electric  light 
works.      The  plant  can  be  j)ul  In  for  $41,000. 

BERLIN,  PA.— The  Berlin  Town  Council  has  made  a  contract 
for  lighting  the  streets  of  the  city  by  oil  lamps,  which  would  seem 
to  do  nway  with  the  propoh«'d  electric  street  lighting. 

SAN  ANOELO,  TEX— The  San  Angelo  Electric  Light  Company 
will  Increase  Its  plant  by  adding  an  KO-h.  p.  compound  engine  with 
boiler,  |>ump,  hejiter  and  extra<tor  and  all  connections. 

MACON.  c;A.  The  Macon  c;aH  Light  and  Water  Company  has 
been  placed  In  the  hands  of  a  temporary  receiver.  A  hearing  Is 
to  be  hail  May  15  n-hitlve  to  making  the  receivership  permanent. 

LAKE  CITY,  FLA.  -The  Uikc  City  Ice,  Light  and  Water  Com- 
patiy  will  iTect  an  electric  light  plant  with  30  arc,  1.200-cundle 
powir,  anil  3(H)  16-ctinille  power  lights.       Wm.  R    Hush  Is  manager. 

LANCASTER,  WIS.  Meyer  &  Shawalter  are  asking  for  an 
exclusive  franchise  for  Ifi  years  to  operate  an  electric  light  plant, 
and  they  will  be  In  the  market  for  the  necessary  equipment  when 
the  matter  of  a  franchise  Is  settled. 

SOITTH  MILWAIKEE.  WIS.  The  Eb-ctric  Light  Board  and 
W.  M.  William,  owner  of  the  plant,  arc  at  oibis  as  regards  price. 
The  village  presiilent  states  that  they  cannot  alTord  to  take  a 
step  ba<'1(war<l.  c\en  If  the  board  had  to  take  charge  of  the  plant. 

ROCHESTER.  N.  T.— The  petition  of  the  Central  Light  and 
power  Company  for  right  to  corHlrtJcl  an  underground  conduit  on 
Main  street  Is  being  opposed  by  the  RiK'hesli-r  <5as  and  Electric 
i'otnpnny.  and  the  ex«>outlve  iHmnI  Is  trying  to  compromls«»  mat- 
ters. 

HEMPSTEAD.  L.  I..  N.  Y.  The  Ball  Electric  Light  Company, 
which  Muci-eeded  t h<>  (Irst  electric  light  company.  Hnds  that  husl- 
iiess  In  Ilemp.tt4'tid  Is  impioiiiable.  and  it  has  given  notice  that 
after  .Mine  in  nil  lamps  and  fixtures  will  be  removed  fmm  the 
stores. 

t^AIRO.  EtJVPT  Address  FriMlerick  C.  Penfleld.  fnlted  State* 
.Vgent   and  Consul   '  '"•  Khedive 

for  the  jiropose.l  c  Mng  a  sys- 

tem of  electric  tramways  In  I'Blro  and  Its  environs.  The  bid*  are 
to   be   op«<ni»d    August    1. 

NIAt^ARA  FALLS.  N.  Y.— Secietary  Wm.  R.  Rnnktne.  of  the 
Cataract  Con:<tr»ict|on  Company.  hiu»  a\ithorUed  John  J.  Mclntyre. 
who  Is  Interested  in  property  In  tJrand  Island,  to  sc<mre  right  of 
way  aon>ss  the  island  .ind  to  erect  iv^les  and  string  wires  for  the 
purpose   of   trnrsmllting   power. 

H.XRLEM.  ILL.  The  Vdlage  ("ouncll  hns  apt^Mnted  W.  F. 
Freehs,  of  OaK  Park,  to  mike  plans  for  the  village  rbn'trlc  light 
plant,  and  the  board  will  call  for  bids  at  an  early  date.      They  win 


require  a  100-h.  p.  boiler  and  a  100-h.  p.  engine  for  the  pow^r  house. 
The  lighting  will  be  done  by  ;{0«  incandescent  lights. 

BROOKLYN.  N.  Y  — The  gas  and  lamp  committee  r«^p..rled  in 
the  matter  of  the  application  of  the  Kings  County  Electric  Light 
t'ompany,  Noah  Cocheu.  president,  for  a  franchise,  that  they  were 
in  favor  of  granting  same  on  certain  conditions,  but  on  motion 
of  Alderman  Gullfoyle  the  matter  has  been  laid  over  for  a  week. 

MARTINS  FERRY.  OHIO.— It  is  stated  that  the  injunction  got- 
ten out  against  the  propr>sed  civic  electric  light  plant  was  procured 
by  opi>onents  on  the  ground  that  the  vote  was  taken  17  days  before 
the  time  advertised  by  law.  whereas  30  days  are  required.  There 
seems  to  be  no  doubt  that  the  scheme  will  be  pushed  to  comple- 
tion. 

JACKSON,  TENN.— S.  C.  Lancaster,  city  engineer,  may  be  ad- 
dressed regarding  bids  to  be  opened  June  1  for  furnishing  the  city 
for  five  years  with  the  privilege  of  TA)  ."JOO-candle  power  arc  lamps 
for  street  Illumination.  The  city  government  will  grant  a  fran- 
chise for  the  exclusive  opei*atlon  of  an  incandescent  plant  for  do- 
mestic  use   for   five  years. 

LEADVILLE,  COL.— An  electric  lighting  company  has  been 
formed  by  the  prominent  business  men  of  Leadvllle  for  the  pur- 
po.se  of  furnishing  the  city  with  light  and  power.  The  comjjany 
Is  Incorporated  under  the  name  of  "The  Citizen.s'  Electric  Light 
Company."  with  officers  as  follows:  J.  M.  Maxwell,  persident: 
H.  H.  Tomkins,  vice  president;  D.  La  Salle,  secretary  and  treas- 
urer, and  Geo.  P.  Brown,  general  manager,  and  will  be  In  compe- 
tition with  the  Leadville  Electric  Light  and  Power  Company,  who 
have  enjoyed  the  exclusive  privilege  of  lighting  the  city  for  ab<^ut 
10  years.  The  Citizens'  Electric  Light  Company  has  amply  proven 
its  staying  qualities  in  an  injunction  suit  brought  against  it  by 
the  old  company,  by  whom  a  temporary  injunction  was  obtained 
on  the  ground  that  it  was  Impc^^slble  for  the  new  company  to  oper- 
ate a  |«lant  In  the  same  town  without  great  and  irreparable  dam- 
age to  th(?  pluintiflf's  wire,  machines  and  apparatus.  The  case  was 
tried  before  Judge  Dickson  and  the  injunction  denied.  Messrs. 
Shepard  and  Searing,  consulting  mechanical  and  electrical  engi- 
neers, have  been  placed  in  charge  of  the  design  and  installation  of 
the  complete  plant,  .and  are  expected  to  make  it  one  of  the  model 
plants  of  the  State.  The  station  will  have  an  ultimate  capacity 
t>f  3.000  incandescents  and  150  arcs. 


The  Electric  Railway. 


MONTREAL.  CANADA.  -The  Montreal  Street  Railway  Com- 
pany Is  to  erect  a  $14,000  building  for  motor  cars. 

JAMAICA.  L.  I..  N.  Y.— On  May  21  will  be  heard  the  petition  for 
another  electric  railway  from  Jamaica  to  Rockaway. 

WP:STERLY.  R.  I.— The  Town  Council  has  granted  a  franchise, 
as  asked  for.  to  the  Pawtucket  Valley  Street  Railway  Company. 

WASHINGTON  GROVE.  MD.— Thomas  E.  Brooke  and  others 
are  Interested  In  the  construction  of  an  electric  railway  to  Sandy 
Springs. 

JACKSONVILLE,  FLA.-L.  R.  Benjamin  will  soon  begin  work 
on  a  dummy  line  from  Jacksonville  to  GlUea,  to  be  changed  later 
to  electric  power. 

WESTERLY'.  R.  I.— The  proposed  electric  railway  from  Westerly 
to  Watch  Hill  Is  now  assured,  and  E.  P.  Shaw  states  that  that  road 
will  siHin  be  In  operation. 

NASHVILLE.  TENN.    The  Overland  Electric  Railway  was  sold 

by  order  of  the  court  on  May  11.  subje<"t  to  $100,000  mortgage  bonds. 
R.  W.  Hunter  bought  the  road,  paying  $10,433. 

8T1LLWATF:R.  MINN.— The  freeholders  who  bought  the  street 
rallw.iy  will  organize  a  c<  mpany  with  a  capital  stock  of  $75,000. 
The  line  will  be  extended  and   additional  st«H'k   purchased. 

TROY'.  N.  Y.— The  Troy  and  New  England  Railway  Company, 
which  proposes  to  build  an  electric  railway  through  the  town  of 
Sand  Lake,  will  be  given  a  hearing  at  Averill   Park  on  May  31. 

N1A<;ARA  fall.**.  N.  Y— j.  \V.  Hoffmann  and  Cha.-*.  A.  Simms. 
of  Philadelphia.  Pa.,  have  been  in  Niagara  Falls  looking  over  the 
grtiund  for  the  propos-»d  double  track  electric  railway  from  here  to 
ItufTalo. 

RANDALL.^ToWN.  MD.  The  Randallstown.  Granite  and  Har- 
rlsonvllle  Rapid  Transit  Company  has  applied  to  the  Baltimore 
Coimt.v  Commissioners  for  piM  mission  to  extend  Its  electric  line 
along  certain   roads. 

JA"  N'.    Y.     The   propose*!   electric   railway   between  Jasper 

and  •■  seems  to  be  an  a*sured  fact  In  the  near  future.      The 

names  of  the  promoters  have  not  yet  been  published,  but  details 
will  soon  appear. 

CORTLAND.  N.  Y.— The  Cortland  and  Homer  Electric  Railway 
Company,  which  was  granted  ixrmlsslon  to  change  Its  motive 
power  from  horse  to  electricity  «tai.  «  iimi  ii  win  have  o^-  r'»ad 
completed  about  August  1. 

DALLAS.  TEX. -The  Palia-'^  and  Fort  W.rlh  Rapid  Transit 
Terminal  Railway  Company  and  the  West  Dallas  Railway  are  re- 
porte<l  to  have  been  purchase^l  by  Henry  C  Scott,  president  of  the 
St.  Louis  Trust  Company.  Improvements  are  to  be  made  and  the 
motive  power  may  be  change-l  to  steam. 

BFLLKVILLK.  ILL. -The  Bellevillo  Electric  Railway  Company 
has  closed  a  deal  with  the   East  St.   Louis  Electric  R.-mIwmv  Cora- 
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pany  for  terminal  privileges  in  East  St.  Louis,  and  it  will  construct 
an  electjic  lino  between  these  two  towns  at  once. 

WEST  UNION,  OHJO.^The  (bounty  Commissioners  have  been 
petitioned  by  Frank  K.  Holiday,  of  Boston,  Mass.,  for  a  franchise 
for  an  electric  railway  from  Mancliester,  by  way  of  Bentonviile,  to 
West  Union.      Right  of  way  has  been  given  by  residents. 

BALTIMORE,  MD.— ^Architect  Henry  Brauns  has  completed 
plans  for  the  new  power  house  of  the  City  and  Suburban  Railway 
Company,  and  contracts  will  soon  be  awarded.  The  building  will 
cost  ,$150,000,  and  the  electric  equipment  will  bring  the  cost  to 
$500,000. 

ST.  LOUIS,  MO.— Tlie  Bellefontaine  Electric  Road  will  build  a 
$5,000  addition  to  its  plant  at  20th  and  Bissell  streets.  The  increase 
in  power  is  intended  for  the  Herbert  street  division,  which  is  to 
be  extended  to  Sportsmen's  Park.  The  office  of  the  company  is  at 
4238  North  Twentieth  street. 

SCRANTON,  PA.— Mayor  W.  L.  Connell  has  written  to  General 
Manager  Archer,  of  the  Trnction  company,  stating  that  as  the 
company  had  not  complied  with  the  terms  of  franchises  granted  to 
it  for  certain  streets,  and  the  time  for  same  having  expired,  the 
franchises  are  null  and  void. 

PHILADELPHIA,  PA. — A  franchise  has  been  granted  at  Harris- 
burg  to  the  Diamond  Street  Railway  Company  to  operate  by  any 
other  power  than  steam  a  street  railway  on  Diamond  and  other 
streets  in  Philadelphia,  Pa.  The  incorporators  of  the  company  are 
Henry  C.  Moore,  David  C.  Golden,  Thomas  B.  Foote  and  Joseph 
C.  Lugar. 

CAMDEN,  N.  J. — Articles  of  incorporation  for  the  Midland  Im- 
provement Company  liave  been  filed  in  the  office  of  the  county 
clerk.  The  capital  stock  of  the  company  is  $100,000,  and  they  pro- 
pose to  build,  equip,  ymrchase  and  operate  electric  street  railv/ays. 
The  incorporators  are  C.  Henry  Allen,  of  Moorestown;  Ephraim  K. 
Allen,  of  Philadelphia,  Pa.,  and  Henry  L.  Washburn,  of  New  York. 

PHILADELPHIA,  PA. — Charters  have  been  issued  at  Harris- 
burg  for  the  following  companies  to  operate  in  Philadelphia,  all 
having  the  same  incorporators:  The  Citizens'  North  End  Street 
Railway  Company,  the  Citizens'  Clearfield  and  Cambria  Street 
Railway  Company,  the  Brown  and  Parrish  Street  Railway  Com- 
pany, and  the  Citizens'  East  End  Railway  Company,  all  to  be  oper- 
ated by  any  power  except  locomotives.  Jeremiah  J.  Sullivan,  Rob- 
ert C.  Brewster,  and  George  S.  Gandy  are  interested. 

JAMAICA,  L.  I.,  N.  Y.— The  Long  Island  Electric  Railway  Com- 
pany, which  is  stated  to  be  the  local  name  of  the  Pennsylvania 
Traction  Company,  is  applying  for  a  franchise  for  an  electric  road 
from  Brooklyn  to  Patchogue,  and  the  highway  commissioners  have 
agreed  to  grant  the  franchise,  subject  to  certain  stipulations  to 
be  detailed  hereafter.  Jere  Wernberg,  of  Brooklyn,  is  counsel  for 
the  company,  and  the  officers  are  A.  R.  Hart,  of  Brooklyn,  presi- 
dent; C.  H.  Mullin,  of  Mount  Holly  Springs,  Pa.;  Clarence  Wolf 
and  J.  C.  Von  Arx,  of  Philadelphia,  Pa. 


©rnde  nnd  ^ndn^tvinl  ^ot^a. 


THE  CARPENTER  ENAMEL  RHEOSTAT  COMPANY,  Ho- 
boken,  N.  J.,  has  made  another  notable  reduction  in  the  price  of 
rheostats  for  motors  from  1-12  to  2  h.  p. 

THE  GENERAL  ELI^CTRIC  LAUNCH  COMPANY  has  just 
sold  an  electric  launch  to  Cornelius  Vanderbilt,  for  use  at  New- 
port. It  will  be  equipped  with  the  Consolidated  Electric  Storage 
Company  s  batteries. 

THE  AUTOMATIC  ELECTRIC  SPECIALTY  COMPANY,  136 
Liberty  street.  New  York,  which  has  the  agency  for  the  sale  of  the 
Hoggson  electric  date  and  time  stamp,  is  daily  appointing  sub- 
agents  throughout  the  country. 

MR.  M.  H.  JOHNSON,  formerly  of  Milwaukee,  has  opened  an 
office  as  consulting  electrician  in  the  Martin  Building,  Utica,  N.  Y. 
Mr.  Johnson  has  had  varied  experience  in  this  line  of  work,  and  will 
no  doubt  meet  with  well  merited  success. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  placing 
upon  the  market  a  complete  magneto  telephone  system  for  private 
lines  and  office  and  factory  exchanges.  The  principal  feature 
of  the  system  is  in  its  Acme  magneto  telephone. 

MR.  CHARLES  F.  FOSTER,  late  mechanical  engineer  of  the 
World's  Columbian  Exposition,  has  opened  an  office  at  1411-1412 
Manhattan  Building,  Chicago,  111.  Mr.  Foster  intends  to  carry 
on  a  general  engineering  business,  for  which  his  past  experience 
has  well  equipped  him. 

THE  MILLER  ELECTRICAL  WORKS,  of  North  Fourth  street, 
Philadelphia,  though  very  recently  established,  are  very  busy  re- 
pairing armatures  and  commutators  with  the  Miller  tempered  cop- 
per, which  apparently  is  an  innovation  in  tempered  copper.  It  is 
claimed  that  there  is  practically  no  wear  to  this  material. 

THE  INTERIOR  CONDUIT  AND  INSULA-TION  COMPANY, 
44  Board  street.  New.  York,  has  issued  a  handsome  56-page  cata- 
logue embodying  descriptions  of  all  Lundell  machines  up  to  date, 
including  fan  outfits.  The  binding,  paper  and  presswork  are  of 
the  highest  quality,  and  it  is  only  necessary  to  say  that  the  ad- 
mirable cuts  are  by  Bartlett. 

THE  ELECTRIC  SELECTOR  AND  SIGNAL  COMPANY,  45 
Broadway,  New  York,  has  completed  a  new  type  of  electric  light 


and  power  controller,  which  is  much  simpler  and  cheaper  than 
that  formerly  manufactured  by  it.  Notable  improvements  havt- 
been  introduced  in  the  mechanism  under  new  patents,  so  that  the! 
controller  is  now  practically  perfect. 

THE  AUTOMATIC  SWITCH  COMPANY,  703  p:quiiable  Building, 
Baltimore,  Md.,  has  received  some  flattering  testimonials  in  regard 
to  its  automatic  motor  starters.  The;  Michigan  Electric  Company, 
of  Detroit,  states  that  in  one  case  its  use  reduced  the  cost  of  run- 
ning an  electric  elevator  from  $35  to  $7.50  per  month,  and  the  Bo.s- 
ton  Electric  Company  speaks  of  its  good  qualities  in  strong  terms. 
I.  P.  FRINK,  551  Pearl  street.  New  York,  is  making  a  reflector 
for  arc  lamps  suitable  for  lightiTig  very  large  spaces,  similar  to  a 
parabolic  reflector,  but  larger,  and  lined  with  silverplated  corru- 
gated glass  cut  in  small  pieces  to  break  up  the  light  and  diffuse 
it  thoroughly.  Mr.  Frink  has  recently  installed  a  large  number 
of  these  reflectors  in  Buffalo  Bill's  Wild  West  Show,  South 
Brooklyn. 

EDWIN  HARRINGTON,  SON  &  CO.,  Incorporated,  1527  Penn- 
sylvania avenue,  Philadelphia,  have  issued  a  pamphlet  descriptive 
of  apparatus  for  the  economical  handling  of  heavy  central  and 
power  station  machinery,  consisting  of  differential  hoists,  over- 
head tramways,  travelling  cranes,  travellers,  turn-tables,  etc.  Sta- 
tion managers  and  others  will  find  it  to  their  interest  to  look  up 
these  standard  equipments. 

THE  D'ESTE  &  SEELEY  C<>MPANY,  of  Boston,  reports  a 
largely  increased  sale  of  the  Curtis  engineering  specialties,  being  20 
per  cent,  more  in  1893  than  in  any  previous  year;  also  that  its  sales 
are  steadily  increasing  this  year  over  last.  Among  recent-sales  it  re- 
ports a  third  order  from  the  American  Sugar  Refining  Company,  of 
New  Orleans,  for  24  Curtis  balanced  steam  traps,  with  condensing 
capacity  for  30,000  feet  of  pipe  each;  also  a  large  combined  reducing 
and  relief  valve  for  the  Rock  Cliff  Water  Company,  of  New  York. 
HILL  BROS.  &  CO.  and  A.  C.  Sneed  &  Co.,  of  Waco,  Tex.,  the 
firms  consisting  of  B.  H.  Hill,  N.  S.  Hill  and  A.  C.  Sneed,  on  May  1 
dissolved  by  mutual  consent.  B.  H.  Hill  and  N.  S.  Hill  assume 
all  liabilities  of  the  firm  of  Hill  Bros.  &  Co.,  and  all  amounts  due 
said  firm  are  payable  to  them.  They  will  continue  in  busibess  at 
the  former  stand  of  Hill  Bros.  &  Co.,  No.  325  Austin  avenue,  under 
the  firm  name  of  Hill  Bros.  A.  C.  Sneed  assumes  all  liabilities  of 
the  firm  of  A.  C.  Sneed  &  Co.,  and  all  amounts  due  said  firm  are 
payable  to  him.  He  will  continue  in  business  at  the  former  stand 
of  A.  C.  Sneed  &.  Co.,  No  403  Austin  avenue,  under  the  firm  name 
of  A.  C.  Sneed  &  Co. 

THE  GENERAL  ELECTRIC  COMPANY  reports  the  following 
orders  for  "railway  apparatus  taken  dtu-ing  the  past  week  from  the 
New  York  office  al-one:  Brooklyn,  Queens  County  and  Suburban 
Company,  450  motors;  Bridgeport  (Conn.)  Traction  Company,  60 
motors  and  generators;  Danbury  (Conn.)  Street  Railway  Company, 
20  motors;  New  Haven  (Conn.)  Street  Railway  Company,  20  motors 
and  generators;  Hart  (Conn.)  Street  Railway  Company,  8  motors; 
Allegheny  Traction  Company,  Pittsburgh,  Pa.,  30  motors  and  gen- 
orators;  Jacob  Rich,  San  Jose,  Cal.,  2  equipments  and  generators; 
W.  B.  Ferguson,  Boston,  generator;  Franklin,  Pa.,  6  motors; 
Electric  Traction  Company  and  People's  Traction  Company,  Phila- 
delphia, Pa.,  large  marble  switchboards. 

J.  GRANT  HIGH  &  CO.,  of  Philadelphia,  have  recently  gone  into 
the  manufacture  of  switchboards  of  all  sizes.  Tnis  company  has  just 
shipped  two  fine  boards,  fitted  up  with  quick  break  switches,  to  the 
Ringing  Rock  Electric  Railroad  Company,  at  Pottstown,  Pa.,  and 
is  now  very  busy  making  a  very  elaborate  switchboard  containing 
185  feet  of  Italian  marble,  and  which  will  have  34  circuits.  The 
particular  feature  of  this  board  is  that  the  back  will  have  a 
closet  with  bevel  French  plate  glass  doors,  thus  showing  all  the 
back  connections.  The  fuse  connections  are  so  arranged  that  on 
the  failure  of  the  first  fuse,  the  second  one  is  automati.  ally  thrown 
in.  Mr.  Eyanson,  treasurer  of  the  firm,  is  bringing  out  a  new  quick 
break  switch,  which  he  expects  to  put  on  the  market  very  shortly. 
MR.  C.  J.  FIELD  and  the  Field  Engineering  Company,  with 
which  company  the  former  has  been  identified  since  its  organiza- 
tion as  president  and  chief  engineer,  are  making  a  number  of 
changes  in  their  business.  They  have  been  identified  as  engi- 
neers and  contractors  with  some  of  the  largest  electric  railway  and 
central  station  construction  work,  and  have  also  been  associated 
with  several  of  the  large  syndicates  as  their  engineers.  Mr.  Field 
and  Messrs.  Bourne  and  Cook,  who  have  been  connected  with  him 
in  the  management  of  the  company,  have  determined,  owing  to  the 
'arge  ddnand  for  such  services,  to  devote  their  time  entirely  to 
consulting  and  supervising  engineering  work,  and  to  discontinue , 
their  interests  in  construction  work.  They  are,  therefore,  arrang- 
ing to  gradually  wind  up  the  business  of  the  Field  Engineering 
Company,  and  to  continue  the  engineeiing  and  consulting  business 
under  the  name  of  C.  J.  Field,  consulting  engineer.  They  will 
continue  to  do  business  in  the  same  offices  and  location  in  the  Cen- 
tral Building,  New  York,  where  they  have  been  located  for  the 
past  four  years.  They  are  at  present  acting  in  this  capacity  for 
several  large  roads  and  banking  interests.  The  wide  experience 
of  Mr.  Field,  who  has  largely  outlined  by  his  work  in  the  past  the 
present  practice  in  the  design  and  construction  of  central  and 
.  power  stations,  will  give  him  an  enviable  advantage  in  the  field 
to  which  he  will  hereafter  confine  himself. 

THE  HOPPES  MANUFACTURING  COMPANY,  Springfield. 
Ohio,  reports  the  following  sales:  Edison  Illuminating  Company, 
Monmouth,  111.,  625-h.  p.  live  steam  purifier;  Columbus  (Ohio)  Elec- 
tric Light  and  Power  Company,  2,000-h.  p.  exhaust  steam  heater; 
Delaware  (Ohio)  Electric  Light  and  Power  Company,  500-h.  p.  live 
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Bteam  purifier;  Bay  City  (Mich.)  Union  Railway  Company,  400-h.  p. 
live  steam  purifier,  and  400-h.  p.  exhaust  steam  heater;  Oconomowoc 
(Wis.)  Klectrlc  Light  Company,  200-h.  p.  exhaust  steam  heater; 
Freeport  (IH.)  Gaa  Light  and  Coke  Company,  300-h.  p.  exhaust 
steam  heater;  Citizens'  Street  Railway  Company,  Muncle.  Ind., 
.%0-h.  I),  exhaust  steam  heatfr;  Heat,  Light  and  Power  Company. 
Munfi<-,  Ind.,  :iOO-h.  p.  exhaust  steam  heater;  Muscatine  (Iowa) 
Klf-':ui<'  Railway  Company,  4WJ-h.  p.  exhaust  steam  heater;  Colum- 
bus (Ohio)  Street  Railway  Company,  1.000-h.  p.  live  steam  purifier; 
Omaha  (Neb.)  Oas  Manufacturing  Company,  200-h.  p.  live  steam 
purifier;  Klmlra  (N.  Y.)  Illuminating  Company,  1,000-h.  p.  live  steam 
purifier;  Citizens'  Oas  and  Klectrlc  Company,  Jacksonville,  Fla., 
HO-h.  p.  live  steam  purifier;  Kast  River  Oas  Company,  Lfjng  Island 
City,  N.  y..  62r.-h.  p.  live  steam  purifier;  PMison  Electric  Light 
Company,  iJayion.  Ohio,  750  h.  p.  live  steam  purifier;  Calumet  Klec- 
trlc Railway  Company,  Burnside  Crossing.  III..  l.fiOO-h.  p.  live 
Mteam  purifier;  Shreveport  (l^.)  Gas,  Klectrlc  Light  and  Power 
Company,  300-h.  p.  exhaust  steam  heater;  Waco  (Tex.)  Electric 
Railway  and  Light  (.'ompany.  8W-h.  p.  exhaust  steam  heater;  Peo- 
ple's Traction   <'onii-any,   Philad»lphia,   Pa.,   two  3,OO0-h.  p.  exhaust 


steam  heaters;  Public  Lighting  Commission,  Detroit,  Mich.,  seven 
3,000-h.  p.  live  steam  purifiers. 


=s:? 


gxx0mt^0$  yottc^e. 


BATTERY  CUT-OUT  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  Syracuse,  X.  T. 

THK  CONSOLIDATED  ELB:CTRIC  STORAGE  COMPANY  is 
now  making  a  special  type  of  battery  for  the  General  Electric 
Launch  Company— strong,  durable  and  of  good  capacity.  Address. 
Edl.son  Building,  New  York,  or  Drexel  Building,  Philadelphia. 

0PE:N  and  CLOSED  CIRCUIT  CELLS.— The  Hayden  car- 
bon porous  cup  No.  1  cell;  the  Hayden  carbon  porous  cup  No.  2 
cell;  a  Ledanche  clay  porous  cup  cell;  a  standard  Eu<ler  cell; 
a  No.  2  Fuller  cell;  a  single  cylinder  carbon  cell;  a  double  cylinder 
carbon  cell.  All  reliable  and  efficient,  and  at  prices  lower  than 
ever.  THF:  HAYDEN-BOOKER  MANUFACTIRING  COMPANY. 
2140  DeKalb  St.,  St.  Louis,   Mo. 


Illustrated    Record   of   Electrical    Patents. 


U.  S.   PATENTS   ISSUED  MAY  8,   18J>4. 
(In  charge  of  W.  A.  Koseiibaum,  177  Times  Building,  New  York.) 

019.328.  CONTACTINC;  DEVICE  FOR  ELECTRIC  RAILWAYS; 
D.  F.  Graham.  Springfield,  Ohio,  and  W.  P.  Allen.  Chicago,  III. 
Application  filed  O.t.  25,  1«'J3.  The  combination  with  c(.nductors 
of  hinged  bars  carrying  grooved  wheels,  a  hollow  standard  sup- 
porting the  bars,  ami  Insulati-d  conductors  extending  from  the 
hinged  bars  through  the  standard. 

f,19,330.  GALVANIC  BATTKRY;  C.  W.  A.  Hertel.  Berlin.  Germany. 
.\ppllcatlon  filed  July  14,  1893.  The  combination  of  a  containing 
vessel,  carbon  electrode,  porous  carbon  cylinder,  zinc  electrode 
within  the  name,  and  a  glass  rod  passing  through  the  stem  of 
the  electrode  an<l  resting  upon  the  top  of  the  cylinder. 

r.19,.3.14.  CARBON  HOLDER  FOR  ARC  LAMPS:  E.  Lavens. 
IJrooklyn.  N.  Y.  Application  filed  Sept.  30.  1893.  The  com- 
bination of  a  base  piece,  two  arms  plvotally  connected  to  each 
other,  and  a  cam  or  wedge  movable  between  the  arms  so  as  to 
move  f)ne  of  them  relallv  -ly  to  the  other. 

rd9,335.  REACTIVE  COIL;  H.  Lemp,  Lynn.  Mass.  Application 
illed  Nov.  21,  1889.  This  compri.ses  a  .sectit»nal  conductor  and  a 
conductor  on  locally  closed  circuit,  and  adjustable  In  inductive 
relation  to  the  first,  switch  contacts  and  connections  to  the 
terminals  of  the  sectional  conductors  for  changing  the  sections 
from  series  to  gerles-multlple  or  to  multiple,  and  vice  versa. 


NO.    M9.:i76.     ALTERNATING   CURRENT  TRANSIT  »KMER. 

ril9,3.1fi.  ELECTUh'  WELDING  MACHINE;  11.  Lemp  and  C.  <;. 
Anderson.  Lynn.  Muss.  Ai.pllcatlon  fil.d  May  L'fi,  is«l.  This 
comprises  a  moval>le  work  holder,  an  adjustable  stop  conntH'ted 
therewith,  a  contact  In  the  path  thereof,  and  a  cut-ofT  magnet, 
the  circuit  of  which  Is  «'<mn«.cted  to  the  contact. 

D19,3.1S.  ELECTRH'  SWITCH;  J.  F.  McElroy,  Albany.  N.  Y.  Ap- 
plication filed  Aug.  2,  1S93.  This  c..niprlH<'M  a  cylinder  having 
cored  pasHHgewayn,  a  series  of  metallli-  pUigs  placed  within  the 
ways,  the  plugs  being  substantially  Hush  with  the  surface  of  the 
cylinder  and  Insulated  from  the  perli>hery  theiiM.f. 

ril9,376.  ALTERNATING  CITRRENT  TRANSFOKMER;  C.  S. 
Bniillcy.  A\on.  N.  Y.  Application  nie<l  March  IB.  1892.  This 
roini>rlscs  a  polyphase  alternating  curri<nt  circuit  of  a  trans- 
former having  a  dosed  coll  winding  r>  ■  !  with  the  several 
wlro.i  of  the  polyphase  circuit,  the  tru  -t  belnjt  provlde<l 
with  u  closed  coll  secondary  winding,  tapped  at  two  opposite 
points  for  connection  with  the  distribution  circuit.  (See  Illus- 
tration.) 

f.l9377.      <;ENF.RATTN«;     and      UTILIZING      ELECTRIC    CUR- 
RENTS  OK    H1<;H    r<>Ti:NTIAL;   <^.    S.    Bradlev.    Avon.    N.    Y 
Application  liliMl  Nov.  ft).  1S92.       A  generator  n  \ip<in  sup- 

ports Insulated   In  oil   and   provided  with   an   li  1   platform 

upon  which  an  attendant   must   mount    to    iraln    access    to  the 
niHc^hltie. 

r.l9.3S0.  OONDUIT  ELECTRIC  RAILWAY:  J  F.  C.«ik,  MHnnnpld. 
Ph.       AppllritioM   filed   Fob.  P.   1S94.       T!  of 

earthenware  or  oOicr  non-conducting  b  i  to 

end  and  provided  with  an  opening  at  the  side  and  n  lop  or  shield 


somewhat  wider  tlia.i  the  bolicn*  projeclijig  oul  uver  the  open- 
ing, the  conducting  wire  being  supported  at  intervals  by  cross 
wires  insulated  from  and  attached  to  the  inside  faces  of  the 
sides 

519,382.  SAFFJTY  WATF.R  COLUMN;  H.  Engel,  Cleveland,  Ohio. 
Application  filed  Feb.  9,  1894.  This  comprises  a  vertically  mov- 
ing rod,  and  a  push  red  tj.rouph  the  column,  and  a  sht>e  on  the 
inner  end  of  \he  rod,  and  a  r«»t-  with  two  separated  contact 
points  to  bear  against  the  rlioe  and  actuated  by  the  float  rod. 

519,446.  TROLLEY  WIRE  HANGER;  A.  B.  Crounse  and  A.  Rut- 
ledge,  Passaic,  aV.  J.  Application  filed  July  21.  1893.  A  trolley 
hanger  provided  with  an  Insulating  cup  containing  a  liquid  in- 
sulating medium,  In  combination  with  an  adjustable  cup  or 
cover. 

r.19,482.  ELECTRIC  ACCUMULATOR  OR  SECONDARY  BAT- 
TERY; A.  J.  Smith,  London,  England.  Application  filed  July 
20,  1893.  This  consists  in  repeatedly  coating  a  metal  sheet  or 
plate  with  a  metallic  oxide  and  driving  or  kneading  the  oxide 
Into  the  metal  by  means  of  pointed  rods  or  needles. 

519,497.  ELECTRIC  FIRE  ALARM  TRANSMITTER:  A.  Dunlsh, 
Ravenna,  Ohio.  Application  filed  Jan.  16,  1S94.  This  com- 
prises movable  and  stationary  binding  posts,  a  cord  easily  sep- 
arable by  heat,  a  rod  connecting  the  cord  with  the  movable 
binding  post  and  retaining  it  from  contact  with  the  other  binding 
post. 

r.19.519.  TROLLEY  WIRE  CROSSING;  E.  H.  Allen.  Cramer's  Hill. 
N.  J.  Application  filed  Feb.  2,  1894.  The  combination  of  a 
central  insulating  block,  projecting  arms  and  plates  whereby 
the  arms  are  secured   to  the  insulating  block. 

519.602.       STORAGE    BATTERY    PLATE;    C.    P.  Di^ndon. 

England.       Application    filed   Oct.   26,    1893.      A    i  iiilt   up  of 

parallel  layers  of  corrugated  and  perforated  metal,  the  corruga- 
tions of  one  layer  being  at  an  angle  to  those  of  the  adjacent 
layer. 

519,621.  TROLLEY  WIRE  HANt^.ER;  C.  F.  Strasburg.  Lincoln. 
Neb.  Api>Iication  filed  Aug.  31,  1S93.  A  trolley  wire  clamp 
having  a  rectangular  groove  for  the  trolley  wire,  substantially 
coextensive  with  the  body  portion  of  the  clamp  and  contlnu<ius. 

519.634.  ELIX^TRICAL  TEMPERATURE  ANNUNCIATOR;  E. 
Kloss.  Stettin.  Germany.  Application  filed  D«'c.  22,  1893.  This 
comprises  a  casing  closed  b>  a  di.iphragm.  a  projection  fixed  to 
the  dlai>br.i;.rni  and  adapter!  to  close  an  electric  circuit,  and  an 
adjustable  strew  ananged  parallel  to  the  diaphragm,  the  screw 
forming  a  cone  at  Its  end  adapted  to  limit  the  movements  of 
the  projection. 

519.662.  ELErTH'»MA(;NETIC  TOOLS;  C.  F.  Carpenter,  I>ouls- 
vllb'.   1C>-.       Application   filed  June  20.   1S91.      This  conn  •  nd 

magnets  sepaniteu  from  each  other,  and  a  central  ni..  .tr- 

rylng  an  aliernating  curr<'nt  having  a  l<»<ise  armature  coll  re- 
clpri>catlng  between  the  Inner  extremities  of  the  cores  of  the 
end  magnets,  and  a  bit  operating  hammer  rod  carried  by  the 
armature   core. 

519.674.  ELECTRICAL  PROPUI^ION  OF  RAILWAY  CARS;  J. 
J.  Hellmann.  Belfort,  Frmce.  Application  filed  Dec.  18.  1890. 
An  electrically  propelled  train  consisting  of  a  plurality  of  vehi- 
cles, the  ends  of  which  are  provbled  with  wings  adapted  to  open 
outwardly  on  vertical  axes,  nnd  when  shut  to  cover  the  space 
between  the  vehicles  and  pr»»serve  the  skin  continuity  of  the 
train. 

519.6,S6.  METHOD  OF  OPERATING  ELECTRIC  MOTtlRS;  J.  S 
Bancroft.  Philadelphia,  Pa.  Application  filed  Dec.  IJi,  1892 
This  comprises  two  cr  more  motors  with  current  for  the  fields. 
a  reversing  switch  for  the  armature  circuit  of  ench  motor,  a 
rheostat  c«mtrolllng  the  |>otentlal  of  the  armature  current  and 
means  for  Interlocking  the  actuating  parts  of  the  reversing 
switches  with  the  actuating  part  of  the  rheostat. 

Cnpiff  of  thr  itjwrificniinn*  nnd  drowingf  romplrtf  of  any  patenl 
mrntinned  in  thif  rrrord — or  of  any  nihrr  jHiUnf  imufd  rincr  JS^S — rnji 
hf  had  f>r  9A  cfnl*.  Girr  datf  nnd  number  of  jMitrnt  df fired  and  nd- 
drt*»  Tht  W.  J.  Johnston  Co.,  lAd.,   iXiBrt^lva\,,  Xew  York, 
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RAPID   TRANSIT    FOR  NEW  YORK. 

When  Governor  Flower  last  week,  reluctantly  acting  under 
the  pressure  of  public  opinion,  signed  the  Rapid  Iransit 
bill  for  New  York  City,  he  relieved  his  feelings  by  pointing 
out  that  after  all  the  measure  was  so  encumbered  that  it  was 
doubtful  if  the  public  would  derive  any  benefit  from  it.  The 
opposition  of  politicians  everywhere  to  underground  pro- 
jects of  rapid  transit  is  very  significant.  In  such  schemes 
they  see  no  visions  of  franchises  to  be  bargained  for,  no 
chance  of  employment  of  "pulls"  in  condemnation  and 
damage  proceedings,  no  campaign  and  personal  contribu- 
tions to  be  extorted  for  immunity  from  interferences  in  the 
operation  of  the  property.  The  fact  that  underground  roads 
are  the  only  solution  of  the  rapid  transit  problem  plays  no 
figure  with  our  rulers — how  to  accumulate  the  greatest 
amount  of  "  boodle  "  for  themselves  or  their  followers  is  the 
only  problem  that  interests  them,  and  to  this  the  building 
of  elevated  railways  offers  a  more  satisfactory  solution.  The 
friends  of  rapid  transit  do  not  despair  of  finally  overcoming 
the  numerous  obstacles  placed  in  their  way,  and  as  they  are 
committed  to  the  underground  system,  which  implies  the 
adoption  of  electric  traction,  they  have  the  warmest  sympa- 
thy of  all  connected  with  the  electrical  industries. 


THE  CANDLE  POWER  OF  ARC  LAMPS. 

Prof.  JVlendenhall,  at  the  recent  Washington  National 
Electric  Light  Convention,  when  discussing  the  subject  of 
the  rating  of  arc  lamps,  humorously  referred  to  the  statement 
of  a  foreign  electrician  that  in  America  the  candle  power  ol 
arc  lamps  was  arrived  at  by  taking  a  photometric  measure- 
ment from  each  of  the  cardinal  points  of  the  compass,  adding 
the  results  together  and  calling  the  sum  the  candle  power  of 
the  arc.  That  the  original  author  of  the  witticism  or  an\ 
of  the  gentlemen  of  the  Association  really  believed  there 
was  any  foimdation  in  fact  for  this  statement  we  ver)-  much 
doubt,  but  we  are  now  able  to  announce  that  there  is  at  least 
one  "  electrical  expert ''  who  not  only  believes  in  that  novel 
method  of  determining  the  candle  power  of  an  arc,  but  has 
actually  expressed  himself  officially  to  that  eflfect.  The 
Board  of  Public  W^orks  of  a  city  not  so  very  distant  from 
New  York  recently  applied  for  expert  advice  relative  to  a 
clause  in  a  street  lighting  contract  with  a  local  electric  light 
company,  and  the  following  is  the  manner  in  wxiich  it  was 
enlightened :  "  The  arc  lights  are  hung  at  the  street  inter- 
sections, and  each  one  throws  its  light  in  four  directions; 
2,000  c.  p.  of  lights  on  each  of  the  four  streets  cannot,  there- 
fore be  expected.  An  arc  light  which  throws  500  c.  p.  of 
light  along  each  of  four  streets  is  a  2,000-c.  p.  lamp,  as  called 
for  in  the  contract." 


THE  PRACTICAL  MAGNETIC   UNITS. 

In  a  recent  number  of  "  LTndustrie  Electrique  "  Prof.  Hos- 
pitaller welcomes  the  provisional  names  recently  adopted 
by  the  American  Institute  of  Electrical  Engineers  for  the 
C.  G.  S.  magnetic  units,  and  states  that  he  will  int-oduce 
them  into  the  coming  edition  of  the  '*  Formulaire  de  I'Elec- 
tricien  " — a  work  which  is  accepted  and  used  as  a  standard 
by  electricians  in  every  country  in  the  world,  and  will  there* 
fore  give  a  wide  and  authoritative  circulation  to  the  new 
practical  system.  He  refers  to  the  great  need  of  names  that 
existed  for  the  designation  of  the  principal  magnetic  units, 
and  most  strongly  counsels,  as  a  matter  of  great  practical 
importance,  the  adoption  by  electricians  of  the  gauss,  gil- 
bert, weber  and  oersted,  "  in  spite  of  opposition  from  the 
savants  of  pure  theory,  who  have  no  need  to  give  a  concrete 
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iorm  to  their  ideas  and  formulas."  Scientific  men  in 
America,  fortunately,  are  not  separated  into  castes  antago- 
nistic to  each  other,  and  as  our  "  savants  of  pure  theory," 
if,  indeed,  that  narrow  term  is  at  all  applicable  here,  do  not 
consider  "practice"  as  unworthy  their  consideration,  we 
need  not  in  this  country  fear  tlie  opposition  referred  to  by 
Prof,  llospitalier.  The  great  benefit  to  be  derived  from  the 
new  terms  must  have  impressed  itself  upon  the  audience  at 
the  recent  Institute  meeting  at  Philadelphia  when  in  the  dis- 
cussions they  had  contrasted  the  expressions  "15,000  lines 
per  square  centimetre  "  or  "  15,000  C.  G.  S.  lines  per  square 
centimetre'"  with  "'  15  kilogausses." 


THE    JUBILEE    OF  TELEGRAPHY. 

I'ifty  years  ago,  on  May  24,  1844,  the  first  public  message 
was  received  in  the  United  States  by  the  Morse  recording 
telegrajjh,  having  been  sent  over  a  line  erected  between  Balti- 
more and  Washington.  With  those  wonderfully  appropriate 
words,  "  What  hath  God  w rought,"  was  inaugurated  nothing 
less  than  a  new  era  of  civilization,  and  a  blessing  conferred 
upon  man  to  which  the  inventions  of  writing  and  printing 
were  only  comparable.  From  the  two  temporary  ofitices 
used  on  that  memorable  day  have  sprung  the  little  less  than 
half  million  now  distributed  over  the  face  of  the  earth,  and 
the  progeny  of  that  first  message  now  numbers  almost 
30o,(xxj,(Jco  annually.  The  beginning  of  the  growth  which 
has  culminated  in  these  figures  can  rightly  be  ascribed  to  the 
event  mentioned,  for  it  gave  the  commercial  impetus  which 
resulted  in  the  rapid  spread  of  telegraphy  over  the  world, 
though  the  only  invention  concerned  was  the  recording  in- 
stnnnent  then  used.  Previous  to  1837,  the  date  of  publica- 
tion by  Morse  of  his  invention,  numerous  experimental  forms 
of  electric  telegraphs  had  been  devised,  and  in  that  same 
year  the  needle  telegraph,  or  alternate  right  and  left  deflec- 
tion instrument,  was  made  practically  perfect,  and  put  in  ac- 
tual «)pcration  in  1838  on  the  line  of  the  London  and  Black- 
wall  Railway  in  England  by  Cooke.  It  is  worthy  of  note 
that  wliile  this  latter  system  of  telegraphy,  but  with  one  in- 
stead of  two  needles,  is  yet  much  used  in  England,  particu- 
larly in  the  auxiliary  ofikes  of  large  cities,  the  .Morse  recorder 
has  become  largely  a  thing  of  the  past.  The  service  the 
latter  rendered,  however,  by  accomplishing  what  was  then 
considered  to  be  the  sine  qua  non  of  practical  telegraphy — 
the  actual  recording  of  messages — was  an  immense  one,  and, 
united  to  the  no  less  great  services  of  the  inventor  through 
his  indefatigal)le  efforts  in  pushing  the  invention  commer- 
cially, justly  entitle  Morse  to  be  considered  the  "  Father  of 
Practical  Telegraphy,"  though,  at  the  same  time,  the  work  of 
lieiirv,  Davy,  ("(vike,  \'ail  and  others  should  receive  a  due 
share-  '  'f  <rc(!it. 


THE    INSTITUTE   AND    U  NDERWKITKKS' ELECTRICAL  INSPECTION 
RULES. 

( )wiiig  to  its  national  character  and  the  professional 
standing  and  inlluence  now  possessed  by  the  American  in- 
stitute of  I'-lectrical  {engineers,  too  much  care  cannot  be 
taken  in  lending  the  weight  of  its  auth(»rity  to  measures  ask- 
ing its  indorsement.  The  necessity  of  exercising  the  greatest 
caution  in  this  respect  was  illustrated  at  the  recent  annual 
meeting  at  Philadelphia,  where  the  Institute  was  asked  to 
adopt  a  set  of  "  Standard  Rules  for  Electrical  Construction 
and  (Operation"  prepared  by  a  committee  of  the  National 
IClcctric  Light  .\s'^ociation.  Though  the  intrinsic  value  of 
the  rules  is  undoubtedly  very  great,  and  the  scrAiccs  of  the 
Nati(Mial  Electric  Liglit  Association  in  taking  up  the  subject 
of  insurance  rules  have  liad  a  Tn«ist  valuable  cfTcct  in  the 
past,  the  result  »^f  an  indorsement  by  the  Institute  would 
make  it  a  party  to  a  feud  with  the  Underwriters"  .\ssociation 
of  Electrical  insi>ectors.  a  number  of  whom  are  mcmhcrs 
of  the  Institute.  Wliilc  wo  cannot  indorse  the  action  of  that 
body  in  adopt'ug  almost  bodily,  as  they  did.  the  former  rules 
of  tile  National   i'llectric  Light  Association  without  giving 


the  proper  credit,  nor  the  narrow  policy  pursued  in  exclud- 
ing irom  its  deliberations  some  who  should  have  been  in- 
vited, yet  its  work  should  first  be  impeached  before  the  In- 
stitute takes  an  action  whose  effect  would  be  to  injure  it. 
Formerly  electrical  inspection  was  in  a  chaotic  stale,  almost 
every  insurance  inspector  having  his  own  set  of  rules.     In 
one  place  one  set  of  rules  was  enforced  and  a  difterent  set  in 
another  place,  and  all  subject  to  constant  change  without 
notice.     In  those  days  it  was  war  when  the  contractor  and 
inspector  met  over  a  piece  of  work,  not  the  least  cause  being 
the  facility  with  which  one  code  of  rules  could  be  set  up 
against  another.     The  Electrical  World    referred  editorially 
to   this   matter  almost  two  years  ago   as   follows:     "The 
present  state  of  electrical  insurance  inspection  is  extremely 
unsatisfactory,  and  this  is  largely  due  to  the  non-uniformity 
of  rules  and  methods.     When  one  inspector  under  one  set 
of  rules  can  pass  work  that  another  inspector  under  his  rules 
w(juld  have  to  condemn,  the  result  can  only  be  to  bring 
electrical  insurance  inspection  into  disrepute  generally,  and 
render  the  duties  of  the  inspectors  difficult  and  disagreeable 
to  perform.     Perhaps  the  greatest  boon  from  the  adoption 
of  a  uniform  set  of  rules  would  be  to  reputable  electric 
light  contractors,  who  are  now  harassed  by  the  different  sets 
of  rules  in  force  and  who,  under  the  healtiiy  system  the  new 
regime  should  inaugurate,  would  have  some  protection  from 
the  horde  of  incapablcs  now  doing  shameful  electrical  work." 
To  obviate  this  great  source  of  trouble,  which  bore  almost 
equally  on  the  inspector  and  contractor,  a  code  of  rules 
based  upon  the  excellent  one  of  the  National  Electric  Light 
Association  was,  after  long  and  careful  deliberation  by  a 
body  composed  of  undenvriters'  electrical  Qxperts,  adopted 
more  than  a  year  ago,  and  is  now  used  with  scarcely  an  ex- 
ception by  all  the  various  underwriters'  associations  of  the 
United  States.     If  the  effect  of  the  adoption  of  a  set  of  insur- 
ance rules  by  the  Institute  would  be  to  cause  the  under- 
writers to  substitute  it  for  their  own,  then  the  consideration 
of  such  an  action  would  of  course  be  unobjectionable.     But 
the  latter  would  probably  do  nothing  of  the  kind,  as  they 
would  claim,  and  with  reason,  that  it  would  be  absurd  for 
them  to  thus  confide  to  others  the  protection  of  the  immense 
money  interests  they  have  at  stake  in  the  matter.     With  tNvo 
sets  of  rules,  one  having  the  high  professional  indorsement 
of  the  Institute,  there  would  be  a  return  to  the  old  state,  and 
as  the  underwriters,  unlike  the   Institute,  would  liave  the 
power  to  enforce  their  rules,  the  only  result  would  be  a 
highly  unsatisfactory  state  of  affairs  to  both  electrical  con- 
tractor and  insurance  inspector.     Should  any  of  the  present 
under\vriters'  electrical  rules  be  unjust  to  electrical   inter- 
ests, then  it  would  of  course  lie  within  the  province  of  the 
Institute  tq  attempt  to  bring  al)out  the  necessary  change,  and 
it  is  probable  that  any  recommendations  on  its  part  would 
receive  proper  consideration.     P>y   co-operation   in   an  ad- 
visory capacity,  it  could  render  valuable  service  to  botli  tlie 
elcctrioftl  an<l  insurance  interests,  but  it  would  not  be  proper 
policy  for  it  to  adopt  a  rival  set  of  nilcs  which  necessarily, 
as  remarked  before,  could  not  be  enforced  and  would  only 
lead  to  tlie  renewal  of  a  bitter  warfare  between  t\vo  interests 
which  had  become  largely  harmonized.     The  rcix>rt  of  the 
Institute  committee  was  against  the  summary  adoption  of 
the  rules  submitted,  but  as  it  was  not  discharged  the  matter 
may  come  up  again. 


Production   of  Copper. 


The  "  Engineering  and  Mining  Journal."  in  a  table  com- 
piled by  its  editor.  Rich.^rd  P.  Rothwell.  on  the  mineral  pro- 
duction in  the  I'nited  States  in  1802  and  1893.  .crimes  the 
quantity  of  copper  mined  in  the  latter  year  as  322.585.500 
pounds,  valued  at  $34,677,940  at  the  place  of  production. 
This  shows  a  falling  off  of  2.914.500  pounds,  and  $2.038460 
from  the  figures  of  the  pre\nous  year. 
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BY    FREDERICK.  BATHURST. 

The  above  title  may  be  taken  either  Hterally  or  in  meta- 
phor, as  it  may  appeal  to  the  individual  reader,  but  the  writer 
asks  permission  to  use  it  as  the  heading  under  v/hich,  through 
the  medium  of  The  Electrical  World,  he  can  put  before 
American  electricians  some  particulars  of  one  or  two  of  the 
more  recently  installed  electrical  plants  of  Switzerland.  It 
is  thought  that  these  representative  installations,  while  pre- 
senting in  themselves  novel  features  of  considerable  interest, 
also  indicate  in  no  small  degree  the  direction  in  which  the 
most  approved  electrical  practice  tends  to  advance. 

Switzerland,  it  is  true,  is  small,  even  as  a  centre  minute 
in  size,  with  its  3,000,000  people  cooped  up  within  an  area 
one-third  that  of  New  York  State,  for  example,  and  it  has 
already  become  to  be  generally  recognized  as  a  field  wherein 
there  is  considerable  electrical  activity,  but  it  is  perhaps  only 


fore  the  time  arrives  for  arranging  the  summer  holiday  tour, 
we  have  not  before  us  this  year  the  distraction  of  a  Colum- 
bian Exposition,  but  instead  a  Continental  display — Antwerp 
— and  perhaps  many  may  be  induced  to  extend  their  an- 
nual peregrination  so  as  to  include  this,  in  which  case  I 
would  suggest  the  slight  further  extension  into  the  Swiss 
mountains,  as  one  that  would  well  repay  the  electrical  ex- 
plorer, both  hygienically  and  scientifically. 

Entirely  surrounded  by  large  countries,  France,  Germany, 
Austria  and  Italy,  all  nations  which  are  impoverishing  them- 
selves by  their  dread  and  jealousy  of  each  other,  each  main- 
taining large  armies  of  non-productive  workmen,  little 
Switzerland,  with  enlightened  policy,  prefers  to  remain  im- 
partially neutral  to  all,  and  allow  its  people  to  live  as  pro- 
ducers instead  of  soldiers.  Mother  Nature,  although  so 
generous  of  wealth    in  other  potentialities,  would  seem  to 


THE    TOWN     OF     ZURICH,     SWITZERLAND. 


the  few  electricians  who  may  have  visited  this  lovely  little 
country,  either  for  health  or  pleasure,  who  have  noticed  how 
thoroughly  progressive  the  Swiss  are  in  their  electrical  work, 
how  high  they  stand  in  comparison  with  Americans  or 
Europeans,  and  what  praise  should  be  accorded  to  them  for 
the  design,  execution  and  stability  of  their  installations. 
As  a  further  reason,  for  introducing  this  theme  just  be- 


have forgotten  to  provide  the  all-important  natural  rescource, 
coal,  which  would  tend  to  confirm  the  political  policy,  but 
possibly  only  to  give  cause  for  the  remark  that  the  Swiss 
people  combine  to  their  advantage,  as  their  national  character- 
istic, the  artistic  culture  of  the  Italian,  the  energy  of  the 
Frenchman  and  the  perseverance  of  the  German,  and  to 
stand  as  a  further  proof  that  the  harder  natural  conditions 
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aiv\a).-5  cuiiiljuic  lu  bring  forth  a  i\  pe  ui  luau  suited  to  rise 
superior  to  the  physical  deficiencies.  In  any  case,  tlie 
absence  of  coal  renders  necessary  the  utilization  of  the  sub- 
stituted resources,  and  develops  the  numerous  water  power?. 
Electricity  has  taken  its  place  as  the  medium,  par  excel- 
lence, by  which  power  may  be  transformed  and  trans- 
mitted, so  that  it  is  not  nnnntuml  to  fiii.l  if  lure  receivini^ 


jiiii-K\.    .\i/rKit.N.\r<  >i:  (<  u  i'i>i:i)  tu  tl'kujxi:. 

lajji.l  and  c.Mcudcd  application.  The  conditi(ms  are  also 
>ik1i  that  Uitt  only  is  capital  more  willing  to  liiid  invei>imeiil 
in  the  neutral  lield,  but  a  larger  market  is  open  to  the  pru- 
'hutions  therefrom,  for  none  of  its  neighbors  will  buy  from 
another  a  connnodity  which  it  may  by  natural  or  created 
advantage  be  belter  fitted  to  supply,  for  fear  that  by  so 
doing  it  may  benefit  the  rival  and  thereby  hidircctly  injure 
Itself.  Any  extension  of  demand  that  Switzerland  receives 
lor  its  productions  from  these  causes  again  reacts  to  pro- 
mote further  developments  in  its  initial  powers  and  again 
increases  the  demand  for  electrical  apparatus. 

In  order  to  show  the  higli  standard  that  such  apparatus 
has  attained,  and  the  engineering  skill  and  judgment  with 
which  it  is, installed,  I  propose  to  instance  as  typical  instal- 
lations—First, for  light,  the  electric  lighting  of  the  town 
of  Zurich;  second,  for  power,  the  transmission  to  and  iu- 
stallati(jn  in  the  Oerlikon  IClcctric  Work^;  third,  for  electric 
railways,  the  /urich-llirslanden  .Street  Electric  line. 


1-  THK    KLKCTHIC    MOHTINC    OF  THE   TOWN   OF  ZURICH 
This  installation  is  of  c»)n«;iderable  interest,  from  the  faci 
that  although  in  a  town  that  canm)t  lay  claim  to  be  in  tlu 
first  rank  as  regards  immber  of  inhabitants  (Zurich  has  a 
poj.ulation  of  iio.ooo  people),  it  is  at  present  the  largest 
k  lectric  system  of  supply  yet  installed  in  which  a  high  prcs.>» 
lire  alternating  current   is  distributed   through   a  complete 
network  of  underground  mains  arranged  in  districts,  wherein 
arc  placed  separate  transfornur  stations,  and  from  which,  a- 
centres,  a  low  pressure  supply  i.s  obtained.     It  is  again  mor. 
interesting  becatise  it  is  the  utilization  of  a  water  power. 

Coming  into  the  centre  of  the  town  bv  the  railwav.  it  i- 
btit  a  few  minutes'  walk  to  the  olliccs  of  the  "l-:iektricitaets 
werk  der  Stadt  Zurich."  on  the  I'.ahnhof  Bridge.     It  is  lur.- 
that  the  engineers  can  be  found,  and  all  information  rcla: 
mg  to  the  work  will  be  most  willingly  given.     I  wish  t 
ncorfl  my  indebterlncss  to  the  enginecr-in-chief.  Herr  \\ 
W  yssling.  and  his  able  assistant.  Herr  Hans  lUicchlcr.  for  thr 
courtesy  and  wilii.igness  with  which  thcv  placed  all  the  par 
ticulars  .in.l  privileges  before  me.  anc'to  sav  that  it  is  a 
pleasmo   in   store   {or  any  electricians  who   inten<l   to  visit 
Zurich   to  meet  these  gentlemen. 

Like  all  the  most  enterprising  an<l  enlightened  nmnicipali 
lies,  the  town  council  of  Zurich  has  been  wrestling  with  the 
(|uestion  of  electric  lighting  for  manv  vcan;  past!  aUhou-ii 


valid  perhaps  in  tliis  rc&pccl  unlike  otiicr  inunicipaliucs) 
they,  iroiii  liic  very  first,  decided  that  any  work  winch  wa^ 
<(<jne  should  be  in  the  hands  of  the  municipality  itself. 

Experiments  were  niade  with  various  systems  and  tech- 
nical assistance  was  asked  from  the  best  known  experts  in 
>uitzerland.  Ultimately,  from  among  Uie  various  piaiia 
-r.umiiicd,  tlie  choice  was  made  in  April,  i8</j,  in  favor  oi 
i:.i  alternating  system  liaving  one  central  station  and  many 
iiansforming  centres,  but  it  must  in  fairness  be  said  thai 
1 1  lis  choice  was  largely  determined  by  the  argument  tliat,  if 
afterward  necessar),  tliese  same  iiansforming  centres  could 
lie  conveniently  utilized  as  centres,  witli  alternating  motors, 
irom  which  district  accumulators  for  a  direct  supply  system 
could  be  charged.  I'he  first  accepted  plans  also  comprised 
;i  direct  current  series  system  of  arc  lighting,  the  lamps  on 
which  were  to  be  placed  on  the  principal  streets  and  lake 
iront.  i^assing  through  the  usual  delays  and  vicissitudes, 
the  s)stem,  as  it  now  stands,  started  to  suppl\  current  in 
August,  i8cj2. 

I  he  same  building  which  contains  the  electrical  depart- 
ment's offices  contains  also  those  for  the  municipal  gas 
supply,  and  it  is  a  very  significant  feeling  tliat  takes  posses- 
sion of  the  visitor  as  he  stands  in  these  offices  and  sees  side 
by  side  all  the  accessories  needed  for  the  installation  of  eitlier 
gas  or  electricity  and  learns  that  the  departments  keep  in 
touch  with  all  manufacturers  of  tliese  goods,  buys  from  them 
at  the  best  discounts  and  is  able  to  supply  tiie  town  con- 
sumer with  any  material  he  may  require  even  more  ad- 
vantageously than  he  can  procure  them  for  himself  else- 
where. In  reality  these  showrooms  are  in  the  nature  of  a 
general  sample  room  where  the  buyer  can  see  all  types  ot 
fittings,  compare  their  price  and  select  from  the  stock  those 
having  most  merit.  Will  not  this  fact  in  itself  help  along 
municipal  supply? 

Leaving  the  offices  and  proceeding  to  the  central  station 
we  find  that  the  town  authorities  are  again  in  an  exception- 
ally advantageous  position,  for  the  electrical  machinery  is 
placed  under  the  same  roof  as  the  turbines  and  pumps  pro- 
vifling  the  city  water  supply.  This  pumping  station  is  situated 
I  1-4  miles  away  from  the  lake  on  the  River  Limmat,  which 
i(  rms  the  northern  outlet  for  the  waters  collected  in  the 
I  akc  of  Zurich,  one  of  the  manv  Swiss  lakes  caused  bv  the 


THE   SWITCHBOARD. 

melting  snow.s  of  the  northern  Alps.  The  view  show  s  the  town 
lying  at  the  end  of  the  lake,  with  the  Alps  behind  to  the 
south.  In  this  view  on  the  left,  between  the  railway  bridges, 
can  be  seen  the  can.i1.  about  half  a  mile  long,  which  has  been 
constructed  so  as  to  divert  the  river  through  the  pumping 
station.  An  adjustable  dam  is  thrown  across  the  river,  so 
that  as  much  water  can  be  thrown  into  the  canal  as  desired. 
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At  the  station  end  of  the  canal  a  fall  is  obtained,  which 
varies  from  6  feet  to  11  1-2  feet,  according  to  the  season  of 
the  year. 

Conditions  are  the  reverse  of  those  obtaining  in  America, 
inasmvtch  as  in  summer,  owing  to  the  rapid  melting  of  the 
Alpine  snows,  there  is  always  an  excess  of  water,  whilst  in 
winter  it  has  sometimes  happened  that  the  water  supply  was 
so  diminished  that  it  was  necessary  to  fall  back  upon  the 
steam  reserve  in  the  station  for  a  part  of  the  electrical  power. 

The  pumping  station  is  a  fine,  substantial  brick  and  iron 
building,  some  400  feet  long  and  80  feet  wide,  beautifully 
designed  for  the  purpose  it  fulfills.  A  transverse  overhead 
crane  runs  the  length  of  the  building,  so  that  the  heavy 
parts  of  the  turbines  and  pmnps  can  be  handled  without 
difficulty.  Eight  150-h.  p.  turbines  of  the  three-tier  Jonval 
type  drive  on  to  a  main  countershaft  and  operate  as  many 
duplex  double  acting  pumps.  Each  pump  can  be  driven, 
by  its  opposite  turbine  or  from  the  countershaft,  as  most 
convenient.  The  water  of  the  canal  is  utilized  by  means 
of  these  low  pressure  turbines  and  pumps  to  draw  water 
from  an  intake  away  in  the  lake  and  force  it  up  into  a  series 
of  three  closed  reservoirs  on  the  Zurichberg.  From  these 
reservoirs,  which  have  a  combined  capacity  of  2,500,00c 
gallons,  the  town  is  supplied.  The  capacity  of  the  puii'ps 
is  considerably  in  excess  of  the  requirement  for  this  work, 


at  the  northern  end  of  the  building,  and  consists  of  large 
alternators  (2,000  volts)  driven  by  high-pressure  turbines. 
The  turbines  were  made  by  Escher  Wyss  &  Co.,  of  Winter- 
thur,  and  are  designed  to  work  under  a  pressure  of  225 
pounds  per  square  inch.  When  under  full  load,  300  h.  p., 
they  have  a  commercial  efficiency  of  75  per  cent,  and  are  ar- 
ranged vertically  to  drive  directly  on  to  the  horizontal  shaft 
of  the  generator.  As  it  is  undesirable  to  draw  upon  the 
high-pressure  reservoir  during  the  day  for  the  small  load, 
the  station  countershafting  is  an-anged  so  that  the  genera- 
tors can  be  driven  from  two  of  the  low-pressure  turbines 
(worked  from  the  canal),  each  of  which  is  then  discon- 
nected from  its  pump  and  the  regular  water  supply.  A 
300-h.  p.  steam  engine,  condensing,  working  at  112  pounds 
steam  pressure,  made  by  Sultzer  Brothers,  is  also  provided, 
more  as  a  reserve  for  the  winter  months,  so  that  in  case  the 
high-pressure  reservoir  is  too  severely  taxed  this  can  also 
be  coupled  on  to  the  shafting  to  assist  either  dav  or  night 
lead. 

The  station,  then,  it  can  be  seen,  may  be  run  with  steam 
engine,  high-pressure  or  low-pressure  turbines,  either  in- 
dividually or  all  assisting  one  another. 

Below  is  an  interior  view  of  the  station  as  seen  from  the 
switchboard.  It  shows  the  ends  of  the  main  countershaft- 
incT  ('in   the  centre"),   the   alternator  and   high-pressure  tur- 


INTERIOR    OF    THE     ZURICH     STATION. 


so  that  when  electric  lighting  was  contemplated,  it  is  only 
to  be  supposed  that  attention  was  given  to  tliis  fact. 
Strangely  opportune  also  was  the  knowledge  that  of  the 
reservoirs  on  the  mountain,  the  highest  and  largest  was  not 
in  use,  for  at  the  time  of  a  fever  epidemic  in  the  town,  10 
years  previous,  the  source  of  the  disease  had  been  traced 
to  this  large  open  basin,  and  it  was  then  abandoned.  It  is 
this  reservoir,  now  forming  a  hydraulic  accumulator,  that 
makes  tlie  electric  lighting  of  Zurich  possible.  After  the 
pumps  have  filled  the  closed  drinking  water  reservoirs  tbey 
are  turned  on  to  the  large  open  one,  which  has  a  capacit}'-  for 
2,640,000  gallons  and  is  525  feet  above  the  station.  From 
this  artificial  source  the  power  required  for  driving  the 
dynamos  at  night  is  derived. 
The  electrical  g^enerating  plant  proper  is  arranged  togetlier 


bine  shafting  and  the  subsidiary  shafting  for  exciters,  and 
also  the  method  of  gearing. 

At  present  four  200- kw.  generators  are  installed,  three  of 
these  are  usually  sufficient  for  the  night  load,  so  that  one 
can  be  left  in  reserve  for  emergencies.  In  addition  to  these 
a  small  generator  of  loc-kw.  capacity  has  been  placed  in 
the  station  temporarily  for  tlie  day  load.  This  generator  is 
belted  to  the  main  countershaft. 

The  2C)0-kw.  generator  gives  2,000  volts  and  100  amperes 
when  running  at  200  revolutions  per  minute,  and  having  30 
poles  produces  6,coo  reversals  per  minute  or  50  cycles  per 
second.  They  are  of  the  Kapp  type,  with  stationary  ex- 
terior field  ring,  the  rotating  armature  carrying  the  high 
potential  coils.  The  current  is  collected  on  copper  rings  on 
either  side  of  the  armature,  so  that  any  danger  to  the  at- 
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teiuiants  is  niininiized.  Under  full  load  a  commercial  effi- 
ciency of  88  per  cent,  is  obtained.  1  he  excitation  required 
is  2  1-2  per  cent.  Two  exciters,  -Manchester  t}pe,  ring  arma- 
ture, continuous  current  machines,  are  used,  which,  when 
running  at  4CX)  revolutions  per  minute,  develop  ico  volts  and 
200  amperes.  One  of  these  is  held  as  a  reserve.  They  are 
driven  either  from  the  main  countcrshatting  or  two  small 
high-pressure  30-h.  p.  turbines.  1  he  conunercial  efiticiency 
ol  tlie  exciters  is  86  per  cent,  at  full  load. 

1  he  lookw.  alternator  is  self-contained,  its  exciter  being 
on  the  armature  shaft.  It  has  18  poles  and  runs  at  335 
rev(jlutions  per  minute,  so  as  to  produce  50  complete  cycles 
per  minute.  All  the  generators  were  manufactured  by  the 
Oerlikon  Works. 

During  the  hours  that  the  output  is  largest  it  is  necessary 
to  connect  the  generators  in  parallel  and  this  station  again 
presents  the  interesting  feature  of  machines  of  different  sizes 
and  design  run:iing  together.  The  "  throwing  in  "  would 
also  seem  to  present  exceptional  difficulties  from  the  fact 
that  one  generator  is  "  belted  "'  while  the  others  are  geared 
rigidly.  The  cut  shows  the  2t)0-kw.  generator  with  half  the 
fiame  drawn  out  of  position  (in  order  to  permit  an  examina- 
Uou  of  the  armature  coilsj,  and  the  crown  type  clutch,  by 
wliich  the  armature  and  turbine  shafts  are  connected  to- 
gether. 

The  same  type  of  clutch  is  used  to  throw  the  generators 
together  in  parallel.  It  consists  of  two  open  "  star  "  plates, 
one  rigidly  keyed  to  the  turbine  and  the  other  to  the  arma- 
ture shaft,  and  a  sliding  "  jaw  "  plate,  the  teeth  of  which  pass 
in  between  the  arms  of  the  star  plates.  It  is  evident  that  as 
the  generators  must  be  thrown  together  in  like  phase,  all 
the  star  plates  must  be  keyed  to  the  shafts  in  the  same 
relation  to  the  armature  coils.  No  trouble  whatever  is  ex- 
perienced in  "  switching  in  "  together,  the  operation  taking 
but  a  few  nu^nients,  watchfulness  and  precision  being  the 
rt(|uirements  of  the  operator. 

riaced  conveniently  near  the  generat(jrs  is  a  hand- 
some switchboard  (sec  illustration);  from  this  the  gen- 
erating plant  is  completely  under  control.  The  board  con- 
tains double-pole  switches  and  fuses,  ammeters  and  volt- 
meters for  each  generator.  Low  potential  voltmeters  arc 
employed,  the  CDmerters  for  them  being  placed  on  the  top 
of  the  board.  Measuring  instruments  for  the  exciting  ma- 
chines, a  voltmeter  showing  the  potential  in  the  city  and 
automatic  relays  for  effecting  the  requisite  regulation,  Are 
also  included. 

The  field  resistance  boxes  of  all  the  machines  are  ar- 
ranged at  the  bottom  of  the  board.  To  the  right  can  also 
l)C  seen  the  automatic  field  regulator,  power  for  moving 
the  cont.tct  lever  being  f)btaincd  from  a  diminutive  high- 
pressure  turbine,  which  consumes  about  10  litres  (2.2  gal- 
lons) of  uiiicr  per  minute. 

(To   be   continued.) 


The   ChicnKO    Local   nectitiK   of  the    A.    I.  E.    h. 


'1  he  local  meeting  of  the  American  Institute  of  Electrical 
I'nginccrs  at  Chicago  on  Thursday  of  last  week  was  even 
a  greater  success  than  cither  of  the  preceding  ones,  and,  in 
comicction  with  the  previous  meetings,  not  only  vindicates 
the  wisdom  of  those  who  struggled,  at  first  against  odds,  to 
bring  about  the  cstablishmeiit  of  local  meetings,  but  also 
furnishes  ample  excuse  for  the  almost  complete  reversal  of 
opinion  of  those  who  formerly  opposed  that  measure.  Prof. 
Stine's  smaller  lecture  room  at  Arruour  Institute,  where  the 
former  meetings  have  been  held,  had  to  be  akindoned.  as  the 
seating  capacity  is  only  50.  and  even  the  larger  lecture  room 
used,  seating  100.  was  not  large  enough  to  hold  the  audi- 
ence present.  Extra  chairs  were  ac'ded.  but  still  a  number 
of  those  in  attendance  were  compelled  to  stand:  bv  actual 
count  there  were  about  140  present,  about  40  of  whom  were 


Annour  Institute  students.  Some  50  invitations  were  sent 
to  neighboring  central  station  men  and  others  interested  in 
station  apparatus,  and  50  to  prominent  members  of  the  now 
defunct  Chicago  Electric  Club.  The  Amiour  Institute 
people  took  pains  to  provide  everything  needed.  It  was 
not  known  until  late  that  a  1,000-volt  current  would  be 
needed,  and  just  previous  to  the  meeting  a  dynamo  was  set 
up  and  extra  wiring  done  in  order  to  supply  it. 

The  lecture,  with  the  accompanying  experiments,  passed 
off  very  satisfactorily.  The  discussion  which  followed  lasted 
for  an  hour,  and  was  participated  in  by  Messrs.  Abbott,  Gut- 
mann,  Stine,  Pierce,  Haskins,  Meyers  and  others.  Among 
the  members  present  besides  those  just  mentioned  were 
Messrs.  Rodman,  Hibbard  and  others,  and  prominent  among 
the  non-members  were  Dr.  Walter  Lobach,  of  the  German 
Imperial  World's  Fair  Commission;  Carl  Kammeyer;  Mr. 
Tebbett,  of  the  Chicago  office  of  the  W'estinghouse  Electric 
Manufacturing  Company;  W.  L.  Mason,  of  the  Mason  Elec- 
tric Company;  W.  L.  Ciithens,  manager  of  the  Hyde  Park 
Electric  Light  and  Power  Company,  and  others.  Mr.  B.  J. 
.Vrnold  was  chosen  chairman  for  the  evening.  At  the  close 
of  the  meeting  a  vote  of  thanks  was  tendered  to  Mr.  Wurts 
for  the  trouble  he  had  taken  to  present  his  lecture  to  the 
Chicago  members  of  the  Institute,  and  a  hearty  vote  of 
thanks  also  given  to  Prof.  Stine  and  his  assistants  for  their 
kindness  in  placing  at  the  disposal  of  the  lecturer  the  ad- 
mirable facilities  which  enabled  him  to  exhibit  his  experi- 
mental and  commercial  apparatus  in  such  a  complete  manner. 


Moonlight  Tables  for  July,   I8q4. 


Herewith  we  give  Mr.  II.  \V.  Frund's  tables  of  lighting 
hours  for  the  month  of  July  under  his  modified  form  of 
moonlight  schedule. 


TABLE 

NO.    I. 

TABLE  NO.  ». 

Standard   MoonliRht                       | 

Fmnd's  New  Moonlij^ht 

System. 

System. 

1 

Date. 

LlRht.          1 

Date    ' 

ExtlnR. 

Date. 

IJRht. 

Dale.       Estiiif;. 

, 

8   0  P.  M. 

a 

1 
330  A.M.     ■ 

8  00  P.  M. 

a           3  30j^.M. 

J 

8.00     " 

3 

330      •• 

800     •' 

3           330      •* 

3 

8.0J     •' 

4 

3.30      •• 

8.00     " 

4            330      ■■ 

4 

8.CX-      " 

S 
6 

330      "         1 

8.00     " 

5  330      " 

6  3,0      •• 

5 

8.00      " 

3  40      "         1 

8.C0     " 

6 

800      •• 

I 

340      " 

800     " 

7           330     " 
■           330     " 

7 

9.  so      " 

340      " 

7 

8co      •' 

8 

10.10     •• 

9 

3.40      ••                 8 

8.00      " 

9           330     " 

9 

1"  ^o       " 

10 

340      " 

9 

5~           M 

10           330     " 

10 

i'^->      " 

II 

?40      " 

to 

8.00      •• 

It              \.yo      " 

II 

11.70      •• 

13 

3.40      ••          1 

It 

800      " 

la            330      •• 

I? 
>3 

II. «o     •• 

•3 

3  4<       " 

la 

800      '• 
8.00 

IS        330    •• 

13             It    M. 

•  3 

>4 

la  30  A.  M. 

14 

3.40  A.  M. 

•4 

8.00      - 

14                    IB       '• 

•5 

i.»o      •• 

>$ 

340       ■ 

IS 

».oo       • 

1}           It    " 

16 

a.io      " 

16 

3  «o      •• 
No  UkI'I- 

16 

800 

16            It    •' 

:i 

No  UrIiI. 

17 
16 

17 

8.00    *• 

17          It    " 

" 

•  8 

8.00    •' 

18              la    •• 

19 

8.00  P.  M. 

>9 

9  JO  P  M.    1 

•9 

8.00   •• 

19                ta     " 

•0 

800     •• 

ao 

lO.IO       '•          1 

•0 

800    " 

»o               la     •• 

ti 

800     •• 

ai 

10.30     " 

II 

8.^0     " 

»i                la     " 

M 

7  so      " 

>a 

•0.50      •• 

M 

800     " 

t»                ,»     •' 

»J 

7  50      " 

"3 

11.10     " 

•1 

7.50-    " 

*i               It     " 

»4 

750      " 

»4 

II. «o      •• 

M 

».So      " 

a4               It    •• 

»} 

7SO      " 

»$ 

n.s;      " 

'^ 

7-*o      " 

ej               la     •• 

t6 

7  V>      " 

11 

ia3o  A.  Xr.     1 

7- 50     •• 

«7          la  30  A.M. 
e8            1.10      •• 

\l 

7  SO      " 

l.iO 

3 

7SO      •• 

7  SO      " 

»9 

a. 10      "         ' 

7y>      •• 

a9            a.io      •* 

*o 

7.50      •• 

30 

3.10      " 

•9 

7.S0      " 

JO            3to      •• 

Y> 

7.J0      •• 

3' 

4.00      " 

JO 

750     "         1     3'            400      " 

J« 

7-9>      " 

1 

4  00 

3« 

750      •• 

'       ■400      " 

T     . 

i'  : 

Note.  -  ThP8c  schedules  are  made  up  on  8un  time.  Wher« 
standard  time  l»  used,  and  It  varies  considerably  from  sun  time, 
the  proper  deduction  or  addition  must  be  made  to  all  the  times 
here  jrlven. 


An     Impartial     Witness. 


In  recent  legal  proceedings  in  London  regarding  the  noise 
and  vibration  caused  by  a  neighboring  factor}-,  a  phonograph 
w.ns  used  to  record  these  noises  and  reproduce  them  in 
court,  at  the  suggestion  of  Prof.  S.  P.  Thomp^n. 
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The    Harmonics  of  Alternating    Currents. 


BY    EDWIN  J.   HOUSTON      AND   A.    E.     KF.NNELLY. 

As  much  unnecessary  mystery  appears  to  surround  the 
subject  of  harmonics  in  ahernating  currents,  it  may  be  of  in- 
terest to  point  out  the  fact  that  the  subject  is  in  reahty  of 
great  simplicity. 

In  music,  a  tone  or  musical  note  is  seldom,  if  ever,  pro- 
duced perfectly  pure,  being  almost  invariably  associated  with 
a  number  of  feebler,  higher  tones,  whose  frequencies  are 
multiples  of  the  fundamental  or  principal  note.     These  addi- 


FIG.     I.— FUNDAMENTAL    SINUSOID    AND    HARMONICS    UP 
TO    THE    FIFTH,    ALL'  WITH    EQUAL   AMPLITUDE. 

tional  tones  are  called  overtones  or  harmonics,  and  their 
frequencies  are  2,  3,  4,  5,  6,  7,  etc.,  times  the  frequency  of 
the  fundamental.  Ordinarily,  the  harmonics  are  only  to  be 
detected  by  the  trained  ear,  the  fundamental  tone  alone  be- 
ing heard;  but,  blending  with  the  fundamental,  they  serve 
to  give  it  that  characteristic  generally  known  as  the  quality 
of  the  sound. 

To  distinguish  these  harmonics,  the  double  frequency  or 
octave  is  called  the  second  harmonic,  the  triple  frequency, 
the  third  harmonic,  and  so  on.     A  series  of  harmonics  is 


TIME— SECONDS 

FIG.  3.— TYPE  OF  ALTERNATING  CURRENT  WAVE  DIS- 
TORTED BY  THE  INFLUENCE  OF  HYSTERESIS  IN  MAG- 
NETIC CIRCUIT  OF  TRANSFORMERS. 

represented  in  Fig.  i   with  their  amplitudes,  or  maximum 
wave  heights  all  equal. 

When  a  sinusoidal  E.  M.  F.  is  impressed  on  a  circuit 
which  contains  only  non-ferric  inductances,  a  true  sinusoidal 
current  is  produced.  Under  these  circumstances  neither  the 
E.  M.  F.  nor  the  current  will  contain  harmonics,  but  will  be 
rei)resented  respectively  by  sinusoidal  curves,  such  as  shown 
in  Fig.  2.  But  if  the  circuit  contains  coils  embracing  iron, 
i.  e.,  ferric  inductances;  or  if  in  any  case  the  E.  M.  F.  pro- 
(duced  by  the  alternator  is  not  sinusoidal,  the  current  in  the 


circuit  will  not  be  sinusoidal,  and  may  be  represented  by 
some  periodic  curve,  such  as  that  in  Fig.  3. 

If  we  take  an  alternator  that  produces  a  pure  sinusoidal 
wave  of  P-.  M.  F. ,  having,  say,  a  frequency  of  100  ^^  and  an 
amplitude  of  800  volts,  this  E.  M.  F.  may  be  represented  as 
in  Fig.  2. 

Again,  if  another  similar  sinusoidal  alternator  be  selected 
with  a  frequency  of  200  '-•-^  and  n  maximum  ¥..  M.  F.  of  400 
volts,  its  curve  will  be  represented  by  Fig. ,%. 

Now  rigidly  coupling  these  two  alternators  tcgether,  and 
connecting  them  in  series,  so  that  their  waves  cross  the  zero 
line  coincidently,  their  E.  \L  Fs.  are  added,  and  the  resultant 
E.  M.  F.  in  the  circuit,  obtained  by  summation,  is  shown  in 

Fig.  5. 
Similarly,  taking  a  third  sinusoidal   alternator  of  300  '^ 

and  500  volts  maximum  E.  M.  F.,  represented  in  Fig.  6,  and 

coupling  this  in  series  with  the  first  two  alternators,  so  that 

all  the   E.  M.  Fs.   start  together  from  zero,  the  resulting 

E.  M.  F.  is  shown  in  Fig.  7. 

Therefore,  Fig.  5  represents  a  particular  combination  of  a 
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4    AND  6.— FUNDAMENTAL  SINUSOIDAL    E. 
AND    TWO    HARMONIC    WAVES. 


M.    F. 


sinusoidal  E.  M.  F.  of  amplitude  800  volts,  with  its  second 
harmonic  of  amplitude  300  volts,  combined  in  a  definite 
phase  relationship,  namely,  starting  together  from  zero. 

ing.  7  similarly  represents  another  particular  combination 
of  a  sinusoidal  E.  M.  F.  of  amplitude  800  volts— the  funda- 
mental— and  its  second  and  third  harmonics  of  amplitude 
400  and  500  volts,  respectively,  in  a  certain  phase  relrtion- 

ship. 

This  superposition  of  harmonics,  varying  in  number,  am- 
plitude and  phase,  might  be  carried  to  any  extent,  and  the 
resulting  curves  might  obviously  give  rise  to  great  com- 
plexity. 

Conversely,  it  can  be  shown  that  no  matter  how  complex 
a  curve  of  alternating  E.  M.  F.  appears,  there  must  always 
be  some  combination  of  sinusoidal  alternators,  acting  in 
series,  which  will  produce  it,  and  whose  frequencies  are  in 
the  ratios  i,  2,  3,  4.  5.  6,  7,  etc.,  although  an  indefinitely  large 
number  of  such  alternators  might  happen  to  be  needed  and 


TMi 


THK     ELECTRICAI.     W^ORLD. 


Vol.  XXlll.    No.  22. 


their  anipliludcs  and  positions  of  coupling  might  all  be 
different.  This  would  correspond  to  resolving  the  complex 
curve  into  a  fundamental  and  its  series  of  harmonics;  or,  in 
other  words,  of  an  irregular  wave  into  a  simple  wave  and  a 
series  of  ripple  chains. 

As  already  remarked,  the  current  strength  is  not  sinusoidal 
in  an  alternating  current  circuit  supplying  transformers 
(ferric  inductances).  It  can  be  regarded,  however,  as  a 
combination  of  a  simple  sinusoidal  wave  and  some  series  of 
harmonics.  Strictly  speaking,  in  this  case,  the  harmonics 
are  not  really  present  in  the  same  sense  as  when  a  musical 
string  is  vibrating,  or  when  a  series  of  harmonic  alternators 
are  working  together,  and  the  conception  is  merely  one  of 
c(mvenience.  We  merely  regard  them  as  being  present  in 
the  distorted  wave  because  the  superposition  of  such  a  series 
of  liarnKjnics  upon  a  plain  sinusoidal  fundamental  wave 
would  jjroduce  such  a  resultant  wave. 

It  is  evident  from  an  inspection  of  Figs.  5  and  7  that  in 
the  case  of  a  sinusoidal  alternator,  running  in  series  with  its 


KIGS.    6   AND   7. 

second  iiarmonic,  the  resultant  wave  ol  E.  M.  1".  is  dis-sym- 
nu'trical,  that  is  to. say,  the  pt)sitive  wave  or  portion  above 
the  zero  line  is  different  from  the  negative  wave  or  portion 
below  the  zero  line.  The  former  starts  from  the  zero  line 
abruptly;  the  latter  slowly.  The  wave  is  also  dis-symmetri- 
cal  in  the  case  of  l-ig.  7,  where  the  second  harmonic  is  also 
j>resent;  and  it  may  be  readily  ftnind  by  trial,  that  any  super- 
position of  the  second,  fourth,  sixth,  etc.,  harmonics  of  any 
amplitude  or  phase,  i.  e.,  even  harmonics,  upon  a  funda- 
iiu  iital  alone,  or  upon  a  ftmdanuMital  minglccl  with  its  third, 
fifth,  seventh,  etc.,  or  odd  harmonics,  produces  a  dis-sym- 
metrical  wave.  But  no  alternator  in  practice  docs  produce 
a  dis-symmetrical  wave,  and,  in  the  most  complex  cur\e  of 
current  pmduccd  from  the  distortion  of  iron,  the  wave  must 
be  symmetrical  about  the  zero  lino,  no  cause  being  assign- 
able for  any  difTercnce  in  shape  between  positive  and  negative 
w^ves.  This  is  tantamount  to  the  statement  that  no  even 
harmonics,  such  as  the  second,  fourth,  sixth,  or  fiftieth,  can 
be  expected  in  waves  of  current  or  E.  ^^.  F.  developed  in 
anv  practical  alternating  current  circuit. 

Fig.  8  shows  the  effect  of  superposing  upon  the  funda- 


mental wave  of  E.  M.  F,  in  Fig.  2  with  800  volts  amplitude, 
its  third  harmonic  wave,  as  shown  in  Fig.  10,  \nth  an  ampli- 
tude of  200  volts,  the  waves  starting  together  from  the  zero 
line  in  the  same  direction.  The  resultant  curve  is  symmetri- 
cal, but  ver>'  much  flattened. 

Similarly,  Fig.  9  shows  the  effect  of  combining  the  same 
two  waves  with  a  semi-wave  length  of  phase  displacement, 
namelv.  the  waves  starting  from  the  zero  line  coincidently  in 


FIGS.  8  AND  9. 

opposite  directions,  or  the  harmonic  being  displaced  half  a 
wave  length,  as  in  Fig.  11.  The  resultant  cur\'e  is  also  sym- 
metrical, but  very  much  peaked. 

Since,  however,  flat  waves  or  peaked  waves  are  the  com- 
monest deviations  in  form  of  an  E.  M.  F.  wave  from  the 
sinusoidal,  Figs.  8  and  9  show  that  a  prominent  third  har- 
monic is  very  connnon  in  such  cases,  i.  e.,  a  third  harmonic 
of  considerable  amplitude  is  to  be  expected.  Practically, 
harmonics  above  the  fifth  are  not  usually  prominent  in 
alternating  current  waves,  although  cases  may  occur  in 
which  ver}'  nmch  higlver  harmonics  might  have  a  distinct 
influence. 

Harmonics  in  the  waves  of  alternating  currents  or 
\i.  M.  Fs.,  or,  in  other  words,  distortions  from  the  simple 
sinusoidal  wave  form,  are  objectionable  in  practice,  when 
j)rominent.  They  increase  the  loss  of  energy  in  trans- 
fonners  by  hysteresis  and  eddy  currents.  In  motors,  they 
tend,  in  addition,  to  generally  diminish  the  torque  and  efH- 
cicncy.  In  long  insulated  conductors  for  alternating  cur- 
rent circuits,  such  as  are  used  in  the  transmission  of  power, 
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FIGS.   10  AND  11. 


there  may  exist  conditions  of  inductance  and  capacity'  such 
that  non-sinusoidal  waves  of  current  may  be  capable  of  pro 
ducing  electrical  resonance  by  some  of  the  theoretical  or 
equivalent  component  harmonics  in  the  distorted  waves. 
Such  waves  of  resonance  may,  either  alone  or  in  favorable 
combination  with  the  fundamental,  give  rise  to  abnormal 
and  dangerously  high  voltages.  Thus,  in  Fig.  8,  the  com- 
bination, in  opposition,  of  an  8cx>-volt  wave  fundamental 
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with  its  third  harmonic  of  200  voUs,  produces  in  the  result- 
ant a  maximum  of  about  650  voks;  but  in  big.  9,  the  com- 
bination of  the  same  fundamental  and  harmonic,  with  a 
semi-wave  length  of  phase  variation,  produces  a  maximum 
resuhant  pressure  of  1,000  volts. 

For  these  reasons  it  is  advisable  so  to  design  alterna- 
tors that  the  wave  of  E.  M.  F.  they  deliver  is  nearly  a  pure 
sinusoid.  Small  departures  from  the  sinusoid,  i.  e.,  the  pres- 
ence of  small  harmonics,  does  not  usually  produce  dele- 
terious consequences. 

The  term  "  higher  harmonics  "  is  really  a  misnomer.  The 
word  harmonic  is  sufficient,  except,  perhaps,  for  distinguish- 
ing upper  from  lower  harmonics. 


'0^rc..//r 


Discriminating  Lig  itning   Arresters,   and   Recent   Progress  in 
Means  for  Protection   Against    Liglitning,* 

BY  ALEXANDER  JAY   WURTS. 

HE  author  divided  his  paper  into 
three   parts,   the   first   of  which 
described    an    experiment    with 
lightning  arresters  on  a  3,000- 
volt  alternating  current  circuit  at 
T  e  1 1  u  r  i  d  e ,  Col.      Lightning 
storms    in    those    mountainous 
regions   are   of    such    frequency 
and   violence  that  ordinary   de- 
vices completely  fail  to  give  pro- 
tection, and  the  author  devoted 
a  great  deal  of  attention  to  in- 
vestigating the  subject  and  spent 
a  nimiber  of  months  in  Colorado 
testing    the    apparatus    devised. 
The  well-known  1,000-volt  non- 
arcing  lightning  arrester,  which  consists  of  seven  non-arc- 
ing metal  cylinders  arranged   side  by   side  with   i -64-inch 
spark  gaps  intervening,  the  two  outside  cylinders  being  con- 
nected to  the  respective  sides  of  the  circuit  and  the  middle 
one  to  the  ground,  was  employed  in  connection  with  chok- 
ing coils.     Experiments  were  made  to  determine  the  num- 
ber of  cylinders  and  spark  gaps  necessary  to  interrupt  a 
short  circuit  on  a  3,00c -volt  alternator  with  the  potential 
raised  to  3,300  volts.     Nineteen  cylinders  were  found  suffi- 
cient, and  three  1,000-volt  non-arcing  metal  arresters  were 
used,  being  arranged  as  in  Fig.  i.     The  form  of  choking 
coil  adopted  after  experiment  was  a  flat  coil  about  18  inches 
in  diameter  and  consisting  of  17  turns  of  wire,  the  size  of 
which  varied  with  the  carrying  capacity  of  the  circuit  on 
which  it  was  placed.     After  further  experimenting  it  was 
decided  that  the  trial  apparatus  should  consist  of  eight  choke 
coils    and    twelve    1,000-volt    non-arcing    metal    arresters. 
The  relative  positions  of  these  are  shown  in  Fig.  i,  which 
represents  one  end  of  each  of  three  circuits. 

The  theory  upon  which  this  apparatus  was  based  is  that 
disruptive  discharges  form  nodal  points  in  the  system. 
Choke  coils  form  points  of  reflection  where  there  will  be 
a  maximum  tendency  id  discharge.  A  discharge  spark  gap 
should  therefore  be  connected  directly  in  front  of  a  choke 
coil.  Choke  coils  also  ofTer  a  very  high  resistance  to  the 
passage  of  disruptive  discharges.  It  was  found  desirable  to 
connect  several  coils  in  series  so  that  in  case  only  a  portion 
of  a  discharge  should  pass  across  the  first  arrester  a  second, 
third,  etc.,  opportunity  for  discharge  would  be  found.  To 
substantiate  this  theory  the  apparatus  shown  in  Fig.  2  was 
arranged,  consisting  of  a  battery  of  Leyden  jars,  B,  choke 
coils,  <7,  b,  and  d,  connected  into  the  line  Z,  in  series,  and 
discharge  circuits.  2,  3,  4  and  5;  i  is  a  i  2-32-inch  spark  gap 
separating  line  from  inside  coating  of  the  jars.  This  is  a 
similar  arrangement  to  that  shown  in  Fig,  2.     Experiments 
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showed  the  difficulty  the  discharges  had  in  passing  the  coils 
and  the  tendency  they  had  to  divide  into  two  or  more  paths, 
part  passing  across  the  first  or  second  gap  and  the  rest  to 
succeeding  gaps.  • 

The  plant  selected  for  the  trial  of  this  apparatus  was  that 
of  the  .San  Miguel  Consolidated  Gold  Mining  Company,  of 
Telluride,  Col.,  which  is  equipped  with  a  3,000-volt  alternat- 
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ing  current  synchronous  system,  operating  stamping  mills 
and  furnishing  current  to  the  Telluride  Electric  Light  Com- 
l)any.  These  points  are  situated  among  the  mountains  at 
distances  varying  from  three  to  ten  miles  from  the  power 
house.  Three  separate  circuits  leaving  the  power  house 
extend  over  a  wild  and  rocky  country  and  in  some  places 
rise  above  timber  line.  The  location  of  each  bank  of  ar- 
resters was  selected  with  particular  reference  to  securing 
permanently  damp  earth  for  the  ground  plate,  the  lines  being 
led  to  this  spot.  The  apparatus  was  then  installed  in  a 
specially  constructed  and  weather-proof  lightning  arrester 
house,  the  arrester  and  choke  coils  being  mounted 
on  thoroughly  dried  wooden  frames  and  every  pre- 
caution taken  to  insulate  these  from  the  ground  and 
from  each  other.  The  -connections  inside  the  arrester  house 
are  shown  in  Fig.  i.  Great  precautions  were  taken  with  the 
ground  connections,  they  being  made  as  follows:  First,  a 
liole  six  feet  square  was  sunk  directly  under  each  bank 'of 
arresters  until  permanently  damp  earth  was  reached;  sec- 
ond, the  bottom  of  this  hole  was  co\ered  with  two  feet  of 
crushed  charcoal  (about  pea  size) — crushed  coke  would  have 
answered  equally  well;  third,  over  this  was  laid  25  square 
feet  of  No.   16  copper  plate;  fourth,  the  ground  wire  was 


then  firmly  soldered  all  the  way  across  the  ground  plate; 
fifth,  the  plate  was  now  covered  with  t^vo  feet  01  charcoal; 
and,  sixth,  the  hole  then  filled  in  with  earth,  using  running 
water  to  settle. 

Observations  were  taken  by  competent  men  at  each  bank. 
of  arresters  during  the  entire  lightning  season,  and  the  re- 
sults obtained  indicate  that  the  discharges  occurred  most 
frequently  over  the  second  arrester*; ;  many  passed  over  the 
third  arresters;  very  few,  however,  over  the  first  or  fourth. 

In  Part  II.  a  system  of  protection  against  lightning  on  cir- 
cuits of  any  potential  is  described.  The  proposition  is  to  con- 
nect in  series  with  the  circuit,  and  at  frequent  intervals,  a  sys- 
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teni  of  properly  constructed  choke  coils,  the  expectation  be- 
ing that  the  energy  stored  in  the  circuit  in  the  t'orm  of  static 
electricity  will,  at  moments  when  there  is  a  Ijndency  to  a 
disruptive  discharge,  dissipate  itself  in  heat  through  the 
electrical  surgings  which  will  be  set  up  between  and  among 
the  several  choke  coils.  The  theory  upon  which  this  is 
based  is  more  or  less  familiar.  In  many  cases  the  lines  be- 
come statically  charged  by  the  atmosphere.  When  a  light- 
ning discharge  occurs,  the  potential  of  the  atmosphere  sinks 
to  zero,  and  the  static  charge  of  the  wire  now  seeks  an 
e(|uilibrium  and  in  doing  so  sets  up  electrical  waves  which 
travel  to  the  extremities  of  the  system,  are  there  reflected  to 
other  parts  to  be  reflected  again,  etc.  It  is  at  these  points 
of  reflection  that  the  damage  is  done.  Circuits  are  probably 
also  charged  by  static  induction  from  clouds  and  by  dy- 
naiTiic  induction  from  cloud  discharges.  While  a  line  is 
seldom,  if  ever,  struck  by  direct  lightning  discharges,  it 
occasionally  becomes  charged  by  some  of  the  ramifications 
which  accompany  a  lightning  stroke. 

If  the  theory  of  "electrical  surgings"  be  correct,  these 
dangerous  points  of  reflection  can.  by  means  of  choke  coils, 
be  confined  to  long  lines  and  made  to  wear  themselves  out. 
as  it  were,  between  the  coils.  The  number  of  coils  which 
it  would  be  necessary  to  use  for  a  given  length  of  circuit  has 
not  yet  been  determined,  but  the  writer  would  suggest  plac- 
ing four  to  each  mile  of  single  wire.  For  convenient  ac- 
commodation on  the  poles  these  can  be  arranged  alternately 
on  the  two  legs  of  the  circuit,  thus  avoiding  two  coils  on  any 
one  pole. 

Discriminating  lightning  arresters  are  considered  in  Part 
TIL.  the  condenser  lightning  arrester  being  first  taken  up. 
The  discriminating  arrester  must  allow  static  electricity  to 
pass,  but  must  prove  an  cfl'cctual  barrier  to  the  dynamo  cur- 
rent. Condensers  with  one  side  connected  to  line,  the  other 
to  earth  through  a  spark  gap,  would  evidently  ser\'e  this 
nuipnse.  To  discliarge  them  a  wet  string  was  first  used, 
but  as  a  permanent  leak  a  pencil  mark  over  ground  glass 
proved  very  satisfactory.  For  line  or  outdoor  use  the  con- 
denser was  placed  in  a  suitable  cast-iron  box,  one  terminal 
of  the  condenser  being  grounded  to  it  while  the  other  was 
led  out  through  a  specially  desirnefl  aufl  water-tight  bushing. 
If  then  this  iron  box  were  buried  in  damp  earth,  as  a 
grojmd  pl/ite,  so  to  speak,  the  outer  terminal  connected  to 
the  lower  electrorle  of  a  small  spark  gap  placed  on  a  pole, 
and  the  tipper  electrode  of  the  gap  connected  to  fliv  line, 
the  conibinatjoji  would  constitute  a  discriminating  lino  light- 
inng  arrester.  This  arrester  proved  itself  most  rfTuient  in 
points  of  sensitiveness,  flurability  and  reliability. 

A  non-arcing  railwav  arrester  was,  however,  flesigned. 
which  was  smaller  anrl  more  desirable  than  the  condenser 
arrester.  It  was  based  on  the  fact  that  a  disruptive  dis- 
charge will  leap  over  a  non-conducting  surface  mr.ch  more 
readily  than  through  an  e^ual  air  space.  The  first  one  con- 
structed consisted  of  a  pencil  mark  about  two  inches  long 
over  an  luipolishcd  piece  of  marble,  a  second  piece  of  marble 
serving  as  a  cover,  with  aluminium  foil  -clipped  between 
as  terminals  to  the  pencil  mark,  the  whole  being  bound  to- 
gether with  twine.  To  prevent  the  tendency  to  throw  the 
two  pieces  of  marble  apart,  a  small  groove  was  cut  in  the 
lower  marble  and  the  pencil  mark  made  in  thi«;.  As  the 
pencil  mark  was  gradually  dissipated  a  piece  of  wood  w.is 
laid  in  the  lower  marble  and  a  groove  burned  in  this.  In 
the  final  form  of  the  arrester  the  blocks  were  made  of  lig- 
num vitae.  the  grooves  beintr  burned  directly  in  the  lower 
block.     This  arrester  operated  with  uniform  sticcess. 
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L'nipolar  Dynamos  for  Electric  Light  and  Power.* 

BV  F.  b    CROCKER  AND  C.  H.  PARMLV. 

YXAMOS  and  motors  of  the  unipolar 
type  are  much  more  practical  and  gen- 
erally applicable  than  is  ordinarily  sup- 
posed to  be  the  case,  and  the  object 
of  this  paper  is  to  bring  out  this  fact. 
The  term  unipolar  dynamo  is  here 
used  in  its  ordinary  sense  to  designate 
([^c'^~   i-J*^^  X        ^  machine  in  which  electric  currents 

are  generated  by  the  continuous  cut- 
ting of  lines  of  force.  The  term  "  non- 
polar  "  suggested  by  Forbes  is  prefer- 
ai)le  to  unipolar,  but  it  is  rather  meaningless  and  is  liable  to 
be  understood  to  mean  any  kind  of  ironclad  machine.  Uni- 
I)olar  dynamos  are  also  called  disc  or  tube  machines,  since 
the  armature  is  usually  made  in  one  or  the  other  of  these 
forms.  Neither  of  these  terms,  however,  covers  the  other, 
and  they  are  liable  to  be  confused  with  other  types  of  ma- 
chine, similar  in  form  but  different  in  principle.  The  authors 
suggest  continuous  pole  dynamo  as  a  good  name  for  this 
type  of  generator. 

It  is  also  a  common  error  in  regard  to  unipolar  machines 
to  suppose  that  the  armature  cannot  be  made  of  iron.  As  a 
matter  of  fact,  iron  or  steel  is  usually  better  than  copper,  be- 
cause it  is  a  much  better  conductor  of  magnetism  and  the 
reluctance  of  the  magnetic  circuit  can  be  reduced  far  below 
what  is  possible  with  a  copper  armature,  the  only-  air  gaps 
being  the  small  mechanical  clearances  required  for  free  rota- 
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One  Furopcnn  company  has  alrradv  installed  2.\  largo 
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mostlv  for  power  transmission. 


FIGS.  1  AND  2. 

tion.  A  steel  or  wrought  iron  armature  is  much  stronger 
I  ban  one  of  copper,  not  only  on  account  of  its  greater 
strength  for  the  same  thickness  but  also  because  it  can  be 
made  nuich  thicker  without  causing  any  appreciable  in- 
crease in  the  reluctance  of  the  magnetic  circuit,  whereas  a 
cupper  armature  would  have  to  be  made  ver\-  thin.  The 
greater  specific  resistance  of  iron  is  not  objectionable,  since 
an  armature  composetl  of  it  would  have  a  current  capacity 
far  greater  \hui\  is  required  and  the  thickness  can  be  increased 
t     make  up  for  the  higher  specific  resistance. 

The  best  type  of  magnetic  circuit  for  unipolar  dynamos  is 
the  circular  ring,  as  shown  in  Fig.  i.  where  the  axis  of  the 
magnetizii'.g  coil  is  coincident  with  the  axis  of  the  ring,  the 
direction  of  the  lines  of  force  being  indicated  by  the  arrow. 
There  are,  however,  but  two  directions  in  which  the  magnetic 
circuit  can  be  cut  so  as  to  fonu  a  field  suitable  for  practical  use. 
One  is  along  the  raduis  CD,  in  which  case  the  inductor  will 
rotate  in  a  plane  perpendicular  to  the  axis,  and  the  other  is 
along  the  radius  £D,  in  which  case  the  inductor  will  move 
in  the  convex  surface  of  a  cylinder  whose  axis  is  the  axis 
of  rotation.  In  the  first  case  the  armatitre  of  the  resulting 
dvnamo  will  be  a  disc,  and  in  the  second  case  a  cvlinder. 
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In  both,  the  way  to  collect  the  current  would  be  to  provide 
one  set  of  collectors  at  the  centre  of  the  circular  cross-section 
and  the  other  set  at  the  axis,  thus  utilizing  the  shaft  as  a  por- 
tion of  the  electrical  circuit.  The  relative  advantages  and 
disadvantages  of  the  two  forms  depend  upon  circumstances 
in  each  particular  instance. 

In  many  cases  the  single  magnetic  circuit  shown  in  Fig. 
I  is  not  the  best  for  practical  use,  because  it  would  be  neces- 
sary to  make  the  diameter  of  the  ring  larger  than  it  would  be 
if  two  rings  were  placed  side  by  side,  as  shown  in  Figs.  2 
and  3,  because  in  this  type  of  dynamo  the  total  magnetic  in- 
duction and  speed  of  rotation  must  be  wholly  depended  on 
to  produce  the  E.  M.  F.,  as  it  does  not  appear  to  be  practic- 
able to  greatly  multiply  the  voltage  by  multiplying  the  num- 
ber of  turns. 

From  formulas  deduced  in  the  paper  it  is  shown  that  with 
an  induction  of  14  kilogausses  in  the  field  and  armature, 
both  of  cast  steel,  the  diameter  of  the  latter  to  generate  10 
volts  at  1,200  revolutions  per  minute  would  be  24.28  inches, 
and  for  a  direct  connected  dynamo  to  generate  130  volts  at 
20c  revolutions  the  diameter  would  be  214.4  inches. 

Two  machines  like  the  last  one  mentioned,  if 
coupled  at  the  ends  of  the  shaft  of  a  roo,ooo  h.  p.  engine 
would  supply  more  current  than  is  at  present  consumed  in 
any  two  cities  in  the  world.  Nor  is  the  excessive  current 
a  disadvantage,  for  while  we  would  point  out  the  tremend- 
ous capacity  of  one  of  these  dynamos,  there  is  no  necessity 
for  running  them  at  their  maximum  output.     Even  if  we 
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diminish  the  current  to  one-hundredth  its  ultimate  value 
and  only  use  a  1,000  h.  p.  engine  to  drive  the  dynamo,  the 
loss  due  to  the  resistance  of  the  armature  will  still  be  only 
Me/hods  0/  Taking  Off  the  Cuxreni. — The  best  means  of 
making  electrical  connection  with  the  revolving  armature  is 
a  very  important  but  somewhat  difficult  matter.  A  great 
many  devices  have  been  tried  or  suggested.  The  principal 
of  these  are  brushes  of  copper  gauze  or  carbon,  and  mercury 
contacts  applied  to  the  edges  of  the  disc  or  tube.  Belts  or 
straps  made  of  flexible  sheet  copper  or  copper  wire  cable 
have  also  been  used.  One  application  of  this  latter  device 
consists  in  connecting  together  two  armatures  by  such  a  belt 
whereby  the  E.  M.  Fs.  of  the  two  machines  are  added  to- 
gether, and,  if  necessary,  the  mechanical  power  for  driving- 
one  or  both  machines  can  be  transmitted  by  this  same  belt. 
There  would  not  seem  to  be  any  great  difficulty  in  applying 
brushes  to  a  unipolar  dynamo;  in  fact,  for  a  given  current 
it  would  seem  to  be  a  much  easier  problem  than  with  a  direct 
current  machine  having  a  commutator,  since  the  former  has 
a  continuous  and  smooth  bearing  surface  for  the  brushes 
instead  of  the  somewhat  uneven  surface  of  copper  and  mica 
which  exists  on  a  commutator.  It  is  a  fact  that  the  speed 
may  be  very  high,  but  with  the  perfectly  smooth  surface  and 
by  the  use  of  brushes  vdth  light  pressure  and  composed 


wholly  or  partly  of  graphite  or  some  friction  metal  which 
might  even  be  lubricated,  it  would  appear  to  be  possible  to 
lake  off  a  current  sufficient  for  almost  any  electric  light  or 
power  use.  If  the  very  high  speed  makes  the  friction  too 
great  to  permit  of  the  use  of  brushes,  the  edge  of  the  tube 
or  disc  may  be  arranged  to  run  in  a  mercury  trough,  thereby 
making  a  good  electrical  contact  with  very  little  friction.  In 
this  case,  however,  provision  should  be  made  to  prevent  the 
mercury  from  being  thrown  off  by  centrifugal  force,  as  by 
tlie  use  of  a  guard  ring  extending  all  round  the  edge  of  the 
tube  or  disc.  Another  device  would  consist  of  ball  bear- 
ings applied  to  the  shaft  or  to  the  periphery  of  the  disc  or 
cylinder.  These  might  perform  their  ordinar>-  mechanical 
function  and  also  serve  to  take  off  the  current. 

An  arrangement  for  driving  which  seems  to  possess  great 
advantages  would  consist  of  a  steam  turbine  running  at 
10,000  or  20,oco  revolutions  per  minute,  which  is  the  ordi- 
nary speed  of  such  machines,  direcdy  coupled  to  a  unipolar 
dynamo. 

Advantages  0/  Unipolar  Dynamos  and  J/<?/ors.  — The 
greatest  advantage  of  the  unipolar  machine  is  its  extreme 
simplicity.  Its  armature  consists  of  nothing  but  a  solid 
cylinder  or  disc  of  steel,  or  other  suitable  metal  firmly 
mounted  upon  a  shaft.  We  have  only  to  compare  this  con- 
struction with  that  of  the  ordinary  armature,  consisting  of 
hundreds  of  pieces  of  sheet  iron,  bolted  or  othenvise  held 
together  to  form  the  armature  core,  and  wound  with  a  great 
many  turns  of  wire  or  bars  of  copper,  which  have  to  be 
thoroughly  insulated  from  each  other  and  which  are  not 
very  securely  held  in  place.  In  addition  to  this,  we  have  the 
commutator,  consisting  of  50  or  more  sections  of  copper, 
separated  by  strips  of  mica  and  held  together  by  nuts,  etc. 
The  electrical  connections  between  the  armature  and  com- 
mutator also  add  to  the  complication.  In  short,  it  would  be 
difficult  to  find  any 'two  pieces  of  machiner}'  in  which  the 
contrast  between  simplicity  and  complication  is  greater.  The 
construction  of  the  field  magnet  and  the  rest  of  the  machine 
is  also  very  simple.  The  elimination  of  the  commutator,  al- 
though already  mentioned  in  connection  with  simplicity,  is, 
nevertheless,  an  essential  feature  of  this  type  of  machine,  and' 
is  a  great  advantage.  The  almost  infinitesimal  armature  re- 
sistance of  these  machines  is  decidedly  advantageous,  not 
only  in  increasing  efficiency  and  decreasing  heating,  but  also 
because  it  causes  the  machine  to  regulate  more  closely  either 
as  a  dynamo  or  as  a  motor.  According  to  all  accepted 
theories  there  would  be  no  hysteresis  in  these  machines,  be- 
cause both  the  armature  and  field  are  always  magnetized  in 
exactly  the  same  direction  and  to  exactly  the  same  intensity. 
For  similar  reasons  there  would  be  no  F'oucaul;  currents, 
since  the  E.  M.  F.  generated  in  any  element  of  the  armature 
would  be  exactly  equal  to  that  generated  in  anv 
other  element,  and  there  could  be  on  tendencv  to  pro- 
duce eddying  currents.  This  perfect  uniformity  of  the  mag- 
netic field  is  secured  by  the  construction,  which  is  exactly 
symmetrical,  the  air  gap  being  preciselv  the  same  at  ail 
points. 

The  question  of  armature  reaction  !=;  somewhat  doubtful, 
nnce  some  authorities  state  that  it  is  quite  considerable,  but 
in  the  opinion  of  the  authors  it  is  very  small,  and  certainly 
no  greater  than  in  other  types  of  machine.  The  armature 
consists  of  only  a  single  turn,  consequendy  the  max'mum 
magnetizing  effect  of  the  armature  in  ampere  turns  is  nu- 
merically equal  to  its  current  capacity,  pnd  since  the  ampere 
turns  on  the  field  would  be  made  considerably  greater  than 
this,  the  armature  reaction  cannot  be  great.  It  is  interesting 
to  consider  how  armature  reaction  can  occur  in  such  a  ma^ 
chine.  The  probability  is  that  it  has  the  effect  of  curving 
and  slightly  lensfthening  the  lines  of  force  so  that  they  do 
not  pass  perpendicularly  from  one  pole  surface  to  the  other 
in  the  air  gap  and  have  a  spiral  path  in  the  iron,  since  the 
field  current  tends  to  produce  lines  in  planes  passing  through 
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the  axis,  and  the  armature  current  acts  at  right  angles,  pro- 
ducing an  inclined  resultant.  There  can,  of  course,  be  no 
change  of  distribution  of  magnetism  as  a  result  of  arma- 
ture reaction,  which  is  the  really  objectionable  efifect  that  it 
produces  in  the  present  types  of  machines,  and  in  the  uni- 
polar machines  there  are  no  back  ampere  turns  and  no  mag- 
netic leakage. 

In  conclusion,  we  may  say  that  unipolar  machines  are 
practically  indestructible,  since  they  are  so  simple  and  so 
strong  tliat  they  are  not  likely  to  be  damaged  mechanically, 
anfl  it  is  almost  impossible  to  conceive  of  one  being  burnt 
out  or  otherwise  injured  electrically,  since  the  engine  would 
be  stalled  by  the  enormous  current  before  the  armature 
could  be  fused  by  it.  A  machine  possessing  all  these  im- 
portant advantages  certainly  deserves  a  prominent  place  in 
c^lectrical  engineering,  whereas  it  now  has  practically  no  ex- 
istence whatever. 
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In  the  last  section  of  this  article,  published  in  The  Elec- 
trical World  of  last  week.  Chapter  3,  on  "  Conductor  Ve- 
locity," was  accidentally  omitted.  It  is  given  below.  Also 
the  headings  of  Tables  lY.  and  V.  were  interchanged;  that  is, 
the  table  under  the  heading  "  Table  IV. — Practical  Field 
Densities  in  English  Measure,"  should  have  been  placed 
under  the  heading  for  Table  V.,  and  vice  versa.  Formula 
(5)  should  read  as  follows: 

12  no 

In  formula  (6)  the  second  equality  sign  was  misplaced;  it 
should  be: 
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3.  -  Conductor  \  elocily. 

Since  it  is  cheapest  to  increase  the  E.  M.  F.  of  a  dynamo 
by  raising  its  speed,  it  will  be  best  economy  to  run  a  dynamo 
at  as  high  a  conductor  velocity  as  practically  possible.  The 
cutting  speed  of  an  armature  is  limited  mechanically  as  well 
as  electrically;  friction  in  the  bearings,  strain  in  the  revolv- 
ing parts  due  to  centrifugal  force,  and  heating  of  the  arma- 
ture, caused  by  hysteresis  and  eddy  currents  in  the  iron,  play 
an  important  part  in  determining  the  ])roper  conductor  ve- 
l«)city.  I'urtlurmore,  if  the  number  of  revolutions  of  the 
armature  is  fixed,  either  by  its  mechanical  limit,  or  by  the 
speed  of  the  engine  in  case  of  a  steam  dynamo,  or  other- 
wise, then  the  above  mechanical  .ind  electrical  limitations 
alone  are  not  sufficient  for  choosing  the  cutting  speed,  for 
tf>o  high  a  velc^city,  for  instance,  permissible  frcm  all  other 
considerations,  would  excessively  increase  the  diameter  of 
the  armature,  and  consequently  would  bring  the  size  of  the 
whole  machine  entirely  out  of  proportion  to  its  output 

TABLE   III.— MEAN   CONDUCTOR   VELOCITIES. 
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of  6'.  for  drum  armatures,  varies  from  25  to  50  feet  per  sec- 
ond, and  for  ring  armatures,  which  offer  a  better  ventilation 
and  are  much  lighter  than  drum  armatures  of  the  same 
diameter,  ranges  between  50  and  100  feet  per  second.  In 
slow  speed  (direct  driven)  machines,  velocities  from  25  to 
50  feet  per  second  arc  employed. 

In  the  average  values  of  6' for  various  classes  and  sizes  of 
dynamos  are  compiled. 

8. — Dimensioning  of  Toothed  and  Perforated  Armalurts. 

Armatures  with  toothed  and  with  perforated  core  discs, 
which  have  been  much  used  in  recent  years,  offer  the  follow- 
ing advantages  over  smooth  armatures:  (i)  Excellent 
means  for  driving  the  conductors;  (2)  mechanical  protection 
of  the  winding,  especially  in  cores  with  tangentially  project- 
ing teeth,  and  in  perforated  bodies;  (3)  lessening  of  the  re- 
sistance of  the  magnetic  circuit,  and,  therefore,  saving  in  ex- 
citing power;  and  ^4)  prevention  of  eddy  currents  in  the  con- 
ductors. Their  disadvantages  are:  (i)  Increased  cost  of 
manufacture;  (2)  greater  difficult)-  of  insulating  the  winding 
from  the  core:  C3)  eddy  currents  set  up  by  the  teeth  in  the 
polar  faces;  (^^  additional  heat  generated  in  the  iron  projec- 
tions by  hysteresis:  and  (5)  leakage  of  lines  of  force  through 
the  armature  core. 

The  latter  disadvantage,  however,  is  cancelled  by  the  ad- 
vantage of  reducing,  by  lessening  the  magnetic  resistance, 
the  necessary-  exciting  power  in  about  the  same  degree  as 
the  leakage  would  otherwise  increase  it  The  amount  of 
this  core  leakage  depends  upon  the  relative  sizes  of  the  slots 
and  the  teeth,  and.  if  the  armature  is  other\\nse  properly 
dimensioned,  will  vary  \\nthin  the  following  limits: 

TABLE    XI.— CORE    LEAKAGE    IN    TOOTHED    AND    PERFOR- 
ATED   ARMATURES. 
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Factor  of  armature  1eaWajf<». 


straight 
teeth. 
1.40tol.35 
1.35  to  1.30 
1.30  to  1.25 
1.25  to  1.20 
1.20  to  1.15 


-TootheH  armatiiref . 


Projecting 
teeth. 
1.55tol.50 
1.50  to  1.45 
1.45  to  1.40 
1.40  to  1.35 
1.35  to  1.30 


PerftirateH 
armature* 


1.50  to  1.45 
1.45  to  1.40 
1.40  to  1.36 
1.35  to  1. SO 
1.30  to  1.26 


On  account  of  this  core  leakage,  toothed  and  perforated 
armatures  are  to  be  designed  for  lower  field  densities  than 
smooth  ones;  for  values  of  practical  field  densities  for 
straight  tooth  armatures  of  various  sizes  sec  columns  4.  5. 
10,  and  II  of  the  previous  Tables  IV.  and  V^  respectively. 
and  f(»r  corresponding  values  for  projecting  tooth  -,  and 
for  perforated  cores,  columns  5,  7,  1 2  and  13  of  the  .«;ame  tables. 

a.  —  Toothed  Armatures. 

The  moan  winding  diameter.  d„.  of  a  tooth«.d  armattire 
being  determined  by  means  of  formula  (6),  its  core  diameter. 
or  diameter  at  bottom  of  slots,  d^.  Fig.  i,  is  obtained  by 
deducting  from  d\,  the  height  of  the  winding  space,  or,  in 
thi>  case,  the  depth  of  the  slots,  h„  ,  averages  for  which  are 


Nurtib»r  of  S*ol« 
-  n' 


In  modern  high  speed  (belt  driven)  dynamos  the  value 
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given  in  the  fourth  column  of  Table  X\^.  Chapter  9.     The 
outside  diameter  of  the  armature.  */'„,  over   the  teeth,  is  ob- 
tained by  adding /j,  .  from  Table  XV.,  \od\  ,  from  formula  f^^. 
The  number  of  the  slots,  n'.  depends  upon  the  size  of  the 


June  2,  1894. 


i  UK     KLtCCTKICAL     WOl^LU. 


armature.     Practice  has  shown   tliat  better   results  are  ub 
tained  from  deep  and  narrow  slots  than  from  shallow  and 
wide. ones,  and,  in  consequence,  a  large  number  of  slots  is 
preferable  to  a  small  one.     The  following  are  good  practical 
limits: 

'I'ABLK  XII.— NUMBKR  OF  SLUTS  IN  TOOTHKO  .\HMATURES. 
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As  to  the  width  of  the  slots,  its  relation  to  that  of  the 
teeth  is  governed  by  the  following  considerations:  Un  ac- 
count of  the  disadvantage  of  the  teeth  creating  eddy  cur- 
rents in  the  pole  pieces,  their  width  ought  to  be  small  com- 
pared with  that  of  the  slots;  in  order  to  reduce  the  hysteresis 
loss  in  the  teeth,  and  the  heat  caused  by  the  same,  to  a  mini- 
mum, the  mass  of  the  teeth  should  be  small,  and  their  area 
perpendicular  to  the  flow  of  the  lines,  hence  their  width, 
large;  for  the  sake  of  effectively  reducing  the  magnetic  resist- 
ance of  the  circuit  the  teeth  ought  to  be  as  wide  as  possible ; 
and  in  order  to  prevent  an  excessive  core  leakage,  finally,  a 
small  width  of  the  teeth  should  be  chosen.  Summing  up  all 
these  conditions,  a  good  practical  rule  seems  to  be  to  make 
the  width  of  the  slots 
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that  is  to  say,  to  make  the  width  of  the  slots  equal  to  half 
their  pitch  on  the  outer  circumference;  for  the  special  case 
of  a  straight  tooth  core,  then,  the  width  of  the  slots  is  equal 
to  the  top  width  of  the  teeth. 

Applying  this  rule  to  armatures  of  various  sizes,  the 
writer  has  calculated  the  following  table,  giving  dimensions 
( tf  toothed  armatures : 

TABLE  XIII.— DIMENSIONS  OF  TOOTHED  ARMATURES. 
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b.  —  Perforated  Armatures. 

The  same  considerations  that  prevailed  in  determining  the 
number  and  the  width  of  the  slots  in  toothed  armatures  arc 
also  decisive  for  the  dimensioning  of  perforated  cores.  The 
immber  of  perforations,  for  this  reason,  can  be  taken  in  the 
same  limits  as  the  number  of  slots  for  toothed  cores.  See 
Table  XII. 

In  case  of  round  holes,  Fig 
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FIGS.  2  AND  3. 

between  two  adjacent  perforations  should  be  taken  between 
0.5  and  0.75  times  the  diameter  of  the  hole. 

For  rectangular  holes,  Fig.  3,  the  thickness  of  the  iron 
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between  them  is  to  be  taken  somewhat  greater  than  for 
round  hfjles,  namely,  from  0.6  to  0.9  times  the  width  of  the 
channel. 

The  distance  of  the  holes  from  the  outer  periphery  is  to 
be  made  as  small  as  possible,  and  may  vary  between  1-32  and 
1-8  inch,  according  to  the  size  of  the  armature. 

y. — Length  of  Arnialure  Core. 

The  number  of  wires  that  can  be  placed  in  one  layer 
around  the  armature  circumference,  and  the  depth  of  the 
winding  space  determine  the  total  number  of  conductors  on 
the  armature,  and  the  latter,  together  with  the  length  of  ac- 
tive wire,  gives  the  length  of  the  armature  core. 

a. — Number  of  Wires  per  Layer. 

For  smooth  armatures  the  number  of  wires  per  layer  is  ob- 
tained in  dividing  the  available  core  circumference  by  the 
thickness  of  the  insulated  armature  wire.  If  the  whole 
circumference  is  to  be  filled  by  the  winding,  then 
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number  of  armature  wires  per  layer; 

diameter  of  armature  core  in  inches;     . 

width  oi  insulated  armature  conductor,  in 
See  Chapter  i&. 
In  case  the  winding  is  to  consist  in  separated  coils,  the 
sum  of  the  separating  spaces  is  to  be  deducted  from  the 
armature  circumference. 

The  value  of  0  is  to  be  rounded  off  to  the  nearest  lower 
even  and  easily  divisible  number,  and,  in  the  case  of  a  drum 
armature,  allowance  for  division  strips,  or  driving  horns,  is 
to  be  made  according  to  Table  XIV.  This  table  gives  the 
average  circumferential  space  occupied  by  the  division  strips 
in  drum  armatures  of  different  sizes  and  various  voltages,  in 
per  cent,  of  the  core  circumference.  After  fixing  the  number 
of  armature  divisions,  which  will  be  shown  in  Chapter  11,  this 
table  may  also  be  used  to  determine  the  thickness  of  the 
driving  horns,  which  are  usually  made  of  hard  wood  or 
fibre,  and  sometimes  even  of  iron. 

TABLE  XIV.— ALLOWANCE  FOR  DIVISION  STRIPS  IN  DRUM 

ARMATURES. 

Percentage  of  core  circumference  occupied  by  division  strips.—, 
t'p  to  300  volts.  400  to  750  volts.  8co  to  2. coo  volts 

12%  15% 

10  12 

8  10 


Diameter  ol  arma- 
ture cure,  in  inches. 
Up  to    3 
6 
"      12 


20 
30 


15% 
12 
10 
9 


Denoting  one-hundredth  of  these   percentages  by  k,  the 
core  circumference  being  unity,  the  formula  for  the  number 
of  wires  per  layer  in  a  drim:  armature  becomes: 

1,000  X  da  X  jrX  (I  —  ^^  ,^x 

In  toothed  armatures  the  number  of  wires  in  one  layer  is 
found  from  the  number,  n  .  and  the  available  width.  .^',  of 
the  slots  by  the  equation : 


o  =  1,00c  X  ^    X 


6 


(10) 


In  this  formula  the  value  of  s'  is  to  be  derived  from  the 
actual  width,  5,  of  the  armature  slots  (Chapter  8),  by  de- 
ducting the  thickness  of  insulation  used  for  lining  their  sides, 
data  for  the  latter  being  given  in  Chapter  10. 

h. — Height  of  Winding  Space.      Xu ruber  of  Layers. 

In  dividing  the  available  height,  h' ,,.  of  the  windino^  space 
by  the  height,  S'\,  of  the  insulated  armature  conductor,  the 
number  of  layers  of  wire  on  .the  armature  is  found: 

1,000  X  i':-:  (II)  • 


u 


6".,  • 


u    =  number  of  layers  of  armature  wire; 

h\  =  available  height  of  winding  space,  in  inches; 

6"„--—  height  of  insulated  armature  conductor,  in  mils. 

The  height  of  the  insulated  armature  conductor,  (5"^,  in 

the  case  of  round    or    square    wire,    is   identical    with   its 

width,  8' a.. 

I 
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The  available  height,  A'a,  of  the  winding  space  is  ob- 
tained from  its  total  height,  /fa,  averages  for  which  are 
given  in  'I'able  XV,  by  deducting  from  '/„  to  Yi,  inch  (see 
Chapter  lo),  according  to  size  and  voltage  of  machine,  for 
the  insulation  of  the  armature  core,  insulation  between  the 
layers,  thickness  of  binding  wires,  etc. 

The  nearest  whole  number  is  to  be  substituted  for  the 
value  of  u. 

TABLE  XV.— HEIGHT  OF  WINDING  SPACE  IN  ARMATURES. 


O    X    "^j^_   1.000,000  X  «'  X  ^'  X  */*  ^a 

z=  750,000  X  —  \  ; —        (14) 

"a 

In  (13)  and  (14)  the  values  oi  d ^,  h^  and  s'  are  given  in 
inches,  and  <5a*in  circular  mils. 

(To  be   continued.) 
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The  Practical  Importance  of  Resonance  in  the  Transmission  of 

Electrical  Power. — IV. 


c.  —  Total   Number    0/  Armalure   Conductors.      Length   0/ 
Armature  Core. 

The  product  of  the  number  of  layers  and  the  number  of 
conductors  per  layer  gives  the  total  number  of  conductors 
on  the  armature;  and  this,  divided  into  the  total  length  of 
active  armature  conductor,  furnishes  the  active  length  of  one 
conductor,  that  is,  the  length  of  the  armature  body: 

I2X/>a    _        12X/'X/-- 


u  = 


oX« 


oX" 


(12) 


where 

/„        length  of  armature  core  parallel  to  pole  faces,  in 

inches; 
/,,,        length   of  active    armature    conductor,    in    feet, 
from  formula  (3); 
o        number  of  wires   per    layer,    from    formula    (7), 

(8)  or  (9),  respectively; 
u  ^-  number    of     layers    of    armature    wire,     from 

f(jrmula  (10); 
/'  -—  number  of  wires  stranded  in  j)arallel  lo  make  up 
one  armalure  conductor   of   area    d„ ',    formu- 
la (4); 

o  X  « 

=  total  niinilicr  of  I'ondiii'tors  on  nrni.iturr. 

P 

l'"(»r  preliminary  caKulaiions  an  appioxmiaie  value  of  the 
number  of  condiic  tors,  A',  all  around  the  pt>lefacing  circunifiT- 
eiice  of  the  armature  may  be  obtained  by  dividing  the  con- 
ductor area  found  from  formula  (4)  into  the  net  area  of  the 
winding  space.  Taking  .6  of  the  total  area  of  the  winding 
space  as  an  average  for  its  net  area  in  smooth  armatures  with 
winding  filling  the  entire  circumference,  wc  obtain: 
0   X   "        ^-       1. OOP. OOP  X  .6  X  '^>.  X  ^  X  f'^ 

p  6? 

.  SS5.O00  X -^^^  (1 3) 

This  result  is  to  be  ccirrespondingly  reduced  for  windings 
tilling  only  part  of  circumference,  or  to  be  multiplied  by 
(I  —  ^).  see  formula  fy),  in  case  of  a  drum  arni.ituri'  re- 
spectively. 

In  toothed  armatures  the  average  net  height  of  the  wind- 
ing space  is  about  three-fourths  of  the  total  depth  of  the 
slot,  hence  the  approximate  number  of  armature  conductors: 


BV  F.  W.  DUNBAR. 

Up  to  this  point  we  have  considered  the  problems  of 
tuning  the  circuit  by  means  of  varying  both  the  capacity  and 
inductance,  but  if  for  any  reason  it  is  impossible  or  inad- 
visable to  change  but  one  of  the  constants,  the  circuit  may 
still  be  more  or  less  perfectly  tuned  by  varying  the  other 
constant,  just  as  it  is  possible  to  tune  more  or  less  per- 
fectly any  string  to  a  certain  pitch  by  altering  either  its  ten- 
sion or  weight  alone.  We  have  shown  that  if  L  o?^  ^  n  R 
then  the  circuit  may  be  perfectly  tuned  by  altering  eitlier 
Cor  L  alone,  but  it  L  co  is  less  than  ^  71  R,  then  the  circuit 
CoU  be  only  imperfectly  tuned,  just  as  it  is  impossible  to 
nake  a  very  light  string  respond  perfectly  to  a  low  pitched 
tone.  Its  tension  must  be  so  little  that  the  wave  impulses 
quickly  die  out — are  absorbed  by  the  string  and  their  energy 
dissipated  in  the  form  of  heat  instead  of  being  stored  up  as 
potential  energy  and  given  out  to  the  immediately  succeed- 
ing impulse.  Just  so  when  our  line  wires  are  built  with  their 
electrical  inertia  (Z,)  small  with  respect  to  their  resistance 
— ^the  almost  invariable  practice  at  present — it  is  impossible 
to  make  them  respond  to  low  pitched  tones  and  a  large  part 
of  the  energ)'  which  is  pumped  into  them,  instead  of  being 
transmitted,  is  simply  absorbed  and  dissipated  as  heat. 

We  shall,  however,  discuss  the  cases  of  partial  resonance 
secured  by  varying  cither  one  alone  of  the  constants  CandZ, 
the  other  being  maintained  constant.  The  equations  for 
these  two  cases  we  have  already  deduced. 

Thus  for  C  constant  /.  varying  we  have 


SI 


L  CO 


(A'  -\-  /.'  u.\ 


aj     , 


nh   1-^] 
\tan   /// 

tan   /i 


sin  a  I 


cosh  I 1  — 

\tan   /</ 

and  tor  /.  varying  C  constant  we  have 

cosh  I: 1  —  cos  a 


cos  ai 


(i^) 


a  / 
2 


\tan    /// 


sm 


\tan    n 


(•3) 


— \-  sin  a  I 


tan  n 

The  solutions  of  these  two  equations  arc  evidently  similar 
ill  form,  and  are  continuous  valued  functions,  varying 
through  infinity  an  infinite  number  of  times,  and  include 
both  the  values  which  will  render  /a  maximum  and  which 
will  render  /a  minimum. 

''■J?-  5  gives  the  solution  of  equation  (13),  where /.  varies 
and  C  remains  constant ;  that  is,  if  C  has  any  definite 
fi.xed  value,  whatever  it  may  be,  the  ordinate  of  this  value  of 
C  CO  as  an  abscissa  is  the  values  of  L  a>  which  will  yield  the 
maximum  possible  current  with  this  particular  value  oi  C  ox 

Fig.  6  is  the  solution  of  (12),  and  gives  the  values  which 
C  CO  must  have  in  order  to  yield  the  maximum  possible 
current  at  the  distant  end  for  any  definite  values"  of  Z  co. 

The  dotted  lines  indicate  the  portions  of  the  curve  which 
yield  minimum  values,  and  it  wiH  be  noticed  that  for  ever)' 
wave  length  (of  which  only  three  are  plotted),  the  maxi- 
mum value  changes  to  a  minimum  value  at  some  definite 
values  of  Z  07  and  C  «,  then  continues  back  to  infinity, 
where  it  again  changes  to  a  maximum  value  as  the  wave 
lengths  increase  from  «  to  «  ■\-  i. 
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It  will  also  be  noticed  that  the  values  of  C  oo  for  a  given 
value  of  Z  &?  are  less  in  Fig.  6  than  in  Fig.  5,  but  that 
above  the  values  of  80  (5  tt  R)  for  one  wave,  160  (10  n  R) 
for  two  waves  and  240  (15  n  R)  for  three  waves,  the 
curves  of  maximum  C  oo  and  maximum  L  oa  coincide, 
and  this  method  of  solving  equation  (14)  might  have  been 
adopted  but  for  its  laboriousness.  For  the  coincidence  of 
these  two  curves  gives  those  values  which  mutually  satisfy 
equations  (12)  and  (13),  that  is,  which  satisfy  equation  (14). 
This,  then,  again  gives  the  result  that  L  00  must  exceed  5 
Tt  R  n. 

At  B  in  Fig.  6  is  shown  the  maximum    values  which  the 


cide  with  the  phase  of  the  current  for  the  maximum  value  of 
the  current  at  this  point.  The  plot  indicates  clearly,  how- 
ever, the  necessity  for  increasing  the  inertia  (inductance)  of 
the  circuit  up  to  or  above  a  certain  value  before  the  com- 
plete advantages  of  resonance  can  be  secured. 

Diagram  Cin  Fig.  6  rej)resents  the  values  of  the  current 
which  will  result  at  the  distant  end  of  this  circuit,  250  miles 
in  wire  length,  and  of  5  ohms  resistance  per  mile,  if  the 
capacity  be  maintained  constant  at  one-half  the  value  it 
would  naturally  have  with  a  separation  of  the  wires  of 
about  12  inches;  that  is,  a  mutual  capacity  of  about  .00375 
microfarads    per  mile,  and  if  the  value  oi  L  00  be  increased 


current  can  attain  by  tuning  the  circuit  as  perfectly  as  pos-      from  o  up  to  200  or  more,  00  being  maintained  constant    at 


sible  (by  adjusting  the  capacity)  for  values  of  L  00,  includ- 
ing those  values  where  L  go  does  not  exceed  ^  n  R  11.  The 
ordinates  are  in  milliamperes  and  the  total  maximum  volt- 
age is  2;  i.  e.,  I  volt  on  each  side.  The  maximum  values 
for  one,  two  and  three  waves  are  shown. 

It  will  be  noticed  that  it  requires  a  smaller  value  oi  L  00 
to  make  the  circuit  perfectly  resonant  when  there  is  but  one 
Vvave  length  in  the  circuit  than  when  there  are  two  or  more. 
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1,000,  corresponding  to  a  frequency  of  about  160^^  per  sec- 
ond. 

Thus  C  may  be  described  as  a  section  of  the  main  ploi 
in  Fig.  6,  taken  through  the  dotted  line  a,  which  corre- 
sponds toa  value  of  C=  .007  microfarad.  It  will  be  noticed 
that  at  the  first  maximum,  which  occurs  at  L  gj  =  22 
(1. 4  Tt  R),  the  current  does  not  reach  as  high  a  value  as  is 
reached  when  there  are  two  or  more  wave  lengths  in  the 
circuit,  but  yet  it  is  far  in  excess  of  the  value  which  could 
be  obtained  with  a  steady  E.  M.  F.  But  it  must  be  re- 
membered that  the  phase  of  the  current  does  not  coincide 
exactly  with  the  phase  of  the  E.  AJ.  F.  at  this  first  maxi- 
mum, and  consequently  the  energy  transmitted  at  this  first 
maximum  is  less  than  will  be  transmitted  at  the  succeeding 
maxima  when  the  circuit  is  more  nearly  perfectly  resonant. 

It  will  be  noticed  that  the  value  of  C  in  these  formulae 
has  been  assumed  to  be  the  capacity  between  either  wire  and 
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This,    of    course,    is    directly    expressed    in    the    equation 

L  CO  -^^  ^   TT  R  ?t. 

It  will  also  be  noticed  that  the  values  of  the  maximum 
current  seem  to  indicate  a  perfect  resonance  before 
Z  &9  =  5  TT  i?  //.  Thus  with  one  wave  the  maximum  value 
of  the  current  seems  to  be  reached  at  about,Z  oj  :^=  30  = 
2  Tt  R,  but  the  plot  is  somewhat  misleading,  as  it  does  not 
include  the  phase  of  the  current.  Thus,  it  would  appear 
possible  to  transmit  a  greater  amount  of  power  with  an 
alternating  current  upon  this  circuit  when  Z  go  has  a  value 
of  but  2.2  or  less  than  1/2  R  than  with  a  direct  current, 
for  the  plot  indicates  that  a  greater  current  at  the  distant 
end  will  result  if  the  circuit  is  tuned  as  perfectly  as  possible 
with  this  value  oi  L  go  than  would  result  with  a  continu- 
ous or  steady  voltage  of  equal  magnitude.  But  while  the 
current  would  be  greater  were  there  no  receiving  instru- 
ments at  the  distant  end  of  the  line,  yet  the  power  would 
be  much  less,  as  the  phase  of  the  E.  M.  F.  would  not  coin- 


a  giound  half  way  between  the  diiect  and  return  conductors; 
that  is,  just  twice  the  mutual  capacity  of  the  two  wires  and 
approximately  the  value  of  the  capacity  of  either  wire  alone 
to  ground  as  measured  in  ordinary  cases  in  either  line  or 
c.ible  conductors. 

At  the  time  of  constructing"  Fig.  3  this  distinction  was  not 
perceived,  and  consequently  instead  of  Fig  3  representing 
the  case  of  a  line  with  the  capacity  which  it  would  naturally 
have,  as  was  intended,  it  represents  a  case  where  the  capacit}' 
is  but  one-half  as  great.  However,  the  actual  numerical 
value  of  the  capacity  is  immaterial  to  the  question,  and  Fig. 
3  truly  represents  the  case  of  partial  and  complete  resonance 
on  a  circuit  having  a  mutual  capacity  of  .0037  microfarad 
per  mile.  To  Mr.  Kennelly  is  due  the  credit  of  pointing  out 
the  fact  that  the  tactor  C  represents  twice  the  mutual  ca- 
pacity.* 

(To  be   continued.) 

*  See  The  Electrical  World,  Feb.  17,  1894, 
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ELECTKO-Pll  VrilCS. 

iVirz^  £'xpenmi:n/s  wi/h  Vacuum  Tubes. —  The  res u lis  ul 
s«>me  new  experiments  of  Sir  David  Salomons  are  brietiy 
suinniarized  in  the  Lend.  "  Elec.  Rev.,"  May  4;  among  other 
things  he  finds  that  the  bands  are  not  formed  in  large  open 
lubes  as  they  are  in  small  ones;  the  effect  of  short  rods,  as 
also  contractions  in  screens,  placed  in  the  tubes,  are  given; 
the  sticking  effect  of  the  bands  to  the  glass  is  shown  ver) 
clearly  with  spheres;  by  altering  the  current  it  may  be  shown 
that  the  bright  and  dark  bands  are  illusory,  and  that  the 
bright  bands  really  overlap,  the  overlappings  appearing 
double  as  bright,  and  that  therefore  the  positions  of  the 
apparently  bright  bands  are  really  the  true  positions  of  the 
dark  bands. 

Electromagnetic  Synchronization. — A  long  paper  by  Mr. 
Cornu,  chicrty  of  a  mathematical  character,  is  given  in  full 
in  the  "  liul.  Soc.  Int."  for  April;  he  discusses  synchroniza- 
tio!i  in  general,  mechanical  as  well  as  electrical,  as  also  vari- 
ous applications  of  the  theory. 

Curve  0/  Magnets  and  Transformers. — A  Physical  Society 
paper  by  Major  Hippcslcy  on  "A  Graphical  Method  of  Con- 
structing  the   Curves   of   Current   in    Electromagnets   and 
Transformers  "  is  abstracted  briefly  in  the  English  journals 
of  May  II. 

Mechanism  0/  Electrical  Conduction. — A  Physical  Society 
paper  of  Mr.  Burton  is  abstracted  briefly  in  the  English 
journals  of  May  11. 

New  Views  Regarding  the  Nature  0/ the  Electric  Current.— 
The  "  Elec.  Anz.,"  April  29,  contains  an  article  by  Mr. 
Schwartze  on  this  subject. 

MAGNKTISM. 
Magnein  (Jualitio  0/  Iron.  —  ihe  paper  of  PVof.  Kwing  ami 
Miss  Klaasscn  is  concluded  in  the  Lond.  "Elec,"  May  ii. 
A  striking  example  of  the  influence  of  molecular  shaking  is 
described;  two  imlcpendcnt  magnetizing  coils  were  used,  in 
one  of  which  the  current  was  rapidly  reversed,  and  it  was 
foimil  that  the  magnetizing  ofTcct  of  a  steady  current  then 
became  almost  wholly  independent  of  the  j)revious  magnetic 
history,  or,  in  other  words,  the  cfTccts  of  hysteresis  nearly 
disappeared;  this  method  of  agitating  the  metal  obliterated 
hysteresis  more  completely  than  mechanical  vibration.  The 
next  experiments  showed  the  effects  of  time  lag,  which  was 
most  apparent  in  the  softest  iron,  especially  when  solid  or 
poorly  laminated;  even  for  low  frequencies,  such  as  three 
seconds  and  0.43  seconds  per  cycle,  the  hysteresis  cur\e 
grew  shorter  and  wider,  had  rounded  corners  and  a  nearly 
elliptical  .^hapc;  curves  for  these  are  given;  the  time  lag  thus 
lowered  the  maximum  of  magnetization  enormously;  it  also 
increased  the  work  spent  in  magnetic  reversals  appreciably, 
it  being  remarkable  how  great  this  influence  is  at  ver}-  mod- 
erate speeds  of  reversal:  the  area  of  the  curve  increased  at 
first  and  then  decreased  as  the  frequency  is  increased,  thus 


showing  a  inaximum  for  some  one  frequency,  which  tlie) 
say  is  due  to  the  effect  that  the  magnetization  fails  to  pene- 
trate sufficiently  into  the  interior  at  higher  frequencies;  in 
steel  these  phenomena  are  much  less  apparent  tlian  in  soft 
iron;  it  is  not  easy  to  say  whether  this  time  lag  is  due  en- 
tirely to  Eoucault  currents  and  suggestions  are  made  for  a 
test  to  determine  this;  it  is  suggested  that  the  greater  the 
amount  of  surface  the  mass  of  iron  presents,  the  more  quicklv 
it  is  likely  to  take  up  the  lull  amount  of  magnetic  induction; 
the  tests  show  that  the  ordinary  ballistic  tests  are  liable  to 
serious  error  when  the  specimen  teste<l  is  a  solid  bar  of  any 
considerable  section,  especially  when  the  material  is  soil 
iron,  unless  the  ballistic  galvanometer  has  a  much  longer 
period  than  is  usual.  In  conclusion,  they  describe  some  in- 
teresting experiments  with  groups  of  pivoted  magnets,  re- 
lating to  the  molecular  theory  and  showing  similarity  in 
tlieir  behavior  as  compared  with  masses  of  iron. 

Magnetic  Properly  0/  a  Static  Discharge. —  1  he  "  Klek. 
Zcit.,"  Ai)ril  26,  contains  an  article  by  Mr.  Zielinske,  in  which 
he  first  reviews  briefly  the  various  publications  on  this  sub- 
ject, giving  the  references  and  descriptions  of  some  obser\*a- 
tions  of  iiis  own  in  connection  with  a  test  of  lightning  ar- 
resters for  telegraph  lines,  showing  among  other  things  that 
the  explanation  of  W'altcnhofen  of  the  appearance  of  re- 
versed magnetism,  due  to  a  discharge,  is  correct;  he  dis- 
cusses the  practical  application  of  these  principles,  showing 
among  other  things  that  the  magnetic  properties  of  a  light- 
ning discharge  will  not  manifest  themselves  in  the  deflection 
of  neighboring  magnets;  a  lightning  indicator  should,  under 
all  circumstances,  remain  inactive,  even  to  great  electric  cur- 
rc  nts,  but  should  in  all  cases  indicate  a  lightning  discharge. 
He  describes  an  ingenious  lightning  indicator  based  on 
these  principles,  consisting  of  a  compass  box  attached  to  the 
lightning  rod  and  containing  a  magnet  in  the  form  of  a  12 
|>ointed  star  with  long,  narrow  points,  magnetized  so  that 
it  forms  the  equivalent  of  six  or  less  magnets  crossed  through 
the  centre:  one  of  these  is  marked  and  there  is  a  correspond- 
ing mark  on  the  movable  glass  cover:  the  compass  is  so 
fastened  that  a  current  in  the  lightning  rod  would  produce  a 
deflection;  it  is  set  by  having  the  \\\o  marks  corresjx)nd;  if 
a  discharge  passes  through  the  lightning  rod  the  magnetism 
in  the  star  will  be  shifted,  and  it  will  afterwards  be  found  to 
be  difTerently  magnetized,  so  that  it  will  take  a  diflFcrent 
position,  which  will  be  seen  by  the  different  relative  positions 
of  the  marks:  each  succeeding  discharge  will  shift  it  again; 
^  it  was  found  that  0.OC3  coulomb  is  suflFicient  to  cause  this 
*  shifting,  and  it  is  therefore  sufficiently  sensitive,  even  for 
slight  discharges,  as  Kohlrausch  has  shown  that  the  quantit>- 
of  electricity  in  an  atmospheric  discharge  varies  between  52 
and  270  coulombs. 

Hollow  and  So'id  Cores. — In  a  paper  by  Mr.  Du  Bois,  ab- 
stracted in  the  "Phil.  ATag."  for  May.  he  says  there  is  no 
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need  for  assuming  tlial  llie  ccalral  hbres  ui  cores  are  lci>a 
easuy  reacneu  uy  LCiUporary  sieaay  inaguecizatioii  tnan  tiiosc 
near  me  suitace^  sucn  a  state  oi  tnuigs  vvuuiu  ue  proved  oni_> 
It  Uie  same  rcsuii  is  obtamed  vvitli  noitow  enatess  nngs,  vvnicn 
IS  nnprobable.  "il  tor  cynnuncai  or  prismatic  uouies  oi 
given  lengtii  and  any  snape  ot  section  tiie  ■demagnetizing 
lactor  be  proportional  to  me  latter  and  not  too  small,  men 
tile  magnetic  moment  vviii  be  practically  independent  ol  tne 
section  lor  neids  wnicii  are  so  strong  as  to  produce  an  ap- 
proach towards  saturation. ' 

\Vindi7ig  Ailernaic  Cur;  cni  Magnets. — A  i'liysical  bociety 
paper  by  :3.  i'.  iiiompson  and  iVir.  Walker  is  abstracteu 
brietly  in  me  iinglish  journals  of  May  ii.  When  the  mag- 
netic induction  does  not  exceed  4,000  C  G.  S.  units  (^4  kiio- 
gaussesj,  the  pull  of  a  laminated  magnet  on  its  armature  is 
tne  same  whether  caused  by  a  continuous  or  an  alternating 
current  of  equal  strength,  but  for  higher  inductions  the  force 
is  slightly  greater  for  the  continuous  current,  in  alternate 
current  magnets  wound  for  a  given  excitation  and  for  a 
constant  voltage,  they  showed  that  tlie  ampere  turns  are  in- 
versely proportional  to  the  number  of  turns,  as  the  imped- 
ance varies  nearly  as  the  square  of  the  number  of  turns; 
such  magnets  iiave  a  fairly  constant  pull  over  a  long  range, 
as  the  current  increases  when  the  armature  moves  away 
from  the  magnet;  the  alternating  voltage  required  for  a 
given  force  is  much  greater  than  lor  continuous  currents; 
with  the  armature  in  contact  the  ratio  of  the  two  voltages 
was  170,  and  when  separated  for  a  distance  of  9.2  milli- 
metres the  ratio  was  21.5.  In  the  discussion  Mr.  Blakesley 
thought  it  better  to  fill  the  space  of  a  magnetic  coil  full  of 
copper  rather  than  use  a  wire  only  just  large  enough  to 
carry  the  current;  Mr.  Swinburne  suggested  using  a  con- 
denser calculated  for  the  same  current,  in  connection  with 
alternate  current  magnets,  but  other  speakers  thought  the 
capacity  would  be  impracticably  large. 

AUernating  Currents  and  Hysteresis. — In  the  article  under 
this  heading  in  the  Lond.  "  Elec.  Rev.,"  May  1 1,  Mr.  Whit- 
well  states  that  the  ellipse  could  be  used  as  a  curve  whose 
equation  is  well  known  and  which  approximates  to  tiie  hys- 
teresis curve,  suggesting  that  some  useful  result  might  thus 
be  obtained;  he  discusses  the  relations  mathematically. 

Standards  0/ Magnetic  Fields. — A  paper  by  Mr.  Du  Bois 
is  abstracted  in  "  La  Lum.  Elec,"  May  5,  in  which  he  dis- 
cusses the  use  of  different  kinds  of  glass  as  standards  for 
magnetic  fields,  based  on  the  phenomena  of  polarization;  a 
plate  I  millimetre  thick  is  used  for  a  field  of  1,000  C.  G.  S. 
units  (i  kilogauss). 

Magnetic  Properties  at  Different  Temperatures.  —  "Comptes 
Rendus,"  volume  CXVIIL,  No.  15,  contains  a  paper  by  Mr. 
Curie,  describing  his  series  of  researches  made  between  20 
and  1,375  degrees  C.  and  between  25  and  1,300  units  of 
density. 

UNITS,  MEASUREMENTS  AND  INSTRUMENTS. 

]\^easurement  of  Inductance. — The  Lond.  "Elec, "May  n, 
calls  attention  to  a  paper  by  Mr.  Abraham  in  the  "  Jour,  de 
Phys."  for  April,  in  which  he  describes  a  method  for  measur- 
ing inductance  accurately  within  one  part  in  a  thousand;  it 
consists  in  "  balancing  a  steady  current  passing  through  one 
pair  of  coils  of  a  differential  galvanometer  against  a  succes- 
sion of  induced  currents  sent,  by  means  of  a  commutator 
rotating  at  a  known  speed,  through  the  coils;  the  commutator 
then  being  stopped,  the  secondary  circuit,  containing  one 
pair  of  coils  of  the  galvanometer,  is  connected  with  the  ex- 
tremities of  a  resistance,  r,  in  the  primary  circuit;  the  value 
of  r,  is  altered  till  the  galvanometer  is  undeflected,  then 
from  a  knowledge  of  the  value  ofr,  and  the  speed  of  rota- 
tion of  the  commutator,  the  value  of  the  mutual  induction 
can  be  calculated. 

Standard  of  Light. — The  "  Bui.  Soc.  Int.  "foi  April  ab- 
stracts a  paper  read  before  the  Berlin  Academy  of  Sciences  by 


Messrs.  Lummer  and  Kurlbaum,  based  on  experiments  made 
at  the  Imperial  lechmcai  Insutute.  A  strip  of  platinum  is 
heated  by  an  electric  current  to  a  high  temperature,  the  tem- 
perature being  measured  and  adjusted  by  the  radiation  from 
me  surface;  this  is  measured  by  a  bolometer,  first  directly  and 
tlien  alter  the  rays  have  passed  through  a  layer  ot  water  of 
2  centimetres  thickness;  the  desired  temperature  is  attained 
when  the  ratio  of  these  two  radiations  is  as  10  to  i;  the 
light  emitted  by  one  square  centimetre  of  platinum  is  then 
taken  as  the  standard;  a  brief  description  of  the  apparatus  is 
given,  and  it  appears  that  the  measurements  are  of  a  delicate 
cnaracter.  A  somewhat  more  complete  description  is  given 
in  "  La  Nature,"  May  5. 

Frequency  and  Phase  Indicator. — According  to  the  French 
journals,  Mr.  Janet  described  before  the  Academy  a  simple 
graphical  method,  based  on  the  record  left  by  the  current  in 
passing  through  a  band  of  paper  saturated  with  ferro-cyanide 
of  potassium,  as  in  the  Bain  electro-chemical  telegraph. 

Absolute  Electrometer.- — The  Guglielmo  electrometer, 
based  on  the  application  of  a  manometer,  to  measure  the 
electrostatic  pressure,  is  described  and  illustrated  in  "  La 
Liim.  Elec,"  May  5. 

Conductivity  of  Pure  Water. — According  to  a  paper  in  the 
"  Phil.  Mag."  for  April,  the  calculated  electrical  conductivity 
of  pure  water  at  25  degrees  (C.  degrees?)  is  0.56  X  io~^^- 

Acidity  Meter. — The  Colette  meter  is  described  in  "La 
Lum.  Elec,"  May  5 ;  it  consists  simply  of  a  plate  of  zinc  a:id 
one  of  copper,  secured  in  a  support  and  placed  in  the  liquid 
whose  degree  of  acidity  is  to  be  measured,  the  couple  being 
connected  to  a  galvanometer;  it  is  said  to  have  been  used 
with  success  in  a  number  of  sugar  factories. 

ARC    AND    INCANDESCENT    LIGHTS. 

Incandescent  Lamp  Manufacture. — In  the  continuation  of 
Mr.  Bainville's  article  in  "  L'Elec,"  April  28,  he  discusses 
the  subject  of  the  filament  and  its  manufacture;  a  translation 
of  this  series  of  articles  is  being  given  in  abstract  in  the  Lond. 
••  Elec  Rev." 

Lamp  Pendant. — A  new  form  of  flexible  pendant  is  de- 
scribed in  the  Lond.  "Elec.  Rev.,"  May  11;  it  consists  of 
telescopic  tubes  secured  at  the  top  by  a  spherical  joint,  the 
wires  passing  through  it  in  the  form  of  a  loose  coil. 

Searchlights  for  Canals. — The  portable  plant  used  in 
the  Manchester  Canal  is  described  and  illustrated  in  the 
Lond.  "Elec  Eng.,"  May  4;  it  is  similar  to  that  which  has 
been  in  use  in  the  Suez  Canal  for  over  a  year;  the  search- 
light is  mounted  on  a  portable  cage,  which  may  readily  be 
placed  on  the  vessel. 

Cored  Carbon  Litigation. — A  communication  on  this  sub 
ject  is  contained  in  the   '  Elek.  Zeit.,"  May  3. 

TRANSMISSION  OF  POWER. 

Long  Distance,  High  Tension  Transmission. — In  the 
"  Elek.  Zeit.,"  May  10,  Dr.  Behn-Eschenburg  describes  an 
experiment  made  at  the  Oerliko.i  Works  of  transmitting 
power  by  means  of  a  simple  alternating  current  to  a  dis- 
tance of  27.6  miles  at  33,000  volts  and  accompanies  the  same 
by  a  comparatively  simple  analytical  discussion  of  the  vari- 
ous factors  which  enter,  showing  that  the  various  factors  can 
be  calculated  qualitatively  and  approximately  quantitatively 
by  comparatively  simple  computations  based  on  data  deter- 
mined by  the  constructor;  the  agreement  of  the  calculated 
and  observed  results  is  shown  to  be  sufficiently  close  for 
practical  purposes,  even  when  the  hysteresis  effect  is  only 
estimated.  The  transmission  took  place  over  four  overhead 
wires  leading  from  the  factory  to  a  neighboring  town  and 
back,  thus  enabling  all  the  tests  to  be  made  at  the  factory; 
the  line  was  supported  by  920  oil  insulators  about  30  feet 
above  the  earth,  and  was  4  millimetres  (about  a  No.  6 
B.  &  S.  wire)  in  diameter,  the  Hne  being  the  one  in  use  regu- 
larly for  transmitting  the  water  power  from  Beulach  to  the 
factory  by  means  of  a  three-phase  current;  a  50-h.  p.  alter- 
nator of  2,000  volts  was  used,  the  current  being  transformed 
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up  to  33,oco  for  the  line,  thence  down  to  2,000  volts,  and 
was  couaunied  in  inductionless  resistances,  after  having  been 
again  transiormcd  to  200;  tiie  nieaaurements  were  made  111 
both  the  2,000-volt  circuits.  The  loss  in  the  line  was  only 
1,000  watts,  representing  a  current  of  0.03  ampere,  or  an 
insulation  resistance  of  3  megohms,  and  it  appears  that  a 
direct  measurement  gave  the  same  insulation  resistance; 
other  interesting  deductions  are  made,  but  they  do  not  admit 
of  being  abstracted,  as  they  depend  on  the  specific  conditions. 
In  conclusion,  he  states  that  as  the  current  at  no  load  ex- 
ceeds the  capacity  of  the  dynamo  and  transformer,  an  in- 
stallation at  such  high  voltages  should  be  used  only  with 
laige  loads  in  order  to  be  etficient. 

Electric  Motive  Power. — A  paper  by  Mr.  Selby-liigge, 
read  at  the  recent  meeting  ot  the  Iron  and  Steel  Institute  on 
"Electricity  as  a  Motive  Power  in  the  Iron  and  Steel  In- 
dustries," IS  abstracted  in  the  Lond.  "  Elec.  Eng.,"  May  ii. 
Jie  discusses  the  application  to  mining  and  the  utilization  of 
heat  from  blast  furnaces,  the  greater  part  of  the  paper  being 
devoted  to  short  distance  transmission  and  concentration  of 
power;  a  table  of  tests  is  given,  in  which  the  power  required 
by  various  machines  used  in  the  iron  industry  is  given, 
when  driven  by  a  steam  engine  and  when  this  is  replaced  by 
an  electric  motor,  the  tests  liaving  been  made  at  the  works  of 
a  large  company;  the  saving  of  coal  effected  on  these  tools 
amounted  to  30  tons  per  week,  after  the  adoption  of  the 
e'ectric  motors.  Another  table  is  given,  in  which  the  results 
are  calculated,  comparing  the  efhcicncics  for  varying  loads, 
both  for  electrical  and  mechanical  transmission;  at  full  load 
lliey  are  equivalent,  but  become  very  different  as  the  load 
diminishes;  with  one-fifth  of  a  load  the  electrical  transmis- 
sion still  yields  47.2  per  cent.,  while  the  mechanical  trans- 
mission, with  shafting,  etc.,  had  all  its  power  absorbed  in  the 
constant  frictional  loss  of  206  h.  p.,  the  original  power  being 
taken  as  1,000;  the  author  is  greatly  in  favor  of  electrical 
transmissi(Mi  for  short  distances  and  the  consequent  concen- 
tration of  power. 

ELECTRIC  RAILWAY.S. 

Electric  Traction  in  Evglayid  and  Germany. — In  a  com- 
parison made  by  Mr.  Paisley  in  Lond.  "Lightning,'"  May  3, 
he  gives  an  itemized  table  of  the  roads  in  the  two  countries, 
showing  that  in  Germany  there  were  in  March,  1894,  130 
miles  01  single  track,  while  in  England  there  were  only  71 
miles,  and  that  in  Germany  the  mileage  was  increasing 
rapidly,  one  company  alone  having  contracts  for  no  less 
than  i(x-»  miles;  but  while  most  of  the  lines  in  Germany  arc 
sniiple  overhead  lines,  some  of  those  in  England  are  of  a 
much  more  expensive  character,  the  total  capital  involved 
in  the  lOnglish  lines  being  almost  ten  times  as  much  as  in 
Germany. 

El.'Cinc  Traction  in  'Tunnels  and  on  Mountain  Roads.— 
The  advantages  of  electric  traction  are  pointed  out  brieflv 
by  Mr.  Lea  in  the  Lond.  "Elec.  Eng.."  May  4;  in  coir.par- 
ing  rack  roads  with  adhesion  systems,  he  states  that  the 
ratio  of  tractive  force  to  engine  weight  in  adhesion  systems 
can  rarely  l)c  allowed  to  exceed  one  in  five,  it  being  usually 
less;  with  a  rack,  however,  the  ratio  is  nearly  reversed,  as  the 
engine  weight  need  only  be  about  one-quarter  of  the  tractive 
force  to  overcome  the  tendency  of  the  rack  pinions  to  climb 
out  of  gear. 

Su<f)endrd  Riituny  in  Vienna.— Ov\e  of  the  proposals  for 
a  road  in  \ionna  was  an  overhead  line  with  suspended  cars 
at  a  suHicient  height  not  to  interfere  with  traffic  on  the 
streets. 

Conduit  Ro.id  at  Black f^ool  ~\n  an  article  on  electric 
traction  in  England,  by  Mr.  Wilkinson  in  the  Lond.  "Elec. 
Plant  ••  for  May.  he  states  that  the  Hlackpool  line,  which  has 
been  running  for  over  eight  years  more  or  less  unsatisfac- 
torily, has  now  completely  broken  down,  and  that  it  was. 


until  bought  by  a  corporation,  in  1892,  earning  a  handsome 
dividend  un  a  capital  of  about  $77,000  per  mile. 

Series  Cunduit  System.  —  "Cosmos,'  .May  5,  contains  an 
illustrated  description  of  the  system  of  Captain  Cattori,  in- 
stalled in  the  city  of  Borghese;  cars  are  connected  in  series 
and  the  current  is  taken  from  an  inverted  rail  suspended  in  a 
conduit  near  one  of  the  tracks,  the  slot  being  only  one-half 
inch  wide. 

Xovel  Overhead  System. — The  "Elek.  Echo,'"  May  12,  de- 
scribes the  system  mentioned  in  the  Digest  May  19,  giving 
in  addition  several  illustrations;  it  is  concluded  in  that  arti- 
cle that  this  system  is  entirely  impractical. 

Accumulator  Traction. — Mr.  Walker,  in  the  Lond.  "Elec. 
Rev.,"  May  11,  makes  the  statement  that  it  is  impossible  to 
place  sufihcient  accumulators  on  a  fully  loaded  car  to  enable 
it  to  start  on  a  wet  day  if  the  gradient  is  over  one  in  twenty. 

Accumulator  Road  171- Paris. — •' LElec,"  May  5.  contains 
a  well  illustrated  article,  giving  a  rather  complete  descrip- 
tion of  this  road,  together  with  data  and  a  profile;  a  transla- 
tion is  g'ven  in  abstract  in  the  Lond.  "  Elec.  Eng.,'"  May  11. 

Electric  Vehicles.  —  In  the  continuation  of  the  article  on 
electric  traction  on  common  roads,  "  Industries  and  Iron," 
May  II,  gives  an  illustrated  description  of  an  electric  omni- 
bus and  a  carriage. 

Mountain  Raihi'iy. — A  short  description  of  the  Stanser- 
horn  railway  in  Switzerland  is  given  in  the  Lond.  "  Elec. 
Eng.,"  May  ii. 

Oil  Engines  /or  Railways. — In  the  "Lond.  Elec.  Rev.,' 
May  II,  Mr.  VValker  discusses  the  probability  of  the  Con- 
nelly motor  becoming  a  serious  rival  of  electricity  for  trac- 
tion purposes,  and  expresses  his  opinion  that  it  will  not;  this 
motor  consists  of  a  pair  of  oil  engines  developing  about  12 
brake  horse  power,  an  oil  tank  being  carried  on  the  car,  the 
oil  being  heated  by  the  cooling  of  the  water;  a  variable  speed 
friction  gearing  is  used,  which  is  an  essential  feature  and 
which  Mr.  Walker  believes  will  fail. 

CENTRAL  STATIONS.  PLANTS.  SYSTEMS  AND  APPLIANCES. 

Central  Station  Statistics. — An  interesting  table  of  statis- 
tics, compiled  by  Mr.  Uppcnborn  for  the  leading  German 
electrical  society,  is  published  in  the  "  Elek.  ZeiL,'  May  3, 
together  with  an  analysis  of  it;  the  table  gives  quite  com- 
pletely certain  data  for  a  number  of  the  stations  in  Germany 
and  a  few  in  other  countries  on  the  Continent;  they  are 
divided  into  groups  according  to  the  population  of  the 
cities;  the  table  gives  almost  exclusively  an  analysis  of  the 
output  of  the  station,  including  a  percentage  distribution  be- 
tween certain  classes  of  consumers,  certain  comparative  data, 
such  as  the  output  per  thousand  inhabitants,  per  metre  of 
house  frontage,  the  consumption  per  thousand  inhabitants, 
the  maximum  consumption,  and  the  relation  of  this  maxi- 
mum to  the  installed  cajiacity:  under  the  latter  heading  the 
relation  is  46.4  per  cent,  in  Derlin.  in  \ienna  60.2  per  cent 
the  highest  being  87.3  per  cent,  in  the  small  town  of  Inns- 
bruck, the  general  average  being  perhaps  about  5c  per  cent 
or  a  little  over,  the  figures  varying  considerably.  In  the 
analysis  he  states  that  no  returns  were  obtained  from  quite 
a  number  of  important  stations  and  that  the  table  is  there- 
fore by  no  means  complete:  by  far  the  larger  number  of 
stations  use  the  continuous  current:  in  the  city  of  Elberfcld 
the  average  yearly  efficiency  from  the  poles  of  the  djTiamos 
to  the  meters  of  the  consumers  is  nearly  09  per  cent.,  which 
is  a  remarkable  case,  but  it  is  explained  by  the  fact  that  the 
losses  in  the  lines  are  exceedingly  small,  and  that  in  the  day 
time  so  little  current  is  used  that  the  loss  is  practically  noth- 
ing. Although  not  complete,  the  table  is  of  considerable 
interest  to  central  station  designers. 

Automatic  Fault  Indicators. — In  a  papcrbv  Pr.  Passavant. 
in  the  "Elek.  Zeit.."  April  19.  he  describes  briefly  the  auto- 
matic indicators  used  in  the  Berlin  station,  showing  how 
reliable  they  have  been,  and  adding  that  Uieir  introduction 
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in  stations  should  now  be  considered  a  necessity.  The 
descriptions  of  these  devices  have  already  been  relerred  to 
in  the  Digest;  they  are  briefly  as  follows:  ihe  test  wires 
of  the  outer  wires  of  a  three-wire  system  are  used  to  in- 
dicate the  faults;  the  test  wires  of  the  distributing  mains  are 
connected  radially  with  those  of  the  feeders  but  with  opposite 
polarity  to  that  of  the  core  of  the  cable;  in  the  junction  boxes 
mse  wires  are  inserted  and  in  the  central  stations  a  relay; 
if  a  short  circuit  occurs  in  a  cable  between  the  test  wire  and 
the  core,  the  fuse  will  blow  and  the  relay  will  indicate  the 
district.  In  the  second  system,  that  of  Dr.  Kallmann,  the 
difference  of  potential  of  the  earth  caused  by  a  fault  is  used; 
the  test  wires  of  the  neutral  wire  of  the  distributing  mains  are 
grounded  as  often  as  possible  and  in  the  junction  boxes  are 
connected  with  the  corresponding  neutral  wire,  which  at  the 
central  station  is  connected  to  earth  through  relays,  which 
l(3calize  the  grounds.  He  states  that  it  is  not  the  faults  oc- 
curring in  the  interior  of  the  cables  that  are  to  be  feared  as 
much  as  those  produced  from  exterior  injury. 

Swi'/ch  for  Self-Induclion  Circuils. — A  simple  and  inex- 
pensive system  is  described  in  the  "  Elek.  Zeit.,"  April  19,  for 
avoiding  the  sparking  in  opening  a  circuit,  such  as  that  of 
the  field  winding  of  a  dynamo,  in  which  there  is  great  self- 
induction;  an  inductionless  resistance  which  is  short  cir- 
cuited under  normal  conditions  is  first  put  in  circuit,  the 
part  containing  the  self-induction  is  then  short  circuited, 
after  which  the  circuit  is  opened;  the  switch  may  be  so  con- 
structed that  these  operations  may  be  performed  by  one 
movement  of  the  switch  handle. 

Cost  0/  Electrical  Energy.  —  The  cuts  of  Mr.  Crompton's 
recent  paper,  as  also  the  discussion,  are  given  in  the  Dond. 
"  Elec.  Eng.,"  May  1 1 ;  the  discussion  is  published  in  this 
journal  and  in  the  Lond.  "  Elec.  Rev.,"  and  is  confined  ex- 
clusively to  the  mechanical  engineering  features.  In  the 
latter  journal  Mr.  Booth  discusses  some  statements  in  this 
paper,  more  particularly  those  concerning  the  North  of  Eng- 
land coal. 

Erding. — The  small  central  station  on  the  three-phase 
system,  in  this  town,  is  briefly  described  in  the  Lond.  "  Elec. 
Eng.,"  May  11. 

Paris  Sub-Stations. — A  translation  of  the  article  by  Mr. 
Laff argue,  mentioned  .in  the  Digest  May  19,  is  given  in  the 
Lond.  "  Elec.  Rev.,"  May  11. 

WIRES,    WIRING  AND    CONDUITS. 

Heating  of  Wires. — A  rather  complete  theoretical  discus- 
sion by  Mr.  Colard  is  contained  in  *'  La  Lum.  Elec,"  May  5 ; 
in  it  he  deduces  laws  based  on  absolute  temperatures,  in 
which  he  assumes  that  the  specific  resistance  of  a  pure  metal 
is  proportional  to  the  absolute  temperature. 

Cables. — In  a  Dewers  cable,  illustrated  in  "La  Lum. 
Elec,"  May  5,  powdered  chalk  is  introduced  at  intervals  be- 
tween the  wires  and  the  lead  casing,  the  object  being  to  ab- 
sorb the  last  traces  of  moisture  in  the  cable  and  to  keep  it 
dry. 

TELEGRAPHY,  TELEPHONY  AND   SIGNALS. 

Multiple  Telephony. — A  paper  entitled  "A  Revolution  in 
Telephony,"  by  Mr.  Nissl,  is  abstracted  in  the  "  Zeit.  fuer 
Elek.,"  May  i,  describing  a  system,  in  which  a  number  of 
subscribers  have  separate  lines  to  a  nearby  centre,  from 
which  centre  there  is  only  one  connection  to  the  central  sta- 
tion, and  in  which  each  subscriber  can  connect  himself  with 
the  station  independently  of  the  others;  a  clockwork  at  this 
common  point  drives  a  contact  drum,  connecting  each  sub- 
scriber in  turn  with  the  station,  say,  once  a  minute,  and 
notifying  the  subscriber  of  the  exact  time  of  connection  by 
a  sound  in  the  telephone;  at  the  moment  of  contact  the  sub- 
scriber can  stop  the  revolution  of  the  drum  and  be  in  com- 
^nunication  for  a  limited  time,  say,  about  five  minutes;  dur- 
"ng  this  conversation  it  is  not  possible  for  any  others  to  in- 
terrupt; a  signal  is  automatically  given  one-quarter  of  a  min- 


ute before  the  five  minutes  are  up;  it  is  stated  that  three 
wires  are  necessary  for  each  subscriber,  as  well  as  from  the 
common  point  to  the  station,  and  an  additional  wire  in  case 
earth  connection  is  not  used  (the  latter  feature  would  seem 
to  more  than  balance  the  advantages  gained;. 

Safely  Fuses  for  Telegraph  and  Telephone  Purposes. — 
in  the  ■'  Elek.  Zeit.,"  May  10,  Mr.  L'ppenbom  mentions  that 
he  has  made  experiments  with  fine  fuses  in  vacuum  tubes, 
the  idea  of  the  vacuum  being  to  prevent  the  loss  of  heat  and 
therefore  to  produce  fusion  with  less  current;  manganin  wire 
and  tinfoil  were  used;  in  vacuum  they  fused  at  between  0.17 
and  0.2  amperes,  while  without  a  vacuum  the  ranges  were 
from  0.19  to  0.23;  greater  constancy  could  be  obtained  by 
greater  care  in  their  manufacture.  In  the  discussion.  Dr. 
Strecker  states  that  the  Morse  apparatus  will  stand  at  most 
0.25  to  0.3  ampere  continuously  and  telephones  0.15  am- 
pere; he  gives  a  table  of  the  fusing  and  exploding  point  of 
wires  of  various  metals;  Mr.  Uppenborn  believes  that  these 
fuses  can  be  made  for  as  low  as  o.  10  to  0.13  ampere. 

Legal. — The  case  of  Muirhead  vs.  The  Commercial  Cable 
Co.  in  London,  regarding  the  "Duplex"  patent,  has  been  de- 
cided in  favor  of  Muirhead;  the  English  journals  of  May  4 
contain  the  reports  and  comments.  Some  of  the  points  in 
this  htigation  are  discussed  by  Mr.  Dvkes  in  the  Lond. 
"  Elec  Rev.,"  May  II. 

Telephone  Annunciator. — The  automatic  annunciator  used 
with  Paris  telephones,  as  also  those  of  Hall  and  Pickemell, 
are  illustrated  and  described  in  "  La  Lum.  Elec,"  May  5. 

Time  Distribution. — In  the  "Elek.  Zeit.,''  May  3,  Mr. 
Kohlfuerst  gives  a  well  illustrated  description  of  the  auto- 
matic time  distributing  clock  of  the  Government  railways  at 
Berlin. 

Water  Level  Indicator.  —  "La  Lum.  Elec,"  April  28,  ab- 
stracts from  ■'  Engineering,"  Feb.  2,  a  description  of  a  de- 
vice made  in  England. 

_  Telegraph  Pole. — A  new  device  for  that  part  of  the  pole 
which  is  in  the  earth  is  illustrated  in  "'  La  Lum.  Elec,"  April 
28. 

ELECTRO-CHEMISTRY. 
Electrolysis  0/  Fused  Salts. — In  a  paper  by  INIr.  Vautin, 
abstracted  in  the  Lond.  "  Elec,"  Alay  11,  he  describes  a  pro- 
cess in  which  the  cathode  is  made  of  some  heavy  metal,  such 
as  lead  for  the  electrolysis  of  sodium  chloride,  and  tin  for 
potassium  chloride;  the  metal  whose  chloride  is  electrolyzed 
appears  in  the  form  of  an  alloy  of  these  heayv'  metals;  this 
alloy  is  then  treated  with  water  or  steam  to  produce  caustic 
soda  or  potash.  Advantages  are  claimed  over  the  wet 
method,  such  as  avoiding  the  necessity  of  evaporation,  the 
absence  of  a  diaphragm  and  the  low  resistance  of  the  elec- 
trolyte; the  efficiency  claimed,  as  deduced  from  recent  experi- 
ments, is  given  as  80  per  cent,  but  no  estimate  of  the  manu- 
facturing cost  has  yet  been  given;  a  plant  is  soon  to  be 
started;  a  high  current  density,  up  to  several  hundred  am- 
peres per  square  foot,  can  be  adopted ;  the  minimum  voltage 
is  slightly  less  than  two  voItS.  In  a  discussion  the  advo- 
cates of  the  wet  process  claimed  an  efficiency  of  85  per  cent, 
and  stated  that  the  salt  would  cost  more  in  the  solid  form: 
doubt  was  expressed  as  to  the  perfect  freedom  of  the  caustic 
soda  from  lead.  Editorially,  attention  is  called  to  the  fact 
that  the  calculated  voltage  for  the  decomposition  of  solid 
sodium  chloride  is  a  little  over  fotrr  volts,  and  that  therefore 
the  heat  required  for  the  fusion  appears  to  supply  a  portion 
of  the  energ}'  absorbed  in  the  decomposition,  or  tnat  in  the 
fused  state  sodium  chloride  is  about  halfway  to  the  point  at 
which  it  would  be  dissociated:  the  eilficiency  of  85  per  cent, 
for  the  wet  process  is  questioned. 

Electrolysis  of  Alkaline  Salts. — The  Lond.  "Elec.  Rev.,'" 
May  II,  calls  attention  to  a  recent  paper  by  Mr.  Arrhenius 
in  the  "  Zeit.  Phys.  Chem.,"  volume  XL,  page  805. 

Electrolyzers.  —  "La  Lum.  Elec."  frequently  contains 
short  illustrated  descriptions  of  various  electrolyzers,  which 
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will  hereafter  not  be  noticed  in  these  columns,  as  they  ap- 
pear to  be  taken  from  patent  specincations  without  regard 
to  merit  or  practicabiht} . 

Eltclroiylic  Iron. — In  a  recent  paper  belore  the  Iron  and 
Steel  institute,  by  I'rot.  Arnold,  he  stated  that  traces  ot  car- 
bon and  sulpimr  appear  even  m  electrolytically  deposited 
iron. 

Iltrmile  Process, — According  to  "La  Lum.  Elec,"  .\pril 
28,  Air.  i^ndin  reports  to  the  municipality  oi  i'aris  tliat  tne 
process  appears  to  be  costly,  that  the  disinfecting  action  of 
the  liquid  is  not  demonstrated,  that  the  liquids  alter  treat- 
ment contain  more  bacteria  than  those  treated  with  the  city 
water,  that  the  sterilization  is  not  sulhciently  rapid,  and  that 
there  is  therefore  not  a  sufficient  guarantee. 

Chlunde  Accumulator.  —  In  an  article  by  Mr.  Andreoli, 
begun  in  the  Loud.  ■  iilec.  Ivev.,"  May  4,  he  criticises  very 
severely  the  recent  statements  made  by  Mr.  Gibbs  in  the 
American   papers;   he  gives  great   credit  to   the   E.   i-*.   S. 


which  will  float  on  the  liquid,  especially  if  oil,  such  as  turpen- 
tine oil,  is  poured  over  the  top,  in  which  case  it  will  tonn 
between  the  two  liquids;  the  experiment  may  be  made  with 
silver.  Cupper  and  other  easily  oxidized  metals,  but  not  witli 
d.fticultly  oxidized  metais,  such  as  nickel,  gold  and  platinum. 

Chemical  Industry. — An  article  by  Mr.  Kigaut  m  --La 
Lum.  Llec, '  May  5,  discusses  briefly  several  processes  and 
gives  an  index  to  all  the  papers  on  eiectro-chemical  subjects 
in  that  journal  for  a  number  of  years  past. 

EUctrical  Production  0/  Chemicals.  —  "La  Lum.  Llec.,"' 
May  5,  describes  briefly  the  production  of  chloral,  chloro- 
form and  other  chemicals  by  means  of  electricity. 

Capacities  0/  Polarization. — \  paper  by  Mr.  iiouty  is  ab- 
stracted in  "  La  Lum.  Elec,"  Aiay  5. 

MISCELLANEOUS. 

Compass  Jor  Automatic  Steering. — .\n  interesting  device 
by  Mr.  liersier  is  described  and  illustrated  in  "  L  ind.  Elec.,' 
April  25;  the  object  is  to  operate  the  rudder  of  large  vessels 


Company  in  developing  the  present  accumulator  in  England;  automatically  by  the  compass  directly  without  the  use  oi  tlie 

he  asks  what  the  "■  new  principle  "  is,  stating  that  it  cannot  usual  seaman.     Attention  is  called  to  the  fact  that  the  errors 

be  the  casting  of  chloride  of  lead,  as  this  was  known  for  in  the  ordinary  method  are  scarcely  less  than  from  1  to  2 

years;  he  claims  that  he  is  in  a  better  position  than  any  one  degrees,  corresponding  to  a  lateral  error  of  about  12  miles 

else  to  say  who  discovered  this  principle;  he  believes  no  per  day;  with  the  present  method  greater  accuracy  is  said  to 

judge  in  England  or  America  can  be  found  who  will  agree  be  possible;  the  standard  compass  is  used  and  a  current  from 

vsitli  the   i-rench  judges  in   declaring  that  fused  and  cast  a  Kuhmkorflf  coil  is  passed  from  the  pivot  of  the  needle  to 

chloride  of  lead  constitutes  an  infringement  of  the   i-'aure  the  north  pole  extremity,  whence  sparks  of  3  milhmetres" 

battery;   he   denies   the   statement   of   Air.    Gibbs  that   the  length     pass    to     one     of     two     semi-circular    pieces    ot 

I'Vench  company  did  not  pay  the  Eaure  company,  and  states  aluminium  insulated  from  each  other,  tlie  gap  between  tlieni 

that  they  did  pay  about  $270,cxx).  being  set  to  the  desired  sailing  direction;  when  the  spark 

Peyrusson    Accumulator. — An    illustrated    description    of  passes  to  one  of  these,  the  current,  by  means  of  a  relay,  start* 


this  accumulator,  which  has  already  been  described,  is  given 
in  ■■  i-a  Lum.  Elec,"  May  5;  it  is  of  the  i^lante  type  and  con- 
sists of  two  cylinders  made  of  laminated  lead  foil;  a  capacity 
of  12  to  15  ampere  hours  per  kilogram  of  plates  is  claimed, 
as  also  a  permissible  discharge  current  of  5  to  10  amperes 
per  kilogram. 

Porous  Peroxide  0/  Lead  /or  Accumulators. — Mr.  Fitz- 
CJerald,  in  the  Lond.  "Elec  Kev.,"  Alay  11,  states  that  the 
deca-hydrated  sulphate  of  soda  in  very  line  crystals  is  much 
more  suitable  than  sulphate  of  magnesia,  but  that  there  are 
some  inconvenience  and  uncertainty  in  using  it,  and  that 
anhydrous  sulphate  of  potash  is  preferable;  he  claims  that  it 
is  better  to  make  only  the  surface  of  the  plates  porous  so  as 
not  to  sacrifice  mechanical  strength. 

Concentration  0/  Sulphuric  Aciit. — ^Thc  Lond.  "Elec. 
Kev.,"  Alay  11,  states  that  according  to  the  "  Chemiker 
Zeitung  "  electrical  heat  has  been  adopted  for  the  concentra- 
tion of  sulphuric  acid;  in  order  to  produce  100  kilograms 
at  66  degrees,  it  is  necessary  to  concentrate  117  kilograms 
at  60  degrees  of  the  acid,  which  is  the  strength  at  which  it 
is  usually  produced;  a  calculation  of  the  calories  required,  in- 
cluding all  the  losses,  is  gjiven,  and  is  32,679  calories,  from 
which  it  is  calculated  that  it  is  equivalent  to  44.2  h.  p.  per  (!) 
liour,  or  allowing  for  radiation  losses,  about  5c  h.  p.  per  (!) 
hour  (by  which  is  meant  that  iz,U7<)  kilogram  centigrade 
calories  per  hour  are  ecphvaknl  to  that  power,  and  not  that 
thra  power  per  hour  is  equivalent  to  that  much  heat);  to  ac- 
complish this  by  electricity  will  cost  about  $5  per  ton  at  one 
cent  per  hour  horse  power,  which  is  said  to  rcj)rcsent  a 
great  saving  over  the  usual  methoils;  platinum  wire  is  used 
and  is  raised  to  480  degrees  C.  by  365  amperes  at  5  volts, 
the  wire  being  0.5  centimetre  in  diameter  and  jy  centimetres 
long;  in  five  hours  24  kilograms  are  concentrated. 

Formation  of  Flnalini:  .^frf.^llir  /.raves.— A  paper  by  Messrs. 
Mylius  and  Frotnm  from  "  Wied.  Ann./'  volume  LL.  page 
5^3,  is  abstracted  in  the  "  Kick.  Zcit.."  April  26.  .\  zinc  disc 
5  square  centimetres  is  made  the  anode  in  the  Iwttom  of  a 
.shallow  vcs.sel  containing  a  50  per  cent,  zinc  solution  2 
centimetres  deep;  if  a  fine  wire  is  barely  dipped  in  the  solu- 
tit)n  over  it  and  made  the  cathode  and  a  current  of  three 
volts  is  passed  through  it,  an  arborescence  will  be  formed 


a  motor  in  one  direction,  which  in  turn  operates  the  rudder, 
while  if  the  spark  passes  to  the  other  piece,  it  moves  Uie 
rudder  in  the  other  direction;  the  apparatus  has  been  in  use 
for  two  months  on  the  steamer  Neptune,  and  it  operated 
very  successfully;  an  additional  device  is  mentioned,  in 
which  these  sparks  pass  through  a  strip  of  paper,  by  means 
of  which  the  record  is  automatically  kept. 

Electrical  Engineering. — Prof.  Kennedys  address,  the  first 
part  of  which  was  noticed  in  the  JJigest  Alay  19,  is  con- 
cluded in  the  Lond.  "  Elec.  Eng."  and  continued  in  the  Lond. 
"Elec,"  Alay  4;  it  is  devoted  almost  entirely  to  the  me- 
chanical engineering  features  of  lighting  stations  and  in- 
cludes a  number  of  diagrams  of  loads  of  tlilTerent  stations 
and  for  different  periods;  among  other  things  he  states  that 
in  an  electric  lighting  station  the  cost  of  coal  averages  not 
far  from  four-tenths  of  the  total  working  expenses;  regard- 
ing the  losses  in  the  electric  transmission,  he  mentions  that 
in  a  certain  low  tension  system  calculated  for  a  maximum  loss 
o\  20  per  cent,  in  the  feeders,  the  actual  average  loss 
throughout  a  whole  year  amounted  to  10  per  cent.,  while  in 
the  mains  and  transformers  of  a  high  tension  alternating 
s\  stem  they  are  not  less  than  25  i)er  cent.  o\  the  energy  gen- 
erated, which  he  thinks  will  be  considerably  reduced  if 
banked  transformers  are  employed,  but  he  believes  that  the 
1<  'sscs  will  never  be  as  low  as  with  a  low  tension  system. 

Relation  0/  .^fathematics  to  Engineering. —  The  Lond. 
"  Elec.  Eng.,"  Alay  4,  reprints  a  lecture  by  Mr.  John  Hopkin- 
son  on  this  subject;  it  is  discussed  etlitorially  in  the  Lond. 
"  Elcn:. '  and  "  Elec.  Rev.,"  Alay  11. 

Artificial  Rubber. — In  an  article  in  "  Revue  I'niverselle,  " 
mentioned  in  '  La  Lum.  Elec."  .May  5.  it  is  stated  that  a 
material  ser\ing  all  the  purposes  of  natural  rubber  may  be 
made  by  passing  the  vapors  of  the  essence  of  turpentine  from 
below  up,  through  a  heated  tube  of  2  to  3  millimetres  in 
diameter  and  by  passing  a  jet  of  atomized  hydrochloric  acid 
over  the  mouth  of  this  tube;  the  acid  with  these  vapors  is 
said  to  form  small  particles  of  solid  rubl>er. 

Electric  Smelting.— In  a  brief  article  in  the  Lond.  "Elec. 
Rev.."  May  11.  some  recent  improvements  are  mentioned, 
aTn.ing  which  are  that  of  Air.  Wilson,  in  which  he  mixes 
with  the  metallic  ore  finely  divided  or  pulverized  carbon,  in 
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order  to  avoid  the  intermittent  sputtering,  foaming  and  boil- 
ing up  of  the  mass  which  short  circuits  the  arc  and  produces 
irregular  action;  the  improvement  of  Mr.  Niewerth  is  to 
use  an  airtight  furnace  to  avoid  the  contact  of  air  with  the 
heated  mass,  the  atmosphere  in  the  furnace  being  then  com- 
posed of  carbon  monoxide,  which  absolutely  prevents  oxida- 
tion; favorable  mention  is  made  of  a  review  of  the  recent 
progress  in  the  electro-metallurgy  of  aluminium  in  "  Ding- 
ler's  Journal,"  volume  CCLXXXIX.,  page  129,  and  another 
in  the  "  Zeit.  fuer  Ang.  Chemie,"  volume  XVII.,  page  515. 

Ancient  Lightiiing  Rods. — The  "  Elek.  Zeit.,"  May  10, 
calls  attention  to  the  fact  that  several  of  the  Egyptian  tem- 
ples were  provided  with  true  lightning  rods,  mentioning  the 
one  at  Dendrah,  which  is  provided  with  several  pointed 
wooden  poles  covered  with  copper,  the  purposes  of  which 
were  found  recorded  in  inscriptions  on  stone;  another,  at 
Medinet  Abu,  built  by  Rameses  III.,  about  1300  B.  C,  in 
which  the  points  of  the  rods  were  gilded. 

Height  0/  the  Aurora  Borealis.  —  "Cosmos,"  April  25, 
(juotes  from  the  Transactions  of  the  University  of  Toronto 
of  1893,  stating  that  from  two  observations  made  of  the 
aurora  borealis  July  15,  1893,  it  was  found  that  its  height 
al)ove  the  earth  was  about  160  miles. 

Gangrene. — According  to  "  L'Elec,"  April  28,  a  Russian 
chemist,  Prof.  Allorosoff,  has  found  a  simple  means  to  check 
the  progress  of  gangrene  without  resorting  to  amputation, 
consisting  in  a  simple  application  of  an  electric  current. 

Anliverp  Exhibition. — A  brief  article  of  a  general  charac- 
ter by  Mr.  Bathurst  is  given  in  the  Lond.  "  Elec.  Rev.,"  May 
II,  from  which  it  appears  that  it  is  yet  far  from  being  com- 
pleted. 

Capstan. — The  "Elek.  Zeit.,"  May  10,  abstracts  from 
"  Engineering."  an  illustrated  description  of  a  form  used  in 
England. 

Phonograph. — The  "Elek.  Zeit.,"  May  10,  publishes  an 
illustrated  description  of  the  phonograph  of  Mr.  Koeltzow, 
of  Berlin,  which  is  said  to  be  very  much  simpler  than  the 
Edison  phonograph  and  quite  as  good. 


The  Postal    Telegraph=Cable    Company's  Celebration. 


The  jubilee  of  the  telegraph  was  appropriately  celebrated 
by  the  Postal  Telegraph-Cable  Company  by  the  formal  open- 
ing of  its  magnificent  new  building  on  the  corner  of  Broad- 
way and  Murray  street.  New  York  City.  The  Postal  Tele- 
graph-Cable and  Commercial  Cable  companies  called  to- 
gether as  many  of  the  superintendents,  managers  and  heads 
of  departments  from  all  of  their  more  important  stations  as 
could  be  spared  from  their  posts,  and  after  giving  them  an 
opportunity  for  a  thorough  inspection  of  the  most  important 
office  of  the  combined  systems,  entertained  them  at  a  ban- 
quet on  the  evening  of  May  24  in  the  new  building.  The 
dinner  was  prepared  in  the  kitchen  of  the  Hardware  Club,  at 
the  top  of  the  Postal  Building,  and  served  in  the  large  room 
on  the  second  floor  overlooking  City  Hall  Park  and  Murray 
street. 

Nearly  150  of  the  officers  and  employes  of  the  two  com- 
panies and  their  allied  companies  were  present.  Mr.  John 
W.  Mackay  presided  and  Mr.  A.  B.  Chandler,  president  and 
general  manager  of  the  Postal  company,  and  Mr.  George  G. 
Ward,  vice  president  and  general  manager  of  the  Commer- 
cial Cable  Company,  from  their  places  on  Mr.  Mackay"s 
right  and  left,  assisted  him  by  acting  as  toastmasters.  The 
dinner  was  a  most  excellent  one  and  thoroughly  enjoyed  by 
every  one  present. 

When  Mr.  Mackay  arose  to  speak,  he  was  greeted  with  a 
most  flattering  ovation,  which  evidenced  his  great  personal 
popularity.  He  introduced  Mr.  Chandler,  who  made  a  most 
graceful  and  pleasing  address.  He  briefly  traced  the  history 
of  the   telegraph,   ascribing  to    Prof.   Morse   the   title    o( 


■'  Father  of  the  Telegraph,"  while  recognizing  the  work  of 
Henry,  Vail  and  others.  He  paid  a  handsome  tribute  to  the 
part  Mr.  Mackay  had  played  in  the  development  of  the  tele- 
graph, and  said  a  few  words  about  the  splendid  new  home 
of  the  company, 

Mr.  Ward  followed  with  a  happy  speech.  He  stated  that 
he  hafl  disclaimed  any  connection  between  the  Commercial 
Cable  Company  and  the  Postal  company  until  Mr.  Chandler 
assumed  charge  of  the  latter.  Since  then  he  had  been  proud 
'o  claim  relationship.  He  called  attention  to  some  of  the 
difficulties  that  the  Cable  company  had  to  contend  with  and 
made  recognition  of  the  immense  benefit  the  Postal  com- 
pany had  proved  to  them.  In  closing  he  proposed  the  health 
of  Mr.  Mackay,  which  was  most  heartily  responded  to.  Mr. 
Mackay  spoke  briefly,  as  is  his  wont,  expressing  his  pleasure 
in  welcoming  the  visitors  and  his  appreciation  of  the  devo- 
tion of  all  the  employes  to  the  interests  of  the  companies. 
Speeches  were  also  made  by  Mr.  John  W.  Mackay,  Jr.; 
General  E.  B.  Fowler,  Messrs.  Phillips,  of  London;  W.  H. 
Baker,  of  New  York;  J.  Furze,  of  Liverpool:  L.  D.  Parker, 
of  Chicago;  C.  R.  Hosmer,  of  Montreal;  L.  W.  Storror,  of 
San  Francisco;  T.  J.  Wilmot,  of  Water\'ille;  Tuttle,  of 
Minneapolis;  J.  G.  Ogden,  of  Montreal;  R.  S.  Gough,  of 
Chicago;  S.  S.  Dickinson,  of  Canso;  L.  Lemon,  of  Balti- 
more; H.  J.  Kinnucan,  of  Detroit;  E.  J.  Nally,  of  Chicago: 
F.  W.  Jones,  George  Clapperton,  G.  H.  Usher,  E.  C.  Piatt 
and  Charles  Cuttriss,  of  New  York. 


The  American  Street   Railway   Association. 


The  Executive  Committee  of  the  American  Street  Rail- 
way Association  announces  that  Machinen.-  Hall,  of  the 
Piedmont  Exposition  Company,  of  Atlanta,  Ga.,  has  been 
secured  for  the  exhibition  of  street  railway  supplies  and 
manufactures,  in  connection  with  the  thirteenth  annual  meet- 
ing of  the  association,  to  be  held  in  the  city  of  Atlanta,  com- 
mencing the  third  Wednesday  in  October  (the  17th),  1894, 
and  lasting  three  days.  The  building  has  been  engaged  for 
two  full  weeks,  beginning  Oct.  10  and  ending  Oct.  24, 
thereby  giving  ample  time  for  the  removal  of  the  largest 
exhibits.  Several  intending  exhibitors  at  Milwaukee  were 
sadly  disappointed  by  the  non-arrival  of  their  goods  until 
after  the  meeting  was  over.  This  was  in  large  part  due  to 
the  congested  condition  of  freight  traffic  on  trunk  lines, 
owing  to  the  World's  Fair  and  the  nearness  of  Milwaukee  to 
Chicago.  It  is  advisable  to  secure  a  time  limit  deliver}-; 
better  still,  to  ship  in  plenty  of  time.  The  convention  hall 
is  in  the  same  building  on  the  ground  floor,  and  the  railroad 
facilities  for  freight  purposes  cannot  be  surpassed,  inasmuch 
as  the  tracks  on  one  side  run  the  entire  length  of  the  build- 
ing. It  may  be  mentioned  that  some  of  those  who  exhibited 
at  Milwaukee  have  already  applied  for  space  at  Atlanta. 
This  is,  perhaps,  the  best  evidence  of  the  value  of  making 
exhibits  at  these  annual  meetings,  where  street  railway  men 
gather  in  large  numbers  from  all  over  the  United  States  and 
Canada. 

Those  desiring  to  secure  space  should  apply  as  soon  as 
possible  to  Mr.  N.  W.  L.  Brown,  chairman  of  exhibits, 
Equitable  Building.  Atlanta.  Ga..  or  to  William  J.  Richard- 
son, secretarv.  166  Montague  street,  Brooklyn   N.  Y. 


Elecric  Motors  vs.    Steam   Engines. 


According  to  a  writer  m  the  London  "Electrical  Engi- 
neer," 30  tons  of  coal  were  saved  per  week  in  the  iron  works 
of  Messrs.  Dornian.  Long  &  Co..  Middlesbrough,-  by  replac- 
ing the  individual  steam  engines  by  electric  motors. 


Ethereal   Draughts. 


"  The  ether  blows  through  the  solid  mass  of  the  earth  like 
the  wind  through  the  trees/' — Tyndall. 
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Variable  Speed  flotors. 


To  the  Editor  of  The  Electrical  World  . 

In  your  Digest  for  May  19,  under  the  title  "  Variable 
Speed  Motor,"  you  note  that  "  L'Elec."  for  March  31  de- 
scribes and  illustrates  an  installation  in  a  French  factory,  in 
which  both  the  generator  and  motor  fields  are  separately  ex- 
cited, and  the  motor  field  is  kept  constant,  and  the  speed  of 
the  motor  varied  by  varying  the  strength  of  the  generator 
field. 

This  is  one  modification  of  my  method  of  control,  and  is 
fully  patented  in  France  as  well  as  in  the  United  States. 
The  United  States  patent  is  No.  463,802,  of  Nov.  24, 1 891.  I 
call  attention  to  this,  as  it  is  apparently  described  in  "*  L'Elec." 
as  something  new. 

In  your  Digest  for  May  26,  under  the  title  "  Variable 
Speed  Motors,"  you  note  that  in  the  "  Elek.  Zeit."  of  April  19, 
.Mr.  Baumgardt  describes  a  system  of  distributi(jn  for  fac- 
tories in  which  two  generators  of  different  voltages,  say,  50 
and  100  volts,  are  connected  in  series,  making  a  three-wire 
.system,  and  motors  connected  across  the  three  voltages,  50, 
100  and  150,  in  order  to  secure  variations  in  speed.  This 
system  is  another  modification  of  my  method  of  control, 
and  is  fully  covered  by  my  United  States  patent,  Xo.  478,344, 
r)f  July  5,  1892.  Since  the  matter  is  spoken  of  as  though 
.\lr.  liaumgardt  were  the  original  inventor,  I  call  your  at- 
tention to  my  patent. 

New  York  City.  H.  WARD  LEONARD. 


machine  by  an  ampere  meter,  then  ver>'  slowly  weaken  half 
the  fields  until  full  load  current  flows  in  the  armature.  So 
we  have  full  load  currents  in  the  armature  and  fields,  tlie 
amount  of  weakening  being  negligible,  nearly  tlie  same  iron 
losses,  and  only  have  to  supply  energy  for  hysteresis  and  re- 
sistance losses. 

With  alternators,  the  weakening  of  the  fields  is  somewhat 
more,  as  we  have  to  supply  the  self-induction  voltage  of 
usually  800  volts,  still  the  results  obtained  are  accurate  for 
most  commercial  purposes. 


A    Large  Southern   Water   Power. 


Simple    Method  of    Testing  Large    Dynamos. 


HV    (;.     M.    WARNKk. 

A  scheme  I  have  often  used  for  testing  large  dynamos 
but  have  never  seen  in  print  may  be  of  interest.  The  name 
of  the  originator  of  the  method  has  slipped  my  memory. 

We  often  wish  to  know  the  effect  of  a  run  at  full  load  on 
the  temperature  of  a  <iynamo,  and  in  the  case  of  very  large 
tnacliines  a  long  run  is  very  expensive.  By  this  method,  any 
multipolar  machine  with  series  wound  armature  can  be  so 
tested,  using  only  about  3  per  cent,  of  its  rated  horse  power. 

The  accompanying  illustration  gives  the  connections,  the 
fields  being  sq)aratcly  excited  and  so  connected  that  half  of 
the  poles  are  reversed  from  their  normal  polarity.  With  the 
machine  at  full  load  and  normal  current  in  the  fields,  we  get 


Fitid  Currant 
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I',V    U.    C.    -NUUDLl-TON. 

Augusta,  Ga.,  has  the  largest  water  pow-er  of  any  Southern 
city,  having  available  for  manufacturing  purposes  the  entire 
Savannah  River,  the  eighth  river  in  size  in  the  Union,  being 
next  larger  than  the  Hudson.  In  1872  the  .-\ugusta  Canal 
and  Water  Power  Works  were  completed  at  a  cost  of  nearly 
$2,000,000,  consisting  of  a  massive  stone  dam,  thrown  en- 
tirely across  the  river  seven  miles  above  the  city,  and  a  canal 
seven  miles  long  to  the  city  w^ith  two  miles  of  levels  w^ithin 
the  city.  From  this  construction  14,000  h.  p.  were  made 
available  in  the  city  for  manufacturing  purposes,  which  fact 
has  made  Augusta  the  first  manufacturing  city  in  the  South. 
She  is  the  largest  cotton  and  the  largest  lumber  manufactur- 
ing city  of  the  South,  besides  manufacturing  heavily  in 
numerous  other  lines,  beer,  fertilizers,  flour,  machiner>',  glass, 
clothing,  liquor,  tobacco,  etc.  Only  10.000  of  the  horse 
power  made  available  is  yet  taken,  though  the  remainder 
will  doubtless  soon  be  absorbed.  When  that  is  done,  the 
raising  of  the  dam  will  throw  perhaps  15,000  h.  p.  more  into 
the  city,  and  this  will  be  taken  by  new  manufacturing  estab- 
li.shmcnts,  which  are  constantly  coming  to  the  South  to 
manufacture  for  this  market. 

The  point  in  this  development  that  is  of  especial  interest 
to  the  readers  of  The  Electrical  World  is  this:  here  is  a  great 
manufacturing  cit>',  with  a  still  greater  future,  with  a  vast 
water  power,  owned  by  the  city  and  leased  out  indefinitely  at 
the  remarkably  low  rate  of  $5.50  per  horse  power  per  year.  The 
canal  and  water  power  have,  however,  up  to  this  time  con- 
duced only  to  the  building  up  of  large  manufacturing  plants. 
the  power,  on  account  of  the  cost  of  tapping  the  canal,  con- 
structing wheel  pits.  etc..  not  being  available  for  small  indus- 
tries. By  the  construction  of  an  electrical  plant  these  in- 
fhistries  would  teem  throughout  the  cit>'.  Factories  would 
also  he  enabled  to  start  up  and  be  built  in  suburban  spots 
and  at  points  without  the  city  that  cannot  do  so  on  ac- 
count of  the  unavailability  of  power. 


An  Electric   Elevated   Railroad 


Amp«r«  M«Ur 
SIMPLE   METHOD  OF  TESTING  LAROE  DYNAMOS. 

no  potential  at  the  brushes,  for  the  voltage  generated  in  one- 
half  of  the  armature  is  equal  and  opposite  to  that  generated 
in  the  other  half.  If  we  weaken  the  current  in  one-half  of 
the  poles  by  a  ver>-  little,  the  opposed  E.  M.  Fs.  are  no  longer 
equal  and  we  get  a  pcMcntial  difTcrenc^  of  a  few  volts. 

Hence,  driving  our  machine  at  full  speed  and  exciting  the 
fields  with  their  normal  current,  being  careful  that  the  ad- 
justments are  right  to  give  zero  potential,  we  short  circuit  the 


The  officers  of  the  Baltimore  and  Randellstown  "Railroad 
nmipany.  of  Baltimore,  Md..  after  a  thorough  examination 
int'i  the  Barrows  elevated  railway  system,  the  invention  of 
^T^.  C.  D.  Barrows,  of  Wtllimantic.  Conn.,  have  decided  to 
give  the  sy<;tcm  a  trial  on  a  4  t-2  miles  road  that  wnll  he  biiilt 
imder  their  charter,  from  T\nndcllstown  to  PikcsWlle.  Balti- 
more. Md  Mr.  E.  K.  Walking,  of  Baltimore,  states  that 
the  rolling  stock  of  this  system  is  much  lighter  than  other 
storage  batter>'  systems,  the  driving  mechanism  being  50 
per  cent,  less  in  weight.  He  professes  great  confidence  in 
the  Barrows  svstem.  and  states  that  the  line  will  be  built  at 
once,  the  monev  having  been  rai<;ed. 


An  nicctric  Carriajre. 
Tn  the  description  of  the  Cummings  electric  carriage  in 
'-»ur  columns  last  week  we  omitted  to  state  that  the  batteries 
':<:rd  for  the  propulsion  of  this  vehicle  were  the  cells  of  the 
'\  cll-known  chloride  accumulator  t>'pe  made  by  the  Electric 
Storage  BattePk'  Company,  of  Philadelphia. 


June  2,  1894. 
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Power  Brakes  for  Electric   Jlotor  Cars. 


BY  EDWARD  C.   BOYNTON. 

A  system  of  power  brakes  for  electric  cars  entirely  under 
the  control  of  the  operator  is  not  a  difficult  thing  to  devise, 
provided  the  same  general  plan  adopted  in  steam  roads  and 
some  cable  roads  be  followed.  But  the  conditions  entering 
into  the  problem,  as  applied  to  electric  cars,  are  widely  differ- 
ent. 

Perhaps  the  principal  difference  is  the  question  of 
economy.  In  most  places  where  power  brakes  are  used,  no 
notice  is  taken  of  the  cost  of  generating  the  brake  power, 
and  yet  in  most  brake  systems  this  povv^er  is  to  a  greater  or 
less  extent  being  constantly  generated  and  wasted  when  the 
brakes  are  not  in  use.  It  is  not  likely  that  this  condition 
of  things  would  suit  the  manager  of  a  power  station  operat- 
ing a  large  number  of  cars  when  he  saw  its  efifect  on  the  load 
diagram  of  the  station. 

In  short  the  conditions  under  which  a  power  brake  system 
may  be  applied  to  electric  cars  are  these:  (i.)  It  must  be 
under  perfect  control  of  the  operator,  so  that  he  may  vary 
the  brake  pressure  by  degrees  throughout  its  whole  range. 
(2.)  It  must  not  consume  any  electric  power  (if  such  power 
is  used  at  all),  except  when  the  brakes  are  in  use.  These 
two  conditions  seem  to  point  immediately  to  an  electric 
brake  controlled  by  a  switch  and  rheostat,  but  there  are 
other  methods  which  also  fulfill  the  conditions. 

The  two  best  known  brake  systems  are  worked  im- 
mediately by  compressed  air  or  vacuum.  The  former  is  ob- 
tained either  by  the  well-known  steam  actuated  air  pump,  or 
by  a  simple  air  pump  connected  by  an  eccentric  to  the  axle 
of  the  car.  The  latter  is  commonly  obtained  by  a  steam 
ejector,  the  exhaust  from  which  is  familiar  to  those  who 
have  seen  the  cloud  of  steam  rise  from  the  tin-can-like  ob- 
ject on  top  of  the  cab  of  an  elevated  railroad  locomotive 
when  entering  a  station.  This  latter  system,  which  is  not 
automatic  (that  is,  it  will  not  set  itself  if  the  train  parts),  is 
an  example  of  a  brake  that  only  uses  power  when  it  is  in 
use,  and  requires  no  cumbersome  reservoirs  under  the  cars. 
The  same  system  could  be  applied  to  an  electric  car  with  no 
change  except  that  a  small  electric  motor  direct  connected 
to  an  air  pump,  possibly  a  centrifugal  pump,  be  used  to  take 
the  place  of  the  steam  ejector  and  exhaust  the  air  from  the 
brake  diaphragms.  The  whole  apparatus  could  be  placed 
under  the  car  and  enclosed  to  keep  out  dust  and  dirt.  This 
small  motor,  probably  of  2  or  3  h.  p.,  could  be  series  wound, 
and  with  a  very  small  rheostat  and  a  release  valve,  the  brake 
would  be  under  perfect  control. 

Such  a  system  of  vacuum  brakes  as  is  in  use  on  the 
Brooklyn  Bridge  cars  would  not  be  economical,  as  it  con- 
sists of  a  reciprocating  pump  worked  by  an  eccentric  on  the 
axle.  This  pump  exhausts  the  air  from  a  large  reservoir 
under  the  car,  and  is  always  at  work  when  the  car  is  in 
motion. 

The  same  objection  applies  to  a  compressed  air  system 
worked  the  same  v.'ay,  except  that  the  pump  compresses  air 
in  a  somewhat  smaller  resei'vtjir. 

Steam  railroad  men  have  had  a  wide  experience  with  vari- 
ous brake  systems  at  the  annual  brake  tests  on  the  C,  B  and 
O.  R.  R.,  at  Burlington,  Iowa.  Among  those  tested  in  past 
years  have  been  several  so-called  electric  brakes,  consisting 
of  what  is  really  a  momentum  brake  applied  and  released  by 
an  electric  current  furnished  by  a  few  cells  of  battery  on  the 
locomotive.  Upon  the  axle  of  the  car  is  mounted  a  drum, 
to  which  is  attached  a  sort  of  a  clutch,  which,  when  a  small 
electromagnet  releases  a  catch,  engages  the  drum  and  starts 
to  wind  up  a  chain,  which  in  turn  pulls  on  the  brake  levers. 
A  powerful  spring,  which  can  be  adjusted  along  a  central 
rod,  is  arranged  to  pull  against  the  drum,  so  that  the  ap- 
paratus can  be  adjusted  to  give  any  predetermined  pressure 
at  thfe  b'rake  sho'es,  tliie  clutch  slipping  when  the  pressure 


is  reached  and  is  thrown  out  of  gear  and  the  brake  released 
by  the  electromagnet. 

This  works  very  well  with  one  exception;  it  is  not  under 
complete  control,  and  there  is  no  means  of  graduating  the 
pressure.  If  the  car  or  cars  are  light,  the  pressure  for  which 
the  brake  is  set  may  be  meant  for  a  loaded  car,  consequendy 
the  wheels  skid,  producing  the  railroad  man's  bugbear,  "  fiat 
spots  "  on  the  wheels. 

The  principal  objection  to  this  brake  was  its  liability  to  get 
out  of  order,  and  that  the  "engineers  were  not  electricians," 
and  so  could  not  keep  it  in  working  order.  Neither  did 
they  understand  the  wonderful  airbrake  now  in  common 
use  until  they  had  been  trained  in  its  operation  and  repair. 
However,  this  objection  hardly  applies  to  an  electric  car,  for 
there  are  always  a  number  of  men  connected  with  the  road 
who  could  readily  understand  such  an  appliance. 

But  there  is  no  doubt  that  the  utilization  of  the  momentum 
of  an  electric  car  to  apply  the  brakes  would  be  the  most 
economical  and  the  best  method  if  it  could  be  properly  con- 
trolled, and  it  is  certainly  possible  to  do  it  on  one  car. 

Whatever  the  system  of  power,  an  electric  car  should  have 
a  brake  shoe  upon  each  wheel  with  the  leverage  so  propor- 
tioned as  to  give  an  equal  pressure  on  every  shoe.  The 
writer  recalls  a  locomotive  tender  brake  worked  by  air 
which  always  wore  out  two  pairs  of  rear  wheel  shoes  to  one 
pair  in  front.  Such  things  used  to  be  quite  a  puzzle  to  the 
round  house  foreman. 

In  locomotive  driver  brakes,  it  is  the  common  practice  to 
make  the  brake  pressure  attainable  equal  to  from  60  to  70 
per  cent,  of  the  weight  on  the  wheel.     This  is  usually  suffi- 


ELECTRIC   BRAKE. 

cient  to  lock  the  wh<  els  on  a  dry  rail,  so  that  the  brake  has 
some  surplus  power.  It  is  well  known  that  a  car  with  locked 
wheels  will  slide  considerably  further  than  one  will  run  with 
its  wheels  turning  and  the  brake  on  as  hard  as  possible.  In 
order  to  stop  in  the  shortest  distance,  the  brake  must  be  ap- 
plied as  strongly  as  possible  at  first  and  the  pressure  gradu- 
ally reduced  as  the  speed  lessens  to  prevent  locking  the 
wheels.  We  see  this  done,  or  lather  feel  it,  on  every  steam 
railroad  we  travel  on. 

The  best  stop  and  the  one  that  motormen  should  prac- 
tice when  power  brakes  come  into  use,  is  called  a  "uni- 
formly accelerated  stop."  The  name  defines  it,  but  perhaps 
the  following  expresses  it:  It  is  a  stop  which,  after  the 
first  application  of  the  brake,  will  not  disturb  the  equili- 
briuni  of  a  person  standing  in  the  car.  It  is  evident  that 
the  txiost  delicate  control  of  the  brake  power  is  necessary  to 
do  this,  and  on  steam  roads  it  is  rarely  done. 

An  electric  brake,  pure  and  simple,  is  perfectly  practicable 
in  the  writer's  opinion,  and  would  probably  consist  of  power- 
ful electromagnets  rubbing  on  a  revolving  keeper. 

If  these  can  be  made  powerful  enough  they  would  un- 
doubtedly work  well.  The  first  form  that  naturally  sug- 
gests itself  Is  shown  in  the  sketch. 

This,  if  the  uTiter  is  not  mistaken,  appeared  in  one  of  the 
late  Mr.  "Van  Depbele's  early  pafent  spe'cifications. 
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The  theory  of  the  brake  and  of  rolHng  friction,  as  laid 
down  in  many  text  books  on  mechanics,  rarely  agrees  with 
results  obtained  from  actual  experiments  with  a  train,  for 
the  reason  that  the  humidity  of  the  atmosphere  and  even  the 
height  of  the  barometer,  greatly  affect  the  results  obtained. 


Hrankfort      Ky.)     Electric   Railway. 


In  the  great  distillery  district  of  Kentucky,  or  "  Blue 
Grass  "  region,  as  tliiy  call  it,  little  or  no  attention  has  been 
given  to  tin-  mnttc-r  of  trrMi-^porting  the  ()Ut])ut  or  supplies  of 


capacity  boiler  plant,  with  heater,  boiler  feed  pumps,  etc. 
Fig.  2  illustrates  the  engine  and  dynamo  room,  in  which 
two  IOC  h.  p.  Jenney  dynamos  are  driven  by  one  of  the 
latest  type  of  Dick  &  Church  tandem  compound  engines 
uf  200-I1.  p.  capacity. 

The  switchboard  is  of  the  improved  Jenney  type,  with 
marble  panels,  and  all  connections  are  made  from  rear  of 
board.  The  instruments  used  are  of  the  Weston  make.  The 
electrical  station  equipment  was  furnished  and  installed  by 
the  Jenney  Electric  Motor  Company,  of  Indianapolis. 

Tests  of  the  generating  ])lain  have  been  made  ^^ 'tli  ver\ 


ENUINE     AND     DYNAMO     ROOM. 


the  distilleries,  their  whole  idea  in  the  location  of  these 
plants  being  given  to  a  pure  and  sufficient  supply  of  lime- 
stone spring  water,  this  being  one  of  the  prime  causes  that 
has  made  this  section  so  famous  for  its  output  of  superior 
whiskeys,  and  the  Capital  Railway,  of  Frankfort,  is  to  be 
ongratulated  on  being  the  initial  enterprise  in  Kentucky  to 
give  these  distilleries  cheap  transportation  for  their  grain, 
••oal  .'iikI  \\o()<\  to  their  i)lants  and  their  outjjut  of  whiskeys 
to  the  steam  railway  connection.  In  the  city  of  Frankfort, 
daily,  long  lines  of  heavy  wagons  could  be  seen  handling  this 


heavy  overloads,  the  apparatus  showing  remarkable  results 
in  the  way  of  rcgiilaticm  and  capacity. 

The  freight  motor  car  is  of  a  special  design,  28  feet  in  length, 
mounted  on  a  pair  of  heavy  trucks,  with  five-foot  wheel 
bases,  the  body  being  extra  heavy,  built  to  withstand  the 
severe  strain  of  having  loaded  freight  cars  as  trailers,  and  in 
appearance  is  very  much  like  an  ordinary  baggage  car.  as 
used  on  steam  roads.  Fig.  4  illustrates  this  car  hauling  three 
box  cars  around  a  curve. 

I'our  25-h.  p.  motors,  controlled  by  a  single  specially  de- 


l-LECIRIC     FRrKillT     CAR, 


l»usmess.  which  is  now  being  done  in  an  entirelv  satisfactorv 
manner  by  the  little  "  Lightning  Bug."  shown  in  Fig  i. 

The  power  h(nise  is  n  substantial  brick  building.  52  by  125 
feet,  with  a  double  track  car  bam  26  In-  125  feet  ^attached. 
The  boiler  room,  which  is  separated  from  the  engine  mom 
by  a  brick  partition,  is  35  by  52  feet,  and  contains  200  h.  p 


signed  controller,  are  attached  one  to  each  of  the  four  axles 
of  this  car,  making  each  wheel  a  driver.  The  total  weight 
when  empty  of  this  car  and  equipment  is  15  tons,  and  whai 
not  used  for  handling  full  loads  is  used  for  handling  small 
•ihipments.  barrels  and  boxes. 

Resides  the  freight  motor  car  described  above,  three  iS- 
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foot  closed  passenger  cars,  handsomely  finished,  painted  a 
light  and  attractive  color,  are  used.  These  cars  are  equipped 
with  25-h.  p.  motors  and  haul  trailers.  The  cars  were  made 
by  the  Barney  &  Smith  Car  Company,  of  Dayton,  Ohio. 

The  track  is  a  56-pound  T  rail,  laid  on  6"  by  8"  by  8' 
white  oak  ties,  two  feet  between  centres  and  ballasted  with 
crushed  blue  limestone  rock.  Heavy  cuts  and  fills  are 
numerous,  the  nature  of  the  country  through  which  this  road 
runs  being  mountainous  and  the  grades  severe,  being  in 
some  instances  as  heavy  as  8  per  cent.,  and  in  one  instance 
a  reverse  curve  was  necessary  on  a  7  per  cent,  grade,  but 
even  here  absolutely  no  difficulty  was  experienced  in  hand- 
linsf  from  one  to  three  heavilv  loaded  box  cars  with  the 
freight  motor  car. 

The  overhead  line  is  of  the  Creagliead  flexible  side 
bracket  construction,  specially  made  for  high  speed  roads  m 
the  suburbs,  but  in  the  city  is  of  side  pole  and  span  wire 
construction,  using  No.  o  trolley  wire. 

Frankfort  is  a  city  of  about  1 0,00c  people,  capital  of  the 
State,  with  numerous  manufacturing  establishments,  and  so 
situated  that  it  covers  a  large  area,  making  the  four  miles 
of  track  used  for  passenger  traffic  very  profitable,  in  addition 
to  which  the  management  has  a  beautiful  park,  containing 
about  40  acres,  situated  on  an  elevation  of  about  500  feet, 
overlooking  the  city  and  river,  with  a  baseball  and  football 
ground  and  grand  stand,  dancing  pavilion,  band  stand  and 
numerous  summer  houses,  nice  walks,  rustic  seats  and  other 
attractions. 

The  design  and  construction  of  this  road  were  done  for 
the  contractor,  Frank  Whitley,  of  Springfield,  Ohio,  by  the 
Creaghead  Engineering  Company,  of  Cincinnati,  under  the 
personal  supervision  of  George  B.  Scrugham.  The  stock- 
holders of  the  local  company  are  the  principal  business  men 
of  the  city.  Patrick  McDonald  is  president,  and  John  T. 
Buckley  is  secretary  and  general  manager. 


The   Gillette  Interior  Ttlephone  System. 


In  the  description  in  our  issue  of  May  19  of  the  Gillette 
interior  telephone  system,  we  omitted  the  name  and  address 
of  Mr.  Alexander  S.  Williams,  120  East  Thirteenth  street, 
New  York,  who  is  placing  the  apparatus  on  the  market. 


Fuse   Link  and  Blocl<. 


The  question  of  protection  for  fine  wire,  such  as  used  on 
delicate  and  costly  instruments  and  fuses,  which  would  be  of 
senn'ce    for   telegraph    and    telephone    work,   has   long   re- 


FUSE  LINK. 

mained  without  satisfactory  settlement.  It  has  seemed  to  be 
impossible  to  produce  a  wire  from  fuse  metal  by  ordinary 
means  which  would  fuse  at  as  low  a  current  as  one-half  an 
ampere.  Copper  wire  drawn  to  .002  inch  is  found  to  carry 
more  than  one  ampere  of  current  without  melting. 
Various  means  have  been  resorted  to  for  making  low  meltinu 


FUSE    LINK    AND    BLOCK. 


fuses,  such  as  slitting  up  tinfoil,  etc.,  but  all  such  fuses  have 
proved  to  be  inaccurate  and  unsatisfactory. 

The  accompanying  cut  illustrates  a  new  fuse  link  from 
the  laboratory  of  the  Independent  Electric  Company,  39th 
street  and  Stewart  avenue,  Chicago,  which  is  claimed  by 


them  to  be  as  true  to  size  and  rating  as  other  samples  of 
their  well-known  tested  fuse  wire.  The  wire  used  in  these 
fuses  is  produced  by  a  new  process  from  a  spec'al  alloy,  and 
although  very  expensive,  both  for  the  jewel  dies  and  cost  of 
making,  it  is  found  to  perfectly  accomplish  the  much  de- 
sired end.  They  are  now  making  fuse  links  in  this  form,  in 
commercial  quantities,  which  fuse  respectively  at  1-2,  3-4 
and  I  1-2  amperes  of  current.  We  also  illustrate  a  block  de- 
signed and  made  by  this  company  for  holding  these  fuses. 


Porcelain     Electric   Fittings. 


The  General  Electric  Company  has  late'y  designed  certain 
new  porcelain  wiring  appliances  to  meet  the  insurance  re- 
quirements. The  cleat  is  formed  of  two  pieces  exactly  alike. 
in  which  the  groove  is  so  shaped  that  it  will  take  a  wire  up 
to  5-16  inch  in  diameter,  and  the  wires  are  2  1-2  inches  apart, 
as  specified  in  the  insurance  rules.  The  knob  is  designed  to 
hold  wires  from  3-16  to  1-2  inch,  and  do  away  with  the  un- 
sightly tie  wire.     The  top  and  bottom  are  each  provided  with 


PORCELAIN  FITTINGS. 

four  grooves  of  diflferent  dimensions,  that  any  wires  within 
the  range  given  may  be  firmly  secured.  This  knob  is  i  1-2 
inches  high  and  2  inches  in  diameter,  the  wire  being  held 
1-2  inch  from  the  ceiling.  The  floor  and  window  tube  has 
a  central  hole  5-8  inch  in  diameter  and  a  head  2  1-4  inches  in 
diameter.  It  is  13-8  inches  LUtside  diaineter  and  33-4 
inches  long.  These  porcelain  appliances  are  of  the  best, 
liard  white  vitrified  n(~)n-absorbent  porcelain  of  highest  re- 
sistance. 


A     New    Rheostat. 


We  illustrate  herewith  a  new  ft)rm  of  rheostat,  designed 
by  Mr.  Whittingham.  and  recently  patented  by  the  Auto- 
matic Switch  Company,  of  Baltimore,  Md.  The  principle 
followed  in  the  construction  is  that  m"  enclosing  each  re- 
sistance coil  in  a  tubular  heat  radiating  casing,  the  space  be- 
tween the  wire  and  the  tube  being  filled  with  a  good  heat 
conducting  medium,  and  the  grouping  of  a  sufficient  num- 
ber of  tubes  in  such  manner  as  to  allow  a  perfectly  free  cir- 
culation of  air  among  thein. 

In  appearance  the  rheostat  is  not  unlike  a  small  steam 
radiator,  and  its  area,  in  proportion  to  its  bulk,  is  very  great. 
The  rheostat  shown  in  the  photograph  measures  over  all  10 
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by  15  inches  by  2  1-2  inches  thick,  but  its  radiating  area,  in 
square  inches,  is  something  over  625. 

Each  tube  of  the  rheostat  is  a  complete  irunclad  resistance 
with  a  connecting  terminal  at  each  end.  It  is  15  inches  long 
by  I  1-8  inches  in  diameter,  and  has  an  area  of  52  square 
inches.  One  tube  is  capable  of  absorbing  and  radiating 
safely  250  watts  of  energ\-,  and  the  method  of  construction 
is  so  flexible  as  to  allow  a  single  tube  to  be  wound  to  stand 
a  pressure  of  500  volts.  It  will  be  seen  from  the  figures 
given  that  the  full  capacity  of  the  rheostat  illustrated  is  a 
continuous  radiation  of  3,000  watts,  but  for  work  of  an  in- 
termittent character,  such  as  motor  starting,  the  amount  of 
•  •TKTgv  ran  be  niorr  than  di milled  wjtli  perfect  safety. 


.\   Si-J-W    liHKuSTAT. 

It  i>  \Lr\  evident  that  the  tubular  jacketing  exposes,  in 
comparison  with  the  actual  area  of  the  resistance  wire,  an 
enormous  surface  to  the  cooling  action  of  the  air.  The  ar- 
rangement iA  the  tubes,  with  air  passages  between  them,  has 
the  effect  of  producing  a  strong  draught  as  the  hot  air  rises, 
which  forces  a  continuous  supply  of  fresh,  cool  air  through 
every  part  of  the  rheostat.  So  perfect  is  this  circulation  that 
it  requires  nearly  800  watts  to  maintain  a  single  tube  at  n 
dull  red  heat. 


Telephone    Outfit. 


The  telephone  outfit  we  illustrate,  made  by  R.  II.  Ingcr- 
soll  t'v  P.rothcr,  65  Cortlandt  street,  New  York,  consists  of 


ceived.  It  is  made  in  substantially  the  same  manner  as 
regular  "  Bell "  receivers,  and  w  ill  do  exactly  the  same  work 
in  ordinary  use.  The  call  bell  is  of  a  special  type,  made 
solely  for  this  outfit,  and  is  capable  of  very  fine  adjustment, 
so  as  to  be  operated  over  long  distances.  That  ordinarily 
furnished  with  the  outfit  is  constructed  to  ring  for  a  dis- 
tance of  one  mile  and  under,  but  bells  of  greater  capability 
are  furnished  for  longer  distances."  The  bell  is  mounted  on 
polished  hard  wood  backboard,  and  the  whole  handsomely 
finished.  From  the  board,  the  receiver  and  transmitter  is 
suspended  by  a  telephone  cord  and  at  the  back  of  the  board, 
concealed  from  view,  are  the  switches  and  connections,  which 
are  automatically  operated  by  two  push  buttons  at  the  side 
of  the  board,  one  to  ring  up  and  the  other  to  connect  the 
telephone  with  the  line  wire  and  battery.  The  batteries  are 
of  the  best  "  dry  "  type,  made  especially  for  the  outfit,  with  a 
view  to  long  life  and  strength. 


An    Automatic    Tapping    Alachine. 


We  illustrate  herewith  an  automatic  tapping  machine  re- 
cently placed  cm  the  market  by  the  Gar\in  Machine  Com- 
l)any,  of  Laight  and  Canal  streets,  New  York,  which  is 
adapted  especially  for  use  in  the  manufacture  of  hardware 
specialties,  electrical  goods,  etc.  In  designing  it  the  object 
has  been  to  combine  lightness,  strength,  ease  and  rapidity  of 
manipulation,  together  with  accuracy  and  uniformity  of  the 
work  produced.  The  spindle  is  fitted  with  two  loose  fric- 
tion pulleys,  driven  in  opposite  directions  by  one  continuous 
belt.  Between  these  pulleys  is  a  friction  clutch  keyed  to  the 
shaft,  which  is  thrown  into  the  driving  pulley  by  the  down- 
ward pressure  of  a  hand  lever  at  the  right.  The  tapping 
then  proceeds,  and  is  tripped  and  reversed  automatically  at 
any  point  in  the  operation  by  an  adjustable  stop  on  the  upper 
end  of  the  spindle  coming  into  contact  with  a  reversing  lever 
at  the  top  of  the  machine  or  by  moving  this  lever  bv  the 
hand.  The  spindle  is  balanced  and  fitted  with  a  chuck  for 
holding  the  taps.  The  table  is  rectangular,  has  an  oil  groove 
around  it.  and  is  adjustable  up  and  down  the  column  to  suit 
the  work.  A  feature  in  this  tool  is  that  it  operates  satisfac- 
torily at  high  speed  and  will  trip  and  reverse  after  being  set. 
even  though  the  oncrator  should  continue  to  press  down  the 
startincr  lever.  The  principal  dimensions  of  the  machine 
arc:  Diameter  of  spindle,  i  inch:  diameter  of  the  largest 
hole  that  can  be  tapped.  5-16  inch:  motion  of  spindle.  2  1-2 


TKI.HPHONE     OUTFIT. 


AUTOHATIC     TAPPING     HACHINE. 


a  receiver  transmitter,  call  bell  and  battery  for  each  end  of 
the  line,  with  material  for  a  short  line  and  connections. 

The  receiver  and  transmitter  is  a  combined  instrument, 
into  which  the  message  is  delivered  and  from  which  it  is  re- 


inches;  dimensions  of  table.  12  by  18  inches;  adjustment  of 
table  on  column,  20  inches;  tight  and  loose  pulleys  on 
countershaft,  6  by  2  1-2  inches;  speed  of  countershaft,  200 
revolutions;  net  weight  complete,  300  pounds. 
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The  Electrical  Stock  Market. 


New  York,  May  26,  1 894. 
THE  ELECTRICAL  STOCK  MARKET  is  profiting  by  the  in- 
activity marking  the  course  of  the  general   stock  market,  and  is 
participating  in  the  attention  that  all  classified  securities  are  re- 
ceiving. 

GENERAL  ELECTRIC  must  be  treated  of  first,  in  view  of  the 
prominence  this  week  of  the  transactions  in  the  stock.  Most  of 
the  dealings  of  the  week  have  been  on  the  bear  side  of  the  mar- 
ket, but  in  the  last  day  or  two  some  strength  has  developed.  This 
was  more  due,  however,  to  the  covering  of  short  contracts  by  the 
bear  traders  than  to  any  buying  for  either  bull  or  investment  ac- 
count, and  the  week  closes  with  the  advantage  decidedly  in  favor 
of  the  bear  position.  A  flood  of  gossip  and  news  relative  to  Gen- 
eral Electric  has  accompanied  the  activity  in  the  stock.  Most  of 
it  is  of  a  depressing  character,  though  here  and  there  some  item  of 
a  cheering  nature  has  appeared  to  give  courage  to  security  holders. 
The  most  important  piece  of  news  is  the  semi-official  announce- 
ment that  the  plan  to  make  good  the  impairment  of  assets  by  re- 
ducing capital  stock  has  been  abandoned  by  the  management,  be- 
cause of  the  acknowledged  failure  to  secure  the  necessary  consent 
of  every  share  of  preferred  and  common  stock.  The  full  extent  of 
this  decision  on  the  part  of  the  directors  is  realized  when  it  is 
stated  that  there  can  never  be  another  dividend  on  General  Elec- 
tric stocks  until  the  impairment  is  corrected.  The  directors  elected 
at  the  annual  meeting  in  April  have  appointed  Messrs.  Robert  T. 
Payne  and  Gordon  Abbott,  of  Boston,  to  fill  the  two  new  seats 
created  by  the  stockholders  at  the  meeting,  and  both  gentlemen 
have  been  placed  on  the  committee  that  is  entrusted  with  the  work 
of  rehabilitating  the  company.  The  full  board  of  directors  has 
organized  by  electing  these  officers:  C.  A.  Coffin,  presi- 
dent; Eugene  Griffin,  first  vice  president;  Joseph  P.  Ord, 
second  vice  president  and  comptroller;  M.  F.  Westover, 
secretary;  H.  W.  Darling,  assistant  secretary;  B.  F.  Peach,  Jr., 
treasurer.  This  is  the  old  set  of  officers,  except  Mr.  Westover 
replaces  Mr.  Garfield  as  secretary.  Speaking  of  the  business  of 
the  General  Electric  Company,  an  executive  officer,  who  recently 
made  a  tour  of  the  "West,  tells  one  of  the  "Wall  Street  news  agencies 
that  electrical  matters  are  very  quiet  in  the  middle  western  section 
of  the  country;  much  more  so,  he  says,  than  in  the  East.  The 
principal  demand  is  for  street  railway  apparatus.  ^  Competition  is 
sharp,  and  prices  considerably  lower  than  they  were  a  year  ago; 
however,  the  General  Electric  Company  is  deriving  a  profit  upon 
all  business  which  it  will  handle.  The  company's  plant  at  Sche- 
nectady is  employing  about  2,900  men,  while  the  Lynn  plant  is  em- 
ploying about  1,400  men,  and  there  was  recently  an  increase  in  the 
force  at  the  Lynn  plant,  owing  to  an  increase  in  orders  for  street 
railway  apparatus.  The  demand  for  supplies  of  this  nature  in 
the  Eastern  territory  is  fairly  good.  Orders  for  motors  on  hand  at 
this  date  are  800,  which  isabout  the  same  number  booked  in  May,  1893. 
The  prices  are  from  25  to  30  per  cent,  lower  than  they  were  a  year 
ago.  This  is  made  up  in  part  by  lower  wages  and  cheaper  raw 
material,  and  in  part  by  less  profit  in  the  business.  The  cheaper 
price  has  stimulated  the  demand.  The  tendency  of  prices,  how- 
ever, is  upward. 

"WESTINGHOUSE  ELECTRIC  SECURITIES,  during  all  the  re- 
cent depression  in  the  general  stock  market,  have  shown  a  remark- 
able degree  of  steadiness  in  quotations.  Investors  are  beginning  to 
appreciate  in  what  good  financial  condition  the  Westinghouse  Elec- 
tric and  Manufacturing  Company  must  be  when  they  note  the  ease 
with  which  it  has  weathered  all  the  recent  financial  panics  and 
hard  times,  and  a  quiet  but  continued  buying  of  both  preferred 
and  common  stock  keeps  on,  the  steady  demand  for  the  non-divi- 
dend paying  common  stock  being  an  especial  tribute  to  the  general 
belief  in  the  company's  ability  to  make  big  distributions  at  an 
early  date  among  shareholders.  Official  reports  as  to  business 
continue  very  satisfactory.  Action  on  the  preferred  stock  dividend 
will  be  taken  about  the  middle  of  June.  It  may  be  that  something 
may  be  given  to  common  stockholders.  A  Boston  banker,  who 
has  been  comparing  the  annual  reports  of  1894  and  1893,  finds  that 
the  quick  capital  has  increased  $977,082,  and  securities  in  treasury 
$241,400.  On  the  other  hand,  bills  and  accounts  payable  were  re- 
duced $801,566  and  bonds  $50,000.  This  banker  takej=  the 
book  valuation,  of  franchises  and  patents,  $4,380,000,  and  de- 
ducts the  surplus  of  $3,822,000,  which  he  also  treats  as  a 
book  account,  the  result,  $1,568,000,  being  considered  by  him  about 
the  true  value  of  the  franchises  and  patents.  He  makes  the  un- 
divided net  earnings  for  two  years  $1,940,622,  or  37*4  per  cent.  There 
is  no  reason,  therefore,  unless  the  company  elects  to  use  its  net 
income  for  construction  or  working  capital,  why  dividends  on  the 
common  stock  may  not  be  paid  this  year. 

THE  AMERICAN  BELL  TELEPHONE  COMPANY  furnishes  a 
"straw"  as  to  the  improving  conditions  of  business  matters  in  its 
monthly  statement  of  instrument  output.  It  shows  for  the 
30  days  ending  May  20  a  net  output  of  3,664  instruments,  that  num- 
ber being  the  excess  of  new  telephones  placed  in  the  hands  of  the 
subscribers  of  the  various  companies,  under  rental,  over  the  num- 
ber returned  or  given  up.  In  March  the  net  addition  was  552;  in 
April  2,819.  For  the  seven  months  preceding  March  there  had  been 
a  steady  reduction,  or  excess  of  instruments  returned  over  output. 
the  ntt  Iwss  treing  14^,249,  bnt  In  thr'ee  months  the  seven  months' 


loss  has  been  reduced  by  7,035  instruments,  a  very  encouraging 
sign.  The  Bell  company  now  has  a  total  of  570,011  instruments 
under  rental,  a  decrease  of  2,646  as  compared  with  the  number 
under  rental  a  year  ago.  In  Boston  it  is  now  conceded  on  all  sides 
that  the  Bell  company  will  get  all  it  asked  for  from  the  State  Leg- 
islature in  the  matter  of  the  increase  of  capital  stock  to  $50,000,000. 
"WESTERN  UNION  TELEGRAPH  has  shown  more  life  this 
week.  There  has  been  a  good  deal  of  free  and  easy  selling  of 
stock,  but  it  has  all  been  for  the  short  account,  and  all  the  at- 
tempts to  raid  the  stock  have  not  accomplished  much.  The  bears 
have  endeavored  to  make  capital  out  of  the  damage  that  the  storms 
have  wrought  on  the  property  of  the  company,  and  insist  that  the 
losses  ntailed  were  such  that  a  reduction  in  the  next  dividend  is 
absolutely  necessary.  There  are  semi-official  and  very  positive 
statements,  however,  that  at  the  meeting  of  the  executive  com- 
mittee on  June  12  the  regular  quarterly  dividend  of  I14  per  cent, 
will  be  declared  for  the  June  30  quarter,  as  it  will  have  been  fully 
earned.  This  indicates  that  the  net  earrings  for  the  quarter  will 
be  in  excess  of  $1,400,000,  against  $1, 050,000  in  the  March  31  quar- 
ter, when  but  .85  per  cent,  was  earned  on  the  stock.  In  the  June 
30,   1893,   quarter,   the  net  earnings  were  $1,750,000. 

THE  STREET  RAIL'WAY  AND  ILLUMINATING  properties' 
trustees  are  again  in  the  market  for  the  sale  to  them  of  $60,000 
preferred  stock. 

ELECTRICAL     STOCKS. 

Par.  Bid.         Asked. 

Brush    III..    New  York *  50  10  30 

Detroit    ElCPtrieal    WorivS 10  2  3 

Cleveland   General    Kleetric   Co —  8-3  no 

F,nst  River  Electric  lii^ht 100  —  (i.'» 

Electric   Con.    &.  Supply  Co.,  prcf...  15  15  ](i 

"  "  "  com T*  15  M'h 

Edison  Elcrtrlc  III.,  Xew  York 100  P8  100 

"  "      Ists —  10G>2  107 

Edison  Electric  111.,  Brooklyn loo  IU2  10:{* 

'•  "  "      Boston : 100  11<;  117 

"  "  "      Chicago 100  13n  1:^.5 

"  "  "      Philadelphia 100  125  127 

Edison  Electric  Light  of  Europe —  ~  ? 

'        Bonds   —  80  8« 

Ore  Milling —  10  11 

Fort  Wayne  Electric —  3^2  4 

Creneral  Electric  Company 100  3"3^  .s.=>rg 

"  "         deb.   5's —  88  P8^ 

Int'^rior  roTiduit  and   Ins.  Co 100  50  5.5_ 

Mount  Morris  Electric —  —  "■» 

Westinghouse  Consolidated 50  Sd'h  ?7 

pref 50  52  53 

Western  Union  Telegraph —  82  — 

American    Bell    Telephone —  191  191H: 

*Ex.  Dividend. 


New   Incorporations. 

THE  BLACK  RIVER  TELEPHONE  COMPANY,  Lorain.  Ohio, 
capital  stock  $1,000,  has  been  incorporated. 

THE  "WEST  SHORE  TELEPHONE  COMPANY,  Highland, 
N.  Y.,  capital  stock  $3,500,  has  been  incorporated. 

THE  NATIONAL  TELEPHONE  COMPANY,  Portland,  Ore., 
capital  stock  $100,000,  has  been  incorporated. 

THE  FORT  "WAYNE  POSTAL  TELEGRAPH  COMPANY,  Fort 
"Wayne,  Ind..  capital  stock  $20,000,  has  been  incorporated. 

THE  SYLVAN  AVENCJE  PASSENGER  R.A.IL"WAY  COMPANY. 
Pittsburgh,  Pa.,   capital  stock  $12,000,   has  been  incorporated. 

THE  INDIANA  TELEPHONE  AND  CONSTRUCTION  COM- 
PANY. Indianapolis,  Ind..  capital  stock  $300,000,  has  been  formed 

THE  BUTLER  TRA'JTION  COMPANY,  Butler.  Pa.,  capital 
stock  $75,000,  has  been  incorporated  by  Joseph  Hartman  and  others. 

THE  NORTHERN  ELECTRIC  STREET  RAIL"WAY  COM- 
PANY, Philadelphia,  Pa.,  capital  stock  $150,000,  has  bten  incor- 
porated. 

THE  STATESVILLE  TELEPHONE  COMPANY,  States\ille. 
N.  C,  has  been  organized  by  A.  K.  Klingender,  James  T.  Tindall 
and  A.  B.  Cooper. 

THE  MULTOMAH  TELEPHONE  COMPANY,  Portland.  Ore., 
capital  stock  $100,000.  has  been  incorporated  by  E.  "W.  Curtis,  Chas. 
Perry  and  P.  Dolan. 

THE  HARRISON  INTERNATIONAL  TELEPHONE  CON- 
STRUCTION COMPANY,  Jersey  City,  N.  J.,  capital  stock  $200,000. 
has  been  incorporated. 

THE  BANNING  ELECTRIC  CHEMICAL  FIRE  EXTIN- 
GUISHER COMPANY.  Jersey  City,  N.  J.,  capital  stock  $100,000. 
has  been  formed  to  deal  In  fire  extinguishing  apparatus. 

THE  PORTLAND,  VANCOmTER  AND  NORTHERN  RAIL- 
"WAY  COMPANY.  Portland,  Ore.,  capital  stock  $3,000,000,  has  been 
incorporated  to  construct  railroads,  telegraph  and  telephone  lines, 
etc. 

THE  NATIONAL  TELEPHONE  COMPANY,  Salem.  Ore.,  capi- 
tal stock  $100,000,  has  been  formed  by  E.  P.  Curtis,  D.  P.  Dnlsen 
and  others  to  do  a  telephone,  telegraph  and  general  electrical  bus- 
iness. 

THE  WESTERN  ELECTRIC  .ACCUMULATOR  COMPANY, 
St.  Louis.  Mo.,  capital  stock  $10,000.  has  been  formed.  The  pro- 
moters are  H.  Mendenlick.  J.  Frings.  Geo.  Boschers.  Emil  Braun 
and  P.  H.  Bierman,  St.  Louis. 

THE  O.  C.  WHITE  COMPANY.  Worcester.  Mass..  capital  stock 
$16,000,'  has  been  formed  to  manufacture  and  sell  adjustable  electric 
lights  and  other  articles.  The  organizers  are  O.  C.  White,  G.  E. 
Francis  and  David  Harrower,  Jr. 
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THE  INDIANA  ELECTRIC  RAILWAY  COMPANY,  Goshen, 
Ind.,  capital  stock  $25,000,  has  been  formed  to  operate  and  con- 
struct a  road  from  Goshen  to  Elkhart,  Ind.  J.  J.  Burn.s,  J.  H. 
McIIIhenny  and  W.  L.  Stone  are  interested. 

THF:  WATERPOHT  electric  light  AND  POWER  COM- 
PANY, Walerport,  N.  Y.,  capital  stock  $40,000,  has  been  formed 
to  supply  electric  light,  heat  and  power.  L.  Beecher,  C.  A.  Seaver 
and  B.  C.  Long,  all  of  Batavia,  N.  Y.,  are  the  promoters. 

THE  HO.XESDALE  ELECTRIC  RAILWAY  COMPANY.  Hones- 
dalo.  Pa.,  capital  stock  $100,000,  has  been  formed  to  construct,  main- 
tain and  operate  an  electric  railway.  W.  H.  Dlmmlck,,  W.  N.  Al- 
berty,  Honesdale,  and  M.  M.  Treadwell,  Hawley,  Pa.,  are  the  pro- 
moters. 

THE  AMERICAN  CONSTRUCTION  COMPANY,'  Lancaster. 
Ky.,  maximum  capital  stock  $.^00,000,  has  been  Incorporated  to 
construct  and  operate  electric  light  and  power  plants,  etc.  W. 
H.  Klnnaird,  R.  H.  Tomllnson  and  .1.  T.  B.  Twiner,  Lancaster.  Ky., 
are  Interested. 

THE  NATIONAL  SCHOOL  OF  ELECTRICITY,  Chicagn,  III., 
capital  stock  $100,000,  has  been  formed  to  teach  the  principles  of 
electrical  and  allied  sciences,  and  to  transact  all  business  incident 
th»'reto.  The  incorporators  are  Walter  C.  Jones,  Geo.  L.  Craerg 
hihI   Geo.   S.    Buell. 

THE  VAN  CHOATi:  ELECTRIC  COMPANY.  Portland.  Me., 
capital  stock  $6,0f>0,000.  has  been  Incorporated  to  manufacture  and 
deal  In  electrical  appliances  and  machinery  of  all  kinds.  S.  F. 
V'an  Choate^  F.  W.  Willfv,  Boston,  and  W.  L.  Knox,  Wlnchestet. 
.Mass.,  are  Interested. 

THE  PEOPLE'S  TELEPHONE  AND  CONSTRI'CTION  COM- 
PANY, Whe<'llng,  W.  Va.,  maximum  capital  stock  $100,000.  has  been 
formed  to  construct  an<l  operate  telephone  and  telegraph  systems, 
"tc.  J.  J.  Woods,  W.  D.  Johnson  and  J.  B.  Somerville.  Wheeling. 
\V.  Va.,  are  Interested. 

THE  NONPAREIL  ELECTRIC  COMPANY,  Philadelphia.  Pa., 
maximum  capital  stock  $3,100,ou0,  has  been  organized  to  manufac- 
ture and  sell  storage  batterit^s,  dynamos,  motors,  etc.,  c(jnslruct 
electric  plants,  etc.  G.  O.  Corbron.  Jr.,  T.  J.  Crosier  and  E.  C. 
I'aramore,  all  of  Philadelphia,  are  the  incorporators. 

THE  GARDNER  ELECTRIC  STREET  RAILWAY  COMPANY. 
fiardtxT,  Ma.ss.,  capital  stock  $50,000,  has  been  formed  to  construct 
and  manage  a  street  railway  through  Gardner,  South  Gardner  and 
West  Gardner,  length  of  same  to  be  3V4  miles.  L.  A.  Greenwood. 
J.  A.  Stiles  and  Chas.  Heywood,  all  of  Gardner,  are  the  promoters. 


iTtvccial  ffiot*rc€^;tmttTettcc. 


New  York  Notes. 


Offick  of  Tbr  Ei.rttrical  Woki.d,         1 
3^3  Pro.Ttiway,  Nnv  Yokk,  Mny  j8,  1894.) 

MR.  MAL<'<>L.\i  |>(i.\,\|,i)  PECKHAM,  brother  of  Mr.  Edgar 
Peckham,  of  the  Peckham  Motor  Truck  and  Wheel  Company,' who 
was  assnultt'd  by  a  former  employe  on  May  15,  died  last  week  from 
the  effects  of  the  Injuries  received. 

THE  CITIZENS'  ELECTRIC  1LLUMIN.\TING  COMPANY,  of 
Brooklyn,  has  been  presented  a  bill  of  $9,951  by  the  water  purveyor 
of  Brooklyn  for  water  said  to  have  been  surreptitiously  taken  from 
fhr«  city  mains  during  the  last  four  y<ars. 

THE  GENERAL  ELECTRIC  COMPANY  has  closed  the  con- 
tract for  the  Poughkeepsle  and  Wappln.ger's  Falls  Railway,  of 
Poughkeepsle,  covering  two  200-kw.  direct  connected  generators, 
40  O.  E.  800  motors  and  type  K  controllers. 

THE  NEWTON  ELECTRIC  COMPANY.  39-41  Cortlandt  .otree;. 
has  absorbiMl  the  Imp«Tial  Manulacturing  C!ompany,  formerly  of 
143  Liberty  street,  and  the  line  cut-outs  and  Indicators  of  that  com- 
pany will  hereafter  be  made  by  the. Newton  Electric  Company. 

imilxJE  LKHITING.-I'lans  and  estimates  will  be  received  by 
the  chl.f  enKlmn  of  the  New  York  and  Brooklyn  Bridge,  at  1"5» 
Washington  street,  Brooklyn,  to  noon,  June  15,  for  lighting  th«' 
bridge  cars,  as  per  details  to  be  had  of  C.  C.  Martin,  chle(  engi- 
ticrr  and  superintendent. 

THE  METROPOLITAN  TELEPHONE  AND  TELEGRAPH 
COMPANY  has  olTertMl  Ms  subscribers  the  choice  of  two  plans  of 
paying  for  tel<-phone  service.  They  can  pay  $240  and  get  the  latest 
Improved  metallic  circuit  for  a  year,  •»r  they  can  pay  $l.'>o  a  y«-ar 
If  not  n»ore  than  l.nno  n..  m-,.  j«fnt.      If  they  send  m(»re  they 

must  pay  for  ilu'  excess  i<llng  scale,  beginning  with  IB  cent.« 

a  message,  and  Kiadtnilly  decreasiiiK  to  5  cents.  The  new  plan  is- 
to  Indtice  persons  who  have  no  great  use  for  the  telephone  to  sub- 
scribe at  a  cheaper  rate.  The  company  now  has  10.053  stations  In 
New  Yolk.  Including  the  pay  stations,  and  75  per  cent,  of  these  use 
the  long  lUstance  telephone.  The  company  hopes  to  ureatlv  in- 
rrons^  file  number  of  Ions  distance  stations  by  the  new  plan. 


Pittsbur<Th   Notes. 


THE  IRONWORK  for  the  machine  shop  and  warehouse  of  the 
new  factory  of  the  Westinghouse  Electric  and  Manufacturing 
Company  at  Brinton  Is  now  completed,  and  the  p>ower  house  is 
being  put  up. 

THE  ANNUAL  MEETING  of  the  stockholders  of  the  Pitts- 
burgh, Allegheny  and  Manchester  Traction  Company  was  held 
last  Tuesday.  The  report  of  President  John  H.  Dalzell  showed  that 
the  gross  receipts  of  the  company  for  the  year  were  $450,912.97,  operat- 
ing expenses  and  fixed  charges  $361,146.71.  Dividends  to  the  pres- 
ent time  $2."}",  110.56,  and  the  net  income  from  the  time  of  the  re- 
organization of  the  company  up  to  the  present  time  $296,760.24, 
I'-aving  .-i  balance  of  $39,S49.68.  The  cash  on  hand  April  30,  lS'v*4. 
was  $45,809.24.  The  general  manager  reports  cost  of  operating  the 
power  station  at  1.3  cents  per  car  mile;  the  cost  of  electrical  en- 
ergy per  kilowatt  hour  somewhat  above  I  cent.  The  old  board  of 
directors  was  re-elected  as  follows:  John  H.  Dalzell,  Joshua 
Rhodes,  G.  B.  Hill,  FreJ.  Guinner  and  Wm.  Eberhardt. 

TO  GET  RID  OF  THE  WIRES  from  the  inside  of  central  sta- 
tion plants  is  a  problem  that  has  at  one  time  or  other  confronted 
every    manager,    especially    in    large    plants   where   the   number   of 
wires  rapidly  accumulates,  and  thus  the  risk  of  fire  grows  corre- 
spondingly    as     the     difficulty     of     keeping     the     wires    apart    in- 
creases.       The     Allegheny     County     Light     Company,     operating 
one  of  the  largest  electric  light  stations  in  the  country,  has  just 
completed    an    arrangement  whereby  all  the  wires  inside  the  plant 
have    been    placed    underground.      The   company   has   in   operatioii 
nine    4.'t<K)-light    Westinghouse    alternators.    26    60-light    Prush    arc 
dynamos    and    two    250-h.    p.    Westinghouse    direct    current     power 
generators.      The  alternators  supply   incandescent  lighting  to  pri- 
vate consumers  and  business  houses,  the  arc  dynamos  supply  light 
t<i  the  streets  of  Pittsburgh  as  well  as  business  places,    and  the 
Westinghouse  power  generators  are  used  for  the  supply  of  power  to 
elevators,  sewing  machines,  printing  presses,  fans,  etc.      To  abolish 
the  wires  from  the  interior  of  the  station,  the  company  built  sub- 
ways for  the  wires  from  the  dynamos  to  the  marble  switchboard, 
and  also  subways  for  the  wires  from  the  switchboard  to  the  out- 
side of  the  building.      For  this  purpose  there  are  constructed  four 
subways — two  from  the  dynamo  to  the  switchboard,  and  two  from 
the  switchboard  to  the  outside  of  the  building.      Two  of  them  con- 
tain the  incandescent  wires,  and  the  others  the  arc  wires  and  the  wires 
from  the  power  generators.      The  subways  from  the  dynamos  are 
each   180  feet  long.      They  are  constructed  of  13-inch   brick  walls 
with  an  arched  roof,  and  the  dimensions  of  the  subway  are  6  by  4^ 
feet.      The  floor  is  composed  of  cement,  and  any  water    which  oc- 
casionally accumulates  is  taken  out  by  steam  siphons.      The  sub- 
ways are  lighted  by  electric  lights,  and  the  cables  are  carried  up>on 
brackets,    which    are    fastened    in    the   side   walls.      Each     bracket 
carries  four  cables,  allowing  ample  space  for  workmen  to  pass  to 
and  fro.  The  subways  are  connected  with  sewers,  on  account  of  the 
close   proximity  of  the  station   to  the  river.      The  subway  for  the 
Incandescent   circuits   from    the  switchboard   to  the  outside  termi- 
nates in  an  8-foot  manhole,  and  from  here  the  wires  go  to  two  65- 
foot   poles,   on   which   the  cables  are  carried   to  the  overhead  clr- 
<ults.      The    subway    for   the    arc   and    power     circuits,     from     the 
switchboard    to    the    street,    is  constructed    the    same  way  as  the 
other,   leading  also  Into  a   manhole,  and  from  there  to  two  65-foot 
poles.      The  pole  line,  extending  from  the  station  to  the  downtown 
district,  is  composed  of  65-foot  poles.  10  inches  at  the  base  and   16 
Inches   at   the   top.       Each    pole   ha«    15   six-pin   cross   arms,    which 
means  90  wires,  the  letter  ranging  from  No.  6  to  0000  wire. 


THE  SUB-COMMITTEE  ON  PUBLIC  LI01  \ 

City,  met  >'-9terday  and  awarded  the  contract  for  an  addition  to 
th(?  munlclp.1l  central  station  plant  Th«  new  bulMInc  ^  iil  r.«t 
$26,000. 


Canadian   Notes. 

Ottawa.  Out.,  May  »^.  i8<)4. 
NIACtARA  FALLS. -Notice  Is  given  that,  under  the 
Ontario  Joint  Stock  Coinj'anles"  act.  letters  patent  have  been  is- 
sued, whereby  the  capital  stock  of  the  Niagara  Falls  Electric  Light 
and  Power  Company,  Ltd  ,  has  been  Increased  from  the  sum  of 
$4f>.000    to    $75,000. 

CARLETON  PLACP],  ONT.- Application  Is  being  made  to  the 
Ontario  (Jovernment  for  Incorporation  of  the  I>anark  County  Elec- 
tric Railway  Company,  Ltd.,  capital  stock  $100,000,  to  build  and 
operate  .1  Mhe  from  Perth  to  Lanark.  The  applicants  are  John 
B.   Riley,   of  Plattsburg:   .\lex.   Wendler,   C'  N.  Y.;  Thomas 

Henry,    Montreal;    A.    H.    Edwards   and     J.i  owler,     Carleton 

Place.  A  preliminary  survey  has  already  been  made  with  a  view 
to  obtaining  a  direct  line,  and  as  the  individuals  In  the  company 
are  all  practical  business  men,  the  project  is  expected  to  go  for- 
ward ai  once.  The  towns  Interested  will  probaV»ly  be  a«ked  to 
assist  the  enterprise. 

OTT.VWA.  «)NT.  Lorcl  Aberdeen.  I'anadaV  Governor-(;eneral. 
has  purchased  an  electric  yacht  from  the  Electric  Launch  Com- 
pany, of  New  York.  The  launch  is  .1.S  feet  10  Inches  over  all  In 
length,  and  31  feet  6  Inches  on  the  water  line.  The  beam  is  6  feet 
-Vi  inches,  and  the  draught  27  inches.  It  carries  20  people  with 
plenty  of  room  and  comfort,  and  Indeed  can  seat  30.  The  motoi 
Is  underneath  the  flo<iring  of  the  boat,  where  It  turns  the  propelled 
shaft.  One  man  In  the  bow  controls  both  the  motor  and  the  steer- 
ing. The  storage  batteries,  which  can  be  charged  from  any  trol- 
ley or  IlKhtlng  wire,  are  under  the  seats.  Fully  charged,  the  bat- 
ter kIvp  the  launch  h  run  of  70  to  SO  miles.  The  or- 
dl5  ed  Is  about  6  miles  an  hour,  but  a  turn  of  the  lever  can 
put  this  up  as  high  as  10  miles  an  hour  The  cost  of  running  the 
laiirioh.  as  far  as  electricity  Is  ccncernpfl.  !•  <^nlv  ah<-.\it  «  r^ntm  an 
hour  at  tb«  ordinary  rat«  of  sp^cd. 


JUNE  2,  1804. 


TidK     ELKCXRiCAL     WOKLI>. 


757 


English  Notes. 


(From  our  own  Correspondent.) 

London,  England,  May  17,  1894. 
COST  OF  ELECTRICAL,  ENERGY.— The  discussion  on  Mr. 
Crompton's  paper  on  "Cost  of  Electrical  Energy,"  recently  read 
before  the  Institution  of  Electrical  Engineers,  has  been  adjourned 
to  the  24th,  the  date  of  the  last  meeting  of  the  session.  The  dis- 
cussion has  so  far  been  in  keeping  with  the  value  of  the  paper. 
Mr.  Raworth,  of  the  Biush  company,  as  I  before  stated,  opened 
the  discussion  on  the  evening  of  the  reading  of  the  paper.  On 
Thursday  last  the  adjourned  discussion  was  opened  by  Mr.  Cromp- 
ton,  who  drew  attention  to  a  diagram  giving  the  results  of  a  24- 
hour  test  of  a  boiler  at  his  Chelm.sford  station.  He  showed  that 
when  a  careful  run  was  made,  the  pounds  of  water  evaporated  per 
pound  of  coal  rose  to  a  little  over  9,  although  on  the  year's  run  the 
figure  only  came  out  at  5.2  pounds.  Major-General  Webber  threw 
some  doubt  on  the  possibility  of  Mr.  Crompton's  hypothetical  es- 
timates. Mr.  Mark  Robinson,  of  Willans  &  Robinson,  hoped  that 
Mr.  Crompton's  prediction  of  a  consumption  of  only  2.5  pounds  of 
coal  per  unit  sold  might  some  day  be  realized,  and  pointed  out  that 
the  prediction  rested  on  three  factors;  viz.,  the  evaporation  by  the 
boiler  of  12  pounds  of  water  per  pound  of  coal,  the  consumption  by 
the  engine  of  only  12  pounds  of  steam  per  I.  H.  P.  hour,  and  a 
very  small  ainount  of  friction.  With  regard  to  the  boiler  factor, 
he  could  only  say  that  Mr.  Crompton's  figure  was  beyond  present 
practice.  Mr.  Robinson,  however,  corroborated  Mr.  Crompton's 
assertions  as  to  the  dryness  of  the  steam  obtained  from  water 
tube  boilers.  His  own  company  had  taken  up  a  water  tube  boiler 
from  which  they  hoped  great  things,  and  which,  in  spite  of  its 
being  forced  to  double  its  original  capacity,  continued  only  to  give 
V4,  per  cent,  of  moisture.  As  regards  the  engine  consumption,  Mr. 
Robinson  pointed  out  that  the  figure  of  12  pounds  of  steam  per 
I.  H.  P.  hour  had  only  so  far  been  obtained  by  the  horizontal  slow 
speed  Sulzer  engine.  The  best  experimental  figure  of  the  Willans 
engine  was  about  12.8  pounds,  and  the  best  guarantee  the  firm  had 
ever  given  was  13  pounds  for  a  large  marine  engine.  Coming  to 
the  subject  of  engine  friction,  Mr.  Robinson  controverted  some  re- 
marks made  at  the  previous  meeting  by  Mr.  Raworth,  who  had 
stated  that  the  brake  efficiency  of  the  Willans  engine  was  only 
about  89%  to  90  per  cent.,  whilst  any  double-acting  vertical  engine 
could  be  made  to  show  92  per  cent.  Mr.  Robinson  pointed  out 
that  cards  taken  from  an  engine  running  light  were  really  no  cri- 
teria, at  any  rate,  in  the  case  of  the  Willans  engine,  as  to  its  ef- 
ficiency when  running  loaded,  since,  in  the  case  of  the  Willans 
engine,  two  of  the  four  sources  of  friction  were  absent,  and  the 
remaining  two  sources  of  friction  were  in  the  Willans  engine  con- 
stant, whilst  they  tended  to  increase  in  ordinary  double-acting  en- 
gines as  the  load  came  on.  Mr.  W.  Geipel,  who  has  charge  of  the 
central  station  design  department  of  the  Brush  company,  was  of 
opinion  that  engineers  should  have  a  good  deal  to  do  in  the  matter 
of  controlling  the  first  cost  of  electric  light  stations.  In  his  opin- 
ion the  present  high  price  of  electric  supply  was  due  mostly  to  an 
insufficient  consideration  having  been  given  by  engineers  to  this 
very  question  of  first  cost.  What  was  the  use  of  providing  coal 
or  labor  saving  apparatus  if  the  apparatus  cost  more  than  the 
saving  it  was  proposed  to  effect.  He  did  not  see  how  the  coal 
consumption  could  possibly  be  reduced  to  2%  pounds  per  unit  sold, 
but  believed  that  4  pounds  might  be  reached  even  with  ordinary 
English  coal.  He  also  cast  doubts  on  the  possibility  of  Mr.  Cromp- 
ton's figure  of  12  pounds  of  water  being  evaporated  per  pound 
of  coal.  Mr.  Geipel  then  described  to  the  meeting  two  methods 
of  setting  boilers,  which  he  had  designed  with  a  view  to  reducing 
the  losses  due  to  radiation.  The  one  applied  to  the  Babcock-Wil- 
cox  boiler  consisted  in  a  thermal  insulator  in  the  form  of  an  air 
space  effected  in  the  middle  of  the  brick  side  walls.  The  other 
consisted  in  passing  the  gases  after  they  had  been  through  a  large 
side  flue  round  each  boiler  consecutively  to  the  chimney,  so  that 
whatever  number  of  boilers  happened  to  be  out  of  use  at  any  time, 
they  were  kept  warm  by  the  waste  gases  coming  from  those  in  use. 
Mr.  Geipel  did  not  agree  with  Mr.  Crompton  that  the  Lancashire 
boiler  was  unsuitable  in  all  cases  for  electric  lighting  purposes. 
He  was  of  opinion  that  if  bituminous  coals  were  used,  the  figure 
of  merit  of  the  Babcock-Wilcox  and  Lancashire  boilers  would 
probably  be  reversed,  and  bituminous  coal  was  not  to  be  thought 
altogether  out  of  the  running  for  electric  lighting  stations,  since  it 
had  been  demonstrated  that  it  could  be  burned  under  proper  condi- 
tions without  causing  smoke.  Several  purely  mechanical  engi- 
neers then  addressed  the  meeting,  one  of  them  causing  consider- 
able amusement  amongst  the  assembled  electrical  engineers  by 
solemnly  giving  his  vote  against  the  use  of  high-speed  engines  for 
electric  lighting  purposes. 

THE  PACIFIC  CABLE  QUESTION.— The  question  of  the  pro- 
posed Pacific  cable  still  continues  to  occupy  the  attention  of  sub- 
marine telegraph  circles  in  this  country.  Within  the  last  few 
months  quite  a  shower  of  colonial  representatives  has  descended 
upon  this  country,  and  have  all  with  one  accord  endeavored  to 
catch  the  public  ear  and  open  the  public  pocket  on  behalf  of  a 
British  cable  connecting  Australia  with  Canada.  The  latest 
episode  is  a  long  letter  to  the  "Times"  from  Sir  John  Pender,  con- 
troverting certain  statements  recently  made  by  Sir  Charles  Tupper, 
a  colonial  representative,  at  the  Royal  Colonial  Institute.  Sir 
Charles  Tupper,  as  an  instance  of  the  long  life  which  might  be 
expected  of  a  cable,  stated  that  30  per  cent,  of  the  present  cables 
of  the  Eastern  Extension  Company  were  more  than  20  years  old. 


Sir  John  Pender  points  out  that  nearly  the  whole  of  that  company's 
cables  have  been  renewed  in  a  considerably  shorter  period  than  20 
years.  He  also  shows  by  actual  instances  that  it  is  impossible 
to  rely  upon  a  normal  annual  increa.<;e  of  12V^  per  cent,  in  the  volume 
of  traffic.  The  fact  is  that  this  proposed  cable  has  next  to  no  com- 
mercial raison  d'etre,  at  present  scarcely  any  strategic  value,  and,  let- 
ting alone  the  probability  of  there  being  colonial  politicians  with 
axes  to  grind,  sentiment,  no  doubt  estimable,  is  alone  the  reason 
for  the  outcry  for  this  new  imperial  toy.  The  great  depth  of  the 
Pacific,  which  is  so  frequently  held  up  as  a  source  of  safety  in 
case  of  war,  does  not  really  add  very  much  to  the  security  of 
the  cable  should  a  determined  enemy  be  intent  upon  cutting  it. 
A  cable  can  only  be  picked  up  with  any  degree  of  readiness,  at 
depths  over  a  few  hundred  fathoms,  by  men  who  have  devoted  their 
whole  hves  to  the  care  of  cables.  Any  greater  depth,  therefore, 
than  a  few  hundred  fathoms  does  not,  from  a  strategic  point  of 
view,  add  appreciably  to  the  value  of  a  cable.  The  Canadian  and 
Australian  ends  of  this  cable  will  not  run  immediately  into  deep 
water,  so  that  the  shore  ends  of  this  Pacific  cable  need  to  be 
watched  by  the  ships  of  the  nation  owning  it,  in  order  to  secure 
it  immunity  from  irruption. 

ENGINEERING  AT  CAMBRIDGE.— Professor  Ewing's  labor- 
atory was  opened  at  Cambridge  on  Tuesday  by  Lord  Kelvin. 

THE  HEILMANN  LOCOMOTIVE.— This  much  advertised  loco- 
motive is  now  regularly  running  a  train  from  Paris  to  Mantes,  a 
distance  of  33  miles,  performing  the  journey  in  55  minutes. 


^^nr0  i:)^f  the  pT^et^. 

Telegraph  and  Telephone. 

WASHINGTON,  MO.— A.  W.  Tibbe  has  built  a  telephone  line  to 
Union. 

LONDON,  OHIO.— The  City  Council  has  granted  to  Thos.  H. 
Roland  a  franchise  for  a  magnetic  telephone  system. 

ST.  JOSEPH,  MO.— The  Citizens'  Telephone  Company  is  push- 
ing its  work  to  completion;  its  pole  line  is  all  set,  and  it  has 
started  stringing  wires. 

MIDDLETOWN,  N.  J.— R.  H.  Holmes,  a  brother  of  Superinten- 
dent W.  J.  Holmes,  of  the  Western  Union,  is  organizing  a  telephone 
stock  company  at  Middletown. 


Electric  Light  and  Power. 

EMPIRE,  OHIO.— C.  W.  Nicholson  will  build  an  electric  light 
plant. 

HAMBURG,  lA.— H.  P.  Smith  is  to  establish  a  new  lighting 
plant. 

ST.  JOSEPH,  MICH.— The  electric  light  plant  has  been  de- 
stroyed by  fire. 

VICTORIA,  TEX. — For  information  regarding  the  electric  light 
plant  address  the  mayor. 

RACINE,  WIS. — The  Racine  Common  Council  will  readvertise 
for  bids  for  electric  lighting. 

WELLINGTON,  OHIO.— The  matter  of  the  municipal  electric 
lighting  plant  is  being  discussed. 

GRENADA,  MISS. — The  mayor  may  be  addressed  concerning 
the  proposed  electric  ligh:    plant. 

MOUNT  AIRY,  N.  C— An  electric  light  plant  is  to  be  estab- 
lished, and  the  mayor  may  be  addressed  for  information. 

CUBA,  N.  Y. — It  is  stated  that  the  propesed  electric  ligi.t  plant 
for  Cuba  will  soon  be  btiilt  to  supply  light  for  public  and  private 
use. 

MACON,  GA. — T.  D.  Tinsley  was  appointed  permanent  receiver 
on  May  22  for  the  Macon  Gas,  Light  and  Water  Company,  by  Judge 
Speer. 

HOUSTON,  TEX.— A  resolution  to  issue  $100,000  in  bonds  to  provide 
for  a  municipal  electric  lighting  plant  has  been  referred  to  the  board 
of  public  works. 

ST.  LOUIS,  MO. — Councilman  Albert  Arnstein,  member  of  the 
subway  commission,  reports  to  the  commission  that  it  would  cost 
$1,000,000  to  build  suitable  conduits. 

HILLSBORO,  TEX.— The  electric  light  company,  composed  of 
local  capitalists,  has  come  to  terms  with  the  authorities,  and  will, 
within  45  days,  begin  work  on  its  proposed  electric  light  plant. 

MONROE,  LA.— The  Monroe  Waterworks  and  Light  Company 
is  putting  in  additional  power  in  the  shape  of  a  150-h.  p.  Arming- 
ton  &  Sims  engine,  and  will  operate  a  new  incandescent  circuit  at 
once. 

WASHINGTON,  IOWA.— The  electric  light  plant  has  been 
leased  by  G.  W.  Benedict  for  a  company  in  Liberty,  Ind.  It  will 
take  possession  Aug.  1,  and  will  rebuild  and  improve  the  present 
plant. 

JAMESTOWN,  N.  Y.— A  resolution  has  been  passed  authorizing 
the  board  cf  public  works  and  the  municipal  lighting  commission 
to  make  plans  and  specifications  for  the  proposed  additions  to  the 
municipal    electric    lighting   plant. 

READING,  MASS.— The  town  of  Reading  has  voted  to  reject  the 
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offer  of  the  Woburn  Electric  Company  to  supply  electric  light  to 
the  town,  and  will  instead  build  a  plant  with  a  brick  power  station 
and  41  miles  of  wire,  to  cost  $41,00<J. 

ST.  AUGUSTINE.  FLA.— The  General  Electric  Company,  capi- 
tal sioclc  150,000,  has  applied  for  incorporation  to  build  and  operate 
an  electric  light,  heat  and  power  plant.  VV'm.  A.  MacWilliams  is 
president  and  J.  A.  Enslow  secretary  and  treasurer. 

MOUNT  HOLLY,  N.  J.— The  Citizens'  Water  Company,  capital 
stock  $7o,000,  has  been  formed,  and  the  following  are  the  commiiiee 
in  the  matter  of  the  proposed  waterworks  and  electric  light  plant: 
Thomas  J.  Alcott,  John  U.  John.son,  A.  A.  Anderson  and  Dr.  C.  K. 
C.  Barringlon. 

SPKINGVILLE,  N.  Y.— It  is  stated  that  an  arlihcial  lake  will 
be  made  here,  and  that  power  will  then  be  supplied  to  the  manufac- 
turing industries  of  the  town.  An  electric  light  plant  is  one  of 
the  probabilities.  Messrs.  King,  of  Delevan,  and  Scott,  of  Spring- 
viUe,  are  interested. 

UU  BOIS,  PA.— The  council  of  the  borough  of  Du  Bois  wishes 
to  contract  for  electric  lighting,  to  be  40  or  more  electric  lights  of 
1,;J00  candle  power  each,  lor  a  term  of  six  years  from  Jan.  1,  lhi>i>, 
as  per  plans  in  the  possession  of  the  borough  attorney,  G.  A.  Luke- 
hart.  All  bids  are  to  be  in  by  July  6,  at  7  P.  M.  H.  McCullough. 
L).  J.  Carson  and  F.  A.  Hatlield  are  the  light  committee. 

ST.  Joseph,  mo.— waiter  C.  Stewart,  formerly  electrician  of 
the  People's  Street  Itailway,  Electric  Light  and  Power  Company, 
has  been  appointed  electrical  inspector.  Heretofore  St.  Joseph 
has  been  without  an  inspector.  His  salary  is  paid  partly  by  the 
city  and  partly  by  the  Board  of  Fire  Underwriters.  William  H. 
and  Oliver  Harriman,  of  New  York,  stockholders  of  the  St.  Joseph 
Traction  and  Lighting  Company,  are  in  the  city  seeing  about  in- 
creasing the  lighting  capacity  of  the  plant  this  fall. 


The  Liectric  Railway. 


RED  BANK,  N.  J.— An  electric  road  is  proposed  from  Red  Bank 
to  Seabright. 

SANDLAKE.  N.  Y.  -The  survey  fo  *  the  Troy  and  Sandlake  Rail- 
way iius  been  completed. 

NEWARK,  N.  Y.— The  Village  Board  is  considering  an  applica- 
tion for  right  to  build  an  electric  railway  on  the  streets  here. 

ELMIRA,  N.  Y.— The  West  Side  Street  Railway  wui  in  a  few 
days  begin  the  work  of  laying  its  lines  in  the  eastern  part  of  the 
city. 

GRAND  RAPIDS,  MICH.— The  North  Park  Street  Railway  Com- 
pany has  raised  $75,000  on  mortgage,  to  be  devoted  to  improve- 
ments. 

NEW  BRITAIN,  CONN.— Superintendent  Breed,  of  the  Electric 
Traction  Company,  will  make  extensions  and  improvements  this 
Hpring. 

OPELIKA.  ALA.— The  Opellka  and  Auburn  Electric  Railway 
Company  is  In  the  market  for  equipments.  Address  C.  I. 
Daughtry. 

KANSAS  CITY,  MO.— W.  J.  Smith  Is  organizing  a  company  t.> 
rocon.Hiruct  and  extend  the  East  Fifth  street  railway.  Electricity 
will  be  the  motive  power. 

GREEN  ISLAND.  N.  Y.— The  petition  of  the  Troy  City  Railway 
Company  to  change  Uh  motive  power  from  hor.ses  to  electricity  Is 
receiving  many  signatures. 

APPLETON,  WIS.— F.  S.  Maxwell,  representing  the  TlUotson 
interest.  Is  pushing  the  scheme  for  an  electric  road  betwe<?n  Neenah 
and  Kaukauna,   via  Applelon. 

COIIOIOS,  N.  Y.— Resl(le)its  of  the  first,  fourth  and  llfth  wards 
met  in  Houlihan's  Hall  and  discusseil  the  matter  of  establishing 
a  belt  lino  railway  over  the  hill. 

WHITIO  PLAINS,  N.  Y.  -A  special  committee,  consisting  of  S. 
L.  H.  Ward  and  James  H.  Lockwoo.l  :ui'  looking  Into  ilx-  M'.itt.r  of 
a  street  railway  for  White  Plains. 

NKW  HRlTNSWICIv,  N.  J.— Tli<-  lioard  of  Tra.le  has  .-xi-iessed 
Itself  In  favor  of  having  the  elcctrl<-  railro.ol  orclin.in.c.  now  pend- 
ing, passed  over  the  mayor's  veto. 

IMTNXSUT.\WNKY.  PA.-  There  Is  a  soh.ine  l.-'lng  tnlk.d  of  to 
build  an  electric  railway  between  I'unxsntawni-y  and  Indiana,  but 
no  dcflntte  move  has  yet  been  made. 

WIl.KE.'^BARRE.  PA.— The  dlrrelors  of  the  Wllk-sbarro  and 
Wyoming  Valley  Traction  Company  have  decided  to  build  the  rond 
up  over  the  heights  within  30  days. 

WASHINGTON.  D.  C.  The  Washington.  Alexandria  and  Mt. 
Vernon  l-llectrlc  Railway  Company  has  been  anihorlrod  by  Con- 
gress to  lay  tracks  on  certain  streets. 

PF.EKSKILL.  N.  Y.— The  New  York  ".Mali  and  Kxpr  s.^  ••tate!" 
that  the  proposed  electric  strt^M  railway  line  for  Peeksklll  has  boen 
abandoned,  as  the  necessary  rnpllal  could  not  be  raised. 

SOUTH  KINGSTON,  R.  I.-  The  taxpayers  have  decided  to  op- 
pose any  attempt  to  locate  an  electric  ro.-id  In  their  town.  They 
think  it  wid  injure  the  quiet  humdrum  respectability  of  the  place. 


WASHINGTON,  MO.— A.  W.  Tlbbe.  proprietor  of  the  Washing- 
ton electric  light  plant,  has  extended  his  incandescent  circuit  to 
the  neighboring  town  of  Union,  10  miles  distant,  and  will  light  up 
June  2. 

AKRON,  OHIO. — A  company  has  been  formed  by  Gen.  Sara. 
Thomas,  of  New  York;  the  Hon.  Calvin  S.  Brice,  U.  S.  Senator,  and 
others,  with  a  capital  of  $3,000,000,  to  build  an  electric  line  from 
Akron  to  Pittsburgh. 

NEWBURGH,  N.  Y.— The  petition  of  the  Newburgh  and  Orange 
Lake  Railway  for  right  to  build  a  street  railway,  will  be  heard 
May  29,  at  7:30  P.  M.,  in  the  common  council's  room.  D.  J.  Coun- 
tant  is  clerk  of  the  council. 

HONESDALE,  PA. — In  the  matter  of  the  proposed  electric  road 
between  Honesdale  and  Hawley,  D.  J.  Duncan,  of  Johnstown,  who 
is  connected  with  the  Carbondale  Traction  Company,  states  thai. 
he  will  put  $5,000  into  the  venture. 

BLOOMFIELD,  N.  J.— The  Bloomfield  township  committee  has 
referred  to  a  special  committee  the  application  of  Frank  W.  Child, 
on  behalf  of  the  Suburban  Traction  Company,  for  leave  to  change 
its  motive  power  from  horses  to  electricity. 

LEWISTON,  N.  Y.— It  is  stated  on  reliable  authority  that  Con- 
tractor West  will  soon  begin  work  on  an  electric  line  from  Lewlston 
to  Youngstown.  A  large  number  of  Italian  laborers  now  quar- 
tered in  Lewlston  gives  color  to  the  rumor. 

SKOWHEGAN,  MICH.— The  matter  of  the  proposed  electric 
road  from  Skowhegan  to  Norridgewock  Is  again  being  agitated. 
Amos  F.  Gerald,  Hon.  I.  C.  Libby  and  S.  A.  Dinsmore  have  been 
looking  over  the  ground,  and  steps  will  soon  be  taken. 

ST.  AUGUSTINE,  FLA.— The  St.  Augustine  Electric  Railroad 
Company  is  preparing  to  build  an  electric  plant  at  North  Beach 
to  operate  its  road.  The  company  will  extend  the  road  4Vi 
miles,  and  is  in  the  market  for  cars  and  electric  supplies. 

BALTIMORE,  MD.— President  Nelson  Perin,  of  the  City  and 
Suburban  Railway,  has  asked  the  authorities  for  permission  to  ex- 
tend the  company's  tracks  from  the  present  terminus  at  Point 
Breeze  to  Sparrow's  Point,  and  the  matter  is  under  deliberation. 

PINE   BLUFF,   ARK.— The  Citizens'    Street  Railway  Company 

has  been  sold  to  a  Cincinnati  company,  of  which  K.  P.  Bradford 
will  be  president  and  general  manager,  but  the  board  of  directors 
will  be  chosen  in  Pine  Bluff.  The  entire  line  will  be  improved  and 
electric  power  adopted. 

BLOOMFIELD,  N.  J.— At  a  meeting  of  the  Bloomfleld  township 
committee  the  Central  Jersey  Traction  Company  asked  for  a  fran- 
chise to  build  a  trolley  line  from  the  Montclair  line  to  the  Newark 
line  through  Bloomfield  avenue,  and  the  petition  was  referred  to 
the  committee  on  franchises. 

PITTSBURGH,  PA.— The  committee  on  corporations,  of  Alle- 
gheny, Pa.,  has  granted  to  the  Union  Line  permission  to  extend 
its  line  from  Wood's  Run  avenue  to  Watson  Park.  The  Alle- 
gheny Traction  Company  has  also  been  granted  permission  to 
build  an  electric  line  on  Spring  Garden  avenue. 

PHILADELPHIA,  PA.— The  Manayunk.  Roxborough  and  Wls- 
sahickon  Inclined  Plane  Railway  Company  has  awarded  to  Stern  A 
Silverman  the  contract  for  building  the  new  power  house  at 
Shawmont,  and  the  full  equipment  of  the  road  from  WIssahickon 
to  Barren  Hill,  the  work  to  be  finished  within  60  days  at  a  cost  of 
$60,000. 

HACKENSACK,  N.  J.— Alfred  C.  Zabriskle  is  before  the  Hack- 
ensack  Improvement  Commission  in  the  matter  of  getting  a  fran- 
chise for  his  proposed  street  railway,  but  he  refuses  to  specify  the 
power,  barring  only  steam,  which  he  guarantees  not  to  use.  He 
has  been  asked  to  make  a  definite  request,  and  the  matter  will 
then  be  considered. 

WASHINGTON.  D.  C— Sealed  proposals  will  be  received  at  the 
offlce  of  the  commissioners  of  the  District  of  Columbia  to  2  P.  M., 
June  7,  for  relaying  with  grooved  rails  so  much  of  the  Columbia 
Railway  tracks  as  may  be  necessary,  In  accordance  with  speci- 
fications and  blank  forms  of  proposals  on  application  to  J.  W.  Ross. 
Geo.  Truesdell  and  C.  F.  Powell. 

ELIZABETH.  N.  J.— The  Suburban  Electric  Street  Railway 
Company,  through  its  attorney.  B.  V.  Llndabury,  has  applied 
to  the  Board  of  Freeholders  for  perml.^slon  to  lay  tracks  between 
Elizabeth  and  Plainfield  and  Westfield.  At  the  next  meeting  of 
the  board  a  date  will  be  fixed  for  a  public  hearing,  and  there  Is  no 
doubt  that  much  opposition  will  arise. 

NASHVIT,LE.  TENN.— General  Jackson,  president  of  the  Nash- 
ville Street  Car  Company,  states  that  he  h-^s  made  a  five-^  n- 
tract  with  the  Cumberland  Electric  Light  and  Power  <  y. 
by  which  the  company  will  furnish  power  to  operate  the  street 
cars.  The  Cumberland  Electric  Light  and  Power  f'ompany  will 
take  over  the  plant  of  the  old  United  Electric  Company,  and  Im- 
prove and  extend  the  same. 

HARTFORD.  CONN.— D.  F.  Keenan.  of  Merlden,  Conn.,  ha* 
signed  a  contract  with  the  Hartford  Street  Railway  Company  to 
build  extens!|on!«  to  Windsor.  Pequomock  and  Rainbow,  and  per- 
haps to  South  Windsor.  His  contract  does  not  call  for  doing  th.- 
overhead  work.  Mr.  Keenan  is  one  of  the  owners  of  the  Merlden 
Railway  system. 

APPLETON.  WIS.— D.  W.  Stroud,  Norman  McCarthy.  T.  S. 
Maxwell  and  F.  E.  Cole  contemplate  building  an  electric  railway 
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from  Oshkosh  to  Kaukauna,  via  Neenah  and  Appleton.  The 
County  Board  of  Outagamie  County  will  pass  on  the  matter  of  a 
franchise  at  a  special  meeting  in  June,  and  work  will  be  begun  at 
the  earliest  possible  moment. 

WILMINGTON,  DEL.— The  Wilmington  City  Electric  Company 
is  negotiating  for  the  purchase  of  the  Riddle's  Mills  site,  on  the 
Brandywine,  II/2  miles  from  the  centre  of  the  city,  and  the  pres- 
ent lighting  station  for  the  generating  of  electrify  for  light  and 
manufacturing  needs.  The  water  power  at  the  location  is  300  h.  p., 
which  is  considered  ample  for  the  company's  needs.  The  city 
lights  will  get  their  electricity  from  the  new  plant.  The  company 
has  secured  the  city  lighting  for  another  term  at  a  reduced  rate. 


Miscellaneous  Notes. 


THE  CORRESPONDENCE  SCHOOL  OF  TECHNOLOGY,  of 
Cleveland,  Ohio,  has  issued  a  catalogue  containing  a  description  of 
the  various  courses  taught,  with  portions  of  correspondence  papers 
to  illustrate  the  methods  pursued.  A  full  explanation  of  the  scope 
and  object  of  the  school  is  given,  and  its  manifest  advantages 
pointed  out.  The  high  technical  standing  of  the  members  of  the 
faculty,  and  the  fact  that  all  are  engaged  in  commercial  work,  are 
two  points  of  importance  brought  out. 

THE  ROSE  POLYTECHNIC  INSTITUTE,  Terre  Haute,  Ind., 
though  one  of  the  youngest  of  the  institutions  which  have  estab- 
lished electrical  departments,  has  enjoyed  unusual  success.  While 
its  plan  of  education  insists  upon  and  fully  develops  the  theoretical 
side  of  the  instruction,  and  includes  the  modern  languages  as  well, 
it  lays  especial  emphasis  on  the  practical  side  of  technical  educa- 
tion, as  it  is  able  to  do  throughout  the  whole  course  of  four  years 
by  reason  of  ample  shops,  drafting  rooms  and  laboratories,  and  an 
exceptionally  complete  outfit  of  instruments  of  precision. 

PENNOCK  AGAIN.— The  "Universal  Magazine,"  a  new  monthly 
publication  of  Boston,  discounts  its  future  by  devoting  a  page  and 
a  half  of  its  April  issue  to  G.  B.  Pennock,  accompanied  by  a  full 
page  portrait — and  a  full  page  advertisement.  It  is  announced 
that  "the  Pennock  system  can  put  20  h.  p.  in  a  boat  and  deliver  100 
h.  p.;  yes,  200  h.  p. — at  the  propeller  shaft."  The  advertisement 
concludes  with  a  statement  that  a  limited  amount  of  the  Pennock 
stock  is  now  offered  in  lots  to  suit  investors,  and  we  learn  that 
Riverton,  N.  J.,  is  now  one  of  the  bases  of  operation. 

FREE  ELECTRICITY.— Mr.  Fremont  Wilson,  in  a  letter  to  the 
"Standard,"  a  journal  devoted  to  the  underwriters'  interests,  states 
that  in  Brooklyn  there  are  places  where  people  are  using  escaped  cur- 
rent from  the  trolley  lines  and  ground  connections  for  the  purpose  of 
running  motors  and  furnishing  current  to  lights,  attaching  their  wires 
to  the  water  pipes  for  one  connection  and  to  the  elevated  railway 
structure  for  the  other.  He  says  that  in  a  store  window  in  that 
city  there  is  a  motor  running  connected  in  this  manner,  and  that 
it  has  been  brought  to  his  attention  that  one  of  the  telephone  ex- 
changes in  a  suburban  district  intends  to  use  a  motor  dynamo  for 
the  purpose  of  running  the  telephone  exchange,  it  being  intended 
to  use  the  ground  connections  and  escape  current  from  the  trolley 
line  for  the  purpose  of  operating  the  motor,  and  then  use  the  cur- 
rent which  is  developed  from  the  generating  end  of  the  armature  of 
the  motor  dynamo  for  the  purpose  of  supplying  current  to  the  tele- 
phone exchange,  thus  doing  away  with  batteries.  Mr.  Wilson 
adds  that  it  has  been  broadly  intimated  to  him  that  this  plan  is 
being  tried  in  a  telephone  station  not  a  very  great  distance  from 
New  York  City. 

ELECTRIC  HEATING.— In  a  paper  recently  read  by  Mr.  W.  S. 
Hadaway,  Jr.,  before  the  New  York  Electrical  Society,  on  "Electric 
Heating  from  the  Engineering  Point  of  View,"  it  is  shown  that 
electric  street  car  heaters  only  cost  5  cents  per  day  more  than  coal 
stoves,  the  figures  being  20  and  15  cents,  respectively.  It  is  stated 
that  present  installations  of  cooking  apparatus  demonstrate  the  suc- 
cess of  electric  cooking,  both  as  regard  cost  and  simplicity  of  op- 
eration. An  Installation  in  this  city  operating  since  Jan.  1  has 
proven  conclusively  that  theoretical  deductions  are  not  far  fetched, 
and  that  electric  cooking  can  no  longer  be  regarded  as  an  experi- 
ment or  a  fad.  This  plant  consists  of  oven  of  two  compartments, 
broiler  of  three  sections,  portable  stoves  of  various  sizes,  tea- 
kettle and  farina  boiler,  which  have  heaters  directly  attached  to 
them,  and  plate  warmer.  The  cooking  operations  are  carried  on 
beneath  a  hood  ventilated  by  a  fan  driven  by  a  motor,  and  the 
kitchen  is  very  comfortable  as  a  dining  room.  At  the  rate  of  5 
cents  per  horse  power  hour,  the  cost  per  person  per  day  is  about 
2  cents.  At  the  rate  of  21^  cents  per  horse  power  hour,  which  may 
be  considered  a  fairly  representativ^e  price  from  water  power  sta- 
tions, cost  per  person  per  day  would  be  about  1  cent,  and  from  an 
isolated  -plant,  directly  operated,  cost  per  person  per  day  would  be 
about  2-5  cent.  Electric  cooking  is  therefore  far  cheaper  than 
cooking  by  gas  or  stoves,  excluding  the  water  boiling  factor,  which 
is  more  expensive.  Heating  houses  by  electricity  is  pronounced 
impracticable,  and  it  is  stated  that  for  space  heating  coal  at  $5  per 
ton,  burned  under  a  good  boiler,  and  distributed  throughout  the 
building  by  direct  steam,  is  on  a  parity  with  the  electrical  horse 
power  at  $4  per  year,  while  there  is  no  instance  where  power  can 
be  sold  at  this  rate;  in  fact,  interest  cost  on  an  electrical  plant 
usually  equals  this  amount. 


®ratte  and  gndxx^tvral  |lot^0- 

THE  CHICAGO  INSULATED  WIRE  COMPANY  has  moved  its 
office  to  Rooms  414  to  416,  Northern  Building,  corner  of  Lake  and 
La  Salle  streets,  Chicago. 

CHAS.  C.  CALDWELL,  electrical  and  mechanical  engineer,  has 
removed  from  Springfield,  Ohio,  to  Shelbyville,  Ind.,  where  his  ad- 
dress is  82  West  Broadway. 

THE  AMERICAN  CIRCULAR  LOOM  COMPANY  announces 
that  it  removed  its  offices  to  its  factory.  Highland  and  Suffolk 
streets,  Chelsea,  Mass.,  on  May  22,  1894.  The  present  postal  ad- 
dress is  Chelsea  Station,  Boston,  Mass. 

THE  PECKHAM  MOTOR  TRUCK  AND  WHEEL  COMPANY, 
Havemeyer  Building,  New  York,  has  accepted  the  resignation  of 
A.  W.  Field  as  vice  president,  and  elected  H.  C.  Soop,  of  Kingston, 
to  the  vacancy  thus  created.  Mr.  Field  will  take  charge  of  the 
Boston  office. 

THE  BOSTON  GEAR  WORKS,  31  Hartford  street,  Boston,  has 
issued  its  1894  catalogue,  containing  40  pages  of  lists,  illustrations 
and  information  relating  to  gears.  A  specialty  of  this  firm  is  that 
of  cutting  all  kinds  of  gears  to  order  and  furnishing  gears  for  ex- 
perimental work. 

THE  MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 
50  Broadway,  New  York,  has  issued  a  revised  price  list  of  the 
Fleming  woven  wire  gauge  dynamo  brushes,  which  are  so  largely 
used  in  central  stations,  and  have  been  adopted  by  the  United 
States,  English  and  Brazilian  navies. 

THE  ELECTRIC  APPLIANCE  COMPANY,  of  Chicago,  has  de- 
vised a  special  globe  net  for  arc  lamps  to  meet  the  requirements  of 
underwriters.  The  company  also  reports  the  sale  of  a  large  num- 
ber of  complete  Mogul  lamp  equipments  for  theatre  and  hall  light- 
ing during  the  past  week,  in  addition  to  several  outfits  for  outside 
work,  as  a  substitute  for  arc  lamps. 

THE  ELECTRICAL  ASSOCIATION,  INC.,  of  Waterbury,  Conn., 
has  placed  the  contract  for  its  new  power  station  with  the  Berlin 
Iron  Bridge  Company,  of  East  Berlin,  Conn.  The  building  will 
be  66  feet  in  width  and  183  feet  in  length,  the  side  walls  of  brick 
and  the  roof  covered  with  the  Berlin  Iron  Bridge  Company's  pat- 
ent anti-condensation  corrugated  iron. 

THE  PRICE  RAILWAY  APPLIANCE  COMPANY,  125  South 
Fifth  street,  Philadelphia,  have  recently  placed  on  the  market  a 
new  copper  bond,  which  affords  90  square  inches  of  contact  with 
the  two  rails,  and  which  is  offered  as  a  substitute  for  the  inade- 
quate bonding  with  rods  from  1/3  to  9-16  inch  in  diameter,  and  01 
a  length  varying  from  10  to  30  inches. 

THE  WESTON  ENGINE  COMPANY,  Painted  Post,  N.  Y.,  sends 
us  a  handsomely  printed  and  bound  catalogue  containing  an  un- 
usually clearly  written  technical  description  of  the  various  parts  of 
the  Weston  automatic  engine,  and  illustrated  by  a  number  of 
beautifully  executed  cuts  by  Bartlett.  Rules  for  calculating  the 
horse  power  of  indicator  cards  and  a  list  of  Weston  engine  con- 
stants are  appended. 

THE  BUILDERS'  IRON  FOUNDRY,  Providence.  R.  I.,  has  re- 
cently successfully  cast  one-half  of  the  General  Electric  Company's 
450,000-watt  alternating  current  '.iynamo.  This  is  a  difficult  piece 
of  work,  as  10  laminated  iron  pole  pieces  have  to  be  cast  in,  and  it 
is  essential  that  they  be  absolutely  united  with  the  cast  iron  and 
accurately  spaced.  The  Builders'  Iron  Foundry  is  particularly 
successful  with  this  v>lass  of  work. 

THE  CREAGHEAD  ENGINEERING  COMPANY,  296  Plum 
street,  Cincinnati,  Ohio,  has  issued  a  catalogue,  consisting  of  24 
large  pages,  and  containing  illustrations,  descriptioi  s  and  prices 
of  electric  railway  overhead  parts.  A  very  complete  line  of  trolley 
fittings  is  shown,  as  well  as  station  and  line  switches,  lightning 
arresters,  line  material  and  arc  lamp  pulleys.  A  complete  cipher 
code  is  given  for  ordering  material  by  telegraph. 

M.  T.  DAVIDSON,  43-53  Keap  street,  Brooklyn,  has  issued  a  hand- 
somely bound  volume  of  118  pacjs,  containing  descriptions  and 
cuts  of  the  numerous  types  of  Davidson  pumps.  The  variety  of 
uses  to  which  this  design  of  pumps  is  adapted  is  illustrated  by  a 
list  of  no  less  than  34  different  kinds  that  are  manufactured.  Some 
20  pages  of  the  book  are  devoted  to  useful  information  for  engi- 
neers, including  table  of  areas  of  circle^;,  friction  losses  in  water 
pipes  a.id  steam  data. 

THE  CORLISS  STEAM  ENGINE  COMPANY,  a  newly  organ- 
ized corporation,  has  purchased  the  extensive  works  of  the  Geo. 
H.  Corliss  Steam  Engine  Company,  of  Providence,  R.  I.,  and  the 
business,  which  has  been  partly  suspended  since  the  death  of  Mr. 
Corliss,  about  18  months  ago,  will  again  be  actively  resumed.  The 
company  will  build  the  Corliss  engine  in  all  of  the  diflerent  styles, 
i.  e.,  condensing,  non-condensing,  single  01  in  pairs,  compound  and 
triple  expansion,  in  sizes  from  50  to  3,000  h.  p.,  and  also  the  Corliss 
patent  vertical  tubular  water  leg  boiler.  The  new  organization 
has  retained  all  the  heads  of  departments  employed  and  trained 
by  Mr.  Corliss.  The  officers  of  the  company  are:  D.  M.  Thomp- 
son, president  and  treasurer,  for  the  past  12  years  general  manager 
of  B.  B.  &  R.  Knight's  mills;  Stephen  A.  Jenks,  vice  president, 
treasurer  Fales  &  Jenks  Machine  Company,  Pawtucket,  R.  I.; 
Wm.  B.  Sherman,  secretary;  L.  H.  Wattles,  superintendent,  and 
Charles  E.  Giles,  agent,  formerly  superintendent  and  agent  of  the 
Corliss  Steam  Engine  Company. 
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THE  OERLIKON  COMPANY,  of  Switzerland,  has  Issued  a  hand- 
Home  pamphlet  concerning  its  alternate  current  machines,  with  sta- 
tionary armatures,  for  both  single  phase  and  multiphase  currents. 
The  advantages  of  such  dynamos  and  motors  are  briefly  pointed 
nut,  and  quite  a  number  of  illustrations  are  given,  not,  as  is  usual, 
showing  simply  the  external  appearance  of  the  machine,  but  giv- 
ing instead  sections  and  detailed  views,  as  also  a  large  600-h.  p. 
high  tension  alternator  of  a  horizontal  type,  driven  directly  by  a 
turbine.  A  table  of  the  principal  data  is  given  for  single  phase 
and  three  phase  alternators,  the  normal  frequency  for  which  ap- 
pears to  be  50.  The  efficiencies  reach  94  and  95  per  cent.  In  the  larg- 
est machines,  which  for  the  three  phase  current  had  an  output 
of  "00  kw.  A  list  of  the  principal  Installations  of  these  large  ma- 
chines is  given,  among  which  are  17  for  the  three  phased  current, 
aggregating  24  machines  of  a  total  of  3,710  h.  p..  In  several  of  which 
5,000  volts  are  used.  Including  one  in  which  750  h.  p.  is  transmitted. 


The  single   phaised  system  is   used  chiefly  for  lighting,   while  the 
three  phased  Is  used  almost  exclusively  for  power  transmission. 


gu0tne00  IXiyttce^. 


BATTERY  CUT-OUT  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  Syracuse,  N.  Y. 

OPEN  AND  CLOSED  CIRCUIT  CELLS.— The  Hayden  car- 
bon porous  cup  No.  1  cell;  the  Hayden  carbon  porous  cup  No.  2 
cell;  a  Leclanche  clay  porous  cup  cell;  a  standard  Fuller  cell; 
a  No.  2  Fuller  cell;  a  single  cylinder  carbon  cell;  a  double  cylinder 
carbon  cell.  All  reliable  and  efficient,  and  at  prices  lower  than 
ever.  THE  HAYDEN-BOOKER  MANUFACTURING  COMPANY. 
2140  DeKalb  St.,  St  Louis,  Mo. 


Illustrated    Record   of    Electrical    Patents- 


U.  S.  PATENTS  ISSUED  MAY  15,  1894. 
(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,  New  York.) 

519,726.  ELECTlilC  ARC  LAMP;  "\V.  Mathlesen,  Leipsic,  Ger- 
many. Application  liled  May  29,  1S93.  This  comprises  a  fixed 
piston,  a  rack  bar  attached  to  one  end  of  the  cylinder,  a  pinion 
operated  by  the  rack,  and  a  carbon  holder  actuated  by  the 
pinion.      (See   Illustration.) 

519,794.  ELECTRIC  RAILWAY  SY^STEM;  D.  Mason,  Schenec- 
tady, N.  Y.  Application  liled  June  27,  1893.  This  comprises 
niaiii  and  branch  conductors  connected  with  switching  levers  In 
alignment  with  the  rails  of  the  track,  and  adapted  to  be  ac- 
tuated by  the  wheels  of  the  vehicle,  and  short  sectional  con- 
ductors provided  with  circuit  connections  for  connecting  them  to 
the  branch  conductors. 

619,813.  ELECTRICALLY  GOVERNED  SWITCH;  E.  H.  E. 
klatte,  Freiburg,  Baden,  Germany.  Application  tiled  Feb.  29, 
1892.  The  combination  of  a  railway  track,  a  switch  tongue,  an 
electric  motor  connected  with  the  switch  tongue  for  actuating 
It,  a  pole  changer  for  the  motor,  an  electric  switch  disposed  near 
the  pole  changer,  a  circuit  breaker,  mechanism  connecting  the 
breaker  with  the  switch  mechanism  and  conducting  wires  lead- 
ing from  the  pole  changer  and  reversing  switch  to  the  motor 
and  circuit  breaker. 


NO.   r.19.726.-  ELECTRIC   ARC    LAMP. 

519,837.  TROLLEY  WHIOKL;  V.  N.  Cruser.  Flatbu8h.  N.  Y.  Ai- 
pllfutlon  liled  Feb.  13,  IS'.M.  A  trolley  wheel  formed  of  two  parts 
mounted  for  inovenu-nt  In  the  sr.  —  n  -"-"otlon  at  different  rales 
of  speed. 

519,849.  ALTERNATING  CURRENT  ARC  LIGHTING  SYSTEM; 
T.  Speneor,  IMiiludolphln.  Pa.  Appllcntion  Hied  Feb.  12,  1S94. 
This  ci.nu'iisis  a  switch  for  coiipllMK  a  variable  number  of  turns 
of  a  tranaformor  winding  in  the  lamp  circuit,  and  means'  for 
lowering  the  voUhko  after  the  lamp  has  been  thrown  Into  ac- 
tion.     (See  illustration.) 

B19.S58.  CONSTANT  CURRENT  DYNAMO;  W.  H.  Elklns.  Cani- 
brldKc,  Ma.'i.s.  Application  filed  Feb.  3.  1S94.  This  comprises  a 
compound  wovnid  Held,  po.sttlve  and  negative  terminals  and 
means  for  moving  the  brushes  about  fie  coninuitat<ir. 

519,862.  METHOD  OF.  AND  MEANS  FOR.  STARTING  SYN- 
CHRONOUS ."lOTORS;  B.  G.  Lamme.  Pittsburgh.  Pa.  Appli- 
cation  flicd   April  5,   1893.      The  combination   of  a  constant   po- 


tential alternating  current  system,  and  a  mutiphase  self-ex- 
citing synchronous  motor;  with  a  converter  for  each  phase  of 
the  current  having  Its  primary  in  circuit  with  the  main  leads 
and  its  secondary  In  circuit  with  the  motor  armature  and  means 
whereby  the  potential  of  the  secondary  circuits  may  all  be  sym- 
metrically varied. 

519.869.  ELECTRIC  MECHANISM  FOR  GIVING  REClPROt^AT- 
ING  MOTION;  H.  S.  McKay,  Boston,  Mass.  Application  filed 
March  12,  1892.  This  comprises  a  movable  contact,  fixed  con- 
tacts for  engagement  therewith  and  electric  connections  between 
the  contacts. 

519.870.  MAGNETIC  ENGINE  FOR  RECIPROCATING  TOOLS; 
H.  S.  McKay,  Boston,  Mass.  Apllcatlon  filed  July  5.  1892.  This 
consists  of  two  or  more  solenoids  and  a  plunger  adapted  to  be 
reciprocated  by  them. 


NO.    619,849.— ALTERNATING    CURRENT    ARC    LIGHTING 

SYSTEM. 

519,876.  TELEPHONE  CIRCUIT;  C.  E.  Scrlbner,  Chicago.  III. 
Application  filed  Sept.  28,  1693.  This  comprises  induction  coilu 
having  secondary  helices  connected  la  parallel  branches  of  the 
telephone  circuit,  two  In  each  branch,  and  their  primary  helices 
in  circuit  with  a  common  microphone,  a  receiver  having  one  ter- 
minal connected  to  each  branch  between  the  two  Induction  coilt. 
thereof,  one  secondary  helix  in  each  branch,  upon  opposite  sides 
of  the  telephone  terminal,  being  constructed  to  have  high  im- 
pedance. 

519,88L  DEVICE  FOR  REGULATING  ELECTRICITY  GENER- 
ATED BY  MEANS  OF  WIND  I'OWER;  T.  A.  Wlllard,  Nor- 
walk,  Ohio.  Application  liled  April  6,  1893.  This  consists  of 
a  regulator  consisting  of  a  soft  wound  core,  a  cross  bar,  an  ar- 
mature pivoted  to  the  cross  bar,  switch  lever  movable  with  the 
armature,  a  spring  engaging  the  pivoted  end  of  the  switch  lever, 
segmer.ts  over  which  the  switch  lever  moves  and  with  which 
its  free  end  contacts,  and  resistance  coils  connecting  the  seg- 
ments. 

619.912.  ELECTRIC  ARC  LAMP;  J.  F.  Kester,  Buffalo.  N.  Y.  Ap- 
plication filed  Oct.  23,  1893.  This  comprises  a  frame  and  max- 
net,  carbon  rod,  armature  lever  hinged  to  the  frame,  a  spring  to 
elevate  the  lever,  a  gripping  plate  suspended  from  the  arma- 
ture in  such  manner  as  to  permit  one  end  to  ral.'ie  and  desoend. 
and  a  cam  stop  rotatably  secured  on  a  post  for  limiting  the  ele- 
vation of  the  armature  lever. 

519.932.  ELECTRIC  RAILWAY  SIGNAL;  R,  M.  Strong  and  C.  F. 
Reed.  Omahn,  Neb.  Application  filed  Sept.  5.  1893.  This  com- 
prises two  pairs  of  Independent  conductors  and  means  whereby 
a  current  In  any  section  of  the  first  pair  will  open-circuit 
l>r<'akers  in  a  corresponding  section  of  the  second  pair. 

519.936.      ELECTRIC    RAILWAY    SIGNAL;    F.    Beattle.    Leete    Isl- 
and. Conn.      Application  filed  April  2.  1894.      This  comprises  an 
alarm  bell,  a  reciprocal  and  rotatable  rod  controlling  the  mak- 
ing and  breaking  of  the  circuit  of  the  bell,  a  plunjrer.  a  button 
1  to  the  lower  end  of  tl  ind  c<m  the  plunger 

.    and    a    pivotal  trip    .        ,       i  to  be  .1  upon  by  • 

tripping   device   applied    to    the    railway   and   constructed   to  be 
coupled  with  the  rod  through  the  medium  of  the  button. 

519.946.  ELECTRIC  INDICATOR;  W.  E.  Garey.  Chlcairo.  111.  Ap- 
plication filed  Oct.  13.  1S93.  The  combination  of  an  «- 
net  and  an  armature  having  a  portion  pivoted  to  th-  ne 
pole  of  the  magnot.  and  a  portion  located  in  the  field  of  the  other 
pole  of  the  magnet  and  extending  laterally  from  the  first  portion. 

Cnpie»  of  the  fprcification*  and  drawingf  eotnptetf  of  any  paUni 
ntrnlioned  in  this  rrcord—or  of  any  other  potent  isfued  tinee  JftS6 — cat* 
bf  had  for. tS  cent*.  Givf  datt  and  number  o/  patrnt  detired  and  ad- 
dre»i  The  W.  J.  Johntton  Co.,  Ltd.,  2SJ  Broadway,  Xev  York. 
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THE  MEASUREMEN  r   OF  ENERGY  TkANSMITTED  BY   POLYPHASED 
CUKRENTS. 

In  this  issue  we  print  the  first  section  of  an  article  on  the 
meiisurement  of  energy  transmitted  by  polyphased  currents. 
While    p(;l\phase(l    currents   have   already   begun   to   enter 
largely  into  use,  as  shown  by  the  accounts  of  applications 
which  have  been  recently  appearing  in  our  cfjluinns,  there 
has  not  yet  been  pu]:)lished  in  English  any  other  than  frag- 
mentary  mention  as  to  the  methods  necessary  to  be  em- 
ployed in  making  power  measurements.     Owing,  however, 
to  the  complication  of  making  such   measurements  of  al- 
ternating  currents   differing  in   phase   with   each   other,  or 
when  the  ciUTcnt  is  not  in  phase  with  the  E.  .M.  F.,  by  the 
use  of  any  of  the  methods  so  far  proposed  W'hich  employ  volt- 
meters or  ammeters,  it  is  not  likely  that  any  of  these  will  be 
practically  employed,  in  view  of  the  fact  that  readings  can  be 
directl)'  taken  from  wattmeters.     There  is,  conseciuently,  a- 
large  field  for  the  latter  in  this  branch  of  electrical  application, 
and  it  is  probable  that  some  of  those  invented  in  the  past 
l:)ut  not  utilized  may  now-  come  before  the  public  for  diis 
purpose.     An  incidental  benefit  of  their  introduction  for  use 
with  alternating  currents  will  probably  be  their  more  gen- 
eral  adoption   also    for   continuous   current   measurements, 
wliere  their  great  convenience  does  not  yet  seem  to  have 
been  fully  appreciated. 


THE  SMALL    BOY    AND     THE   RAILROAD   TRAIN. 

Once  upon  a  time  a  mischievous  small  boy  escaped  from 
tlie  back  yard  to  which  his  activities  had  theretofore  been 
confined  and  where  his  sole  pleasure  had  consisted  in  the 
bonil)ardnient  of  the  windows  of  a   neighboring  property 
with   pebbles.      Wandering   forth   into  the  great   world,   of 
which  vague  though  enticing  glimpses  had  been  obtained 
tk.rough    occasional    peeps    over    the    top    of    a    fence,    he 
saw    many    sights     which     had    previously    been    beyond 
the     limits     of     his     circumscribed     vision     and     finally 
spied    a    railroad    train    coming    in    his    direction.      Our 
doughty     small     bo\-    was     not     of     the     kind,     however, 
to    be    frightened    by    an     apparition    even    as    unaccus- 
tomed  to   him   as   this  one,  for  had  he  not  the  recollection 
of  his  triumph  over  the  neighboring  property  which  had  so 
meekly  borne  his  constant  volleys  of  pebbles  and  without 
even  once  entering  his  back  yard  and  spanking  him  as,  he 
knew  he  ought  t(j  have  been  spanktxl?     Sk,  running  in  the 
direction  of  the  approaching  train,  he  assailed  it  with  the 
same  menacing  cries  that  he  had  found  successful  in  har- 
assing the  poultry  in  his  back  yard.        The  fact   that   his 
"shoos"  did  not  produce  any  eflfect  at  first,  but  rather  the 
reverse,  mattered  not  to  our  rather  stupid  small  boy.  ami 
when  the  train  finally  passed  him  and  began  to  recede  into 
the  distance,  his  delight  knew  no  bounds,  for  had  he  not  put 
it  to  a  most  ignominious  flight?     And  so  pufTed  up  is  this 
small  boy  with  his  great  achievement  that  as  he  now  struts 
al)out  his  back  yard,  the  neighboring  property  has  lost  all 
interest  to  him  and  its  windows  are  free  from  the  quondam 
pattering  of  pebbles.      Which  veracious  histor}-  is  recalled  by 
the  boasts  of  an  amusing  contemporary  in  regard  to  a  soiue-. 
what  similar  triumph  over  a  certain  progTamme  of  the  A.  I. 
E.  E. 


NEW    Tiil-EPHONE    RATES. 

We  print  elsewhere  the  new  schedule  of  telephone  rates, 
adopted  by  the  "Afctropolitan  Telephone  Company,  of  New- 
York  City,  based  upon  the  number  of  calls  made  by  sub-. 
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scribers.  While  considerable  friction  may  at  first  result  to  be  arrived  at.  Almost  all  of  the  companies  in  the  State  do 
fnjm  the  new  system  of  charges,  there  can  be  no  doubt  but  both  arc  and  incandescent  lighting,  and  some  also  supply 
that  it  is  a  rational  one  and  therefore  to  be  preferred  to  current  for  motors,  which  renders  it  difficult  to  fix  on  a  rate 
the  irrational  one  of  "  flat "  rates.  Under  the  new  schedule  which  will  represtTit  the  average  cost  at  which  electrical 
the  subscriber  pays  only  for  the  service  he  receives;  if  he  energy  is  sold.  The  charge  for  incandescent  lighting  is  al- 
used  a  teleph(jne  for  only  a  small  number  of  calls  he  does  most  uniformly  one  cent  per  i6-c.  p.  lamp  hour,  and  it  is 
not  have  la  help  to  pay  for  the  service  of  a  large  user  wh*>,  i)robable  that,  as  usual,  where  flat  rates  are  given,  they  are 
in  periiaps  most  cases,  is  most  able  to  pay  for  a  telephonic  based  upon  the  same  figure;  assuming  that  the  prices  re- 
service  and  yet  heretofore  has  not  paid  his  pnjpcjrtionate  ceived  for  arc  current  are  also  based  upon  incandescent 
share  oi  the  charges.  As  to  the  prices  charged  per  mes-  charges,  we  have  twelve  cents  as  the  approximate  price  re- 
sage,  they  are  presumably  based  upon  what  tiie  telephone  ceived  per  hourly  horse  power.  This  figure  would  be  too 
company  thinks  the  jjublic  will  stand  and  with  little  or  no  high  for  motor  rates,  but  as  that  assumed  for  arc  light 
relation  to  the  actual  c(jst  of  the  service.  Kntrenched  as  the  charges  is  probably  too  low  in  many  instances  on  account 
c(jmpany  n(nv  is,  the  public  will  apparently  have  to  con-  of  the  "  scaling  down  "  of  current  for  public  arcs,  we  may 
tinue  to  "  stand  and  deliver  "  whatever  this  monopoly  may  assume  twelve  cents  per  hourly  horse  power  as  the  average 
demand,  though  its  existence  depends  upon  the  grant  of  received  for  all  electrical  energy  sold,  which,  however,  will 
fraruhises  by  this  selfsame  i)ublic.  The  h(jpe  of  relief  include  carbons  for  arcs  and  trimming.  In  looking  over 
from  the  Legislature  past  experience  has  demonstrated  to  the  result  of  the  operation  of  the  various  stations  for  the 
by  very  remote,  unless  it  should  happen  that  sometime  this  year  ending  June  30,  1892,  we  find  that  of  60  companies,  26 
body  may  contain  a  membership,  a  majority  of  whom  will  did  not  declare  an\  dividend  and  si.x  did  not  earn  ex- 
not  be  suscejitible  to  the  influences  which  so  far,  it  is  broadly  penses.  Of  the  28  companies  which  paid  dividends,  19  paid 
hinted,  have  ])revented  any  legislative  action.  from  6  to  81-3  per  cent.,  the  remaining  nine  paying  from 

5  to  I  per  cent.       It  will  be  thus  seen  that  over  half  of  the 

HYSTERESIS.  central  stations  of  Massachusetts  found  no  profit  in  operat- 

In  another  column  Mr.  C.  P,  Steinmetz  very  clearly  shows  ing,  or,  under  our  assumption,  it  cost  them  twelve  cents 

the  distinction  which  should  be  made  between  hysteresis,  or  or  more  to  generate  an  electrical  horse  power.     The  stations 

magnetic  lag,  and  molecular  magnetic  friction.     These  have  which  operated  at  a  profit  were  the  larger  ones,  and  of  these 

been  confounded  by  some  writers,  but  it  is  shown  that  their  we  have  tabulated  below  the  ten  largest,  arranged  according 

values  are  only  coincident  and  represented  by  the  area  of  to  the  plant  investment,  with  the  largest  station  first: 
the  hysteretic  loop  when  the  iron  is  neither  receiving  nor  Operating  expense, 

giving  out  energy  externally.     Dr.  Duncan  has  shown  that  if  investment.  Income  from  sales 

a  transformer  is  vil)rate(l  the  magnetic  lag  is  reduced,  and  '^^jcoo"'^^^^  ^^^  m"* 

Mr.  .Steinmetz  states  that  in  this  case  the  loop  may  not  only  2./^^./^............  .........  130  69 

entirely  collapse  but  even  give  a  negative  value,  which  is  3 68O  65 

ec|iiivalent  to  a  magnetic  "advance"  instead  of  "lag."     On  * ^1  m 

the  (jther  hand,  if  energy   is  expended,  as  when  a  trans-  e...! .700  eo 

former  "hums,"  the  area  of  the  loop  becomes  greater  bv  an  ' 635  86 

aiiKtunt  corres])onding  to  the  energy  thus  used.     The  ob-  „ ^^^  ^ 

servatioii  of  I'rof.  l-"essendeii,  in  an  article  elsewhere  in  this  10 255  68 

issue,   that   the   law  of  Steinmetz  expressing  the   value  of  

1       .  •     I         1  1  .1  I  •        .    I      .^  1  Average 573  61.8 

Insteresis  has  bten  sliown  to  be  onlv  apj)roxHnatelv  true  bv  .  ...      -  ,  •      ,  ,     , 

the  ex|,eriments  of  I'n.f.  I-wing  an<i  .Miss  Klaassen  mav  be  Opposite  to  each  in  the  first  column  is  the  cost  of  plant  per 

just,  but  we  are  not  aware  that  .Mr.  Stnnmetz  claimed  that  '<>lowatt,  obtamed  by  dividing  the  investment  in  steam  and 

his  formula  expressed  a  law,  and  the  same  mav  be  said  of  ^^^^'^^'tncal  machinery,  distnbut.ng  .ysteni  and  real  estate,  by 

the  expressir.n  of  Mr.  Kennellv  for  ferric  reluctivitv.     We  ^'^^'  maximum  dynamo  cai.ac.ty.  which  data  are  given  m  the 

iin.lerstand  that  both  were  put'  forth  merelv  as  fornnilas  to  ''^'P'^''^-      ^  ''^'  ■"^■^"^>"''  ^■"'"'""  contains  the  ratio  of  the  operat- 

.xpress  as  neariv  as  thev  mav  the  results' of  experiments,  '"^^  expenses  to  the  income  from  the  sale  of  current,  the 

an.!  not  as  the  mathematical  expression  of  a  phvsical  law.  ^"'""^'''  '"^""'''"V  management,  and,  apparently,  maintenance 

The    expression    found    bv    Prof.    I'cssenden    for   the    area  ''^'l''^"""-      "^^"   "nestment   in   plant   is   extremely    high   per 

..f  the  hvsteresis  curve  is  interesting  on  account  of.fumish-  »<'l"'\vatt.  and  it  would  be  interesting  to  know  how  much 

ing  another   relation   between    the   various   .luantitics   con-  h'ss  any  one  of  the  stations  could  be  InnU  f..r  at  the  present 

cerne<l.     I- verv  addition  of  this  character,  th.uigh  it  have  no  ''«>•     Assuming  60  per  cent,  as  the  average  ratio  of  operaV- 

api^arent   i)ractical   value,   vet  adds   another   vantage   point  '"^  expenses,  if  the  current  was  sold  for  twelve  cents  per 

fn.m  which  a  phenomenon  mav  be  viewed.  an<l  thus  increases  '^*"'^^*  P''^^^*'"  ''""''•  *^'^'  ^^'''^-  ^'^^•"•'^•ve  «>f  investment  charges, 

the  chance  ..f  at  length  determining  its  true  phvsical  signifi-  '^""''^    ''^'    "-   ^'^*"*'-   *''"  '^   ''^''''  ^^  ^^"  '>^"*''-  ''""'''  '»'^  ^"^ 

^,jj,^j.p  cents,  which  would  seem  to  be  as  l<nv  a  figure  as  should  be 

u.scd  to  base  calculations  upon. 

COST   OK    ELECTRICITY. 

In  our  issue  of  May  19  we  referred  cdit(^rially  to  some  India  Rubber. 
Knglish  data  on  the  cost  of  generating  electrical  energy-  in  1  he  "  Madagascar  News  '  of  March  17  announces  that  a 
central  stations,  from  which  the  conclusion  was  drawn  that  rubber  concession  has  just  been  granted  to  the  Hon.  John 
six  cents  would  pn>bably  morr  nearly  represent,  exclusive  L.  Waller.  cx-l'nite<l  .*^tates  Consul  for  .Madagascar.  The 
of  capital  charges,  the  cost  per  horse  power  lunir  <if  generat-  ctmcessic^n  area  measures  15  miles  square,  in  the  district  of 
ing  cunent  in  the  central  stations  of  this  cotmtrv  than  four  I'ort  Daujihin,  on  the  southeast  coast,  and  is  conceded  to  l>e 
cents,  the  figure  usually  qu<ited.  Tn  the  valuable  annual  one  of  the  richest  rubber  districts  in  the  island.  The  dis- 
reports  of  the  Massachusetts  P.o.ird  of  Gas  ami  F.lcctric  cover>'  of  rubber  in  this  district  is  of  recent 'date,  and  the 
Light  ConnnissitMiers.  of  which  that  for  i8<)3  has  just  been  article  is  of  excellent  quality.  Mr.  Waller  states  that  he  will 
issued,  extensive  official  data  and  information  are  given  of  stop  the  destruction  of  the  rubl>er  trees  and  vines  by  the 
all  the  central  stations  in  that  State,  and  while  not  in  a  form  natives  so  far  as  his  concession  is  concerned,  and  preserve 
to  be  directly  applicable  to  calculations  on  the  entire  cost  of  the  product  by  having  the  milk  extracted  in  a  scientific  man- 
generating  current,  yet  thev  will  enable  approximate  results  ner. — London  Electrician. 


Junk  9,  1894. 
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Magnetic  Friction   and   Hysteresis. 


BY  CHARLKS  PROTKUS  STKINMF.TZ. 

Friction  is  a  universal  phencjnienon  of  nature.  Wherever 
motion,  molar  and  molecular,  takes  place,  energy  is  con- 
sumed by  friction  and  dissipated  as  heat. 

Thus,  when  iron  is  alternately  magnetized  and  demagnet- 
ized, in  the  cyclic  motions  of  the  molecules,  which  repre- 
sent the  change  of  magnetism,  energy  is  consumed. 

This  energy  of  magnetic  molecular  friction  is  converted 
into  heat;  the  iron  gets  hot. 

Since  in  almost  all  electro-dynamic  machinen,'  periodic 
changes  of  magnetisn;  in  the  iron  take  place,  it  is  obvious 
that  the  consumption  of  energy  by  this  change  of  magnet- 
ism, i.  e.,  ihe  ?nolecular  magnetic  friction,  is  of  the  utmost 
importance  as  one  of  the  fundamental  factors  determining 
the  efificiency  and  the  output  of  the  apparatus.  Thus,  the 
predetermination  of  the  molecular  magnetic  friction  becomes 
necessary. 

If  a  piece  of  iron  is  magnetized  and  demagnetized  alter- 
nately, it  has  been  found  that  during  the  rise  of  M.  M.  F. 
the  magnetism  is  lower  than  during  the  decrease  of  M.  M.  F., 
so  that  during  the  rise  of  Al.  M.  P\  the  same  value  of  mag- 
netism is  reached  at  a  higher  M.  M.  F.  than  during  the  de- 
crease. 

This  phenomenon  is  called  hysteresis,  i.  e.,  magnetic  lag. 

Thus,  if  a  piece  of  iron  is  exposed  to  alternating  M.  M.  F., 
the  magnetism,  as  function  of  the  M.  M.  F.,  describes  a 
closed  curve,  the  loop  of  hysteresis. 

The  change  of  magnetism  induces  in  the  magnetizing  cir- 
cuit E.  M.  Fs.,  which  consume  energy,  and  it  has  been 
proven  that  the  energy  consumed  by  these  E.  M.  Fs.  is  pro- 
portional to  the  area  of  the  hysteretic  loop.  This  loss  of 
energy  in  the  magnetizing  circuit  during  the  alternation  of 
magnetism  is  called  the  loss  of  energy  by  hysteresis. 

As  seen,  the  loss  of  energy  by  hysteresis  has  directly  no 
relation  to  the  loss  of  energy  by  molecular  magnetic  fric- 
tion. 

But  the  energy  consumed  by  magnetic  friction  must  be 
furnished  somewhere,  and  if  no  external  source  of  energy  is 
applied,  the  hysteresis  furnishes  the  energy  of  molecular  fric- 
tion. 

But  even  then  the  hysteretic  loop  need  not  be  equal  to 
the  energy  of  the  magnetic  friction,  but  hysteresis  may,  be- 
sides molecular  friction,  furnish  mechanical  energy  also. 

Some  cases  may  illustrate  this. 

In  the  alternating  current  transformer,  energy  is  neither 
supplied  to,  nor  expended  by,  the  iron,  except  in  the  mag- 
netizing circuit.  Thus,  in  this  case,  the  hysteretic  loop 
equals  the  energy  of  magnetic  friction,  i.  e.,  hysteretic  energy 
and  molecular  magnetic  friction  are  identical. 

If,  however,  the  iron  pieces  of  the  transformer  are  loose, 
so  that  they  are  set  in  vibration  by  the  alternating  field,  the 
mechanical  energy  of  vibration  has  to  be  furnished  by 
hysteresis,  and  the  hysteretic  loop  increases,  representing 
now  the  sum  of  the  energy  consumed  by  molecular  magnetic 
friction  and  by  mechanical  vibration. 

On  the  other  hand,  if  the  iron  of  the  transformer  is  set 
in  violent  vibration  by  an  external  mechanical  force,  a  part 
of  the  energy  of  magnetic  friction  is  supplied  by  mechanical 
power  and  not  by  the  M.  M.  F.,  and  thus  the  hysteretic  loop 
collapses  more  or  less,  representing  now  only  that  part  of 
the  magnetic  friction  supplied  by  the  M.  M.  F.  In  this 
case  the  loop  may  even  become  negative,  that  is,  energy 
may  be  put  into  the  electric  circuit  by  the  magnetic  circuit 
as  an  electric  generator. 

The  conclusion  from  all  this  is  that  hysteresis  can  be  used 
for  measuring  the  energy  consumed  by  molecular  magnetic 
friction  only,  when  care  is  taken  to  exclude  any  external 
source  or  expenditure  of  energy.  But  if  external  trans- 
formation of  energy-  takes  place,  as  in  revolving  machinery, 
no  conclusion  can  be  drawn  from  the  hysteresis  with  regard 


to  the  magnetic   friction,   and  especially  disappearance  of 
hysteresis  does   not  mean   disappearance  of  molecular  mag- 
netic friction, \i\x\.  means  that  the  energy  of  magnetic  friction 
is  supplied  from  another  source. 


A  Proof  of  the  Two  Wattmeter  Method  of  Measuring  aThree= 

Phase  Current. 


BY  J.  I).  E.  DUNCAN. 

In  testing  a  two-phase  three  phase  transformer,  built  at 
S'bley  College  laboratory,  according  to  the  plans  of  Mr. 
Charles  F.  Scott,  the  two-wattmeter  method  was  used  for 
measuring  the  three-phase  current.  Thinking  that  it  might 
be  of  mterest  to  the  reader  a  short  proof  is  here  given. 

Consider  the  case  of  an  equally  balanced  three-phase  cir- 
cuit as  shown  in  the  figure.     Let  A  0,  B  O  and  C  6>  be  the 


THREE-PHASE    WATTMETER    MEASUREMENTS. 

lines  which  represent  the  E.  M.  Fs. ,  the  sum  of  the  instan- 
taneous values  of  which  is  zero.  Let  the  currents  be  equal 
to  each  other  and  lag  behind  the  E.  M.  Fs.  by  an  angle,  qj. 
Then  by  the  ordinary  method  of  measurement  the  power 
in  each  branch  is  equal  to  E I  zo°>  cp,  or  the  total  power  in 
the  circuit  is 

W  ^=.  T,  A  0  1  cos  cp.  ^ 

If  we  use  the  two-wattmeter  method  with  the  wattmeters 
placed  in  circuits  A  and  C,  we  will  have  the  pressures  rep- 
resented by  the  lines  ^.5  and  C^.  Let  the  angle  BAO 
be  called  d.  Then  we  will  have  the  power  in  one  watt- 
meter measured  by  A  B  /  cos  {6  —  cp)  and  in  the  other  by 
C  B  /cos  (d+qj),  or  the  total  power  is 

W=^  A  B  I  i  cos  {6—  cp)  +  cos  {$  +  (p)l 

since  A  B  is  equal  to  C  B.     This  by  expansion  becomes 
W:=z  2  A  B  I  cos  &  cos  cp. 
But  by  similarity  of  triangles  in  the  figure 


A  B 


~  4  F 


also 


A  E^ 


AO 

cos' 


whence 

W  =.  I  A  01  CCS  q}. 

An  analytical  proof  for  a  perfectly  general  case  is  too 
complicated  to  be  followed  out  easily,  but  it  has  been  sho\m 
graphically  that  this  method  is  accurately  correct  for  any 
three-phase  currents,  at  any  voltages,  with  any  .'orm  of 
curves,  so  long  as  the  sum  of  the  instantaneous  E.  M.  Fs. 
is  zero,  and  the  sum  of  the  instantaneous  currents  is  zero. 


Wire  Made  of  Ice. 


In  one  of  the  recent  lectures  by  Prof.  Dew^ar,  "  On  Solids 
and  Liquids,"  he  stated  that  under  the  pressure  of  30  to  40 
tons  to  the  square  inch  ice  behaves  like  a  viscous  solid  and 
may  be  forced  through  a  narrow  orifice  in  the  fonii  of  a 
fine  wire. 


u;i 
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An   Early   Arc  Lamp. 


U'c  have  received  from  Air.  Charles  11.  I'isk,  oi  JJetruil, 
Mich,,  a  copy  of  the  "  Rural  Ititellij^encer,"  published  in 
Augusta,  Me.,  and  dated  Jan.  jj,  1855,  and  the  following  de- 
scription of  an  arc  lamp,  taken  from  its  columns,  may  be  of 
interest,  on  accoimt  of  the  early  date  of  the  paper. 

"  We  jjive  beKnv  an  engra\  ing  of  an  electric  lamj),  which 
v.'C  lui<l  the  pleasure  of  seeinj^  several  times  while  in  Lon- 
d<»n.  We  have  no  faith  in  electricity  as  a  motive  power, 
either  for  dec<jmposing  water,  propelling  machinery,  or  fur- 
nishing light,  for  the  obvious  reason  that  mi/brce  is  elimi- 
nated without  a  corresponding  destruction  of  matter.  And 
it  is  well  known  that  six  jxnmds  of  carb(jn  (coal)  are  ecpial 
to  32  pounds  of  zinc  for  producing  heat  or  other  force, 
while  in  the  one  case  we  burn  with  air,  which  costs  nothing. 
au<l  in  the  other  with  sulphuric  acid,  which  is  and  ever  will 
be  expensive.  And  in  all  probability  coal  will  ever  be  nmch 
cheaper  than  zinc.  While  such  are  our  views,  we  cannot 
but  say  that  this  electric  light  astonished  every  one  by  its 
brilliancy  and  jxiwer.  It  was  exhibited  one  dark  night  on 
the  Duke  of  'S'ork's  monument,  one  of  the  higlust  places  in 
1-ondon.  from  whence,  it  is  said,  it  could  be  distinctly  per- 
ceived irt  a  distance  of  nine  miles.  The  light  was  thmwn 
on  ti>  a  building  on  which  we  were  standing,  and  though  it 
was  a  (|uarter  of  a  mile  distant,  we  could  see  clearly  to  read. 
Such  was  tile  effect  that  it  was  gravely  ])roposed  to  have  an 


AN    KAItl-V    AUr    I,.vMIV 

elcctiic  lii;lit  autl  .,  \.i>i  hiIvaJoi  suspended  over  the  city, 
and  which  it  was  confidently  expected  would  furnish  an 
artificial  sun  to  turn  night  into  day  an<l  render  street  lamp^ 
umtecessary.  The  folUnving  descripti«m  will  enable  the 
reader  to  form  a  correct  idea  of  the  nature  of  the  lamp: 

"  The  electromagtut  is  at  A,  and  its  armature.  B.  which  is 
beneath,  is  shown  in  contact,  so  that  the  l)rass  rod,  C,  pass- 
ing through  the  centre  of  the  magnet,  is  in  its  elevated  posi- 
tion. The  rod  tints — In  means  of  tiie  bell  crank  lever  D 
i>earing  ag.iinst  (lie  loose  sliding  ba-.A" — liohls  tlie  main 
\erticai  sliding  ro«l  F'\\\  a  hxed  position.  Tlie  armature. 
B  is  screwed  on  to  the  lower  end  i»f  its  link  rod  C,  so  as  to 
admit  of  casv  adjustment;  and  it  is  connected  bv  a  link  on  its 


lower  side,  with  llie  shorter  arm,  of  the  double  Cr,  tlie  op- 
posite longer  arm  of  which  lias  a  spring  catch, /^,  jointed  to 
It  and  arrangetl  to  w  ork  in  the  finely  toothed  sliding  ratchet 
piece  y. 

'■  The  ratchet  terminates,  as  also  does  tlie  upper  sliding 
rod  /'  in  a  steel  or  platinum  spring  clip  A'.  The  loose 
overhead  Ijar  £  works  in  small  g^ide  eyes,  Z,  on  the 
bracket  M,  anci  iliis  bracket  slides  down  with  stiff  friction 
\\\nm  the  main  pillar  .^'.  \\  lien  from  the  consumption  of 
the  electrodes,  the  distance  betwc-en  tlieir  points  is  increased 
so  much  as  to  stop  the  current,  the  spring  O  draws  down 
the  armature  B,  and  lifts  the  ratchet. at  the  same  time  tliat 
tile  upper  sliding  rod,  F  is  released.  The  electrodes  tlius 
simultaneously  a])proacli  each  otiier,  and  the  requisite  dis- 
tance i>eing  attained,  the  consequent  instantaneous  renewal 
of  the  current  fixes  them  botli  by  the  upward  jerk  of  the 
armature." 


New   Telephone   Rates. 


The  Metropolitan  Telephone  and  Telegrapli  Company  an- 
nounces the  following  schedule  for  exchange  ser\ice  and 
message  rates,  to  take  effect  June  i,  1894,  and  apply  to  New 
^'ork  Citv  south  of  iicth  street: 


Number  of 

Two-party 

Direct 

Excess 

messages. 

line. 

line. 

me 

ssages. 

700 

$100 

.  >  . 

J15 

per 

100 

800 

110 

•  >  • 

12 

«• 

900 

120 

•  •  • 

12 

1,000 

130 

$150 

12 

1.100 

138 

158 

10 

•• 

1.200 

146 

166 

10 

4. 

1,300 

154 

174 

10 

•• 

1.400 

161 

181 

9 

■• 

1,500 

168 

188 

9 

1.600 

175 

195 

9 

•' 

1.700 

182 

202 

9 

" 

l.SOO 

188 

208 

8 

•• 

1,900 

194 

214 

8 

2,000 

200 

220 

8 

i'«)r  more  than  2,000  messages  direct  lines  only  will  be 
used,  and  the  rate  of  advance  will  be  !?5  i>er  huiulred,  with 
$7  per  hundred  for  excess  messages.  I'or  these  rates,  lines 
will  be  metallic  circuit  and  ecpiipped  with  U»ng  distance 
transmitters  (wall  or  desk  sets  only).  For  a  cai)inet  set  (wall 
or  desk),  $ic  per  annum  additional  will  l>e  chargetl.  An  in- 
stallation diarge  of  $15  will  be  made  for  eacli  station.  Where 
an  established  Citation  is  brought  under  a  message  rate  con- 
tract the  installation  charge  will  n«>t  be  made. 


Simple    Remedy    for    Trouble   in"  a   Telephone. 

We  have  received  tlie  following  communication  from  Mr. 
J.  .M.  Kent,  of  Kansas  City.  .Mo.,  describing  how  a  trouble  in 
a  tele] (hone  was  remedied  in  a  very  sini|de  manner: 

"  .\  friend  of  mine  in  a  neighboring  estalilishment  has  a 
teleplmne  containing  three  ordinary  Hell  receivers,  which 
are  u.scd  b<»tli  as  transmitters  and  receivers.  They  gave 
trouble  constantly.  (  )ue  would  be  reporte<l  as  'not  talk- 
ing.' and  he  w«>uld  take  ofV  tlie  cap  and  find  n«itliing  wrong, 
kvould  put  the  cap  back  again  and  it  wouhl  work  all  right. 
iVrhaps  in  an  hour  or  .so  it  would  again  refuse  to  act  This 
Aas  kept  up  for  several  months.  He  trie<l  varying  the  dis- 
tance «»f  tlie  diapiiragni  from  the  magnet<\  and  also  exam- 
ined the  circuit  time  and  again,  but  with  no  better  success. 
Due  <lay  we  noticed  that  tlie  e<ige  of  the  orifice  in  the  cap 
came  very  close  to  the  diaidiragm.  and  I  suggested  tiiat  per- 
haps a  drop  of  saliva  niigiit  lodge  against  the  diapiiragm  and 
llie  edge  of  the  «irifice  and  impede  vibration.  This  was 
fi^und  to  be  the  case,  and  a  ring  of  thick  cardboard  placed  be- 
tween the  cap  and  the  diaj^Iiragm  remedied  the  trouble  com- 
pletely." 


The    Berliner  Telephone  Suit. 

The  r.erliner  telephone  suit  will  come  up  for  trial  before 
the  l*nite<l  States  Circuit  Court  at  Boston  next  week. 


June  o,  1894. 
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BY    FREDERICK.  BATHURST. 

Having  seen  the  g'eneratino;  plant,  it  is  necessary  to  re- 
turn to  the  centre  of  the  town  to  the  distriljiiting  house, 
distant  i  1-2  miles,  for  three  pairs  of  concentric  cables  con- 
vey all  the  current  generated  in  the  station  to  this  point.  This 
house  is  as  near  the  lighting  centre  of  the  town  a5  it  is  pos- 
sible to  place  it.  It  is  situated  by  the  side  of  the  river  ctn 
the  Rathhaus  fjuay.  A  wooden  construction  10  feet  by 
20  feet,  with  tiled  roof,  it  resembles  a  small  Sw'iss  chalet, 
and  no  one,   unless   initiated,  would  imagine  that   such   a 


TRANSFORMER   BOX. 

quiet,  unpretending  looking  structure  represented  the  vital 
centre  of  the  town  lighting. 

From  here  distributing  cables  radiate  to  each  of  the 
twelve  sub-districts  placed  in  the  centre  of  their  respective 
lighting  fields.  As  new  quarters  of  the  town  adopt  elec- 
tricity, other  cables  branch  out  for  the  purpose  of  conveying 
the  needful  current.  When  laying  these  distributing  cables 
the  ultimate  wants  of  the  district  are  anticipated  as  far  as 
possible,  so  that  the  expense  of  relaying  extra  ones  and  the 
interruption  of  the  town  traffic,  due  to  the  opening  of  the 
trenches,  are  minimized,  and  the  work  is  carried  out  without 
presenting  a  nuisance.  To  the  larger  centres  it  is  found 
advantageous  to  lay  two  or  three  cables  of  moderate  sectional 
area  in  preference  to  a  single  one  of  equivalent  area;  \he 
smaller  cables  are  more  easily  handled  and  can  be  made  to 
assist  the  operator  in  keeping  better  regulation  for  ilic  vary- 
ing loads.  Every  high  potential  cable  laid  in  the  town  has 
an  end  in  this  house,  so  that  should  a  breakdown  occur,  they 
can  be  tested  out  and  the  fault  located  at  once.  Each  cable 
has  also  double  pole  switches  and  safety  fuses,  these  latter 
consisting  of  a  7-mcli  length  of  tin-alloy  wire  enclosed  with- 
in a  glass  tube.  The  switches  and  fuses  are  neatly  arranged 
on  the  opposite  walls  of  the  house,  these  for  the  outer  con- 
ductors being  on  one  side  and  those  for  the  inner  on  the 
other.  This  makes  it  impossible  to  accidentally  short 
circuit  any  cable  and  keeps  exposed  high  potential  terminals 
fipart  from  one  another.     An  ammeter  shows  tlie  total  am- 


peres being  used  on  the  whole  system,  and  test  can  be  niade 
for  each  sub-centre. 

Volt  lines  return  from  each  sub-centre  to  advise  the 
attendant  of  die  voltage  at  those  points.  A  recording  volt- 
meter shows  the  voltage  fluctuation  on  the  system,  while 
records  are  kept  of  the  current  output  by  day  and  by  nij^ht. 
A  telephone  in  this  house  enables  either  the  public  or  an 
employe  to  report  immediately  any  trouble  that  occurs  on 
the  lines.  The  house  itself  serves  as  a  sub-centre  for  tiie 
district  immediately  around  it,  while  the  farthest  is  distant 
some  1,700  yards. 

The  size  of  distributing  cables  is  calculated  upon  the  basis 
of  3  per  cent,  drop  allowance  fo;;  full  load. 

It  is  perhaps  a  transforming  centre  that  takes  one  most  by 
surprise  and  confirms  the  opinion  already  formed  as  to  the 
high  grade  engineering  ability  displayed  in  the  design  of  this 
installation.  In  all  continental  towns,  as  the  European 
traveler  know's,  the  local  authorities  exercise  a  strict  super- 
vision over  the  placing  of  advertisements;  to  the  English 
or  American  mind,  they  would  appear  to  act  almost  ar- 
bitrarily in  their  effort  to  have  their  town  look  well.  The 
axiom  of  a  "place  for  everything"  becomes  truly  an  aphorism 
and  advertisements  are  kept  in  their  "proper  place."  Upon 
the  corners  of  the  streets  or  in  the  centres  of  the  squares  the 
Kiosque  de  Publicite,  or  the  Anzierger.  is  a  conspicuous 
object  that  by  those  wiio  are  desirous  can  be  readily  scanned. 
In  Zurich  they  are  utilized  as  a  thing  of  usefulness  as  well 
as  beauty!  They  serve  the  double  purpose  of  holding  the 
flaming  advertising  poster  and  harboring  the  quiescent 
electric  converters.  The  cut  shows  such  a  sub-centre  of 
electrical  distribution. 

Within  the  sheet  iron  shell,  an  angle  iron  frame  is  built 
up,  so  as  to  form  a  series  of  racks  or  tiers,  each  tier  serving 
to  support  a  converter. 

One  standard  oize  of  converter — 20.000  watts — is  em- 
ployed throughout,  that  number  being  placed,  one  above 


CLOSED   CABLE    BOX. 

the  other,  as  will  suffice  to  supply  the  district  around 
the  Anzierger,  more  being  added  as  the  district  grows. 
There  are  33  single  converters  placed  in  the  14  sub- 
stations, so  that  each  averages  "two,  although  'some  contain 
six  or  seven  or  eight  converters.  They  transform  from 
2,000  volts  to  200  -'olts,  but  the  secondary  coil  has  a  centre 
connection  so  that  100  volts  can  be  obtained  and  the  dis- 
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tribution  effected  on  a  three-wire  system,  with  100  volts  on 
each  sifie.  Marble  connection  boards,  fitted  f»n  the  side  of  the 
frame,  serve  to  carry  the  terminal  ends  oi  the  cables  coming- 
into  the  Anzierj^er  and  permit  of  all  the  primary  coils  being 
connected  in  parallel  and  the  secondary  connected  to  the 
three-wire  bus  bars. 

Motors,  arc  lamps  and  incandescent  lights    are  supplied 
from  these  centres,  but  in  order  to  keep  the  system  properly 


It  has  paper  insulation  and  two  lead  sheaths,  the  outer  cop- 
per conductor  being  stranded  directly  on  to  the  inner  lead 
sheath.  The  secondary  system  has  three  conductor  con- 
centric cables.  .Something  like  3CO.000  feet  (jf  cable  has 
been  laid  into  89,ocx)  feet  of  trough ;  about  two-thirds  of  the 
cable  is  in  the  secondary  system. 

At  first  some  difficulty  was  experienced  through  induc- 
tion effects  in  the  town  telephone  system,  but  a  simple  and 
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balanced  a  rule  is  made  that  any  load  over  1,800  watts  must 
be  taken  from  the  (nitside  wires  of  the  secondary  low  press- 
ure three-wire  sy.stem.  In  this  way  no  trouble  is  experi- 
enced in  e(|ualizing  the  load.  l-Lach' Anzierger  supplies  cur- 
rent within  a  radius  of  400  yards. 

Zurich  is  a  typical  Swiss  t<jwn  as  regards  the  extent  of 
g-round  it  covers,  and,  being  built  on  two  hills  on  oi)posite 
sides  of  a  river  and  having  in  addition  streets  which  are 
irregularly  laid  out,  it  inesents  even  greater  difficulties  to  the 
hghtmg  engineer  than  the  average  American  town.  15y 
this  sub-station  arrangement,  current  is  economically  dis- 
tributed throughout  the  town  over  an  area  2  miles  by  2  1-2 
miles,  or  eay,  6  square  miles. 

i'Vom  the  Anzierger  cables  pa.ss  out  along  the  streets  to  be 
supplied  t..  cal)Ie  boxes  (see  cut).  These  boxes  are  of  two 
kmds,  ••  ( )ffener  .Schact  '  and  "  (iedeckter  .Schact  "— (jpened 
and  closed.  The  chased  boxes  are  generally  used  at  the 
ends  of  the  branch  mains,  or  upon  those  lines  which  are 
either  fully  loaded  or  not  likely  to  be  disturbed.  Open 
boxes  are  placed  in  lieu  of  manln.les  at  the  intersection  of 
streets.  They  contain  the  safety  fu.ses  and  permit  the  C(m- 
necting  in  of  additional  mains  for  other  streets.  In  order 
to  lay  down  the  network  of  mains  with  the  least  possible 
cost  and  to  simplify  examination  in  ca.se  of  fuses  blowing 
as  many  as  three  blocks,  or  houses,  are  sometimes  c(mi- 
nected  in  <.ne  Ix.x.  and  where  possible  adjacent  houses  an- 
fed  fn.m  the  same  line,  which  passes  through  the  cellars  A 
closed  box  is  completely  filled  with  compound,  but  the  seal- 
nig  up  of  the  open  box  is  remarkablv  simple  and  effective 

I  he  top  ,,f  the  box  is  made  watertight  bv  means  of  a  V 
gnnm-  filled  with  compound  and  a  tongue  ridge  on  the  lid 
while  special  partiti..n  pieces  are  fitted  around  the  cable' 
en.ls,  s..  that  they  arc  surrounded  bv  conipoun.l  for  alx.ut 
three  inches  of  their  length  before  passing  out  into  the  cable 
troughs.  I  he  service  box  for  the  inside  of  each  house  is  a 
very  neat  and  simple  one.  and  is  provide<l  with  three  tcr- 
Mimal  projections,  so  that  the  house  wiring  can  be  con- 
tiecte<l  on  to  either  side  <»r  on  the  outer  wires  .if  the  sec- 
ondary system. 

All  the  cables,  where  possible,  are  lai.l  in  stoneware 
troughs  (see  cut).  These  are  stn.ng.  simple  an.l  cheap. 
...1.1  affonl  excellent  mechanical  protection  to  the  cables 
When  the  tron^hs  are  in  position  the  cables  are  laid  in  the 
t.eiu-h  so  tormed  anrl  covere.l  in  with  san.l.  which  scr%-cs  as 
an  elastic  cu.shion.  upon  which  the  stonew?.re  oner  can 
rest.  No  serums  attempt  is  ma<le  to  cement  the  Xmu^h 
KM.^ths  together  so  as  to  obtain  a  watertight  onuluit  the 
nids  merely  being  butted  close  together  an.l  "gnu.te.r' 
where  necessary.  A  trough  ..f  this  l.in.l  having  a  sccti.mal 
area  of  16  .square  inches  osts  about  25  cents  p^er  vard  run 

A  diagram  ..f  the  concentric  cable  employed  is  shown. 


cc  nipletc  reme<ly  was  found  for  the  trouble  by  making  sev- 
eral good  ■■  ground"  connections  upon  the  outer  lead 
sheaths  of  the  electric  light  cables. 

The  present  .nitput  of  the  station  is  between  600  and  700 
kw.;  incandescent  lamp  circuits  have  been  wired  equivalent 
to  10,000  16-C.  p.  lamps. 

The  lamp  finding  most  favor  consumes  3.5  watts  per 
canille,  .)r.  say,  60  watts  per  16  c.  p.  It  costs  26  cents  and 
lias  a  good  life  capacity.  Experiments  are  being  made  with 
lamps  having  an  efficiency  of  2.5  watts  per  candle  power, 
but  these,  so  far,  have  not  shown  sufficient  life  capacity  to 
merit  their  being  adopted  as  standard. 

Arc  lamps  to  the  number  of  130  have  been  installed,  80 
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being  use.l  for  the  streets  and  lailwav  stali.Mi  and  50  for 
c.-mmercial  puq^iscs.  The  former  take  20  amperes  and  are 
rated  as  i.rxx)  c.  p.  nominal,  the  latter  ic  amperes  for  800 
c.  p.  n.>niinai. 

These  lamps  are  run  in  circuits  of  .six  in  scries  across  the 
.mtsi.le  wires  nf  the  secn.lary  svstem.  that  i.s  .mi  200  volts. 
A  lien  starting  up  they  flicker  slightlv  and  take  an  increased 
current,  hut  gci  down  to  steady  work  within  a  few  minutes, 
l.g.  10  shows  the  elegant  lamp  post  adopted  for  the  street 
lightuig. 


JUNIO  9,  1894. 


the:    klkctrical 


7f)7 


In  addition  to  the  lighting  by  night  a  day  load  for  power 
is  being  catered  for  and  about  15  small  alternating  motors 
are  at  present  installed.  The  largest  motor  is  2-h.  p.,  the 
majority  being  I -2-h.  p.  capacity.  These  all  run  synchron- 
ously and  there  is  no  trouble  when  starting  them. 

Nearly  every  lamp  or  motor  is  run  on  a  meter  basis,  this 
method  being  preferred  to  a  "  contract "  charge,  and  it  is  a 
eulogium  to  American  electrical  apparatus  of  no  mean  de- 
gree to  find  that  nearly  300  Thomson  meters  are  being  used 
on  the  circuits. 

Each  16-C.  p.  lamp  is  estimated  to  bring  in  a  revenue  of 
$5  per  year,  and  making  a  calculation  upon  this  basis,  I  esti- 
mate that  a  return  of  from  5  to  6  per  cent,  is  being  obtained 
on  the  capital  invested  in  the  plant.  It  is  almost  impossible 
to  make  a  direct  comparison  of  the  cost  of  this  and  a  simi- 
lar American  plant,  but  the  following  figures  are  interesting 
as  showing  the  relative  expenditures  for  the  various  por- 
tions of  the  plant:  Approximate  cost  of  dynamos,  switch- 
board and  connections  in  station,  300,000  francs:  approxi- 
mate cost  of  cables  and  conduits,  500,000  francs;  approxj- 
mate  cost  of  transformers,  sub-stations  and  arc  lamps, 
20o,coo  francs;  approximate  cost  of  turbine  equipment  (esti- 
mated), 100,000  francs;  approximate  cost  of  engine  and 
boiler  equipment  (estimated),  180,000  francs. 

If  other  testimony  were  needed  as  to  the  effective,  substan- 
tial and  ^workmanlike  manner  in  which  this  plant  has  been  in- 
stalled throughout,  it  might  perhaps  be  found  in  the  fact 
that  only  one  mishap  of  any  sort  has  happened  since  the 
day  current  was  first  switched  on.  This  accident,  it  is  to  be 
regretted,  was  fatal,  but  was  entirely  the  fault  of  the  sufTerer, 
who  disregarded  instructions  as  to  making  connections  when 
the  current  was  on  the  mains.  Except  this,  an  electric  ser- 
vice has  been  given,  day  in  and  day  out,  without  fault,  and 
to  judge  from  the  continual  and  increasing  demand  for  cur- 
rent, the  idea  has  instilled  itself  into  the  minds  of  the  towns- 


impressions  as  to  the  magnitude  of  the  Midwinter  Fair. 
Chief  Engineer  W.  F.  C.  Hasson,  who  is  seated  in  the  centre 
of  the  group,  and  his  able  assistants,  deserve  great  credit  for 
the  successful  execution  of  so  great  a  task  in  the  face  of  un- 
usual difficulties,  which  would  have  discouraged  less  resolute 
men.  The  success  of  the  Fair  is  in  no  small  measure  due 
to  their  exertions. 


Telegraph  Dynamo  in  Postal  Telegraph  Office,  San  Francisco. 

.^n  the  San  Francisco  office  of  the  Postal  Telegraph-Cable 
Company  is  a  dynamo  giving  current  for  telegraphic  pur- 
poses,- Vv  hich  seems  to  be  built  on  the  lirfes  that  will  be  fol- 
lowed for  future  work  of  this  character  and  generally  where 
several  small  currents  of  various  pressure  are  required.  In 
the  main  office  of  the  company,  recently  opened  in  New 
York,  and  in  other  places  where  dynamos  are  used  for 
telegraphic  purposes,  a  group  of  dynamos  is  used,  the  mem- 
bers of  which  are  wound  for  different  voltages  and  can  be 
connected  in  different  ways  as  required. 

In  this  case,  however,  one  dynamo  having  but  one  wind- 
ing on  the  armature  and  fitted  with  an  ordinary  commutator 
is  used  to  give  several  currents  at  the  different  electro- 
motive forces  required. 

The  method  of  doing  this  is,  of  course,  obvious,  as  it  is 
only  necessary  to  put  a  series  of  brushes  around  the  com- 
mutator, but  the  difficulty  is  that  when  such  brushes  are 
placed  far  from  the  line  of  commutation,  the  coil  short  cir- 
cuited will  momentarily  have  an  enormous  current  flowing 
in  it  which  will  cause  it  to  heat  badly,  and  there  will  be  a 
vicious  spark  when  the  short  circuit  is  broken.  The  con- 
tinuity of  the  current  must  not  be  broken,  so  short  circuiting 
cannot  be  avoided  by  having  the  brush  pass  entirely  off  one 
bar  before  touching  the  next.  In  the  machine  under  con- 
sideration the  difficulty  has  been  simply  and  effectively  over- 
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people  that  electricity  is  absolutely  indispensable  to  the  wel- 
fare of  this,  their  rising  town,  the  commercial  centre  of 
Switzerland. 


The    Electrical    Staff  of  the  Hidwinter    Fair. 


The  accompanying  illustration  presents  the  electrical  staff 
of  the  California  Midwinter  Exposition.  It  will  doubtless 
be  a  surprise  to  many  that  so  large  a  corps  of  men  were  re- 
quired for  this  work,  and  this  fact  will  serve  to  correct  false 


come  in  a  manner  clearly  explained  by  the  view-s  given. 
The  machine  is  a  motor-dynamo,  built  by  the  Electrical 
Engineering  Company,  of  San  Francisco,  after  designs  by 
Mr.  F.  P.  Medina,  electrician  for  the  Postal  Telegraph  Com- 
pany; the  motor  takes  current  from  the  lighting  mains  and 
drives  the  dynamo  at  1,100  revolutions,  the  meter  showing 
an  a'vrage  power  taken  of  310  watts  per  hour.  The  arma- 
tures of  both  motor  and  dynamo  are  elongated  Grannne 
rings. 

Insteady  of  the  ordinary  rocking  brush  holder,  the  views 
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sIkav  the  dyriamo  fitted  Nvith  a  heavy  brass  ring,  to  which 
the  brush  liolders  can  be  clamped  in  any  position.  The 
view  of  the  brush  holder  shows  it  to  be  a  heavy  brass  cast- 
ing, in  which  are  three  pieces  of  insulating  material.  The 
middle  piece  has  two  ijroad  shallow  channels  cut  in  it,  uue 
on  each  side,  which  receive  the  two  brushes  sh<n\n.  The 
brushes  c<msist  of  tw(;  strips  of  c<jpper  sheet,  making  a  total 
thickness  of  abcjut  1-32  inch,  and  they  can  move  freely  in 
the  gnjoves.  When  in  place  on  the  conmiutatoi  they  are 
pressed  nearly  to  the  face  of  the  insulating  material,  the 
necessary  pressure  on  the  commutator  being  secured  by  the 
elasticity  of  tiie  rubber  ban<ls,  of  which  one  is  shown.  The 
insulation  between  the  commutator  sections  is  considerably 
thicker  than  usual,  s«i  that,  allcnving  for  the  si)ringing  or 
displacement  of  the  ends  of  the  brushes,  it  is  impossible  fc^r 
<  IK-  brush  to  touch  tw(j  bars  and  thus  short  circuit  them. 
Wires  from  the  two  brushes  lead  to  tw<j  bin<ling  posts  car- 
ried by  the  brush  holder,  and  from  these  other  wires  coni- 
])lete  the  circuit  through  an  ordinary  i6-c.  p.  lamp;  thus, 
when  the  two  brushes  are  each  on  a  bar,  the  circuit  lur  that 
coil  is  C(jmplete  through  the  high  resistance  lamp  and  m) 
rush  of  current  can  take  place,  and  there  is  absolutely  no 
sparking  at  the  commutator. 

in  ihr  illustration  three  brush  holders  will  be  seen 
on  the  left  an<l  four  on  the  right.  The  lower  one  of  the 
four  is  grounded  and  the  other  six  can  be  i)Ut  to  line,  giving 
the  positive  and  negative  currents  re(|uired.  The  grounded 
brush  is  placed  at  right  angles  to  the  diameter  of  commuta- 
tion, ami  the  r)thers  in  any  desired  i)osition.  according  to  the 
pressure  desired.  T'.ach  brush  taken  in  conjunction  with 
the  grounded  brush  makes  a  complete  circuit,  but  the  cur- 
rents from  the  pi>sitive  and  negative  brushes  in  i)art  neutra- 
lize each  other,  so  the  grounded  brush  really  passes  but 
little  current,  acting  like  the  third  wire  of  a  three-wire  system. 
As  at  present  arranged,  the  armature  gives  six  current <. 
but  it  is  ol>vious  that  as  manv  as  are  desired  mav  be  taken. 


especially  where  alternating  currents  are  to  be  rectified  for 
exciting  puqioses:  also  brushes  have  been  made  gradually 
increasing  in  resistance  from  the  leading  to  the  following 
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side,  so  as  to  lessen  the  effect  of  short  circuiting,  but  this 
plan  (jf  arranging  a  group  of  brushes  so  as  to  make  a  iliulti- 
\)\c  potential  machine  of  an  ordinary  bipolar  dynamo  with 
single  winding  and  commutator  is  novel. 


A  Formula  for  the  Area  of  the   Hysteresis  Curve. 


r.V  KF.GINAI.n  A.   KH«;SEXr)KN. 

In  a  recent  ])ai>er.  Prof.  ILwing  and  Miss  Klaassen  have 
shown  that  the  law  of  Steinmetz — that  the  hysteresis  is  etjual 
to//  SlJ'<',  is  only  appro.ximately  correct.  This  result 
agrees  with  that  obtained  by  two  of  the  writer's  students, 
Messrs.  King  and  Kleppinger.  at  Purdue  University,  who 
])ul)lished  in  June.  iS*;^.  a  thesis  upon  that  subject. 

I'rom  their  results  it  appeared  that: 

lirst — If  the  hysteresis  he  su])p(>sed  to  vary  as  some 
power  of  the  inductivity,  this  p»)wer  varies  between  the  wide 
limits  of  1.5  and  i.S. 

Second — 'i'hat  th.e  curve  (>f  variation  of  hvsteresis  with 
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the  only  limit  Ining  the  capacity  oi  the  commutator  to  re- 
ceive brushes. 

The  <lynamo  is  wound  to  give  a  maximum  potential  of 
.jiK)  volts.  an<l.  as  set.  the  upper  brushes  have  negative  poten- 
tials <»f  40.  I J5  and  180  volts. 

Without  the  ground  and  fm  complete  uictalhc  circuus. 
obviously  as  man_\  currents  can  be  tak^ n  ,t^  combinations 
can  be  made  of  the  six  brushes. 

There  are  at  present  <iperated  from  this  machine  five  city 
lines,  varxing  in  length  from  one  to  five  miles,  one  quadru- 
plcx  and  four  Morse  wires,  varying  in  length  from  90  to 
300  miles. 

The  plan  of  using  a  double  brush  with  a  resistance  be- 
tween the  parts  is  not  new,  as  it  has  been  considerably  use<l, 


iiKhuitviiy  does  not  show  any  simple  relation,  such  as  is 
given  by  Mr.  Steinmetz.  but  is  a  much  nmre  complicated 
function.  • 

These  experiments  were  made  up<Mi  the  brands  of  sheet 
iron  used  by  the  principal  makers  of  transformers  in 
America.  inclu«ling  the  ThonistMi-Houston.  Stanley  and 
Westinghousc  companies. 

In  view,  therefore,  of  the  fact  that  IVof.  Ewing's  results 
for  the  English  irons  give  a  similar  result,  it  appears  prob- 
able that  Mr.  Steinmetz's  law.  extremely  valuable  as  it  will 
always  be  as  a  means  of  making  calculations  where  a 
moderate  'c^ree  of  accuracy  is  required,  and  where  the  ex- 
ponent of  ^i  for  t^e  particular  iron  used  has  been  previously 
t'clrnnined,  is  not  an  exact  one. 


June  9,  1S94. 
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The  publication  of  a  simple  relati(jn  noticed  by  the  writer 
last  summer  may  be  of  interest.  Publication  has  been  de- 
layed in  order  that  the  subject  mi<;ht  be  more  thoroughly 
investigated.  As,  however,  a  very  careful  checking  oi  the 
results  has  shown  that  it  holds,  at  least  for  all  the  difYerent 
kinds  of  iron  used  by  transformer  manufacturers  in  this 
country,  to  within  1-2  per  cent.,  it  is  given  here.  Even  if  it 
should  prove  not  to  hold  for  cast  and  other  hard  irons,  it 
may  still  be  of  use.  The  subject  is  at  present  being  further 
investigated  by  two  of  the  students  of  this  university,  but  the 
final  results  will  not  be  published  for  some  time. 

The  law  of  Kennelly,  as  is  well  known,  is   that  the  ferric 
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reluctivity  is  a  linear  function  of  the  intensity  of  the  mag- 
netizing force, )  such  that  A=a-j- 6  oH'.  Experiments  made  by 
the  writer  and  others  have  confirmed  Mr.  Kennelly's  results, 
and  show  that  the  law  holds  within  the  limits  of  experimental 
error,  except  for  small  values  of  M. 

The  relation  noticed  by  the  writer  is,  that  if  on  an  ordi- 
nary hysteresis  curve  we  take,  instead  of  cK",  cK —  b  (where 
b  is  the  coercive  force),  then  what  we  may  call  the  hysteresis 
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reluctivity  vi^ill  be  given  by  (&C —  b)  /  tih,  as  distinguished 
from  the  ordinary  reluctivity.  Si'/  a&,  and  if  different  values 
of  this  hysteresis  reluctivity  be  plotted  as  ordinates,  and  the 
corresponding  values  of  SC  —  6  as  abscissae,  a  straight  line 
will  be  obtained,  but  one  which  does  not  pass  through  the 
origin.  Therefore,  the  hysteresis  reluctivity  is  a  function  of 
cH:— 6,  such  that  C  {M  —  b)  +  c  =  r  ;  or  r  =  C  (^  —  a); 
where  r  is  the  hysteresis  reluctivi.  y,  and  a,  b,  c  and  C  are 
constants. 


It  follows  from  this  that  for  the  up  curve 

B-     ^-±- 
C  (cH'-j-<;)' 
By  taking  iK  -\-  b  instead  of  3C  for  the   down  curve,     or 
for  the  curve  from  maximum    positive  to    zero    induction, 
we  get  a  similar  relation,  or 

jr 
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In  Fig.  2,  A  and  A',  B  and  B'  show  the  lines  got  by  plot- 
ting 3i'  —  6  as  abscissae  (where  b.^0 X,  Fig.  i)  and  (  ^ — 
b)  /  cfhdis  ordinates  to  get  the  right  limb  of  C,  and  cK-[-  6  for 
abcissae  and  (oH'  -f-  i)  /??  as  ordinates  to  get  the  l*^ft  limb. 
Similarly,  by  plotting  M,  ±  O  V  ior  K  we  get  the  limbs  of 
curve  D.  If  more  curves  were  shown  they  would  overlap 
each  other  so  closely  as  to  be  indistinguishable  from  one 
another. 

It  will  be  noticed  that  the  lines  are  straight,  to  within 
one-half  of  i  per  cent.,  except  near  the  origin,  where  they 
come  slightly  out  of  true.  This  is  due  to  two  reasons: 
First,  owing  to  the  shape  of  the  hysteresis  curve,  a  mistake 
of  1-4  per  cent  in  the  determination  of  the  value  of  eK  at 
points  near  the  origin  makes  a  difference  of  several  per 
cent,  in  the  ratio;  second,  there  is  a  real  departure  from  a 
straight  line,  because  the  iron  is  passing  from  one  limb  to 
the  other,  and  as  the  two  limbs  of  the  hysteresis  curve  can- 
not have  a  connnon  tangent  at  the  point  of  intersection  with 
the  line  of  zero  3J,  they  would  meet  at  a  definite  angle  but 
for  the  fact  that  such  physical  changes,  where  a  large  num- 
ber of  molecules  are  concerned,  cannot  take  place  abruptly, 
1)ut  must  shade  off  into  one  another.  In  doing  this  there 
is  a  mutual  compromise,  and  both  limbs  of  the  reluctivity 
curve  depart  from  a  straight  line  near  the  origin. 

These  curves  were  made  on  a  number  of  varieties  of  sheet 
iron,  and  in  no  case  was  the  departure  from  the  formula  more 
than  the  limits  of  probable  error,  except,  as  mentioned,  near 
the  origin. 

By  integrating  the  area  between  the  two  limbs  we  get  an 
expression  for  the  total  area  of  the  hysteresis  curs-e.     It  is 
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For  the  voltage  in  a  transformer,  when  the  induction  is 
changing  in  a  positive  direction  from  zero,  we  have 

I 
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(b  -\-  a)  A  CO  cos   00  t        d  l 

or-^l- 


{A  sin  00  i  —  b)-  dt  \  C  sin  00  t  —  d] 

These  formulae  are  at  present  too  complicated  for  practical 
use. 

It  will  be  seen  that  all  of  the  properties  of  the  iron 
are  defined  by  five  constants.  One  of  the  objects  of  the  in- 
vestigation at  present  under  way  in  the  hands  of  ^lessrs. 
Neubert  and  Parkinson  is  the  determination  of  some  pos- 
sible relation  between  these  constants  by  which  their  number 
may  be  reduced. 

For  the  present,  therefore,  the  writer  only  feels  justified  in 
saying  that  the  relation  mentioned  above  holds  for  the 
Ijetter  kinds  of  sheet  iron  used  for  transformers  to  within 
1-2  per  cent  and  for  values  of  S\?  less  than  16,000. 

It  may  also  be  of  interest  to  mention  that  ne'ther  in 
the  work  of  Messrs.  King  and  Kleppinger,  nor  in  that 
of  the  author,  was  any  instance  found  where  the  maxi- 
mum point  of  a  hysteresis  cun^e  fell  outside  the  ascending 
limb  of  the  next  larger  hysteresis  curve,  which  striking 
peculiarity  was  noticed  in  a  number  of  instances  by  Prof. 
Ewing  and  Miss  Klaassen.  As  mentioned  above,  however, 
these  experiments  were  made  upon  a  small  number  of  kinds 
of  iron  only,  i.  e..  only  soft  transformer  irons. 

These  observations  were  made  by  the  "  step-by-step " 
method.     No  difficulty  was  found,  when  proper  precautions 
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were  taken,  in  getting  the  curves  to  close  up  to  will. in  one- 
f<nuth  of  I  per  cent. 

It  should  be  mentioned  that  the  lines  drawn  in  Fig.  2  were 
not  drawn  by  smoothing  the  hysteresis  curve,  but  taken 
directlv  from  the  results  of  the  test.  Even  when  the  hvs- 
tcresis  curve  is  drawn  so  that  its  total  height  is  8  or  lo 
inches,  one  obtains  more  concordant  results  by  taking  the 
(jriginal  <»bservati(jns  than  by  attempting  to  draw  a  hys- 
teresis curve,  and  then  taking  the  observations  from  the 
curve  so  drawn. 

In  the  foriiuilae  given  above,  the  ferric   inductivity   has 

been  taken  as  equal  to  the  ttjtal  inductivity,  therefore  also 

(^'_  b)  /  ^  has    been    written    for  (^  M  —  b)  /  {  3S—  ^  ). 

This  is  sufficiently  correct  f<jr  all  cases  ordinarily  met  with  in 

practice,  but  where  the  inductivity  is  very  great,  the  correct 

fornuila  must  be  used. 
Westt-rn  University  of  Pennsylvania. 


The   Design  and    Construction  of    Power  Stations. 


In  the  design  and  construction  of  a  power  station  the  first 
thing  to  be  considered  is  the  Icjcation.  The  most  natural 
place  for  this  is  at  the  centre  of  distributi(jn,  so  that  the  fall 
of  potential  in  the  lines  as  well  as  tlie  amount  (jf  copper 
shall  be  a  mininnnu.  l>ut  other  things  nmst  be  considered 
which  have  a  very  great  influence  upon  this  position,  viz., 
cost  of  the  land,  which  is  usually  great  at  this  centre;  avail- 
ai)ility  of  coal,  and,  in  case  of  a  condensing  engine,  the 
watiT  necessary  for  condensation.  The  amount  of  space 
re(juired  per  horse  power  depends  upon  the  size  of  the  plant. 
J''or  an  output  of  lOO  h.  p.,  22  square  feet  per  horse  power 
is  necessary,  this  amount  decreasing  as  the  output  increases, 
until  in  plants  of  2,00c  h.  p.  the  space  per  horse  power  be- 
comes (;.5  s(|uare  feet.  The  .space  does  not  decrease  ap- 
I)reciably  with  further  increa.se  of  horse  power,  if  water 
power  is  unavailable  for  ruiming  the  generators  direct,  it  is 
desirable  that  the  station  be  near  a  railroad  to  minimize  the 
cost  of  hauling  coal,  and,  also,  since  a  city  water  supply 
camiot  be  depended  u])on  for  condensing  pur])<)ses,  it  is 
es-sential  that  the  station  be  in  proximity  to  a  stream  or  a 
body  (^f  water.  That  which  saves  in  the  cost  of  the  energy 
's  a  saving  every  day,  so  that  it  may  be  better  economy  to 
locate  the  station  somewhat  removed  from  the  centre  of  dis- 
tril)Ution.  although  the  first  cost  of  the  copper  re(|uired  is 
nuich  greater. 

After  the  location  is  decided  upon,  the  next  (|uestion  to 
be  coiisi«lered  is  the  building  itself,  which,  in  conse(|uence  (»f 
the  very  costly  machinery  placed  therein,  must  afTord  the 
very  best  protection  possible.  In  the  first  place,  it  nnist  be 
fireproof,  and  therefore  constructed  of  brick  and  iron,  and 
in  the  second  place  it  nmst  not  allow  the  condensation  of 
moisture  on  the  interior,  which  is  liable  to  injure  the  ma- 
chinery. To  avoid  this,  the  building  must  be  provided  with 
a  <iouble  roof  of  slate  or  tile,  enclosing  an  air  space  whose 
temperature  will  be  inti-rmediate  between  that  inside  and 
outside  the  building.  The  moisture  that  condenses  on  the 
•nterior  surface  of  the  exterior  roof  is  carrio<l  off  by  the  in- 
terior roof,  and  in  conse(|uence  (»f  the  greater  ecpiality  of 
temperature  of  the  air  space  and  the  interior  of  the  building, 
very  little  sweating  will  occur  on  the  itmer  roof.  The  engi- 
neer is  concerned  only  with  4he  general  priticiples  of  con- 
struction, the  details  being  left  to  the  architect.  The  esti- 
mated cost  of  such  a  building  is  aboru  $40  per  Imrse  p<nver 
for  loo-h.  i>.  plants.  .Tnd  is  nnluced  to  $1-  per  horse  power 
for  plants  of  2.000  h.  p.  and  ujnvard. 

The  size  of  the  power  house,  and  con.se(|uently  the  above 
estimatotl  cost.  deiHMid  largely  upon  the  type  of  the  .gen- 
eniting  svstem  adopted.  .Xnd  then  again,  the  tvpe  of  the 
system   depends  considerably   upon   the   size  of  the  plant. 

•  NotP8  on  R  lecture  delivered  by  Prof.  H.  J.  Ryan  before  the 
Electrical  Society  of  Cornell  T'nlverslty. 


The  method  of  belting  high  speed  engines  directly  to  small 
units  gives  low  economy  and  requires  much  space,  and 
hence  should  be  adopted  only  for  small  plants,  or  where  a 
division  to  a  small  unit  is  necessar}-.  Aloreover,  the  large 
number  of  small  generators  requires  extra  attendance,  and 
involves  greater  expense  for  commutators,  brushes,  etc. 
I'f^r  large  plants,  it  is  nmch  better  to  adopt  a  large  unit  with 
a  coiulensing  engine  belted  to  a  jack-shaft,  or  a  low  speed 
engine  connected  directly  to  a  large  unit.  At  present  the 
engineer  can  rely  upon  manufacturers  to  fulfill  the  latter  con- 
dition, and  as  a  consequence  this  method  is  rapidly  coming 
into  favor,  since  it  obviates  the  necessity  of  belts  and  jack- 
shafts.  Of  course  the  unit  should  not  be  much  larger  than 
the  miniiuum  working  load,  for  otherwise  a  waste  of  energy 
occurs  whenever  the  load  falls  to  the  minimum. 

The  kind  of  engine  which  seems  to  be  the  best  for  rail- 
road power  stations  is  the  compound  condensing  engine. 
The  Corliss  type  is  rated  to  run  at  quarter  stroke,  can  be 
run  at  half  stroke,  can  be  overloaded,  and  is  economical  at 
light  loads.  The  capacity  of  the  engine  should  be  from  20 
to  25  h.  p.  per  car  operated.  This  will  give  sufficient  re- 
serve power,  as  the  actual  amount  used  varies  per  car  from 
15  to  18  h.  p.  and  rises  to  20  h.  p.  on  steep  grades.  The 
cost  of  the  complete  steam  plant  varies  from  $45  to  $55  per 
horse  power  for  high  speed  engine,  and  from  $65  to  $75  per 
horse  power  for  the  Corliss  type. 

Until  quite  recently,  it  was  thought  impossible  to  con- 
struct large  generators  to  run  when  coupled  directly  to  en- 
gines of  low  speed,  without  increasing  the  weight  per 
horse  power  of  the  generator  to  compensate  for  the  neces- 
sarily reduced  speed  of  the  armature.  But  the  Intranuiral 
Railway  of  the  World's  Fair  demonstrates  the  possibility  of 
this  in  a  very  emjdiatic  manner.  Although  it  cannot  be 
accomjilished  by  increasing  the  magnetic  density  of  a  bipolar 
machine,  on  account  of  the  limit  of  the  number  of  lines  of 
force  per  square  centimetre  which  iron  will  carry  (about 
i4,oco  to  15.000),  it  can  be  attained  by  increasing  the  num- 
ber of  polei>,  by  placing  the  armature  ct)nductt)rs  in  grooves, 
thus  t)bviating  the  necessity  of  binding  wires,  and  by  using 
ribbons  for  enil  connections  instead  of  the  cylindrical  c<,)n- 
ductor  which  cannot  be  so  compactly  laid  and  whose  insula- 
tion is  liable  to  disintegration  at  the  points  where  the  wires 
cross.  The  air  gaj)  should  not  be  cut  down  too  much  for 
three  reasons:  With  a  very  small  air  space  the  excitation  is 
too  low  to  maintain  a  stiff  fieUl  at  full  load;  I'oucault  cur- 
rents become  troublesome ;  and  a  great  difficulty  arises  in 
maintaining  the  armature  exactly  centred,  which  is  nuich 
more  es.seiuial  in  a  multipolar  than  in  a  bi])«»lar  machine. 

A  genirator  shouM  be  i)laced  on  a  firm  foundation  of 
solid  masonry  and  shouhl  be  so  constructed  that  its  fields 
can  be  easily  removed  to  admit  of  repairs  of  the  annaturc. 
.\  dynamo  for  a  p«»wer  statii)n  must  be  thoroughly  auto- 
matic, not  onl\  in  theory  but  in  actual  practice,  and  should 
not  be  accepted  from  the  manufacturers  unless  it  proves  to 
be  so.  Machiiics  that  iV^  n<»t  give  an  increase  of  pressure 
proportional  to  increase  in  lo.id  work  very  badly  when  con- 
nected together.  The  cost  of  the  generating  system,  includ- 
ing switchboanls.  is  $35  to  $40  per  horse  power. 

The  last  thing  to  be  considered,  although  by  no  means  the 
least  in  importance,  is  the  switchboard  and  its  appurtenances. 
This  should  be  constructe<l  of  non-combuslible  material. 
Slate  or  marble  may  be  used,  although  neither  is  entirely 
free  fn>m  disintegration  when  subjected  to  the  heat  fn»m 
an  arc  that  will  occasionally  be  formed  across  its  surface. 
.Ml  cotuH'Otions  shouhl  be  made  at  the  back  of  the  bt^arrl. 
which  should  be  large  enough  to  admit  of  an  increased 
mimber  of  connections  as  the  plant  grows.  There  must  be 
a  rhmstat.  voltmeter,  and  dca<1  beat  aiumeter  for  each  gen- 
erator, a  good,  simple  a'.d  reliable  circuit  breaker  which  will 
act  at  the  point  at  whi.:h  it  is  set,  and  likewise  a  lightning 
arrester   which   can    be   depended    upon.     Too   much    care 
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cannot  be  exercised  in  tlie  design  of  the  switchboard  and 
accessories,  for  it  is  an  all  important  part  of  a  station.  Cir- 
cuit breakers  are  preferable  to  fuses  in  that  the  fuse  requires 
a  finite  amount  of  time  to  "  blow,"  and,  in  the  meanwhile, 
the  powerful  current  is  doing  its  damage  in  the  armature; 
while  with  the  circuit  breaker  ithe  circuit  is  broken  the  very 
instant  the  current  exceeds  that  to  which  the  trip  has  been 
set.  Another  essential  feature  of  the  switchboard  is  the 
equalizing  bar,  which  places  the  series  coils  of  all  the  ma- 
chines in  parallel  with  each  other  and  thereby  prevents  a 
generator,  whose  potential  for  some  reason  falls  ofif,  from 
being  run  as  a  motor— a  condition  of  affairs  which  soon 
seriously  injures  the  machine. 


On  the  rieasurement  of  the  Power  of  Poly  phased  Currents. 


BV  ALEXANDER  D.  LUN  F. 

Polyphased  currents  are  undeniably  of  great  interest  and 
value,  as  shown  by  the  labor  and  attention  bestowed  upon 
the  subject,  both  in  theory  and  by  practical  application  of 
the  same.  Considering  the  peculiar  charm  and  attraction 
in  the  study  of  such  currents,  it  would  indeed  be  strange 
were  it  otherwise.  Comparatively  little  attention,  however, 
appears  to  have  been  paid  to  the  methods  to  be  followed  in 
measuring  the  energy  of  currents  of  this  nature,  and  so  far 
as  the  writer  is  aware,  the  only  available  information  on  this 
point  is  to  be  found  in  a  small  number  of  contributions  to 
several  French  and  German  periodicals,  together  with  a  few 
fragmentary  transcriptions  into  English.  Hence,  the  sub- 
ject of  the  measurement  of  the  power  of  polyphased  cur- 
rents, while  not  inherently  difficult,  is  perhaps  unfamiliar, 
and  it  may  therefore  not  be  devoid  of  interest  or  value  to 
present  a  new  and  simple  derivation  of  formulae  applicable 
thereto. 

In  the  practical  application  of  polyphased  currents  the  so- 
called  two-phased  and  three-phased  currents  have  found  a 
place.  But  it  is  unlikely  that  currents  of  a  higher  number 
of  phases  will  be  used  in  the  future,  since  the  advantages 
of  a  larger  number  of  phases  may  be  obtained,  if  desired,  by 
special  systems  of  winding  and  connecting.  For  instance, 
the  equivalent  of  a  six-phased  current  may  be  obtained  in  a 
three-phased  system  by  passing  each  current  through  two 
oppositely  wound  coils. 

Consequently,  it  has  been  found  of  advantage  to  extend 
the  following  equations  so  as  to  include  specifically  any  sys- 
tem having  more  than  three  main  conductors  or  supply 
wires.  It  is  perfectly  obvious,  however,  as  will  be  seen  later, 
that  currents  of  any  number  of  phases  may  be  comprehended 
in  the  equations  by  a  mere  addition  of  similar  terms,  so  that 
the  equations  given  are  quite  as  general,  so  far  -as  principles 
are  concerned,  as  though  they  covered  any  polyphased  sys- 
tem whatever. 

Any  discussion  of  the  properties  of  polyphased  currents 
is  of  course  beyond  the  scope  of  this  article,  but  in  so  far  as 
it  may  bear  on  the  subject  of  power  measurement,  it  is  not 
out  of  place  to  consider  such  principles  as  form  the  ground- 
work of  results  to  be  deduced  therefrom. 

A  polyphased  current,  so-called,  may  be  defined  as  a  sys- 
tem of  simple  alternating  currents  of  the  same  period  chained 
together  or  superposed  upon  one  another  in  such  a  manner 
that  the  respective  currents  are  shifted  in  phase  one  behind 
the  other,  according  to  some  known  and  generally  simple 
law. 

If  a  ring  armature  with  n  equidistant  spaced  coils  be  re- 
volved in  a  uniform  field  of  force,  then  the  sum  of  the 
E.  M.  Fs.  of  the  wcoils  will  be 

:S  sz=A  [sin  6^  -f  sin  [  6^  +  ^^j 


mensions  of  coils,  intensity  of  field,  etc.,  and  <y  the  angular 
distance  of  coil  /from*  the  neutral  line. 

It  follows  easily  that 

^  e  =^  o. 

But  as  this  conclusion  depends  on  various  assumptions,  it 
is  consequently  only  approximately  approached  in  practice. 

It  is  customary  to  show  in  the  same  manner  that 

— fsin  {H  —  cp)  -f  sin  (h 

Impedance   L  '^ '    '  \ 

-f  .  .  .  ;-f  sin  (^  —  9^  -f  '-^-   2   7t\\ 


:^i  = 


9-\ 
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where  qj  equals  the  angle  of  lag  of  each  of  the  currents  * 
in  the  line  wires.  By  a  combination  of  analytical  and  geo- 
metrical methods  it  can  easily  be  shown  that  this  expression 
like  the  one  above  becomes  zero  whatever  be  the  value  of 
n  and  whether  (p  be  positive  or  negative. 

But  this  conventional  manner  of  demonstrating  the  con- 
a 
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tinuity  of  polyphased  currents  is  seriously  lacking  in  gen- 
erality, and  hence  it  might  be  concluded  that  the  principle 
of  continuity  is  of  limited  application  with  respect  to  such 
currents.  Such  is,  however,  far  from  being  the  fact,  as  will 
be  readily  seen  from  the  following. 

In  the  linear  conductor  carrying  current  it  is  self-evident 
that  at  any  instant  the  current  leaving  any  point  in  that 
conductor  is  the  same  in  value  as  that  which  arrives  at  the 
point,  and  since  the  current  arriving  at  the  point  is  to  be 
considered  of  opposite  sign  from  that  which  leaves  the  point 
it  of  course  follows  that  the  algebraic  sum  of  the  said  cur- 
rents is  zero.  Uncertainty  as  to  this  fact  at  one  time  ex- 
isted, owing  to  the  erroneous  supposition  that  dynamic  elec- 
tricity  accumulated  on  the  surface   of  conductors.     If  tlie 

a 


i:i.c.  IV^rid 


where  ^4  is  a  constant  depending  on  speed  of  rotation,  di- 


FIG.   2. 

point  selected  were  the  junction  of  several  currents  it  would 
still  be  evident  that  as  much  current  must  arrive  at  the 
point  as  departs  from  it.  Starting  with  this  fact  as  a  basis,  it 
i>  apparent  that  the  algebraic  sum  of  the  line  wire  currents 
of  a  polyphased  current  of  the  "star"  form  (Fig.  i)  is  zero 
at  any  instant.  This  fact  while  equally  correct  in  the  case 
of  currents  of  the  '  mesh  "  form  (Fig.  2)  is  possibly  not  quite 
so  obvious,  but  will,  however,  be  made  clear  bv  a  simple 
consideration.  It  is  evident  that  the  sum  of  the  currents  at 
each  junction  in  such  a  system  is  zero  at  any  instant,  and 
hence,  referring  to  Fig.  2  for  illustration  of  a  simple  case,  we 
may  write 

zk  b  ^  a  --  A, 

whence  A+B+C-^o. 

;     ,  (To  be  con+.inued.)  •  • 
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Practical    .Notes   on    Dynamo  Calculation— IV.* 


BV  ALFRED  E.  WIENER. 

-Armature  Insulations . 

According-  to  the  si/x  and  tlic  vcjltage  (jf  a  dynamo  tlic 
thicknesses  of  the  insulations  in  its  armature  vary  in  very 
wide  limits. 

The  coating  of  the  armature  conductor,  if  single  wire  is 
employed,  usually  is  efTected  by  a  d<jul>le  cotton  covering 
ranging  in  diametrical  thickness  from  .012  to  .020  inch,  ac- 
cording to  the  iiv/x  of  the  wire  and  the  voltage.  If  stranded 
cable  is  used  for  winding  the  armature,  either  bare  or  single 
cotton  covered  wire  is  used  to  make  uj)  the  cable,  and  the 
whole  is  covered  with  tw(j  or  three  layers  of  cotton.  The 
thickness  of  the  single  cotton  insulation  in  this  case  varies 
from  .005  t(j  .010  inch  in  diameter.  For  very  thin  wires, 
from  .\o.  20  1;.  W  .  (i.  (.035  inch)  down,  a  double  silk  cover- 
ing from  .004  to  .005  inch  diametral  thickness  is  applied. 

In  case  of  rectangular  <»r  wedge  shajjcd  conductors,  ac- 
cording to  their  size  and  to  the  voltage  of  the  machine, 
either  a  double  cotton  covering,  as  with  wires,  is  used,  or 
oiled  paper,  cardboard,  asbestos,  (jr  mica  is  employed  for 
their  enwrapping  or  sejjaration.  The  thickness  of  the  in- 
sulation in  the  latter  case  varies  between  .no  and  .020  inch, 
each  side. 

iJesides  this  coating  of  the  single  conductors,  sometimes 
— l)articularly  in  high  voltage  machines — a  sheet  of  insulat- 
ing material  is  employed  to  separate  the  layers  from  one 
another.  The  thickness  of  this  insulation,  for  which  either 
oiled  paper,  rubber  tape  i>r  silk  is  used,  ranges  from  .007  to 
,030  inch. 

The  insulation  of  the  conductors  from  the  iron  body  in 
smooth  armatures  is  effected  by  serving  the  core  with  one 
or  two  coatings  of  enamel  or  japan  and  then  covering  it  by 
either  oiled  paper,  canlboard.  canvas,  silk,  tape,  sheet  ru1)ber. 
cotton  cloth,  asbestos,  or  mica,  varying  in  radial  thickness 
between  .012  and  3-16  inch. 

I'or  toothed  and  perforated  armatures  this  core  insulation 
is  carrie<l  out  in  f<irm  of  pajjcr.  or  cardboard,  or  vul- 
canized fibre  tubes  or  channels,  fitte<l  into  the  grooves,  <jr 
— especially  in  large  toothed  core  machines — by  means  of 
mica  troughs  lining  the  bottom  and  the  sides  of  the  slots. 
The  thickness  of  this  lining  ranges  from  .010  t(»  .125  inch, 
I)roi)ortional  to  the  size  of  the  slots,  and  according  to  the 
voltage  of  the  dynamo. 

II. — Arrangement  0/  Armature  Winding. 

IJy  "arrangement"  of  the  armature  winding  is  uiuler- 
stood  the  grouping  of  the  conductors  into  a  number  (»f  arma- 
ture coils,  each  conl;iining  a  certain  number  of  turns,  or 
convolutions,  of  the  armature  wire,  and  each  one  corre- 
sponding to  a  division  of  the  collector  or  commutator. 

The  v..  M.  I',  generated  by  the  combination  of  a  series  of 
convolutions,  or  by  a  coil,  while  under  the  commutator 
brushes,  is  not  constant,  but  fluctuates  with  the  rate  of  its 
cutting  lines  of  force  in  the  difTennl  positions  during  that 
period.  This  fluctuation  <»f  the  I',.  M.  V .  of  a  dynamo,  con- 
se(|uently.  increases  with  the  angle  which  is  embraced  by 
each  coil  of  the  armature,  and  can  be  mathematically  de- 
termined from  the  measure  of  thi^  angle.  In  a  lo-coil 
anii.'iture.  for  instance,  the  angle  cmbracc<l  by  each  coil  is 
,^6  degrees,  and  the  fluctuations  of  the  K.  M.  F.  arc  calcu- 
lated to  amount  to  i  2,4  per  cent,  of  the  total  K.  M.  Y .  gen- 
erated. With  a  I  2-division  commutator  the  angle  enclosed  by 
each  armature  coil  is  30  degrees  and  the  fluctuations  figure  to 

*  Tlir  (ollowinj;  typi>)jr.i|>hiral  •■rn>r8  <xcurm<t  in  tlic  section  of  thi»« 
article  piililishitl  in  these  columns  last  work:  I'.igc  740.  second  column, 
seventh  line  from  top,  "In  the  avcraK©  vnlues  ..."  should  re.id.  "In 
Tal>lr  HI.  the  .iverajje  v.ilues.     .     .     "    In  Fig.  I,  page  740.  the  exprrs- 

sion  for  the  pitch  of  the  slots  should  l>c  "         instead  ofl^__;    for 

It'  M 

the  width  of  1h<-  slot,  in  Kijjs.  I  and  V  j^as^^es  740  and  741.  the  letter  ' 
should  l>e  used  instead  of  .V;  in  Kig.  2,  pa-e  741.  the  diameter  of  the 
hole  .should  be  dctii^nattttl  by  *,/  instead  of  *,,. 


±1.7  per  cent.  For  an  i8-bar  commutator,  the  coil  angle 
is  20  degrees,  and  the  lUictuations  are  found  to  be  reduced 
to  rb  I  per  cent.  For  24  divisions  in  the  commutator,  the 
angle  is  15  degrees,  to  which  correspond  fluctuations  in 
the  amount  of  about  ±  '/,  of  one  per  cent.  With  36  bars 
the  angle  is  10  degrees,  and  the  fluctuations  i  'A  °^  ^^^ 
per  cent.  For  48  divisions  the  angle  is  7  1-2  degrees,  and 
the  fluctuations  ±  '/„  of  one  per  cent.  For  yo  divisions, 
the  angle  is  4  degrees,  and  the  fluctuations  ±  y,^  of  one 
per  cent.  With  a  360-division  commutator,  finally,  the 
angle  enclosed  by  each  coil  is  one  degree,  and  the  fluctua- 
tions of  the  E.  M.  F.  reduced  to  but '  j,,,  of  one  per  cent. 

From  these  figures  it  is  apparent  that  the  fluctuations  be- 
come practically  insignificant,  or  the  potential  of  the  ma- 
chine practically  steady,  if,  for  bipolar  dynamos,  armature 
coils  of  an  angular  breadth  of  less  than  10  degrees,  or,  what 
amounts  t(j  the  same  thing,  if  commutators  with  from  3O 
divisions  upward  are  used.  For  low  potential  machines — up 
to  300  volts — it  has  been  found  good  practice  to  provide,  per 
pair  of  poles,  between  40  and  60  divisions  in  the  commutator. 

I'or  high  potential  dynamos  the  voltage  itself  determines 
the  number  of  commutator  bars.  For,  in  these,  the  sell-in- 
duction set  up  in  the  separate  coils,  an<l  the  sparking  at  the 
commutator  caused  by  the  potential  of  this  self-induction  be- 
tween two  adjacent  commutator  divisions,  arc  more  im- 
portant considerations  than  the  fluctuati(tn  of  the  E.  M.  F. 

Xo  jjotential  below  20  volts  is  able  to  maintain  an  arc 
across  even  the  slightest  distance  between  two  copper  points. 
The  jjotentials  above  this  figure  ncct*ssary  to  carry  an  arc 
over  a  certain  distance  depend  upon  the  intensity  of  the  cur- 
rent. In  order  to  maintain,  between  two  coj)pcr  ctmductors, 
an  arc  of  .040  inch  length — the  usual  thickness  of  the  com- 
imitat<ir  insulation  for  high  voltage  machines — according  to 
actual  experiments  made  by  the  author,  imitating  as  nearly 
as  possible  the  conditions  of  a  connnutator,  a  current  of 

100  amperes   takes  20  volts 

50  ••  ••  21 

20  '•  ••  23 

10  "  "  25 

5  '•  ••  30 

2  "  "  40 

1  ••  "  50 

I'rom  this  it  can  be  con'cluded  that,  in  order  to  prevent 
the  commutator  of  a  high  voltage  machine  from  becoming 
unnecessarily  expensive,  alhnvances  have  t<»  be  made  as  fol- 
lows: 

TAHLK     XVI.— DIFFKRKNCKS     OF     IXDTKNTIAL     BETWKEN 


-DIFFKRKNCKS     OF     IXDTKNTIAL 
COMMUTATOR   DIVISIONS. 


Current  Inlensily 

per  pole. 

Over  H>1  amperes 

100  to  .%0 

.fiO   •"20 

20    •'    10 

10   •'     5 

5   •*     2 

2    ••      1 


Difference  of  i^jtential 
between  commutator  dlvisiunp. 
10  to  20  vol  la 
12  "  21      " 
15  "  23      " 
20  '•  25      " 
2S  "  30      " 
30  ••  40      " 
3.'i  •'  50      '• 


The  respective  minimum  numbers  of  commutator  divis- 
ions. c<»nsequentlv,  are: 

For.over  100  A.  p.  role  .  .  «„,,>,  -  -       '  ^ — 

For  100  to  50  .\.  p.  Tole  .  . 


For 

50  to  20  .\. 

P 

I'ole 

For 

20  to  :o  A. 

P- 

Pole 

For 

10  to    5  A. 

P- 

Pole 

For 

5  to    2  A. 

P- 

Pole 

For 


lo     I  A.  p.   Pull 


20 

10 

Ey^iP 

EXP 

21 

10.5 

E  X  2  P 

EXP 

23 

If. 5 

E  Xz  P 

EXP 

25 

12-5 

EXi  P 

EXP 

30 

>5 

EX2P    _ 

EXP 

40 

20 

E  X^  P  __ 

EXP 

S'^ 


25 


('5) 


Having  thus  determined  the  minimum  number  of  divis- 
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ions  that  can  be  used  in  the  coninnitator  without  excessive  table  xvii.— core  ijkxsitif-:s  for  various  kinds  (jF 
spiu-king-,  the  actual  number,  n,  to  be  empU)ycd  has   to    be 

chosen  by  comparinj^  this  value  of  w,,,,,,  with  the  total  num-  ^^.    ,    ,.           ^                        --—Density  of  lines  of  force.— -> 

,            .     -^      ,                 *^                                                                  ,  ■    I  Kind  ot  armature.                   Per  square  men.         (Gausses.) 

ber  of  conductors  on  the  armature,  found  ])y  multiplyuig  3,,,^  „,,^.^.,j  ,^5^^,^,^^.  ^^^^^ .^0,000  to  80,000      8,000  to  12,500 

the  rounded  result  of  ecjuation  (8),  (9),  or  (10),  respectively,  "         "           "      ring 80,ooo  "  120,000     i2,.^oo  "  i^^.^ou 

with  that  of  formula  (11),  and  (hvidiuL^  the  product  bv  die  High      "          "      drum 40,ooo  "    70,000      g.ooo  "  ii,oo(j 

,                     .                    ■      '\                       ,    ^  ■                 ,,    ,          "  ....              ...        ring... 60.000"     1^0,000        O.OOO  "  14,y(XJ. 

number, /,  ot  armature  Wires  stranded  m  parallel.  Slow      "     multipolar  drum 30,ooo  "    60,000      4,500  "    9,000 

The  number  of  turns,  m,  of  armature  conductors  per  com-  "          "            "         ""& 50,000  "    80,ooo      8.000  "  I2,50u 

....                      '       '      ,            ,                 ,      .           .    ^       ,  High        "               "            drum 25,000"     50,000        4.000"     8,00u 

mutator  division,  or  the  number  of  convolutions  111  each  ar-  •.          ..            ..         ,.ing- 40,000  "    70,ooo      6,000  "  11,000 

mature  coil,  is  then  readily  obtained  by  dividiiiii^  the  total  .p,                      ,•          ,  .,                  *•       •       -^  •     *i              ♦  ... 

.  '                           \                      ■'               ^  ^      .,  Ihe  cross-section  of  the  magnetic  circuit  in  the  armature 

number  of  armature  con  volutions  by  the  number  of  coils,;/.  ^^^^^   -^  ^^^^  ^^^,^^,^^^,^  ^^^  ^j^^  ^^^^  ,^.,^^,^,^^  ^,^,j  ^,^^  ,^^.^  ^^^jj^, 

1  he  number  of  armature  'convolutions,  in  ring  armatures,  is  ^i^^^^,^  ^^^  ^,^^  ^^^^^  ^,^^1  ^^  ^,^^  ^^^^,^^1^^.^  ,^f  ^^^1^.^.  ^„^i  ^i^j^  j^,,^. 

identical  with  the  number  of  armature  conductors,  while  in  ^,^^^,^^  ^j-^j^^j  .^^^^  ^j^^  ^^^^1  magnetic  flux  through  the  arnia- 

drum  armatures  it  takes  two  conductors  to  make  one  turn,  ^^^^^^^    .-^^^  ^j^^  ^j^^^^j^^  ^^  U^^^^  ^^^^  ^^^^^  ^^^^      ^^  ^^^^^^^  ^^ 

and,  therefore,  the  niimber  of  turns  is  Init  one-half  the  num-  ^,^^^j^  ^j^^  ^^^  ^.^^j^^  ^'l^p^,^^  ^^  hx^^,\xh  of  the  cross-section 

ber  of  conductors.     Hence  we  have:  ^^  ^^^^.  armature  core,  therefore,  the  total  armature  flux  is  to 

I'or  ring  armatures:  1^^  divided  by  the  product  of  the  armature  density,  of  the  net 

Yfi  :^^  ^  y\^                                   /j5\  length  of  the  body,  and  of  the  number  of  poles: 

nXP'  „                     <^ 

and  for  drum  armatures,  or  drum  wound  ring  armatures:  ^a  - — ^  />  \/  SS    V~/    V  b  '                    ^^^ 

ffi  -- ^LlJt (iy\  The  symbols  used  in  this  formula  denote: 

X    ''  X  /*  6«"  -=  radial  depth,  or  breadth  of  cross-section  of  armature 

If  the  armature  is  to  have  spacing  strips,  or  driving  horns,  ^,Qj.g    jj-^  inches- 

the  number  of  the  armature  divisions  for  this  purpose  de-  (^  :^  useful  flux,  in  webers,  or  number  of  useful  lines  of 
pends  upon  the  number  of  armature  coils,  n,  the  number  f^j.^^  cutting  armature  conductors,  the  calculation 
of  turns  per  coil,  ;«,  and  the  number  of  conductors  in  of  which  will  be  the  subject  of  a  subsequent  chap- 
parallel,  p.  ^gj.  ^Ycixi  II.,  chap,  i);  for  determining  the  radial 
In  ordinar>-  machines  the  number  of  armature  divisions  is  depth  of  toothed  and  of  perforated  armatures,  this 
usually  made  equal  to  the  number  of  coils,  n,  and  some-  is  to  be  multiplied  by  the  factor  of  core-leakage 
times — especially  in   drum   armatures — double  the   number  (see  Table  XI.,  chap.  8); 

of  coils,  2  n,   is  taken.      For  high  current  output  machines  §g^  —  density  of  magnetic  lines  in  armature  body,   in  lines 

often  a  greater  number  of  armature  divisions  than  that  given  of  force  per  square  inch,  given  in  Table  XVII. ; 

by  the  number  of  coils  is  chosen.     In  such  a  case  the  total  p  _^  number  of  pairs  of  magnet  poles; 

number  of  single  wires,  or  cables,  »z  x  w  X  />,  is  to  be  suita-  4  =^  length  of  armature  core,  in  inches,  from  formula  (12); 
bly  arranged  in  groups.     The  number  of  these  groups  is  to  k^  =  ratio  of  net    iron    section    to    total    cross-section   of 
be  a  multiple  of  the  number  of  coils,  n,  and  since  the  number  armature  core,  see  Table  X\TII. 
of  turns  per  coil,  ;w,  in  high  current  dynamos,  is  usually  ^-=  1,  The   constant /^i    depends    upon   the    material,    and   the 
the  problem  of  grouping,  in  this  case,  amounts  to  sub-divid-  manner  of  building  up,  of  the  armature  core.     In  order  to 
mg  the  number  of  parallel  wires,  p.  prevent  excessive  losses  and  resulting  heating  of  the  arnia- 
12. —Radial  Depth    0/  Armature  Core.     Density  0/  Mag-  ture   due  to   eddy  currents  in  the  iron,  it  is  necessary  to 
nelic  Lines  in  Armature  Body.  laminate  the  body  perpendicular  to  the  direction  of  the  ac- 
Diameter  and  length  of  the  armature  core  being  deter-  tive  armature  conductors.     In  case  the  active  pole  faces  em- 
mined,  its  proper  radial  depth  can  be  readily  found  by  the  '^^^ce  either  the  outer,  or  the  inner,  or  both  circumferences 
cross-section  to  be  provided  for  the  passage  of  the  magnetic  o^  the  armature,  the  active  conductors  are  those  parallel  to 
lines  of  force  the  shaft,  and  the  lamination  of  the  core  is  to  be  etifected  per- 
The     density     of     lines     permitted     per     unit     area     of  pendicularly  to  the  shaft;  while  in  case  of  the  poles  being  at 
armature   cross-section    is    limited   by    the    heating    of   the  the  sides  of  the  armature  (flat  ring  type),  the  active  con- 
armature  due  to  hysteresis  and  eddy  current  losses.     The  cluctors  run  perpendicular  to  the  shaft,  and  the  lamination  is 
heat,  generated  by  either  of  these  causes,  increases  with  the  to  take  place  parallel  to  the  shaft.     In  case  of  the  pole  pieces 
density  of  the  lines,  and  with  the  number  of  magnetic  re-  embracing  three  sides  of  the  armature  section,  finally,  the 
versals  per  second.     The  latter  number  is  the  product  of  the  active  conductors  are  partly  paralKl  and  partly  perpendicu- 
number  of  revolutions  per  second  and  the  number  of  mag-  ^^r  to  the  shaft,  and  the  lamination,  in  consequence,  is  also 
net  poles,  and  therefore  it  is  obvious  that,  in  order  to  keep  to   be  carried   out   in  both   directions.     The   materials  for 
the   temperature   increase  of  the   armature   in   its   practical  effecting  these  various  laminations  are  iron  discs,  iron  rib- 
limits,  in  dynamos  where  this  product  is  great,  larger  specific  ^on  and  iron  wire,  respectively.     The   insulation    of   these 
sectional  areas  of  the  amiature  core  are  to  be  allowed  than  laminae,  in  the  majority  of  machines,  has  been,  and  is  }et. 
in  machines  having  a  small  number  of  magnetic  reversals,  or  effected  by  inserting  sheets  of  thin  paper,  asbestos,  etc..  bc- 
a  low  "  frequency,"  as  half  the  number  of  reversals,  or  the  tween  them,  although  it  has  been  repeatedly  shown  by  prac- 
number    of    coniplete    magnetic    "cycles,"  is  called.       The  tical  experiments*  that  such  an  insulation  is  not  only  en- 
former — high  frequenc} — is   the   case  for  high   speed    and  tirely  unnecessary,  but,  on  the  contrary,  even  disadvantageous, 
multipolar   dynamos,   the   latter — low   frequency — for   slow  I'or,  in  order  not  to  lose  too  much  of  the  available  sec- 
speed  and  bipolar  ones.     On  the  other  hand,  large  multi-  tional  area  of  the  body,  the  lamination  in  such  armatures  is 
polar  machines  generally  have  well  ventilated   ring  arma-  usually  made  rather  coarse,  but  it  is  just  the  fineness  of  the 
turcs,  and  in  these  an  even  considerably  larger  amount  of  lamination,   and    not   the    thickness   of   its   insulation,    that 
heat  generated  will  produce  a  smaller  temperature  increase  avoids  in  a  higher  degree  the  generation  of  eddy  currents, 
than  in  drum  armatures  of  equal  output.  The  oxide  coating  created  by  heating  the  iron    is  a  very 

According  to  these  considerations,  the  following  values  of 

■  1       ,        ..^.          f  ,.            r  r           •     4.1                 i.  *  Ernst  Schulz.   "Elek.  Zeit.."   Dec.  29.  1893.      See  The  Electrical 

the  densities  of  lines  of  force  in  the  armature  core  are  recom-  ^,^,,,^,^  j^j^^^t,  "iron  in  Armatures,"  volume  xxiii..  page  9i.  Jan. 

mended:                                                                                 -i  20,  1894,  and  page  248,  Feb.  24,  1894. 
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effective    and    suitable    insulation    of    the    armature    core 
laminae. 

In  the  following  table,  values  of  the  ratio  ^,,  of  the  net  to 
the  total  core  section  are  given  for  vari<jus  thicknesses  of  the 
iron,  and  for  the  different  modes  of  insulati(jn  now  in  use: 

TABLE  XVIII.— RATIO  OF   NET  IKON    SECTION    TO    TOTAL 
CROSS-SECTION  OF  ARMATURE  CORE. 
Thifkness. 

MaU'riul.                 in  iiK;ht*.s.       IrLsulation.  V^alue  of  l-\. 

Sh«et  iron  (discs  or  ribbon)  ■ .    .080     PaiMir  or  asbestos  0.95  to  0.90 

040         .92  ••     .88 

"       "                                      ..  .020     Pai^er  or  enamel  .90    '     .85 

"       "                                      ...   .010         "       "         "  .H.'i  "     .80 

...  ,'JIO    Oxide  coating  .9.'>  "     .90 

S<iuare  wire   080    Cotton  coveririK  .90"     .80 

"     040          "             "  .8.-)"     .75 

"      020     Eiianicl  or  varnish  .so  ••     .70 

"    020     (Jxide  coatiiiK  .5*0  •'     .85 

Round   wire  080    Cott<jn  covering  .80  "     .70 

•      040          •'             "  .75  "     .65 

"     020    Enamel  or  varnish  .70"     .60 

••    020    Oxide  coating  .8-5  "     .80 

In  large  ring  armatures,  for  the  sake  of  ventilation,  air 
spaces  are  pnn'idcd  in  modern  machines  by  means  of  light 
brass  frames  inserted  in  certain  intervals  between  the  core 
discs.  In  calculating  the  radial  depth,  b^,  of  the  body,  the 
sum  of  these  distance-pieces  is  to  be  deducted  from  the  total 
length,  4 ,  of  the  core,  the  reduced  length  so  found  being 
used  instead  of /„  in  formula  (i8). 

(To   be   continued.) 

The  Practical  Importance  of  Resonance  in  the  Transmission  of 

HIectrical  Power. — V. 

HV  K.   W.   Dl.NUAR. 

Figs.  7  and  8  arc  graphical  representations  of  the 
resonance  of  a  line  8oo  miles  in  wire  length,  of  .2  t)hm  re- 
sistance per  mile  and  of  a  mutual  capacity  of  .oio  micro- 
farads per  mile — the  approximate  value  which  would  result 
from  a  wire  separation  of  I2  inches  on  an  ordinary  pole  line. 
The  frennency  is  8o  '^  per  second. 

J'ig.  7  shows  the  current,  power  factor,  and  energy  dc- 


.  Akscor.ae  a<-e  value*  of  L'-' 

^■"400  miles.     R.  =.2  ohm  par  milt.     C.=  0.010  mfd».  pep  mil«. 
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FIG. 


livored  at  the  transmitting  en»l  of  the  line,  and  Fig.  8 
shows  the  current,  power  factor  and  energy  per  unit  (or.  in 
this  case,  p-r  4  units)  drop  in  vidtage  which  result  at  the  <Hs- 
tant  end  of  the  line. 

It  will  be  noticed  that  at  the  origin  the  power  factor  varies 


through  unit>-  and  is  equal  to  unity  both  when  the  current  is 
a  ma.ximum  and  when  it  is  a  minimum — the  latter'case,  of 
cfjurse,  simply  indicating  that  the  reflected  wave  is  in  direct 
opp(jsition  to  the  direct,  and  consequently  the  only  energv 
transmitted  is  the  small  amount  due  to  the  imperfect  elas- 
ticity or  im perfect  rtfs/TrVncy  of  the  line.  As  the  value  of  Z  oj 
increases  it  will   be   noticed   that   the  power  factor  at  the 
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origin  more  nearly  reaches  the  values  of  -j-  and  —  zero  at 
points  corres|)onding  to  the  maximum  ilifference  in  phase 
between  the  current  and  E.  M.  1".,  and  that  it  becomes  more 
and  more  difficult  to  force  the  circuit  to  respond  in  any  de- 
gree to  any  vibration  other  than  that  rate  to  which  it  is 
tuned. 

At  C,  Fig.  7,  the  energy  which  can  be  forced  out   upon 
such  a  circuit  is  shown.     This  curve  is  found  by  taking  the 
product  of  ,1  and  Ji,  and  consequently  gives  the  energy  in 
milliwatts  for  ever>-  four  volts  (ma-xinnmi)  of  E.  M.  I',  ap- 
plied. 

It  will  be  noticed  that  at  a  value  of  /  (o  =  i,  correspond- 
ing to  a  value  of  Z  --  .002,  which  is  approximately  the  value 
which  would  naturally  occur  if  the  present  methods  of  line 
construction  were  employed,  it  is  practically  impossible  to 
force  any  energy  out  upon  the  line  at  this  rate  of  alterna- 
tion. Hut  if  the  inductance  be  increased  from  .oc2  to  .012 
henrys  jhm  mile,  then  the  line  becomes  perfectly  resonant 
and  will  transmit  a  thousand  or  more  times  the  amount  of 
etiergN  than  it  wouhl  be  able  to  were  the  line  constructed 
with  no  reference  to  the  capacity  atwl  inductance.  This  ex- 
ample was  chosen  to  illustrate  the  fact  that  long  lines  <if 
low  cojiper  resistance  arc  naturally  resilient  and  that  it  will 
become  necessary  to  introduce  additional  inductance  into 
circuits  which  are  to  conduct  a  large  current  or  power  to 
great  distances. 

Curve  C,  Fig.  7,  farther  shows   that  as  the  resiliency  of 
the  line  increases,  the  anntunt  of  energy  which  can  be  forced 
up«in   the   line   by   any   period  other  than   that  period   for 
which  it  is  in  resonance   becomes  so  small  that  it  is  repre- 
sented by  zero  on  the  scale  of  the  plot. 

Fig.  8  represents  the  conditions  at  the  distant  end  of  the 
circuit. 

It  will  be  noticed  that  at  this  end  the  power  factor  ^'aries 
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through  zero  and  reaches  a  maximum  at  each  maximum 
value  of  the  current.  The  negative  maximum  ( —  1}  indi- 
cates, as  we  have  previously  seen  (Figs,  i  and  2),  that 
there  are  an  odd  number  of  wave  lengths  in  the  circuit, 
while  the  positive  maximum  (+  i)  indicates  that  there  are 
an  even  number. 

The  energy  curve  at  the  distant  end  is  exactly  similar  and 
practically  equal  in  value  to  the  energy  curve  at  the  origin, 
indicating,  as  we  have  already  shown  (Fig.  4),  that  when 
the  circuit  is  in  resonance  the  line  loss  due  to  the  "  electro- 
static absorption  "  is  practically  zero. 

It  is  obvious  that  if  a  higher  rate  of  alternation  had  been 
assumed  in  place  of  this  comparatively  low  rate,  80  '-^  per 
second,  then  natural  resonance  could  have  occurred  on  this 
comparatively  long  circuit,  and  also  that  by  even  a  slight 
increase  in  the  inductance  complete  resonance  would  be 
possible  on  much  shorter  circuits. 

Thus  if  the  rate  were  increased  to  800  ^^  per  second,  the  in- 
ductance to  .1  henry  and  the  capacity  kept  constant  at  its 
natural  value,  then  complete  resonance  would  be  possible 
at  a  distance  of  less  than  10  miles. 

Fig.  9  is  designed  to  show  that  even  where  comparatively 
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small  wire  is  to  be  used  (No.  12  N.  B.  S.  G.),  and  with- 
out attempting  to  alter  the  natural  value  of  the  capacity 
which  would  occur  upon  a  pole  line  containing  such  a  cir- 
cuit and  with  even  as  low  a  rate  as  80  ^^  per  second,  it  is 
still  possible  to  "  tune  "  perfectly  such  a  circuit  by  increas- 
ing the  inductance.  Thus,  referring  to  the  plot,  it  is  possi- 
ble to  perfectly  tune  all  length  lines  less  than  330  miles  to 
one  wave  length  before  a  value  of  Z  Gj?  is  reached,  which 
no  longer  exceeds  ^  n  R  n.  It  then  becomes  possible  to 
tune  perfectly  by  using  two  wave  lengths  up  to  425  miles, 
and  by  using  three  wave  lengths  up  to  470  miles,  and  so  on. 
Of  course  an  increase  in  the  rate  of  alternation  facilitates  the 
tuning  of  the  circuit  by  allowing  a  lower  permissible  value 
of  the  inductance,  L. 

Fig.  10  illustrates  an  example  of  resonance  on  short 
lines.  The  resistance  per  mile  is  2  ohms,  the  capacity  is 
.5  microfarad  (.25  microfarad  mutual)  per  mile,  a  value 
corresponding  to  a  cable  of  rubber  insulation,  and  the  in- 
ductance is  .020  henry  per  mile,  a  value  readily  o])tainai)le 
in  several  ways.  It  will  be  noticed  that  the  current  rapidl\ 
decreases  as  the  circuit  increases  in  length  and  at  a  length 
of  15  miles  or  a  distance  of  7  1-2  miles  is  a  minimum.  At 
this  point  the  power  factor  (not  shown)  is  also  a  minimum, 
and  the  circuit  is  practically  incapable  of  transmitting  power 
at  this  rate  of  alternation,  i.  e.,  320  ^^  per  second.  But  on 
increasing  the  circuit  to  a  length  of  30  miles,  or  a  distance 
of  15  miles,  the  resonance  is  perfect  and  the  circuit  will  trans- 
mit several  hundred  times  as  much  power  as  it  was  capable 


of  transmitting  a  distance  of  7  1-2  miles,  and  the  true  re- 
sistance of  the  circuit  is  but  one-half  the  resistance  which 
it  would  of¥er  to  a  steady  E.  M.  F,     A  second  and  third 
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maxima  occur  at  two  and  three  times  this  distance  and 
yield  approximately  one-half  and  one-third  as  great  a  cur- 
rent. 

But  while  the  value  of  Z  a?  (40)  is  capable  of  yielding 
perfect  resonance  for  the  first  maximum  corresponding 
to  one  wave  length,  yet  the  second  and  succeeding  maxima 
are  not  perfectly  resonant,  and  as  the  number  of  wave 
lengths  increase  the  departure  from  true  resonance  increases, 
for  Z  GO  only  exceeds  5  tt  i?  n  at  the  first  maximum  in  this 
case. 

The  effect  of  this  decreasnig  ratio  between  Z  00  and 
5  TV  R  71  is  clearly  shown  in  the  plot  by  the  gradual  flattening 
of  the  curve  as  the  distance  increases,  the  decreasing  ratio 
between  the  maximum  and  minimum  values  and  the  failure 
to  reach  a  maximum  of  twice  the  value  secured  by  a  direct 
current.  Thus,  at  126  miles  the  maximum  is  but  160  per 
cent,  instead  of  200  per  cent,  of  the  value  of  the  steady  cur- 
rent, and  the  power  factor  would  show  a  much  greater  de- 
crease. 

Up  to  this  point  the  circuit  has  been  assumed  to  contain 
no  receiving  instruments  at  the  distant  end.  It  can,  how- 
ever, be  readily  shown  that  while  the  introduction  of  the 
receiving  instruments  at  the  distant  end  necessarily  alters 
the  value  of  the  current  and  consequently  modifies  the 
problem,  yet  resonance  can  still  be  secured  and  obeys  the 
same  laws  which  I  have  pointed  out,  modified  by  the  im- 
pedance of  the  receiving  instruments.  Thus,  when  the  re- 
ceiving instruments  are  themselves  "  tuned "  by  the  now 
well-known  laws  governing  localized  capacity  and  induct- 
ance, to  the  same  pitch  to  which  the  line  has  been  tuned, 
then  not  only  will  tjie  copper  resistance  of  the  line  be  de- 
creased one-half,  but  the  receiving  instruments  will  receive 
their  energy  with  no  difference  in  phase  between  the  curr 
rent  and  E.  M.  F.  and  a  truly  resonant  circuit  will  result. 

The  object,  however,  of  these  articles  was  to  show  that 
the  line  loss  upon  a  circuit  conveying  an  alternating  cur- 
rent, instead  of  being  a  loss  necessarily  large,  and  increasing 
rapidly  with  the  distance,  can  be  made  50  per  cent,  smaller 
than  the  loss  due  to  a  direct  current  of  the  same  voltage  by 
adjusting  the  inductance  and  capacity  of  the  circuit  so  that 
the  natural  period  of  vibration  of  the  circuit  will  coincide 
with  the  rate  of  alternation  which  is  desired  to  be  trans- 
mitted. 


Frozen  Soap  Bubbles. 


Prof.  Dewar,  in  one  of  his  recent  lectures,  in  which  he  per- 
formed quite  a  number  of  interesting  experiments,  showed 
that  very  fragile  bodies,  such  as  a  soap  bubble,  may  be 
frozen  solid. 
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On  the    Desigit  of   Electromagnets  for  Specific   Duty.* 


I',V  I'.   .MAI  lUKWS. 

After  carefully  rcatlinj^'  Mr.  Cary  T.  Hutchinson's  reply 
to  my  criticism  of  Mr.  Jl.  K.  Carichofif's  article  "On  the 
Desij^n  of  Electnjmaj^nets  for  Specific  Duty,"  and  again  re- 
ferring to  the  (original  article,  1  am  still  firmly  of  the  <jpiiiion 
that  my  criticism  is  well  founded.  Mr.  Hutchinson  does 
not  interpret  .\lr.  Carichoffs  article;  he  states  .something 
different.  Jle  tells  us  that  we  are  not  to  regard  the  line 
O  I'\  I'ig.  I,  of  Mr.  Carichoffs  article,  called  the  air  gap  char- 
acteristic, as  rei)resenting  the  relation  between  the  inducticju 
in  the  air  grtp  and  the  magnetomotive  force,  but  the  relation 
between  the  induction  in  the  iron  and  the  magnetomotive 
force  in  the  air  gaj),  divided  by  the  length  of  the  iron  circuit. 
This  word  "characteristic  '  must  have  a  i)eculiar  meaning  if 
an  iron  characteristic  is  simply  a  o\3  iW  curve  and  an  air  gap 
characteristic  is  a  line  expressing  the  relation  I  have  men- 
tioned. The  w(jrds  used  by  the  editor  in  passing  judgmeiU 
on  my  article  show  that  he  has  taken  the  plain,  straightfor- 
ward meaning  of  the  air  ga])  characteristic  which  I  did.  f<<r 

he  says  that  when  -—     are  the  same   for  both   iron   ami  air 

gaj),  we  have  the  conditions  intended  by  Mr.  Carichoff  to 
represent  the  conditions  for  ma.ximum  work.  The  further 
statement  (jf  the  editor  puzzles  me.  Does  he  really  think 
that  in  order  to  increase  the  area  of  thei)ole  piece  of  an  clcc- 
tnunagnet  I  sup]josed  that  it  was  necessary  to  increase  the 
stction  of  tlie  core?  Returning  to  Mr.  Hutchinson's  article, 
the  theorem  which  he  establishes  by  simple  mathematics  is 
decidedly  inlerestrng,  but  I  cannot  agree  with  his  statement 
at  the  end  that  "the  results  are  similar  to  the  conditions  for 
maximum  work  of  a  battery,  and,  like  them,  are  independent 
of  the  magnetomotive  force."  Dt)es  not  the  direction  of  the 
tangent  to  the  iron  o)5  iH'  curve  depend  as  essentially  ui>on 
the  magnetom(;tive  force  for  a  given  length  of  iron  as  upon 
anvthing  else?  Obviouslv.  it  does,  and  this  is  where  all  the 
diliicultv  lies.  Consider  the  sketch.  I'ig.  i.  .*^uppose 
the  conditions  for  maximum  work  are  satislied  for  a 
given  current  circulating  mimd  the  core,  the  polar  area  be- 
ing the  only  variable.     If  we  increase  the  current  the  induc- 


j./.<.i',..M 
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lion  in  the  iron  will  increase,  and  the  .tangent  to  the  iron 
o\J  *K  curve  will  alter  in  direction,  hence  the  conditions  will 
no  longer  be  satisfied,  since  the  line  O  F  will  not  alter  \\\ 
direction.  We  have,  therefore,  to  change  the  polar  area  and 
see  if  the  con<liti«)ns  are  again  satisfied,  bin  we  might  as 
well  calculate  the  force  for  a  difTerent  polar  area  at  i»nce,  see 
if  the  change  makes  the  force  increase  or  diminish,  and  ar- 
rive at  its  condition  for  maxiuuuu  iti  that  way. 

\\  lien   we  consider  that  the   method,  in  addition   to  the 
•  lifhculties  I   have  pointed  otit.  docs  not  take  into  accovuil 
the  magnetic  leakage,  we  are  driven  to  the  conchtsion  thai, 
as  it  stamls.  the  methoci  is  of  very  little  practical  use.  as  I  in 
ferred  in  my  previous  article. 

We  muM  remember  that  the  leakage  factor  is  so  import- 
ant in  an  electromagnet  that  if  we  neglected  it  we  should  get  a 
polar  area.  In  this  method,  so  far  from  the  best  ]iolar  area 
that  the  uuthod  would  be  worse  than  useless.  The  leakage. 
hvtwever.  may  bi-  taken  \\\\v>  accomit  if  we  regard  it  as  in<le- 
pendent  of  the  polar  area — a  condition  which  it  will  not  in 

•  See  The  Electrical  World.  Jan.  27,  Feb.  17  and  24,  1894, 


general  accurately  "fulfill,  but  may  approximately  in  some 
cases. 

Let  R  =  the  equivalent  reluctance  of  the  paths  of  the  leak- 
age lines  shunting  the  air  gap.  Then,  if  we  work  out  the 
condition  for  maximum  force  we  get 

<M>   _R  A  —  L 
~di^  ~  ~~Rl.       ' 
where  o\J  =  lines  through  core, 

^    =  magnetomotive  force  expended  on  iron, 
A    =  area  of  air  gap, 
/.    =  length  of  air  gap. 

Determining  — j-  from  the  direction  of   the    tangent,    at 

different  points  on  the  iron    curve   expressing  the  relation 


Total  Magnetomotive  Fcrca 

kk;.  -2. 

between  J/ and  .Vwe  could  calculate  the  areas  A  for  these 
])oints  by  the  above  ecpiation.     We  could   then  construct 
the  accompanying  curve,  big.  2,  which  might  in  some  special 
cases  be  of  value. 

The  ortlinates  give  the  best  polar  section  for  a  given  core 
and  length  of  air  gaj),  w  hen  the  core  is  to  he  used  for  several 
magnets  and  outside  conditions  demand  certain  definite  total 
magnetomotive  forces.  As,  however,  the  limiting  condition 
for  ampere  turns  is  generally  the  watt  loss  and  conseijuent 
heating,  for  diflerent  magnetomotive  forces  we  would  use 
different  cores. 

The  best  method  of  procedure.  I  am  convinced,  is  by 
direct  experiment. 


BY  E.   R      c  .\KKH0FF. 

Mr.  Matthews'  second  attack  on  the  statements  put  for- 
ward in  my  article  "On  the  Design  of  I'lectromagnets  for 
I^^ptcific  Duty  "  warrants,  1  think,  a  few  further  remarks.  He 
(jucstions  the  right  to  call  the  line  O  F  \\\  Fig.  i  of  my  first 
article  the  air  gap  characteristic.  The  iron  characteristic  is 
there  given  as  ao\?>  oK  curve,  whichcverybody  knows  means 
the  abscissas  of  the  total  characteiistic  per  unit  area,  divided 
b\  the  total  length  of  magnetic  circuit,  and,  consequently,  1 
did  not  think  it  uecessaiv  to  state  that  the  line  U  F  rcjuc- 
sented  the  total  air  gap  characteristic  per  unit  area,  divi<le«l 
by  total  length  of  magnetic  circuit,  as  it  seemed  to  nic  ob- 
vious that  this  was  to  be  inferred  from  the  o^  <K  curve  being 
given  instead  of  the  olJ  5  curve  for  the  iron  and  both  curves 
being  plotte«l  on  the  same  scale.  I'y  taking  values  per  unit 
length  of  magnetic  circuit,  we  get  the  total  vahu<  f'»r  any 
length  of  magnetic  by  sim])Ie  imdtiplicati<tn. 

The  statement  that  "when  the  function  -7-:^  is  the    same 

ttOW 

for  both  iron  and  air  gai>s.  etc.,"  is  taken  from  a  paragraph 
luar  the  cn«l  of  my  first  article. 

In  ancient  <lays  we  were  taught  that  when  the  external  re- 
sistance equals  the  internal  resistance  of  a  batter\-  the  cur- 
rent in  the  circuit  is  a  maximum.  When  /ti  is  constant  the 
maxinuun  w<irk.  as  previously  defined,  is  when  air  gap  re- 
luctance equals  iron  reluctance.  When  //  is  variable  the  first 
differential  coefficients  .'\re  ecjual. 

In  answer  to  the  first  "  conclusion  to  which  "  Mr.  Mat- 
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thews  so  franlvly  avows  he  "  is  driven,"  namely,  that  the 
method  is  of  httle  practical  use,  I  maintain  on  the  contrary 
as  a  result  of  actual  experience,  that  one  can  in  the  least 
time,  with  the  least  chance  of  error,  design  a  magnet  for  a 
specified  purpose,  with  the  expenditure  of  the  least  material, 
or  the  least  electrical  energy  as  required,  or  with  just  the 
proper  proportion  of  the  two. 

Mr.  Matthews'  long  essay  on  leakage  does  not  apply  to  the 
case  in  point,  because,  if  he  will  refer  to  the  second  section 
of  my  article,  he  will  see  a  form  of  magnet  in  which  leakage  is 
almost  negligible.  His  final  conviction  that  the  best  method 
of  procedure  is  by  direct  experiment  is  also  inapplicable,  as 
ni}'  first  paragraph  stated  that  the  method  was  evolved  to  suit 
the  exigencies  of  a  case  where  there  was  no  opportunity  for 
experiment,  and  none  permitted. 

In  conclusion,  I  may  state  that  on  actual  trial,  magnets 
so  designed  do  exactly  what  they  are  calculated  to  do,  and 
thus  the  cost  and  time  of  any  "  direct  experiment "  are  saved, 
as  well  as  the  time  spent  in  trial  calculations;  and  that,  there- 
fore, the  method  is  of  great  practical  use. 


Elect!  ical    Shop    Equipment. 


BY     HOWARD    L.   INGERSOLL. 

Shops,  factories  and  mills  at  the  present  time  are,  for  the 
most  part,  well  equipped  with  modern  appliances  in  steam 
driven  machinery.  In  a  few  printing  and  lithographing 
establishments,  where  the  necessity  of  cleanliness  is  com- 
batted  by  the  tendency  of  belting  to  fiing  dust  about  the 
room,  line  shafting  has  been  replaced  by  a  motor  in  each 
room.  This  reduces  belting  and  shafting  by  a  half,  and  the 
improvement  is  quite  marked. 

The  complicated  fixtures — shafts,  countershafts,  pulleys, 
hangers  and  belts — entailed  by  the  common  means  of  trans- 
mitting power,  present  at  the  same  time  favorable,  and 
seriously  objectionable  features.  In  their  favor,  it  may  be 
said  that  they  are  well  known;  improved  by  all  good  ap- 
pliances obtainable;  and,  in  cases  where  very  small  work  is 
done,  are  the  best  known  ways  of  transmission. 

Offsetting  this,  we  have  the  first  cost  of  material  and 
placing,  which  is  considerable;  they  always  require  a  great 
amount  of  attention  and  repair,  occupy  much  valuable 
space,  furnish  easy  and  multiple  chances  for  accident  and 
loss  of  life,  and,  furthermore,  tend  to  stir  the  latent  particles 
of  dust  and  dirt,  cause  them  to  become  an  ingredient  in  the 
air  breathed  by  workmen  and  a  deposit  on  all  articles  within 
reach.  These  are  objections — serious  ones,  too — which,  in 
cases  of  shops  supplied  with  medium  and  heavy  machinery, 
outweigh  the  favorable  qualities  which  have  made  our  pres- 
ent equinmcnt  the  rule. 

Considering,  first,  the  betterment  of  a  shop  alreadv  con- 
structed pnd  running,  let  us  see  how  changes  may  be  ap- 
plied. This  establishment  has  its  own  power  plant — boilers, 
engine,  etc.  Let  the  same  power  plant  remain  to  serve  in 
the  new  order.  With  the  addition  of  a  generating  plant  of 
one  or  more  dynamos,  there  wiH  be  the  basis  for  an  elec- 
trically driven  manufactory.  From  the  generating  plant 
the  current  is  taken  to  the  separate  departrnents  by  ordinary 
means.  It  is  distributed  through  the  department  by  means 
of  a  conductor,  which  mav  be  placed  in  a  similar  position 
•  relative  to  the  machinerv  that  the  line  shaft  occupied.  The 
hin<rine  point  of  the  chang^e  comes  here.  ^  Each  large  and 
independent  mpchine  contains  a  motor  in  some  out  of  the 
wav  nart  of  its  frame,  ^vhich,  tlirough  gearing,  furnishes  the 
driving  power. 

As  to  the  apnlication  of  the  motor  to  the  various  tools, 
these  plans  are  the  result  of  dvnamometer  tests  with  different 
ones,  relative  to  determining  the  power  required  for  each 
under  the  different  conditions  appearinpr  in  everv-dav  nrac- 
tice.  The  designs  are  the  outcome  of  attempting  to  locate 
the  motor  in  a  protected,  yet  convergent  spot,  in  the  frame 


of  the  machine.  A  complete  illustration  of  this  is  not  nec- 
essary, and  we  will  only  specify  in  one  or  two  cases. 

I'irst,  let  us  take  a  lathe.  The  one  experimented  with 
was  a  1 6-inch  lathe,  and  various  tests  were  made  with  differ- 
ent materials  and  cut  up  to  the  maximum.  It  was  found 
that  under  full  load  (with  belt  just  holding]  the  power  neces- 
sary averaged  0.2489  h.  p.  This  includes  friction  of  ad- 
junctory  parts  used  on  lathes.  Therefore,  with  a  i-h.  p. 
motor,  wound  with  resistance  in  series  with  field,  and  the 
range  of  speed  adjusted  at  800 — 1,600  revolutions  per  min- 
ute, the  requisite  change  of  speed  and  a  considerable  excess 
of  power  would  be  realized.  The  operator  has  a  switch  in 
circuit  with  the  above  -mentioned  resistance,  which  enables 
the  regulation  (now  made  by  cones)  and  the  reversing  to  be 
done.     Thus,  the  overhanging  shipper  is  done  away  with. 

The  motor,  M  (Fi^.  i),  is  located  under  the  headstock, 
which  hinges  on  lugs  ff,  at  the  back  of  the  bed,  which  al- 
lows of  lifting  the  headstock  to  examine  the  motor.  It  is 
the  only  means  of  access  to  the  motor,  as  the  cabinet  at  the 
head  end  is  a  closed  casting.  The  motor  rests  on  a  shelf 
cast  on  the  cabinet,  and  ribbed  for  rigidity.  The  head- 
stock  drops  on  V-ways  and  the  wrist  bolts,  W,  at  the  front 
clamp  it  solidly  in  place. 

The  motor  shaft  and   armature   are   represented  by    b  in 


FIG.   1.— LATHE   MOTOR. 

Fig.  I,  and  the  pinion  P  is  of  such  a  ratio  to^  (gear  be- 
tween bearings  on  spindle)  as  will  give  proper  velocity  ratio 
for  highest  speed,  R  is  the  operator's  regulating  switch 
on  top  of  headstock.  B  is  the  back  gear,  operated  by  a 
stop  lever  at  L.  TLj  back  gear  is  thrown  in  by  otfsetting^ 
This  gear  g  has  an  extended  hub  on  one  side,  through 
which  is  a  stop  or  pin  fitting  into  a  hole  in  the  lathe  spindle. 
To  set  g  for  back  gear,  it  is  moved  from  the  face  plate 
into  the  position  above  the  pinion  on  the  back  gear  arm, 
then  the  gear  d  on  B,  which  is  above  P  and  gears  with  it, 
and  the  pinion  a  on  B  are  thrown  into  gear  by  L  (see 
Fig.  2). 

This  makes  a  compact  arrangement,  the  motor  being  en- 
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FIG.  2.— DETAILS  OF  ELECTRICALLY  DRIVEN  LATHE. 

tirely  hidden  and  at  the  same  time  readily  accessible.  The 
screw  cut,  feed  and  other  details  are  applied  in  a  similar 
manner  to  ordinary  lathes. 

The  planer  offers  a  ready  location  for  the  motor  under- 
neath the  bed,  on  a  cast  stelf,  enclosed,  and  free  from  dirt 
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The  difficulty  to  be  overcome  is  the  reverse  and  quick  re- 
turn. The  solution  to  this  is  quite  simple.  It  necessitates 
a  friction  clutch  between  two  gears  on  the  planer  spindle. 
These  gears,  Fig.  3,  are  of  different  size  {g  and  G.  P  is  the 
pinion  on  the  motor,  Fig.  3,  and  is  so  arranged  as  to  drive 


Idle  Shaft 


ail  idler  /,  gearing  with  llic  quick  return  gear  g  (ju  the 
spindle  of  the  planer.  .Vnother  i)iiii«)n  al  a  distance  =  d 
from  P  drives  the  feed  or  lorward  gear,  (J  direct.  Thus 
we  obtain  a  slow  cut,  and  by  havings  tlie  requisite  ratio  to 
/*,  we  can  lia\e  any  cjuick  turn  desirable.  The  clutch  A 
is  operated  b}  a  shifter  on  the  planer  table,  such  as  is  ordi- 
narily u.sed  for  shifting  belts.  The  motor  is  always  rotating 
in  the  .same  direction,  and,  furthermore,  the  friction  clutch 
between i*"  and  G  throws  the  load  on  gradually,  if  desired, 
a  switchboard  can  be  used  to  give  changes  of  speed.  The 
c(jupling  to  a  shaper  may  be  made  in  a  similar  manner,  with 
the  exception  that  the  clutch  is  unnecessary,  the  Whitwortii 
(piick  return  being  entirely  sutiticient.  The  motor  would  be 
placed  in  the  bottom  of  the  casting  and  geared  to  the  quick 
return  of  the  common  shaper. 

l""or  a  drill  press,  the  connections  would  be  similar  to  a 
Irtthe,  the  motoi  either  boxed  at  the  base,  and  the  stepped 
cones  and  belt  used  to  connect  power  with  spindle,  or 
placed  on  a  shelf  besi{|e  the  spindle  and  geared  to  it. 

h'or  driving  power  for  small  machines — grinding  ma- 
chines and  the  like,  a  few  of  which  are  necessary  in  any 
sh<<p — belting  would  probably  be  indispensable.  The  cost 
of  these  machines,  supplie<l  with  an  independent  motor, 
would  be  so  nmch  comi)arcd  with  their  earning  capacity  thai 
it  w(juld  be  useless  to  i)ut  independent  driving  mechanism  in 
each.  Therefore,  it  would  seem  that  the  sutplus  jxjwcr  of 
some  large  machine  might  s«'rve  the  few  small  tools.  J'lic 
lathe,  or  other  large  tool,  would  be  connected  to  the  others 
by  belting,  placed  along  walls  of  the  room  so  as  to  be  out  of 
the  way.  The  motor  in  this  lathe  could  be  run,  whether  il 
were  used  to  propel  the  gear  on  the  lathe  or  not.  Thui  i\ 
would  furnish  an  ever  ready  power  for  the  small  sub-tools. 
The  small  amount  of  belting  and  necessary  adjuncts  to  c<mi- 
sUmmate  this  would  not  be  a  factor. 

The  argmnents  for  and  against  present  nuth«»ds  in  qquip- 
menl  have  been  giveti  above,  together  wuh  the  advantages 
to  be  derived  by  a  chauge.  The  only  valid  r.rgument  against 
this  projected  method  is  the  cost  of  these  specially  built  ma- 
chines. However,  when  once  the  manufacture  is  under- 
taken, and  the  machinery  given  a  fair  trial,  its  advantage 
will  be  proven  clearly.  It  may  be  said  hcrt  that  the  writer 
knows  of  two  large  firms,  builders  of  nia»:iunc  tools  and 
their  accessories,  who  are  experimenting  along  these  same 
lines.     One  of  them  has  a  line  of  tools  on  the  market. 

To  return  to  the  question  of  conomv.  The  extra  cost 
of  the  motor  would  be  small  compared  with  the  cost  of 
additional  lalior  required  to  attend  shafting  and  repair  belts. 


Further,  the  work  of  one.  man  will  be  more  productive 
when  the  system  is  tried.  Besides  this,  nothing  has  been 
said  of  the  cost  of  keeping  a  shop  in  a  cleanly  condition, 
which  would  be  much  decreased  by  avoiding  belting.  In 
the  case  of  an  old  shop,  while  the  utility  would  be  unques- 
tionable, yet  the  advantage  of  a  change  might  be  uncertain, 
owing  to  the  expense.  But  where  a  new  equipment  and 
new  establishment  are  plaimed,  economy  and  all  other  con- 
siderations point  to  the  fact  that  the  first  additional  outlay 
would   be   well   placed. 

The  noisy  and  dirty  workroom  will  be  changed  to  a  place 
of  quiet  and  orderliness,  and  be  a  matter  of  pride  to  the 
proprietor  who  has  had  the  wisdom  and  foresight  to  keep 
pace  with  the  tireless  march  (jf  pnjgress,  and  the  workers 
in  these  places  will  have  better  ner\'es,  senses  and  lungs. 


Baseball   by    blectricity. 


When  the  New  York  Baseball  Club  started  out  to  win  the 
series  of  games  they  have  been  playing  at  the  Polo  Grounds. 
New  York  City,  it  is  not  probable  that  they  were  aware  their 
actions  were  being  actively  watched  by  a  large  audience 
several  miles  removed  from  the  scene  of  action.  Such,  how- 
ever, was  the  fact,  and  a  double  set  of  cheers  was  sent  up  for 
every  good  play  that  was  made.  The  second  audience  wa.<; 
located  in  the  .*>tandaid  Theatre,  but  by  an  ingenious  con- 
trivance il  \va.>  enabled  to  view  the  slightest  move  of  tlie 
plavers.  and  the  anxiety  of  those  present  was  just  as  great  as 
tii(jugh  they  had  been  occupying  the  real  grand  stand. 

.\  large  flat  or  curtain  was  painted  to  resemble  a  baseball 
fielil.  At  the  back  was  a  grand  stand  and  a  "diamond"  was 
laid  out  in  regulation  order.  Every  base,  however,  was  rep- 
resented by  a  square  hole.  Cnder  every  painted  player  was 
a  round  hole  backtd  by  a  color  which  corresponded  to  the 
team  in  the  field.  Small  bells  were  arranged  on  various 
parts  of  the  curtain  and  near  them  a  sign  indicated  what  vari- 
ous signals  would  mean.  There  were  also  holes  to  represent 
the  "strikes"  and  "balls"  and  to  chronicle  the  fact  of  a  player 
getting  out.  Back  of  ever\'  hole  was  a  miniature  panorama 
arrangement  on  which  the  various  signals  were  indicated. 

The  news  from  the  Polo  Grounds  was  received  by  a  tele- 
grai'h  o])erator.  wh«j  sat  in  the  place  usually  occupied  by 
the  orchestra  leader.  .\s  the  news  came  in  it  was  recorded 
and  was  re])roduced  in  fac-simile  on  the  curtain,  which  was 
accomplished  by  a  series  of  keys,  setting  in  motion  small 
motors  behind  each  opening.  "One  ball"  was  indicated 
at  the  opening  marked  "  Ball  "  by  the  api)earance  of  a  figure 
I .  "  One  strike  "  was  recorded  m  a  similar  manner.  When 
.1  pla\er  made  a  base  hit  he  would  be  seen  to  disappear  from 
the  "  home  i^late "  and  reappear  in  the  oi)ening  at  first 
base.  Sometimes  when  a  ball  was  being  pitched  a  player 
would  disajipear  from  the  base  opening,  and  if  he  reap- 
peared at  the  next  base  the  audience  knew  he  had  stolen  a 
base.  More  often,  however,  his  disappearance  would  be 
followed  by  the  appearance  of  i  in  the  "  out "  hole,  and  then 
the  audience  knew  he  had  been  caught  in  the  act. 

The  batting  order  was  represented  by  two  signs,  with  the 
players  and  the  numbers  marked  on  it.  the  number  corre- 
sponding to  the  batsman  .nppearing  on  the  home  plate.  All 
fouls  were  noticed  by  a  bell,  while  the  double  ringing  of 
another  hell  recorded  a  "  bunt."  On  the  other  side  of  the 
diamond  a  bell  ringing  once,  twice,  or  thrice  told  of  one, 
two  or  three  base  hits,  or  four  times  for  a  home  run.  WTien 
a  fly  was  struck,  a  large  pictured  "animal"  of  the  same 
name  appeared  just  to  the  left  of  the  pitcher's  box. 

The  whole  arrangement  was  quite  unique  and  brought 
down  the  house  with  its  instant  record  of  a  game  played  so 
far  away.  It  was  quite  amusing  to  watch  the  excitement 
of  the  audience  when  a  hit  was  made.  The  contrivance  is 
the  invention  of 'M.  D.Compton,  who  intends  to  introduce 
it  in  the  larger  cities  throughout  the  country. 
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KLECTRu-FH  raica. 

Dielectrics. — A  Physical  Society  paper  by  Mr.  Appleyard 
is  abstracted  briefly  in  the  London  journals  of  May  i8;  on 
testing  the  insulation  resistance  of  celluloid  placed  between 
metal  sheets  he  noticed  that  the  resistance,  which  was  very 
high,  decreased  as  the  time  of  the  application  of  the  battery 
was  increased;  it  diminished  greatly  with  the  increase  of 
batter}^  power  and  a  considerable  amount  of  hysteresis  was 
observed;  using  mercury  in  place  of  the  metal  sheets  the 
abnormal  results  disappeared.  Some  experiments  with  mix- 
tures of  gutta-percha  and  coarse  brass  filings,  for  use  as 
high  resistances,  are  described. 

In  "La  Lum.  Elec,"  May  12,  Mr.  Lefevre  discusses 
mathematically  at  some  length  certain  theoretical  considera- 
tions and  the  application  of  the  theory  of  Lord  Kelvin,  and 
gives  some  experimental  verifications. 

Condenser-  Discharges. — In  an  Academy  paper^by  Mr. 
Swyngedauw,  abstracted  in  "  L'Ind.  Elec,"  May  10,  he  dis- 
cusses the  proportion  of  the  discharge  of  a  condenser  be- 
.  tween  two  conductors  in  shunt  circuits,  one  of  which  con- 
tains an  air  gap ;  among  other  things  he  shows  that  the  quan- 
tity of  electricity  passing  through  one  of  the  shunt  coils  may 
be  more  than  ten  times  as  great  as  the  total  charge. 

Electromagnetic  Induction. — A  Physical  Society  paper  by 
Mr.  Bryan  on  "  Electromagnetic  Induction  in  Plain,  Cylin- 
drical and  Spherical  Current  Sheets  and  its  Representation 
by  Moving  Fields  of  Images  "  is  abstracted  in  the  London 
journals  of  May  18. 

Oscillations. — A  Physical  Society  paper  by  Prof.  Minchin 
on  the  "  Behavior  of  Certain  Bodies  in  Presence  of  Electro- 
magnetic Oscillations"  is  abstracted  briefly  in  the  London 
journals  of  May  18. 

MAGNETISM. 

Magnetic  Properties  of  Iron  at  High  Temperatures. — Mr. 
Curies'  Physical  Society  paper  is  abstracted  in  "  L'Elec," 
May  12;  he  states,  among  other  things,  that  the  intensity  of 
magnetization  is  constant  as  the  temperature  increases,  then 
decreases  at  an  increasing  rate,  the  maximum  rate  being  at 
about  745  degrees  C. ;  from  950  to  1,280  degrees  the  in- 
tensity of  magnetization  diminishes  only  very  slowly,  while 
at  the  latter  temperature  it  increases  suddenly  to  half  of  its 
value  and  from  there  to  1,365  degrees  it  again  diminishes. 

Manganese  Steel. — The  Lend.  "Elec,"  May  18.  abstracts 
briefly  some  experiments  with  the  magnetic  qualities,  in  a 
paper  by  Mr.  Hadfield,  read  before  the  Iron  and  Steel  Tnsti*- 
tute. 

UNITS.    MEASUREMENTS    AND    INSTRUMENTS. 

Standard  of  Lig-ht.  —  "LTnd.  Elec,"  Mav  10,    contains  a 
paper  by  Mr.  GuiHaume.  in  which  he  describes  the  Lummel 
and  Kurlbaum  tnethod  for  determining  a  -fixed  temoerature , 
for  the  nlatinum  standard;  the  method  was  briefly  described 
in  the  Digest  last  week;  the  temperature  is  defined  by  the. 


condition  that  the  total  radiation  after  passing  through  a 
layer  of  water  two  centimetres  thick  between  tvvo  plates 
of  quartz,  i  millimetre  thick,  is  reduced  to  one-tenth  of  its 
intensity.  He  gives  in  a  diagram  the  curves  showing  the 
relation  of  the  lengths  of  the  waves  and  the  corresponding 
energies,  for  sun  light,  arc  light  and  gas;  also  for  the  arc 
light  after  traversing  five  centimetres  of  water;  the  ratio  of 
the  energy  in  the  visible  spectrum  to  the  total  energy  in- 
creases, as  does  also  the  latio  of  the  energy  absorbed  by 
the  water  to  the  total  energy  of  radiation;  the  sensitiveness 
of  the  proposed  method  depends  on  the  way  in  which  this 
ratio  varies  with  the  temperature;  he  shows  that  under  the 
most  favorable  conditions  the  pressure  does  not  permit  the 
temperature  to  be  defined  with  a  sufficient  precision  for  a 
standard;  he  discusses  the  matter  theoretically  and  show's 
that  if  the  radiation  measured  by  the  bolometer  increases 
one  per  cent.,  corresponding  to  an  increase  of  temperature  of 
a  little  over  one  degree  C,  the  luminous  intensity  due  to 
this  increase  will  increase  three  per  cent;  this  is  the  weak 
point  in  the  method,  as  a  limit  of  error  of  one  per  cent,  in 
the  photometric  standard  requires  a  precision  of  one-quarter 
of  one  per  cent,  in  the  bolometric  measurements.  He  de- 
scribes in  detail  the  way  the  method  is  carried  out,  showing 
that  great  precautions  must  be  taken  to  insure  sufficient  ac- 
curacy; the  impurities  in  the  platinum  modify  the  emissive 
power,  but  the  nature  of  the  surface  is  of  less  importance,  as 
the  evaporation  of  the  metal  keeps  the  surface  the  same;  the 
calorific  capacity  of  the  bolometer  varies  with  the  thickness 
of  the  black  layer;  he  describes  an  electrolytic  method  by 
which  the  platinum  is  blackened  to  a  definite  amount.  He 
quotes  from  the  authors,  in  which  they  say  the  reproduction 
of  the  unit  is  sufficiently  easy  if  one  has  the  proper  apparatus : 
that  the  errors  are  less  than  one  per  cent,  and  that  hereafter 
the  photometric  measurements  at  the  Imperial  Reichsan- 
stalt,  of  Germany,  where  these  experiments  were  made,  will 
be  based  on  this  unit;  they  state  that  this  new  unit  is  well 
adapted  to  the  photometry  of  lights  of  different  tints,  as  it 
requires  only  a  modification  of  the  above  defined  ratio.  In 
conclusion,  Mr.  Guillaume  states  that  according  to.  Mr.  Ab- 
ney  all  tints  can  be  replaced  in  practice  by  white,  to  which 
has  been  pdded  a  certain  proportion  of  a  simple  color;  all 
illuminations  can  therefore  be  represented  by  an  intensity 
factor  and  a  formula  for  the  color  factor:  this  he  considers 
a  new  idea  which  it  would  be  well  to  develop. 

International  Ohtn. — The  Siemens  &  Halske  Co..  of  Ber- 
lin, will  hereafter  use  the  international  ohm  as  a. standard  of 
resistance  in  place  of  the  legal  ohm.  V.  • 

KruppiM. — According:  to  a  statement  in  "La  Lutn.  Elec," 

May  12,  the  new  resistance  material,  Kruppin.  the  proper- 

.ties'of  which  were  given  in  the  Digest  Tan.  6  and. Feb.  -?.  i<; 

,^n  all/^A-  of  Conner,  nickel  and  manganese,  the  proportions 

of  which,  however,  are  not  given.  ••.' .  "-, 
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Hummel  Maier.  —  "L'liid.  Elec,"  May  lO,  ^ives  an  illus- 
trated description  of  the  Hummel  meter,  which  is  used 
largely  in  Germany  and  which  resembles  in  principle  that  of 
Prof.  Elihu  Thomson;  a  short  description  of  the  theory  is 
included. 

DYNAMOS    AiND    AlOTOKS. 

Theury  uj  Allernaiing  Curreul  ^lolors. — In  the  "Elek. 
Zeit.,"  May  17,  Mr.  Cahen  calls  attc-ntion  to  an  error  in  the 
inatliematics  of  the  article  of  Dr.  Bchn-PIschenberg  (^see 
l)i^-?<t,  Ajjril  2S),  and  gives  the  correct  mathematical  de- 
iluctionj>;  the  ern^r  does  not  appear  t<i  aflfeci  the  practical  rc- 
>ults  materially. 

Alternate  Curreni  Inductiun  Mutun,. — A  paper  by  .Mr. 
Potier,  read  bef(jre  the  Soc.  Int.  des  Elec,  is  abstracted  at 
some  length  in  "La  Lum.  Elec."  May  12,  and  m<^re  briefly 
in  "  L'lnd.  Elec,"  May  10;  it  is  of  a  matliematical  character 
and  has  reference  to  the  field. 

Variable  Speed  Motors. — Mr.  Leonard,  in  the  Loud. 
"  Elec.  Rev.,"  May  18,  replies  to  the  recent  inquir)'  of  .\lr. 
.Seaman,  whether  the  dynamo  will  not  spark  badly  when 
working  with  its  full  current  at  one-tenth  its  normal  volt- 
age; Mr.  Leonard  replies  that  in  no  less  than  ten  diflferent 
generators  with  which  his  system  is  used,  he  has  never  met 
with  the  slightest  tendency  to  sparking  with  any  one  of 
them,  nor  is  any  adjustment  of  the  brushes  required  even 
when  the  field  is  reversed. 

Domestic  Motors. — In  a  well-illustrated  article  in  "La 
Lum.  Elec,"  Mav  5,  good  illustrations  are  given  of  some 
small  motors,  most  of  them  of  American  origin. 

TK.WSKOHMKKS. 

Continuous- AlliTtuiting  Current  Tratis/ormer. — A  transla- 
tion of  the  paper  abstracted  in  the  Digest  May  19,  describ- 
ing the  Ilutin  cV  Leblanc  transformer,  is  published  with  the 
illustrations  in  tlu'  Lond.  "  IClec  Eng.,"  May  4. 

Closed  Circuit  Transformer. — A  discussion  of  the  general 
l)i<il)lem  of  the  calculation  of  such  transformers  is  given  in  a 
paper  b\  Mr.  Korda  in  "  Comptes  Pendus,"  volume 
(  W  HI.'.  No.  16. 

AliC    AND    INC.VN DESCENT    LIGHTS. 

Li/e  and  Efficitmy  Test  of  Incandescent  Lamjis.  —  "L'lnd. 
Elec."  May  10,  publishes  in  a  large  full-page  table  by  Mr. 
dasnier  the  results  of  a  long  series  of  measurements  with  a 
large  number  of  dilTi-rent  lamps,  with  the  object  of  finding 
tile  variations  of  tlu'  luminous  intensity  and  the  consumption 
of  energy  at  different  piri.xls  <>f  the  life;  the  lamps  were  all 
of  no  volts  and  of  10  and  16  candles,  and  the  test  was  con- 
tinued, as  a  rule,  uj)  to  600  hours;  the  method  of  making 
the  i)hotomctric  measurements  is  briefly  described.  The  re- 
sults given  in  the  table  include  the  candle  power,  the  con- 
sumption in  watts  and  the  watts  per  candle,  as  also  the  life 
of  the  few  lamps  which  were  consumc<l  before  the  end  of  the 
test;  the  data  in  the  table  are  of  considerable  interest,  but  do 
not  admit  of  being  abstracted. 

Small  .\rc  I.imfts.  —  "I.'F.'ec.  '  May  i  »'.  contr'ins  an  illus- 
trated description  of  the  Huchet  lamp,  for  mrrrnt-;  of  two  t.. 
fotir  amperes. 

TRANSMI.S.SION   OF    POWER. 

Ilii^h  Tension  Continuous  Current  Transmission.  —  In  an 
article  by  Mr.  Schultz  in  the  "  I'.lck.  Zeit.."  May  17.  he  dis- 
cusses high  ten.sion  c»>ntinuous  current  transmission 
Shunt  dynamos,  he  claims,  cannot  be  tnade  for  over  i.coo 
volts  and  series  dynamos  for  not  over  3.000  volts:  for  simple 
transmission  with  6.000  volts,  for  instance,  as  distinguished 
from  distribution  together  with  transmission,  he  suggests 
usjjig  two  scries  wound  dvnatnos  connected  in  series,  each 
of  -^,000  volts,  to  connect  these  over  the  line  wires  \\'ith  two 
series  wounc^  motors  similarlv  connected :  it  is  essential  that 
the  tnotors  be  conplcd  mechaniraily.  othenvise  they  will 
not  be  cquallv  loaded  and  woul.J  require  regulators.  For 
transmif^jon  and  distribtitiow  to  tvw  difforow  motors,  say  at 


4,000  volts,  he  proposed  a  similar  arrangement,  with  the 
introduction  of  a  third  line  wire  connecting  the  junction  of 
the  dynamos  with  the  junction  of  the  motors;  when  both  are 
running  the  middle  wire  conveys  no  current  and  when  either 
one  is  used  alone  the  percentage  loss  will  be  doubled  and 
the  speed  will  be  slightly  reduced,  both  of  which  would 
d<jubtless  be  of  not  much  importance  in  practice. 

Transmission  of  Power.  — A  descriptive  article  by  Mr. 
Boucherot,  containing  a  number  of  illustrations,  is  begun  in 
■'  La  Lum.  Elec,"  May  19,  describing  the  installation  at  tlie 
.Meiiier  w«irks;  in  the  present  part  the  installation  and  ap- 
jiaratus  are  described,  as  also  some  efficiency  tests  of  a 
diphase  Brown  alternator  of  75  h.  p.  and  40  periods,  and  a 
15-kw.  transformer. 

ELECTRIC  RAILWAYS. 

Worm-Wheel  Gearing. — The  Lond.  "Elec  Kev.,''  May 
J  6,  contains  an  article  by  Mr.  Dawson,  describing  sonic 
tests  with  the  Kecken^aun  motor  and  gearing,  made  on  an 
experimental  track.  There  are  two  independent  series 
motors  of  10  h.  p.  to  the  truck,  the  weights  and  proportions 
being  given;  the  worm  is  turned  out  of  a  solid  piece  of 
steel  6  inches  in  diameter  and  well  polished,  it  has  a  triple 
thread  of  6  inches  pitch;  the  worm  wheel  is  of  phosphor 
bronze  15  1-4  inches  in  diameter  and  has  24  teetli;  tlie 
whole  is  encased  in  a  dust  and  waterproof  casing  containing 
oil;  the  inclination  of  the  worm  thread  on  the  spindle  is  45 
degrees,  this  being  the  angle  which  gives  the  highest  effi- 
ciency, the  theory  of  which  is  given.  Some  practical  tests 
n-ade  by  the  late  Mr.  Reckenzaun  are  given,  showing  a  maxi- 
mum efficiency  of  gearing  as  high  as  954  per  cent  when 
1.64  h.  p.  was  transmitted;  the  efficiency  grows  less  for 
greater  horse  power  and  is  highest  for  the  least  thrust  on 
the  tooth,  which  in  this  case  was  132  pounds;  these  high 
efficiencies  are  said  to  have  been  due  to  careful  design,  to 
careful  cutting  and  polishing  of  the  teeth  and  to  abundant 
lubrication;  some  efficient  tests  showing  very  good  results 
are  quoted  from  the  experiments  of  Mr.  William  Sellers;  a 
high  perijiheral  speed,  a  limited  pressure,  an  inclination  of 
45  degrees  and  a  multiple  thread  are  said  to  be  necessary 
for  the  best  efficiency,  as  also  great  care  in  workmanship  and 
polishing.  Some  tests  are  reported  in  which  the  two  driv- 
ing wheels  of  a  raised  truck  were  belted  together,  one  motor 
thus  driving  the  other  as  a  dynamo,  showing  an  efficiency 
of  the  worm  gearing  of  84  to  88  per  cent.,  allowing  7  per 
cent,  for  the  loss  in  the  belt  and  in  the  friction  of  the  car 
axles;  the  wi^rm  wheel  wnll  drive  the  womi  without  any  ap- 
preciable loss  when  the  current  is  cut  i^ff.  and  it  is  stated 
that  one  man  can  push  a  loaded  car  on  a  level,  running 
against  the  worm;  the  speed  reducing  power  is  i  to  8. 
thus  enabling  cheaper  and  lighter  motors  to  be  used.  The 
citupling  itf  the  various  parts  of  the  motors  for  different 
speeds  is  given  and  the  results  of  some  tests  showing  that 
between  3  and  8  h.  p.,  which  is  the  normal  output,  the  cffi- 
ciencv  is  quite  high;  a  table  is  given,  but  the  curves  re- 
ferred to  are  omitted. 

El  er  trie  Loco  motive. — .\  brief  description,  with  some  data 
and  illustration-^,  of  a  1,200-h.  p.  locomotive  to  be  completed 
for  a  French  railroad,  is  given  in  the  Lond.  "  Flee.  Fncr..'* 
Mav  18.  taken  from  the  "Railroad  Gazette."  of  New  York: 
it  is  intended  for  trial  in  fast  passenger  ser\Mce.  and  it  is  pro- 
r>o<;cd  to  try  the  experiment  first  wnth  storage  batteries:  the 
first  locomotive  is  to  have  a  power  of  only  about  300  I1.  p.: 
the  design  is  criticised,  and  it  is  questioned  whether  that 
output  can  be  obtained:  under  the  most  favorable  circum- 
stances a  weight  of  at  least  t  cwt.  per  effective  horse  power 
is  re/iuired  for  laree  electric  motors:  it  is  claimed  tliat  prob- 
ablv  some  mistake  has  been  made  in  the  desien  or  data:  the 
ad\-isabilitv  of  using  accumulators  is  questioned,  ar^*  it  i< 
claimed  that  the  overhead  trolley  wire  constniotion  is  the 
cheapest  system.  Mth  as  regards  outlay  and  working  ex- 
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Heilniaiin  Locomotive. — According  to  -'LaLum.  Elec. ,' 
May  19,  this  locomotive,  which  is  now  making  regular  trips, 
runs  at  a  mean  speed  of  37.2  miles  per  hour;  the  maximum 
attained  was  63;  in  returning  the  speed  was  46  miles  per 
hour. 

Electricity  /or  Heavy  Railroad  Service. — An  article  by  Mr. 
Barnes,  taken  from  the  "  Railroad  Gazette,"  is  abstracted 
brieliy  in  the  Lond.  "  Elec.  ling.,"  May  18. 

Surface  Contact  Railway. — A  brief  description  trom 
■  Genie  Civil,"  of  the  Claret  &  Wuillieumier  system,  which 
is  to  be  in  operation  at  the  Lyons  Exhibition,  is  abstracted 
in  "  La  Lum.  Elec,"  May  12;  so-called  automatic  distributors 
every  30c  feet  send  the  current  to  the  sections  under  the 
car,  from  which  the  current  is  then  taken  by  the  car.  The 
same  number  contains  a  description  by  Mr.  Richards  of 
this  system,  in  which  a  number  of  illustrations  are  given. 

CENTRAL.  STATIONS,  PLANTS,  SYSTEMS  AND  APPLIANCES. 

Cost  0/ Electrical  Energy. — An  abstract  of  the  discussion 
of  Mr.  Crompton's  recent  paper  is  given  in  the  Lond. 
"  Elec."  and  "  Elec.  Rev.,"  Alay  18,  in  both  of  which  it  is 
also  discussed  editorially;  in  the  latter,  the  item  of  ac- 
cumulators is  referred  to,  among  other  things,  it  being 
thought  that  not  enough  attention  was  given  to  it  in  that 
paper;  the  same  journal  contains  a  communication.  The 
discussion  is  limited  almost  entirely  to  the  mechanical  engi- 
neering features. 

Train  Lighting. — The  Lond.  "Elec,"  May  18,  states  that 
the  London,  Brighton  and  South  Coast  Railway  has  de- 
cided that  its  electrically  lighted  trains  are  more  ser- 
viceable than  those  lighted  with  either  gas  or  oil;  all  three 
systems  have  been  tried  by  this  road,  and  the  electrical  sys- 
tem is  estimated  to  render  about  15  per  cent,  more  service 
than  the  others;  the  first  cost  of  gas  for  a  train  of  10 
coaches,  including  buildings  and  producer  plant,  is  stated 
to  be  $3,500,  that  of  oil  $600  and  that  of  electricity  $2,000; 
the  yearly  cost  of  maintenance  with  gas  is  $600  per  train, 
with  oil  from  $350  to  $650,  and  with  electric  light  only 
$250  per  train. 

Lightning  in  a  Central  Station. — In  "La  Lum.  Elec," 
May  12,  Mr.  Robert  describes  the  recent  destruction  of  a 
machine  in  a  central  station  by  a  bolt  of  lightning,  the  ma- 
chine being  insulated;  the  lightning,  after  destroying  the 
machine,  passed  to  ground  through  the  switchboard. 

Berlin  Station. — x\  translation  of  the  article  by  Dr.  Pas- 
savant,  mentioned  in  the  Digest  May  19  and  June  2,  is  ab-' 
stracted  briefly  in  the  Lond.  "  Elec,"  May  18;  the  systems  of 
automatically  announcing  and  localizing  faults,  mentioned 
in  the  former  paper,  were  described  in  the  Lond.'  "  Elec," 
May  18,  1893. 

Theatre  Plant.  —  "LaLum.  Elec,"  May  12,  gives  a  brief 
description  of  the  installation  at  the  Olympia,  in  which 
electricity  is  used  more  than  in  any  other  theatre  in  Paris. 

Electricity  in  Mines. — A  few  installations  are  described 
very  briefly  in  the  Lond.  "  Elec.  Eng.,"  May  18. 

TELEGRAPHY,  TELEPHONY  AND  SIGNALS. 
Disturbances  in  Telephones  due  to  Railway  Circuits.  —  In  an 
article  by  Messrs.  Meyer  &  Muetzel,  in  the  "  Elek.  Zeit.,"' 
May  17,  they  describe  experiments  to  determine  whether 
the  disturbances  are  due  to  induction  or  to  the  earth  cur- 
rents; the  experiments  are  described  in  detail  and  were  made 
with  telephones  over  the  line  of  a  railway.  No  noises  were 
heard  when  both  the  outgoing  and  the  return  were  over- 
head lines  running  along  the  railway,  provided  they  were 
near  to  each  other;  if,  however,  they  were  as  much  as  2.5 
metres  apart  the  noises  became  as  loud  as  usual ;  this  shows 
that  the  disturbance  was  due  to  induction;  they  found  that 
the  earth  currents,  which  caused  quite  a  considerable  dis- 
turbance in  galvanometric  researches,  had  very  little 
effect  in  producing  the  disturbances  in  telephones;  that  they 
had  some  effect  was  shown  by  the  fact  that  the  noises  were 


loudest  when  the  telephone  current  went  out  over  the  line 
wire  and  returned  through  the  earth,  but  the  effect  of  the 
earth  current  was  found  to  be  due  to  the  incomplete  insula- 
tion of  the  line  from  the  earth,  notwithstanding  that  the  in- 
sulation was  so  high  that  a  galvanometer  test  could  not 
locate  any  faults;  they  conclude  that  it  is  very  important 
to  insulate  such  telephone  lines  very  carefully  from  the 
earth. 

Train  Signals.  —  "La  Lum.  Elec,"  May  12,  abstracts 
fio»n  the  German  an  illustrated  description  of  the  Bormann 
system,  in  which  telephonic  communication  is  established 
between  the  locomotive  of  a  moving  train  and  the  station, 
as  also  with  other  locomotives  on  the  same  track;  a  trial  of 
this  system  has  recently  been  made  in  Germany ;  contacts  are 
made  through  three  insulated  rails  placed  between  the  two 
tracks  and  variously  connected  with  the  stations  and  with 
each  other. 

Pacific  Cable. — A  letter  of  Sir  John  Pender  is  reprinted 
in  the  Lond.  "  Elec.  Rev."  and  "  Elec.  Eng.,"  May  18,  and  is 
discussed  editorially  in  the  latter. 

Telegraphs  in  Persia. — A  Society  of  Arts  paper  by  Mr. 
Wells  is  abstracted  briefly  in  the  Lond.  "  Elec  Eng.." 
May  18. 

Microphone. — The  Ani/.an-Mercadier  microphone  is  de- 
scribed and  illustrated  in  "  La  Luin.  Elec,"  May  19. 

ELECTRO-CHEMISTRY. 

Purification  of  Sewage. — In  "La  Lum  Elec,''  May  19. 
Mr.  Rigaut  gives  the  results  of  the  three  official  reports 
made  on  the  Hermite  process,  one  of  which  was  unfavor- 
able and  the  two  others  favorable,  in  order  that  they  ma>- 
be  compared  with  each  other;  he*  speaks  of  another  test 
which  is  being  made,  but  not  finished,  by  Dr.  Chantemesse. 
In  conclusion,  he  gives  a  detailed  estimate  for  a  cit>-  of 
100,00c  inhabitants  near  the  ocean,  on  the  basis  of  0.3 
gramme  of  chlorine  per  litre  and  30  litres  per  inhabitant 
per  day,  the  result  being  2.19  francs  (about  44  cents)  per 
inhabitant  per  year;  for  an  inland  city,  98.6  cents  per  year 
per  inhabitant,  using  salt  in  its  solid  form. 

Tinning  Cast  Iron. — According  to  the  Lond.  "Elec," 
May  18,  a  French  company  has  adopted  the  process  of  first 
coating  the  iron  electrically  with  nickel  and  iron  or  cobalt 
and  iron;  i  kilogramme  of  sulphate,  nitrate  or  chlorate  of 
nickel  is  mixed  with  3  kilogrammes  of  sulphate  of  iron 
and  I  kilogramme  of  citric  or  tartaric  acid:  or  1-2  kilo- 
gramme of  the  similar  compounds  of  cobalt  with  3  kilo- 
grammes of  sulphate  of  iron;  this  is  dissolved  in  100  litres 
of  water  and  completely  neutralized  with  causti.-  alkali:  a 
current  of  50  amperes  per  square  metre  is  used. 

MISCELLANEOUS. 

Electrotropism. — The  Lond.  "Elec.  Rev.,"  .May  18.  re- 
ports some  tests  of  Messrs.  Blasius  &  Sweizer  concerning 
this  phenomenon;  a  current  of  108  volts  was  passed  through 
water  containing  fishes,  and  they  showed  that  when  the  head 
of  a  fish  is  directed  toward  the  anode,  calnmess  or  even 
stupefaction  ensued,  but  if  the  head  is  in  the  opposite  direc- 
tion, excitement  is  occasioned,  accompanied  by  an  effort  on 
the  part  of  the  fish  to  escape  the  effect :  it  would  appear, 
therefore,  that  the  phenomenon  of  electrotropism  would 
proceed  from  the  effect  of  the  current  upon  the  nerves  of 
sensation  and  there  would  ensue,  according  to  Pflueger's 
well-known  law  of  electrotonus,  a  decrease  of  excitability  at 
the  positive  and  an  increase  at  the  negative  pole.  If  fishes 
are  traversed  transversely  by  the  current  they  display  a  be- 
havior analogous  to  dizziness,  like  in  man  when  the  current 
passe?  through  his  head,  and  they  always  sink  on  the  side 
turned  toward  the  anode.  The  results  were  the  same  with 
an  accumulator  current. 

Relation  of  Mathevuiiics  to  Engineering. — The   paper    of 
Prof.  Hopkinson  is  concluded  in  the  Lond.  "  Elec.",  May 
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i8,  and  is  editorially   discussed  in   the   same  issue,  which 
contains  also  a  communication  from  the  author. 

Electricity  Users'  Association. — The    object    and    rules    of 
this  new  association  are  given  in  the  Lond.  '"  Elec.  Eng.," 
May  i8,  in  which  journal  they  are  also  discussed  editorially; 
in  general,  the  object  of  the  association  is  to  test  apparatus 
and  advise  upon  technical  questions. 


Electrical  Advertising. 


The  accompanying  illustration  shows  the  electrically  lighted 
advertising  wagon  of  Keith's  Union  Square  Theatre,  New 
York.  Its  cfiuipmcnt  consists  of  32  chloride  accumulators 
of  type  E,  9  plates,  200  ampere  hours'  capacity,  furnished  by 
the  Electric  Storage  Battery  Company,  Urexel  Building, 
Philadelpliia.  The  cells  are  in  four  boxes,  eight  to  the  box, 
caSh  box  weighing,  complete,  about  400  pounds.  Sixteen 
cells  compose  a  set,  one  of  which  is  in  use  on  the  wagon 
while  the  remaining  set  is  being  charged. 

The  wagon  is  wired  with  extra  heavy  rubber  covered  No. 
12  wire  and  No.  14  specially  made  black  silk  cord  runs 
from  the  wagon  to  the  horses.  The  wagon  carries  15  28- 
volt,  16-C.  p.  Dekhotinsky  lamps  in  Edison  sockets,  and 
each  of  the  four  horses  carries  2  30-volt,  i6-c.  p.  lamps  of 
the  same  make  in  Swan  sockets,  fastened  between  the  ears 
and  on  the  saddle.  Bryant  switches  control  the  four  cir- 
cuits, two  on  the  wagon  and  one  each  on  the  leaders  and 
wheelers.  The  batteries  are  charged  from  the  theatre  plant 
in  a  small  house  built  for  the  purpose  in  the  rear  of  the 
main  building. 

This  outfit  has  been  in  charge  of  Mr.  R,  Burbank,  elec- 
trician of  the  theatre,  and  has  been  running  very  satisfac- 
torily since  it  was  brought  out,  in  September,  1893.  The 
wagon  has  been  used  in  Boston,  Providence,  Philadelphia, 


much  less,  both  to  install  and  maintain,  the  Card  Electric 
Company,  of  .Mansfield,  O.,  has  designed  for  such  a  sersnce  a 
motor  which  we  illustrate  herewith. 

Fig.  I  shows  the  motor  with  the  lower  half  of  the  case 
lowered,  exposing  the  armature  and  field  coils,  for  inspection 
or  removal.  A  small  chain  block,  fastened  to  a  beam  of  the 
car  body  by  means  of  an  eye-bolt,  and  to  the  lower  half  of  the 
motor  case  at  the  extension,  shown  in  the  centre,  will  enable 
one  man  to  raise  or  lower  it  with  ease.  If  the  amiature  is  to 
be  removed,  the  journal  caps  are  taken  off,  the  case  sup- 
ported from  below  with  a  timber,  a  plank  laid  one  end  on  the 
motor  case  and  the  other  on  a  cross  support  in  the  pit;  on 
this  the  armature  is  rolled  out  of  its  bearings  aw^y  from 
under  the  car  and  on  to  the  floor.  An  amiature  can  be 
taken  thus  from  such  a  motor  easier  and  quicker,  it  is 
claimed,  than  any  other  motor  on  the  market,  and  with  less 
danger  of  injury. 

A  novel  feature,  shown  in  Fig.  2,  is  the  steel  bar  for 
strengthening  the  cast  extensions  that  form  the  spring  sup- 
ports. The  bar  rests  in  grooves,  cast  for  the  purpose,  and  is 
clamped  down  by  two  eye-bolts  fastened  by  pins  between  the 
hinge  ribs  at  the  bottom,  and  clips  over  the  top,  dividing  the 
strain  equally  between  four  points,  overcoming  all  danger  of 
breaking  after  long  ser\'ice  through  a  gradual  crjstallization 
of  the  cast  metal.  There  is  no  reason  why  such  a  frame  of  a 
motor  should  not  last  forever.  It  will  be  noticed  that  all  the 
working  parts  are  encased  within  the  cast  frame  of  the  motor, 
and  are  absolutely  protected  from  dirt  or  moisture  at  all 
times.  Other  features  are  the  rigidity  of  the  frame,  and  the 
impossibility  of  parts  getting  out  of  alignment.  The  gear 
case  is  made  of  malleable  iron.  In  the  top  half  is  an  opening 
with  a  hinged  lid  for  inspecting  the  gears  and  inserting 
grease.  The  rear  fastening  to  the  bottom  half  is  made  in 
the  form  of  a  detachable  hinge,  for  convenience  in  lowering 
and  removal. 

The  core  of  the  armature  is  built  up  of  the  best  magnetic 
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Brooklyn  and  New  York,  and  has  made  extended  trips 
through  the  suburbs  of  these  cities.  As  an  advertising 
novelty  it  has  been  a  great  success  and  never  fails  to  at- 
tract admiring  attention. 


The  Card    Electric    Railway    Equipment. 


Believing  that  on  roads  using  18-foot  cars  and  under,  over 
grades  not  exceeding  8  per  cent.,  a  single  motor  equipment 
may  be  made  just  as  reliable  as  a  double  one,  and  will  cost 


iron  procurable,  and  is  slotted  to  receive  the  conductors; 
these  slots  are  insulated  with  mica,  as  rre  also  the  ends  of  the 
core.  The  shaft  is  of  hanunered  steel,  is  four  inches  in 
diameter  through  the  core  portion,  with  a  one  inch  square 
key  to  prevent  turning;  the  ends  are  reduced  to  receive  the 
commutator  and  oil  disc,  without  impairing  the  strength  or 
rigidity  of  the  shaft,  and  temiinate  in  bearings  of  generous 
size  and  length  for  the  journals.  The  pinion  is  securely 
keyed  on,  and  is  further  held  by  a  nuL 

The  field  coils  are  \N-ound  on  forms,  each  one  in  two  parts 
and    separately   covered,   first  with    muslia   saturated   with 
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shellac,  then  with  two  windings  of  waterproof  tape,  and 
painted  with  two  coats  of  insulating  compound,  after  which 
they  are  bound  together  with  tape  and  placed  in  an  oven 
heated  by  steam  to  150  degrees,  and  kept  there  until  every 


mediate  removal.  To  do  this  is  not  a  serious  task  with  this 
commutator,  requires  little  skill  and  may  be  done  any  num- 
ber of  times  without  injury  to  the  commutator,  and  will,  in 
many  cases,  prove  a  great  advantage,  not  only  in  times  of 


J 
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FIQ.     I.— CARD    ELECTRIC     RAILWAY     nOTOR. 


particle  of  moisture  is  driven  out.  In  winding  the  wire  on 
the  forms,  each  layer  is  coated  with  shellac  until  saturated. 
Made  in  this  way,  of  wire  having  ample  carrying  capacity, 
and  placed  on  the  pole  pieces  so  that  no  part  of  the  coil  is  in 
contact  with  iron,  and  there  kept  dry  and  clean,  they  should 
last  indefinitely.  ] 

The  commutator  is  as  simple,  strong  and  durable  as  pos- 
sible to  be  made,  and  by  the  use  of  first-class  material  and 
good  construction,  many,  if  not  all,  the  bad  features  have 
l)een  eliminated  that  have  heretofore  hung  around  that  end 


urgent  necessity,  but  as  a  ready  means  of  saving  from  rapid 
destruction  an  otherwise  good  commutator.  In  construc- 
tion the  segments  are  set  up  in  a  form  and  over  them  are 
driven  with  a  heavy  hammer  rings  of  steel  until  further 
compression  in  that  manner  is  impossible,  but  when  the 
end  plates  are  put  on  and  screwed   down,  the  degree  of 


FIQ.  2.— CARD  ELECTRIC  RAILWAY  HOTOR. 


FIQ.  3— MOTOR  CONTROLLER 


of  the  armature  shaft,  and  seemed  to  many  to  be  inherent 
and  an  inseparable  part  of  it.  The  parts  of  the  commutator, 
other  than  the  segments,  are  few,  and  are  pujt  together  in  an 
exceedingly  simple  manner.  As  sometimes  happens,  a  seg- 
ment, after  a  little  wear,  develops  a  soft  spot,  or  for  other 
cause  becomes  injured  to  an  extent  that  demands  its  im- 


strain  has  been  limited  to  a  point  when  further  compression 
will  permit  the  rings  being  removed  without  the  aid  of  a 
hammer.  Another  frequent  source  of  trouble  is  from  oil 
working  its  way  along  the  shaft  into  the  armature  and  de- 
stroying the  insulation,  and  only  a  perfect  metallic  joint, 
which  is  seldom  obtained,  unless  aided  by  other  means,  will 
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prevent  it  In  this  commutator,  between  the  hubs  of  tlie 
end  plates,  is  a  rubber  ruij^,  winch  is  oi  such  size  that  when 
the  coninmiator  is  on  the  shait  it  will  hi  tne  sliait  snugi} 
and  make  a  perfect  union  between  all  parts,  and  eneciuaii) 
prevent  any  oil  passing  through  to  the  armature  or  working 
Its  way  outward  into  tne  commutator, 

Ihe  controlling  stand,  l^g.  3,  is  ironclad,  being  covered 
with  iron  at  the  back  as  well  as  tlie  front,  and  is  so  well  pro- 
tected that  moisture  or  dirt  cannot  possibly  get  inside.  1  he 
design  is  neat,  the  height  just  right  for  convenience,  and  tlie 
movement  of  the  handle  easy  and  noiseless.  The  front  cover 
is  removed  by  raising  a  hitle  and  drawing  it  out.  it  can- 
not be  put  back  wrong  and  cannot  become  displaced.  The 
operating  handle  is  placed  centrally  on  the  top  of  the 
cover  and  turns  a  short  shaft,  from  which  motion  is  trans- 
mitted to  another  shaft,  shown  at  the  left,  by  means  of  two 
small  sprocket  wheels  and  a  chain.  Immediately  under  the 
cover  is  the  reversing  switch,  the  handle  extending  through 
the  case  at  the  right.  On  the  longer  shaft  are  placed  cigiit 
cams,  insulated  from  it  by  heavy,  hard  rubber  tubing  and 
secured  by  hard  rubber  pins.  Opposite  each  cam  is  a 
switch  fastened  by  a  suitable  bracket  or  base  to  the  back 
near  the  shaft.  Each  switch  is  provided  with  contact  pieces 
to  engage  with  clips  on  binding  blocks  fastened  to  the  back. 
At  the  bottom  of  the  stand  is  a  series  of  binding  blocks  lor 
making  connection  between  controller  motor,  resistance  and 
the  line. 

The  brush  holder  proper  is  bolted  fast  and  never  intended 
to  be  moved  or  changed.  The  carbon  socket  has  a  radial 
movement  in  the  brush  holder,  which  provides  for  wear  at 
the  comimitator  and  for  turning  off.  The  flexible  wire  ter- 
minals are  fastened  on  the  outside  to  the  binding  screws 
and  are  securely  insulated  from  the  frame,  and  protected 
from  injur\  or  moisture.  There  are  no  screw  contacts  on 
the  motor  except  for  connecting  the  two  halves  together. 


and  easily  applied  attachment  for  turning  off  commutators 
in  place  on  a  mounted  motor. 


Experimcntiil    tiectiical    Apparatus. 


The  Institute  for  Home  Study  of  Electricity  of  Cleveland, 
O.,  has  designed  and  is  now  liaviiig  manufactured  two  use- 
ful pieces  01  experimental  electiical  appaiatus,  consisting  of 
a  dynamo  and  motoi  and  a  combination  measuring  i..scru- 
ment. 

The  dynamo  and  motor,  illustrated  in  Eig.  i,  is  fitted  with 
sci:- oiling  bearii'^s,  iwcj  sets  of  copper  brusnes  and  in  dcoivjn 
anu  operation  is  a  practical  machine.  There  are  also  fur- 
nished four  insulated  rings  which,  when  connected  to  the 
commutator  as  directed,  enable  the  maclnne  to  be  used  as  an 
alternator. 

liy  various  changes  in  the  connections,  the  machine  ma) 
be  made  a  shunt,  compound  or  series  dynamo  or  motor, 
either  two  or  four  pole;  with  separate  excitation  and  the  ad- 
dition of  the  rings,  which  serve  as  collectors,  it  may  also  be 
made  a  single,  two  or  three-phased  alternator  or  mjtor.  The 
armature  and  field  coils  winding  may  be  made  with  larger  or 
smaller  wire  than  is  sent  widi  the  machines,  so  as  to  employ 
higher  or  lower  voltages  and  more  or  less  current.  The 
machine  is  very  well  adapted  for  a  two  or  four-pole  electro- 
plater.  In  connection  with  the  machine,  instruction  dia- 
grams of  field  and  armature  windings  and  connections  are 
given  which  make  possible  the  above  mentioned  variations. 
The  E.  M.  E.  and  current  produced  by  windings  of  various 
size's  of  wire  are  also  given,  and  the  machine  will  be  sent  un- 
wound with  full  directions  how  to  complete  it,  thus  funiish- 
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HIJ.     2 EXPlIkini£NTAL     MtASLRINO     INSTRUMENT. 


1  he  carbon  springs  are  iiiatle  of  flat  steel  rolled  on  tiicni- 
sclves  a  number  of  times  to  insure  fic.xibility  and  give  con- 
stant pressure  on  the  carbons  until  worn  out.  A  conven- 
ient arrangomcnt  for  adjusting  the  tension  is  provided  on  the 
side  of  the  holder.  The  carbons  are  replaced  through  the 
top  opening  in  the  case,  and  arc  n<>t  di'^turbofl  when  the 
armature  is  lowered  or  removed. 

All  the  parts  of  a  com|ilete  car  equipment  have  been  care- 
fully designed  to  accompany  the  system,  including  a  con- 
troller rlux)stat.  contr(»lling  switch  and  a  simple  yet  efficient 


ing  students  and  amateurs  an  opportunity  to  gain  valiublc 
experience. 

In  the  combination  measuring  instniment  shown  in  Fig. 
2,  a  soft  iron  core  is  drawn  into  a  magnetic  field  obliquely, 
the  pull  being  opposctl  by  gravity.  The  spool  on  which  the 
coils  are  wound  is  made  with  an  oblong  opening,  the  hci;:^ht 
of  which  is  four  or  five  times  its  breadth,  thus  allowing  the 
necessar)'  freetlom  of  motion  to  the  core.  By  proper  ad- 
justments the  direct  reading  scales  can  be  made  quite  uni- 
form from  one  end  to  the  other.     It  will  be  seen  that  there 
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are  no  multiplying  devices  to  get  out  of  order,  the  only 
motion  being  tlie  movement  of  tne  core  and  pointer  on  their 
support.  '1  ne  instrument  is  wound  with  two  coils,  one  of 
fine  wire  and  the  other  of  coarse.  There  are  four  scales,  two 
for  amperes,  one  for  voltage,  and  the  fourth  for  watts. 


riammoth    Qent:rators. 


The  accompanying  illustration  shows  the  Walker  Manu- 
facturing Company's  large  direct  coupled  generator.  The 
machine  illustrated  has  a  capacity  of  2,000  h.  p.,  has  ten 
poles,  and  runs  at  a  speed  of  80  revolutions  per  minute.  The 
company  makes  three  sizes  of  generators  on  this  plan, 
namely,  1,500  h.  p.,  2,000  h.  p.  and  3,000  h.  p.  capacity. 

The  bed  plate  of  the  machine  is  cast  in  one  piece  and  rests 
On  a  solid  stone  or  brick  foundation,  which  is  made  a  pait 
of  the  foundation  of  the  engine.  From  this  foundation  is 
built  the  enormous  masses  of  iron  which  go  to  make  up  the 
completed  machine.  The  engine  shaft  carries  the  armature 
and  commutator  directly  attached  to  it. 

The  company  also  manufactures  the  large  shafts  and  fly- 
wheel for  many  of  the  engine  builders,  and  it  is  very  con- 
venient to  have  the  entire  engine,  shaft,  flywheel,  armature 
and  steel  magnets  made  at  the  same  place,  as  they  are  all 
fitted  together  in  the  shop,  and  everything  is  made  fast  and 
put  in  good  order  before  shipment. 

These  are  probably  the  largest  power  transmitting 
dynamos  made  in  the  world,  and  no  pains  are  spared  in  mak- 
ing them  perfect  in  every  particular.  They  run  from  no  load 
to  full  load,  and  even  50  per  cent,  overload,  without  the 
slightest  sparking  at  the  commutators  or  heating  in  any  of 
the  parts,  and  run  quietly,  without  the  noise  common  to 
large  generators. 

The  brushes  are  all  moved  at  one  time  by  the  hand  wheel 


to  either  vertical  or  horizontal  engines,  and  also  arranged 
to  be  attached  to  both  tandem  and  cross  compound  and 
triple  expansion  engines.  This  company  is  also  going 
largely  into  electrical  apparatus  for  elevated  railways  and 
inter-urban  and  cross  country  railroad  apparatus. 


Resistance   Standards. 


A  new  standard  coil,  intended  to  be  free  from  the  ob- 
jections incident  to  previous  forms,  has  been  evolved  from 
die  laboratory  of  Queen  &  Co.,  Philadelphia.  It  is  of  the 
oil  inmiersion  pattern,  embodying  features  adopted  by  the 
German  Reichsanstalt,  but  with  important  modifications  of 
their  own,  rendering  it  more  constant,  accurate  and  con- 
\enient. 

P'ig,  I  shows  a  section  through  the  centre.  •  S,  the  stand- 
ard coil  made  of  platinoid,  is  wound  on  a  metal  cylinder  the 
surface  of  which  is  covered  with  a  thin  coating  of  insulating 
material.  On  a  similar  cylinder  inside  of  and  concentric 
with  the  standard  coil  is  wound  the  temperature  coil  T, 
similarly  insulated.  These  two  coils  are  immersed  in  a  bath 
of  specially  treated  resin  oil  contained  in  the  chamber  yl/ 
It  will  be  noticed  that  the  coils  S  and  T'are  wound  between 
the  same  limits  of  height  and  depth,  and  that  the  casing  V, 
is  perforated  with  many  holes  so  as  to  allow  the  utmost  free- 
dom of  circulation  to  the  oil.  J/,  in  turn,  rests  in  an  oil  bath 
and  is  surrounded  by  ihe  concentric  thin  cylinder  on  which 
is  wound  non-inducti\'ely  a  coil  of  copper  wire,  H.  This 
wire  is  placed  in  series  with  a  generator  of  some  sort  and  an 
adjustable  resistance  serves  to  maintain  the  temperature  at 
anv  desired  point. 

Those  who  have  made  use  of  the  oil  bath  and  gas  flame 
for  this  purpose  can  appreciate  how  great  an  improvement 
is  the  electrical  method  of  heating  for  both  constancy  and 
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fastened  to  the  base  of  the  machine.  The  lower  brushes 
and  also  part  of  the  machine  are  reached  by  steps  leading  down 
into  the  pit  below,  so  that  every  convenience  for  operation  is 
provided  for. 

The  facilities  of  the  Walker  Manufacturing  Company  for 
making  large  castings  enable  fhem  to  make  every  part  of 
these  machines.  Each  individual  casting  is  made  as  large 
as  is  practicable  to  carry  on  freight  cars  and  to  erect  in 
plants.     These  machines  are  arranged  to  be  direct  coupled 


convenience.  The  heat  produced  by  //  is  equalized  over 
the  surface  of  J/,  and  thence  conducted  to  the  interior  parts. 
A  double  walled  containing  vessel  with  a  space  between  the 
walls  stuffed  with  asbestos,  as  shown  at  ',  serves  to  render 
the  apparatus  independent  of  external  heating  or  cooling 
effects.  This  point  is  of  great  importance  where  work  of 
great  accuracy  is  to  be  done.  The  ends  of  the  standard  coil 
are  soldered  to  the  inner  ends  of  the  terminals,  which  are 
made  of  massive  copper  similar  in  design  to  tlie  standard 
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British  Association  olini.  Tlie  object  in  making  the  terminals 
so  massive  is  to  have  their  resistance  negHgible  in  com- 
parison to  the  standard  coil  proper,  so  that  any  rise  of  re- 
sistance caused  by  the  temperature  of  the  terminals  being 
higher  than  that  of  the  coil  may  be  so  small  a  fraction  of  the 
resistance  of  the  coil  and  terminals  as  to  be  safely  neglected. 
The  design  of  the  temperature  coil  is  very  ingenious.     It 
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FIG.  1.— SECTION  OF  STANDARD  HRSISTANCE  COIL. 

is  composed  of  copper  and  platinoid,  the  proportion  of  the 
total  rcbislance  supplied  by  each  metal  being  so  adjusted  that 
for  each  degree  centigrade  rise  in  temperature  the  tempera- 
ture coil  increases  its  resistance  1-20  of  one  ohm  measured 
in  terms  of  the  standard  (i.  e.,  measured  by  the  standard  with- 
out correcting  for  its  temperature). 

Fig.  2  shows  the  exterior  view  of  the  standard.  D  is 
a  flexible  wire  serving  to  connect  one  of  the  terminals,  B,  of 
the  temperature  coil  to  whatever  apparatus  is  used  for  the 
measurement  of  the  resistance  of  that  coil.  The  other 
terminal  is  exactly  similar.  K  K  are  two  terminals  of  the 
heating  coil.  The  whole  apparatus  is  readily  dissectible. 
liy  unscrewing  two  nuts  and  lifting  on  the  handle  in  the 
centre,  the  i)late  which  holds  the  standard  and  temperature 
coils  can  be  lifted  out  aiul  both  exposed  to  view.  By  un- 
screwing two  other  nuts  the  heating  coil  can  be  lifted  out. 

The  method  of  con)paring  coils  with  the  standard  is  this: 
Having  a  slide  wire  bridge  and  Carey-Foster  conunutator, 
connect  the  standard  to  one  side  and  the  tmknown  to  the 


peraturt  ul  the  standard;.  To  make  this  correction,  replace 
tlie  unknown  by  the  temperature  coil  and  go  through  die 
same  operation.  From  the  difference  of  the  two  setungs  the 
resistance  of  the  temperature  coil  is  computed,  and  then 
simple  arithmetic  gives  die  temperature  of  tne  standard. 

A  very  slight  alteration  of  the  design  for  the  standard  ohm 
makes  a  most  desirable  arrangement  for  die  very  important 
measurement  of  the  temperature  co-efficient  of  metals.  If 
in  place  of  soldering  the  standard  coil  to  the  heavy  terminals, 
we  arrange  nuts  so  as  to  clamp  specimens  whose  coefficient 
we  desire,  it  is  evident  that  we  have  with  the  Carey-Foster 
bridge  all  the  apparatus  necessar)-,  for  the  specimen  is  in  an 
oil  bath,  the  heating  coil  serves  for  raising  to  any  desired 
temperature  and  keeping  it  there  and  the  temperature  coil 
measures  the  temperature  with  great  accuracy. 

The  use  of  a  standard  coil  in  connection  with  standard 
cells  (or  a  voltmeter  standardized  by  thenij  for  calibraung 
a  current  meter,  is  very  important  where  great  accuracy  is  re- 
quired. The  only  other  apparatus  necessary  is  a  steady 
generator,  rough  adjustable  resistance  and  a  sensidve  gal- 
vanometer. This  method  is  used  entirely  in  the  Municipal 
Standardizing  Laboratory  of  Vienna,  where  the  potential 
measurements  are  mostl}  made  by  a  Thomson  balance. 


Ironclad   Motor   Hoist. 


The  electric  hoist  continues  to  be  improved.  The  General 
Electric  Company  has  perfected  its  electric  hoists,  making 
them  stronger,  simpler  and  more  compact.  They  are 
operated  by  motors  of  railway  t}pe,  in  which  all  moving 
parts  are  thoroughly  protected.  The  motor  and  the  hoist 
are  mounted  on  the  same  bed-plate  to  which  all  bearings, 
levers,  quadrants  and  other  connections  are  attached,  mak- 
ing the  machine  complete  in  itself.  The  drum  is  provided 
with  a  powerful  hand  brake,  lined  with  wood  and  operated 
by  a  lever,  and  is  thrown  in  or  out  of  gear  by  a  fricdon 
clutch  of  positive  and  reliable  t\7)e.  operated  also  by  a  lever. 


PKI.     2— STANDARD     Ri:5ISTANCR     COIL. 


IRONCLAD     ELECTRIC     HOIST. 


other  side  to  the  Carey-Foster.  Adjust  the  slider  until  on 
depressing  the  key  the  galvanometer  gives  no  detlectit)n. 
Read  the  ]>osition  of  the  slider  and  reverse  the  commutator. 
Adjust  and  read  again.  The  difference  in  reading  in  milli- 
metres multipiieil  by  the  resistance  of  a  millimetre  of  thcbridge 
wire  in  ohms  gives  the  difference  in  resistance  between  the 
standard  coil  and  the  unkn-.nvn  (not  corrected  for  the  tem- 


The  motor  is  controlled  by  a  rheostat  of  standard  type, 
which  is  thnnvn  in  or  out  by  a  lever.  The  pinion  on  the 
armature  shaft  and  the  intermeviiate  gear  with  which  it  en- 
gages have  machine  cut  teeth  and  are  enclosed  in  an  oil 
casing.  The  electric  parts  of  the  hoist  are  thoroughly  in- 
sulated. These  hoists  are  made  in  4.  10,  15.  30,  50  and  90 
h.  p.,  as  usually  rated. 


June  9,  1894. 
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New   Incorporations. 


The  Electrical  Stock  Market. 


New  York,  June  2,  1894. 
GENERAL.  ELECTRIC  still  suffers  from  the  persistent  attacks 
on  Its  credit.  The  bear  element  spares  no  opportunity  to  assail 
the  company's  solvency.  In  the  beginning  of  the  week  they  even 
had  it  that  the  interest  due  June  1  on  the  5  per  cent,  debenture 
bonds  wold  be  defaulted  on.  Of  course  this  was  going  beyond 
reasonable  bounds,  as  the  company  has  had  the  money  for  inter- 
est on  hand  all  along,  and  the  prompt  payment  yesterday  of  the 
June  coupons  showed  how  ill-grounded  the  reports  were.  But  this 
is  a  good  instance  of  the  sensational  rumors  current  on  General 
Electric.  A  good  part  of  the  current  gossip  still  has  to  do  with 
the  matter  of  making  good  the  capital  impairment.  The  scheme 
that  attracts  the  most  attention  is  the  proposition  to  retire  the 
$10,000,000  debenture  bond  issue.  In  another  quarter  the  suggestion 
is  made  that  the  company  be  reconstructed  by  formation  of  an- 
other company,  which  should  buy  the  General  Electric  Company 
on  a  basis  of  one  share  on  the  new  for  two  shares  of  the  old  con- 
cern. A  two-thirds  vote  to  sell  would  fully  establish  the  right  of 
such  a  transfer.  In  the  meantime  the  business  of  the  General 
Electric  Company  has  of  late  been  showing  a  steady  improvement, 
and  insiders  are  again  buying  the  bonds  and  shares  of  the  property. 
Their  acquisitions  are  not  yet,  however,  on  a  sufficiently  important 
scale  to  influence  the  course  of  quotations.  The  company  is  still 
pursuing  the  policy  of  concentration  of  expenses  by  consolidation 
of  working  forces.  This  week  two  more  departments,  the  chemi- 
cal and  standard  testing,  were  removed  from  Lynn  to  Schenectady. 
Officials  say  this  policy  will  be  adhered  to  until  the  administration 
of  the  entire  property  will  be  directed  from  the  Schenectady  offices. 

WESTINGHOUSE  ELECTRIC  issues  continue  very  strong  on  the 
growing  belief  that  a  dividend  will  be  paid  to  common  stockholders 
in  July  next.  There  is  very  good  reason  to  believe  that  a  gratify- 
ing distribution  of  profits  will  be  made  among  the  holders  of  the 
common  stock.  If  the  board  of  directors  decide  in  July  to  post- 
pone a  little  while  longer  the  declaration  of  dividends  on  the  com- 
mon stock  in  order  to  continue  the  policy  of  building  up  the  prop- 
erty out  of  net  earnings,  it  is  practically  certain  that  the  patience 
of  the  common  stockholders  will  at  length  be  rewarded  in  October. 
One  thing  is  sure:  When  dividends  on  the  common  stock  are  once 
begun,  they  will  be  permanent,  and,  it  is  hoped,  at  a  continually 
increasing  rate.  The  business  of  the  Westinghouse  Electric  and 
Manufacturing  Company  continues  to  keep  pace  with  the  record 
established  in  the  last  six  m.onths.  In  April  orders  amounting  to 
about  $800,000  were  booked;  May's  business  is  understood  to  be  luUy 
as  good,  if  not  better. 

AMERICAN  BELL  TELEPHONE  stock  has  been  carried  up 
several  points  this  week  on  the  belief  that  the  company  will  eventu- 
ally succeed  in  its  effort  to  secure  increased  capitalization.  All  in- 
dications point  to  the  likelihood  of  legislative  permission  to  in- 
crease the  capital  stock  to  $50,000,000,  and  insiders  are  again  buying 
on  the  knowledge  that  issue  to  stockholders  at  par  of  $30,000,000 
new  stock  is  a  privilege  worth  more  than  the  present  outstanding 
capital,  as  the  premium  to  be  given  in  rights  on  $30,000,000 
new  stock  will  amount  to  more  than  $20,000,0000  to  the 
shareholders.  There  has  also  been  good  buying  on  reports  that 
when  the  regular  dividend  of  $3  per  share  is  declared  in  July  an 
extra  $3  per  share  will  be  distributed. 

THE  STREET  RAILWAY  AND  ILLUMINATING  PROPER- 
TIES, the  trust  that  purchased  some  $12,000,000  General  Electric 
treasury  securities  for  $4,250,000  in  order  to  liquidate  floating  debt, 
continues  at  regular  intervals  to  furnish  evidence  as  to  the  sacrifice 
made  by  the  General  Electric  Company  by  its  purchases  of  preferred 
stock  out  of  the  proceeds  from  the  securities  it  holds.  It  has  again 
bought  624  shares,  at  an  average  price  of  $96.09,  as  against  an  av- 
erage price  of  $97.33  for  667  shares  on  April  27,  and  .$97.54  for  2.054 
shares  bought  on  April  2.  This  makes  a  total  of  9,955  shares  of  pre- 
ferred stock  purchased  to  date. 

WESTERN  UNION  TELEGRAPH  holds  strong,  a  good  deal  of 
the  recent  buying  being  for  bear  account.  President  Eckert  and 
Director  John  Terry  both  deny  that  earnings  have  so  fallen  off  as 
to  threaten  the  continuation  of  dividends  at  the  present  rat?. 

ELECTRICAL.     STOCKS 

Par.  Bid.  Asked. 

Brush  111.,  New  York 50  10  30 

Detroit    Electrical    VVorKs 10  2  3 

Cleveiand   (jreneral   Electric   Co —  85  90 

East  River  Electric  Liijht 100  —  (J5 

Electric  Con.   &  Supply  Co.,  prcf 15  15  16 

"                ••           "             com 75  15  17^ 

Edison  Electric  111.,  New  York 100  98^2  100^2 

"           "      Ists —  107  IO712 

Edison  Electric  111.,  Brooklyn 100  102  103* 

• Boston 100  117  118 

"            "            "      Chlcaso 100  130  135 

••           "           •'      Philadelphia 100  125  127 

Edison  Electric  Light  or  Europe —  —  3 

Bonds  —  80  85 

Ore   Milling —  10  11 

Fort  Wayne  Electric —  3^2  4 

Greneral  Electric  Company 100  3538  3'>ia 

"            "                 "         dPb.   5's —  80^2  87 

IntPrlor  Conduit  and  Ins.  Co 100  50  55 

Mount  Morris  Electric —  —  '>5 

Westinghouse  Consolidated 50  30  30^2 

'-           "           "            pref 50  51^  52 

Western  Union  Telegraph —  82  — 

American    Bell    Telephone —  199  200 

*Ex.  Dividend. 


THE  INLAND  ELECTRIC  COMPANY,  Chicago,  111.,  capital 
stock  $100,000,  ha3  been  formed  by  Carl  Pherson,  Geo.  E.  Schu- 
maker  and  Percy  Taylor. 

LANCASTER,  PA.— The  Citizens'  Electric  Light,  Heat  and 
Pov/er  Company  has  been  organized  with  a  capital  stock  of  $100,- 
000.  J.  L.  Steinmetz,  Chas.  H.  Locher  and  Allan  A.  Herr  are 
directors. 

THE  WELLING  MANUFACTURING  COMPANY,  New  York, 
caoital  stock  $25,000,  has  been  formed  to  manufacture  electrical 
goods  and  ivory.  Wm.  L.  Welling,  J.  F.  Baker  and  C.  B.  Riker 
are  interested  parties. 

THE  FORT  WAYNE  ELECTRIC  MANUFACTURING  COM- 
PANY, Fort  Wayne,  Ind.,  capital  stock  $10,000,  has  been  formed 
by  Fred.  Eckert,  Wm.  Orr,  J.  H.  Orr,  F.  Eckert,  Jr.,  H.  Eckert  and 
C.  Orr,  Fort  Wayne,  Ind. 

THE  ILLINOIS  ELECTRICAL  REMINDER  COMPANY,  Chi- 
cago, 111.,  capital  stock  $25,000,  has  been  incorporated  to  deal  in 
electrical  goods  and  machinery.  The  incorporators  are  W.  C. 
Jones,  H.  L.  Cragg  and  G.  S.  Buell. 

THE  COCKERILL  ELECTRIC  LIGHT  AND  CENTRAL  TELE- 
PHONE COMPANY,  Jefferson,  Iowa,  capital  stock  $5,000,  has  been 
formed  by  C.  G.  Cockerill,  H.  S.  Cockerill  and  Park  Cockerill,  and 
is  to  supply  electrical  apparatus,  do  wiring,  etc.,  and  will  supply  a 
telephone  exchange. 

THE  ELECTRIC  CAR  LIGHTING  COMPANY,  New  York, 
maximum  capital  stock  $2,000,000,  has  been  formed  to  light  railroad 
cars  by  electricity,  deal  in  machinery'  and  apparatus  for  same, 
etc.  The  promoters  are  Theo.  W.  Myers,  E.  H.  Myers,  New  York; 
L.  D.  Adler,  M.  Moskowitz,  Newark,  N.  J.,  and  A.  S.  Adler,  Phila- 
delphia, Pa. 


special  ^ovv^^poxxd^xxc^^ 
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H.  WARD  LEONARD   was  out  of  the  city  last  week  on  business. 

C.  W.  HOLTZER,  of  the  Holtzer-Cabot  Electric  Company,  Boston, 
was  in  town  last  week. 

JOHN  SEELEY,  of  th£  Complete  Electric  Construction  Com- 
pany, has  gone  West  on  a  business  trip. 

MR.  GEO.  J.  JACKSON,  of  the  Norwich  Insulated  Wire  Com- 
pany, has  gone  to  Boston  on  a  business  trip. 

J.  H.  DALE,  of  the  Dale  Manufacturing  Company,  has  gone 
West  on  an  extended  trip  in  the  interest  of  his  company. 

THE  BALL  &  WOOD  COMPANY,  Elizabeth,  N.  J.,  has  found 
it  necessary  to  increase  its  force  by  the  addition  of  a  night  gang. 
Hereafter  its  works  will  be  run  to  their  full  capacity,  24  hours  a 
day,  which  speaks  well  for  one  of  Elizabeth's  youngest  industries 
and  for  the  reputation  of  the  company's  engines.  By  a  singular 
coincidence  it  is  exactly  one  year  ago  that  the  night  gang  was  laid 
off  in  this  establishment. 

MR.  J.  H.  VAIL  a  little  more  than  a  year  ago  organized  the 
Electrical  and  Mecht  nical  Engineering  and  Trading  Company,  39- 
41  Cortlandt  street.  New  York.  The  company  has  in  hand  a  vari- 
ety of  business,  among  which  may  be  mentioned  the  following  con- 
tracts: Car  house,  cars,  motors,  trucks  and  gener..tors  for  the 
Hoosick  Railway  Company,  Hoosick  Falls,  N.  Y. ;  lighting  station 
and  complete  equipment  at  Rumsen  Neck,  N.  J.,  for  the  Rumsen 
Improvement  Company;  lighting  plant  in  new. addition  to  Bucking- 
ham Hotel,  New  York  Cit>";  underground  conduit  system,  telephone 
system  and  electrical  conductors  for  J.  C.  Hoagland  and  Raymond 
Hoagland,  Rumsen  Neck,  N.  J.;  C(  nsulting  engineers  for  Trinidad 
Electric  Light  and  Power  Company,  Port  of  Spain,  Trinidad; 
lighting  system,  underground  conduits,  pole  line,  etc.,  for  Edward 
Kemp,  Rumsen  Neck.  N.  J.:  supervising  and  consulting  engineers 
for  Poughkeepsie  City  .and  Wappinger's  Falls  Electric  Railway 
Company.  This  railway  system  will  ii  volve  a  600-h.  p.  steam 
plant,  compound  condensing  engines  and  direct  driven  generators: 
there  will  be  some  fine  long  distance  work,  as  one  section  of  the 
road  exter.is  10  miles  to  the  towns  of  Wappinger's  Falls  and  New 
Hamburg,  operating  cars  in  and  between  both  towns.  The  plant 
will  use  Stirling  boilers,  compound  condensing  Ball  <t  Wood  en- 
gines, direct  driven  General  Electric  generators  and  G.  E.  800 
motors. 


New  England  Notes. 

Branch  Office  of  The  Electrical  World,  1 

Room  91,  Hathawav  Buildine,  620  Atlantic  Ave.,     > 

BosrroN,  Ma?s.,  June  3,  iSoj.         1 

PALMER,  MASS.— The  Palmer  &  Monson  Electric  Company  has 
been  succeeded  by  the  Central  Massachusetts  Electric  Company. 

MR.  A.  W.  TOPPAN,  formerly  with  the  General  Electric  Company 
as  meter  expert  and  salesman,  is  now  connected  with  W.  L.  Walker 
&  Co.,  of  Boston.  Mr.  Toppan  is  quite  well  known  among  the  New 
England  station  men,  and  we  congratulate  the  firm  on  having  se- 
cured his  valuable  services. 
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THE  AMERICAN  ELECTRICAL  COMPANY,  of  Providence. 
R.  L.  has  purcnased  from  ihe  -Morgan  Construction  Company,  of 
Worcester,  .iiasa..  a  complete  rolling  mill  and  eiectnc  wire-drawing 
apparatus. 

MR.  J.  J.  GATES,  of  Hartford,  Conn.,  well  known  and  highly 
esteemed  in  electrical  circles  everywhere,  and  prominently  identined 
with  tlie  Koyal  Arc  Electric  Company,  has  been  kept  buay  recently 
respontlirig  to  congratulations.  We  are  pleased  to  state  that  Mrs. 
Gates  and  the  little  daughter  are  doing  nicely,  while  the  lace  of  our 
friend  Gate^  never  beamed  with  greater  happiness. 

MR.  HE-N'KY  F.  KP:LL0GG,  general  selling  agent  of  the  Whit- 
ney KUctrical  Instrument  Company,  recently  started  on  a  live 
months'  irip  to  th-i  Pacilic  coa  u,  taking  in,  of  course,  on  the  way, 
all  the  principal  cities,  and  presenting  the  well  known  merits  of 
the  instruments  manufactured  by  this  company,  and  which  he  has 
done  so  much  to  populaiize.  Mr.  Kellogg's  many  Irlends  wish  him 
a  thoroughly  pleasant  and  unusually  sui-cessful  trip  businesswise. 

THE  W.  S.  HILL  ELECTRIC  COMPANY,  of  Boston,  has 
shipped  during  the  present  month  two  orders  for  switches  that 
weighed  over  H  toi.s,  to  one  company,  and  reports  that  notwithstand- 
ing the  unpreCL'denledly  hard  times,  their  gross  sales  for  the  past 
nine  months  average  nearly  75  per  cent,  more  than  for  the  cor- 
responding months  of  a  year  ago,  which  is  certainly  a  magnificent 
record,  and  of  which  Messrs.  Hill,  Poor  and  Everett  should  feel 
deservedly  proucl. 

WILLI A.M  L.  WALKI:R  &  CO.  is  the  title  of  a  new  electrical 
firm  In  liosLon,  with  offices  at  178  Summer  street.  It  will  deal  in 
electrical  apparatus  and  supplies,  and  will  give  especial  attention  to 
the  purchasing  and  selling  of  second-hand  apparatus,  a  branch  of 
business  in  v/hich  Mr.  Walker  has  had  large  experience  and  at- 
tained exceptional  success,  because  of  his  excellent  judgment  and 
shrewd  business  ability.  He  possesses  a  wide  acquaintance  in  the 
electrical  field,  who  not  only  wish  him  every  success,  but  will  do  all 
In  their  power  to  help  hirn  obtain  it. 

WEBSTER  &  BEACH,  620  Atlantic  avenue,  Boston,  is  a  new 
firm,  the  members  of  which  are  so  widely  known  as  to  hardly  need 
an  introduction— Mr.  F.  W.  Web.stor  having  been  the  first  and  con- 
tinuous purchasing  agent  of  the  Thomson-Houston  company,  and 
until  recently  holding  the  same  position  with  the  General  Electric 
Company,  while  Mr.  R.  H.  Beach  has  also  been  prominently  iden- 
tified with  the  same  Interests  as  purchasing  agent  for  the  St.  Paul 
offlcc. and  more  recentlyjismanagei-  of  the  railway  supply  department 
of  the  company  in  Now  \ork.  The  firm  will  give  special  attention  to 
electrical  appliances,  carrying  a  full  line  of  all  kinds,  and  will  act 
also  as  manufacturers'  agents.  Popular,  r«liable  and  energetic, 
both  of  them,  it  is  hardly  necessary  to  bespeak  for  them  unusual 
success.  1 

THE  HIGH.\M  ELECTRIC  COMPANY,  164  High  .street.  Boston, 
Is  now  ready  for  the  conduct  of  business,  and  is  actively  engaged 
In  the  manufacture  of  its  Incandescent  arc  lamps.  Mr.  Daniel 
High.nm  Is  the  president  of  the  company,  and  Mr.  J.  G.  Robinson 
its  treasurer.  The  claims  for  this  lamp  are  briefly:  92  per  cent, 
of  the  total  electrknl  energy  Is  obtained  at  the  arc,  and  solid 
carbons  can  be  successfully  used  instead  of  cored  ones.  The  total 
advantage  of  light  for  current  compared  to  other  lamps  Is  claimed 
to  be  as  much  as  DO  per  cent,  in  favor  of  the  Hlghani  lamp.  Pro- 
fessor Hooper,  of  Tufts  College.  In  a  recent  report  upon  the  lamp. 
Bays:  "I  regard  the  remarkable  features  of  this  Invention  to  be. 
first,  the  employment  of  a  simple  and  durable  clutch  lamp  on  a 
rnnstant  potential  circuit;  second,  the  use  of  the  Inductive  coll  in 
place  of  the  usual  'dead'  reslstanco,  whereby  two-thirds  of  the 
power  usually  wasted  Is  saved;  thlnl.  the  extreme  precision  of  thf 
regulation,  and  the  rons<'qu<-nt  stcadini-ss  of  the  light." 

THE  AMERICAN  TOOL  .VNI)  MACHINE  COMPANY,  84  Kings- 
ton Btrect,  Boston,  with  factories  at  Hyde  Park.  Mass.,  a  corpora- 
tion which  has  boon  conspleuously  and  favorably  before  the  public 
for  over  .10  years,  has  r<M-.nlly  takin  on  new  life  in  the  form  of  a 
roorganl/.allon  of  Its  ofllelal  staff.  Mr.  E.  C.  Huxley,  one  of  Bos- 
ton's most  prominent  and  a<"live  business  men.  and  who  has  earned 
for  himself  especial  distinction  In  the  line  of  mill  construction  work, 
becomes  Its  president  and  general  manager,  and  Mr.  W.  H.  Hoff- 
man, who  has  for  a  number  of  years  been  more  or  less  associated 
with  Mr.  Huxley  In  his  bibos,  and  who  was  for  n  long  period  general 
superlntiiiilt-nt  of  the  i:asl<rn  works,  at  Hartford.  Conn.,  of  tin- 
Buckeye  Kngine  Company,  beeomcs  thi-  general  superintendent  of 
the  company.  Messr.M.  M.  H.  Barker,  chief  engineer;  W.  O.  Lin- 
coln, treasurer,  and  M.  M.  Whlpjile.  superintendent  of  sales  de- 
partment, complete  the  ofllelal  staff  of  the  company,  and  are  all 
of  the?n.  owing  to  their  long  connection  with  It.  almost  as  well 
known  as  the  eomitany  Itself.  Under  the  new  deal  It  Is  almost 
needless  to  predict  that  the  fortunes  of  tb.'  eciiULiiiv  will  t>.>  ereatlv 
Increased. 

THE  BROWN  ELECTRIC  COMl'A.NV.   iJo.mon.  has  r.  1 

Its  present  offices  so  that  they  not  only  present  a  more  i\< 
appearance,  but.  owing  to  the  locality  of  Its  .=tore  room  In  the  upper 
p.Trt  of  the  building.  Increased  facilities  have  been  obtained  for  the 
transaction  of  Its  business.  The  company  Is  doing  an  excellent 
business,  having  closed  during  the  past  two  weeks  contracts  for 
the  equipment  of  10  miles  for  the  Norwalk  (Conn.)  Street  Railway 
Company,  six  miles  for  the  Gardner  (M.iss  >  .'Street  Railway  Com- 
pany, six  miles  for  the  North  Weymouth  branch  of  the  Quincy  and 
Boston  Street  Kaihvay  Company,  and  seven  miles  for  the  Calais 
(Me.)  Street  Railway  Company.  Several  of  the  Harthan  collapsi- 
ble trolley  wagons,  of  which  the  company  Is  the  sole  New  England 


agent,  are  being  put  together,  and  one  will  be  delivered  to  the 
Plymouth  and  Kingston  btieet  Railway  Company  eariy  next  we«k. 
Tins  company  'hao  recently  been  appointed  sole  New  England 
agent  for  the  standard  line  ot  railway  equipment  manuiactured 
by  the  Ohio  Brass  Company,  of  Mansfield,  Ohio.  Mr.  U.  P.  Brown, 
travelling  salesman  tor  the  company,  has  just  returned  from  a 
trip  ilirough  eastern  New  York  witn  a  good  batch  of  electric  light 
orders. 


Canadian   Notes. 


Ottawa.  Ont.June  a  i89t. 

MONTREAL.— Last  week  the  boiler  of  the  East  End  power 
house  of  the  Royal  Electric  Company,  on  Water  street,  exploded. 
The  force  of  the  explosion  blew  out  the  wall  of  the  station,  and 
one  of  the  foremen  was  injured,  but  not  fatally.  Fortun.iteiy 
there  were  no  serious  results  owing  to  the  explosion.  The  whole 
of  the  east  end  of  the  city  was  plunged  in  darkness. 

OTTAWA.— A  bill  has  been  introduced  in  Parliament  by  the 
Dominion  Parliament  respecting  the  unit  of  electrical  measure- 
ment, and  a  bill  "Respecting  the  inspection  of  electric  light."  The 
first  bill  simply  establishes  the  standard  of  measurement  now  in 
use  by  electric  companies  as  the  legal  standard.  The  other  bill 
provides  for  inspection  similar  to  that  of  gas  companies.  The 
work  will  be  done  by  the  gas  inspectors. 

HAMILTON.— It  is  likely  that  before  the  end  of  next  sum- 
mer Toronto  and  Hamilton  will  be  connected  by  an  electric  rail- 
way. The  Hamilton  Radial  Electric  Railway  will  lay  a  branch 
to  Burlington,  where  it  will  connect  with  the  Toronto  and  Mimico 
line,  which  is  now  being  extended  westward.  The  cars  In  a  few 
weeks  will  be  running  to  Long  Branch,  and  the  latest  idea  is  to 
extend  the  railway  to  Lome  Park  this  summer. 

SIR  ADOLPH  CARON,  postmaster-general,  replying  to  a  question 
asked  him  in  Parliament,  said  that  a  contract  had  been  made  with 
the  Ottawa  Electric  Railway  Company  for  the  carriage  of  the  mails 
between  the  railway  stations  and  the  Ottawa  post-ofllce.  This 
contract  was  for  four  years,  dated  Nov.  1,  1S93,  and  was  at  the  rate 
of  $4,000  per  annum,  which  included  all  additional  trips  required 
during  contract  period.  The  service  by  street  cars  was  much  su- 
perior to  the  wagons.  The  mails  were  delivered  at  the  post-offlce 
with  greater  certainty  and  with  greater  safety.  The  large  amount 
of  space  in  the  cars  enabled  the  company  to  carry  all  the  mails  in 
one  trip.  The  mall  clerks  were  not  exposed  to  .  the  Inclement 
weather  under  the  new  system.  The  amount  paid  on  account  of 
this  particular  service  last-year  was  $3,822. 

THREE  BILLS  affecting  the  electric  street  car  service  and  elec- 
tric lighting  of  Ottawa  have  passed  the  House  of  Commons,  viz.: 
An  act  to  confirm  an  agreement  between  the  Ottawa  City  Passen- 
ger Railway  Company  and  the  Ottawa  Electric  Street  Railway 
Company,  and  an  agreement  between  the  said  companies  and  the 
corporation  of  the  city  of  Ottawa,  and  to  unite  the  said  companies 
under  the  name  of  "The  Ottawa  Electric  Railway  Company."  2d. 
.\n  act  res|)ectlng  the  Chaudlere  Electric  Light  and  Power  Com- 
pany (Limited),  and  to  change  the  name  thereof  to  "The  Ottawa 
Electric  Company."  3d.  An  act  to  Incorporate  the  Ottawa 
Electric  T>lght  Company. 


EniTlish  Notes. 


l.<iM>i>N,  Kngland.  M.iy  74.  1P94. 

THOMAS  PARKER.  LIMITED.— Mr.  Thomas  Parker,  the  de- 
signer of  the  electrical  e<)Uipment  of  the  LI\erpi>ol  Overhead  Rall- 
w:iy,  whose  services  the  Electrical  Construction  Company  ref^ently 
thought  fit  to  dispense  with,  has  now  blossomed  out  Into  a  limited 
liability  concern,  with  a  capital  of  f7.'>.(>0fl.  A  great  point  Is  made 
In  the  prospectus  of  the  fact  that  Mr.  Parker  owns  the  Elckemeyer 
armature  patents  for  England.  Mr.  Parker's  old  company,  how- 
ever, has  Issued  a  notice  announcing  that  they  also  have  a  license 
to  use  these  patents,  j.nd  containing  threats  of  legal  proceedings. 

I'ERIPHERAT.,  STATIONS.— The  "Engineer"  recently  gave  vent 
to  the  smigest'on  that  It  would  be  well  for  one  single  colrk^i»n(«  to 
undertake  to  :  •.    electricity  for  the  whole  of  the  m' 

the  existing  e.  converting  their  present  generating  s 

lnti>  distributing  centres.  ,ind  themselves  Into  mere  retail  dealers 
In  electricity.  No  doubt  from  the  point  of  view  of  freedom  from 
actions  for  damages  and  Injunctions  this  Idea  has  much  to  com- 
mend It.  and  In  a  letter  In  the  same  journal  Mr.  Kapp.  ^ 
Ing  out  several  inaecuracles  In  the  figures  given  by  the 
gives  general  adbi'sion  to  the  principle  of  what  he  Is  pleaded  to 
call   "peripheral  stations." 

THE  CARDEW  VIBRATOR,— Some  years  ago  Mr.  Melhuish.  of 

the  Indian  teleeraph  '  1  an  lv  the 

Irstitutlon  of  l^lecfrli  is  on  ".^  ,       rs  In 

India."  a  question  of  considerable  Importance  In  that  countr>'.  b> 
rea.son  of  the  many  big  rivers  and  their  eccentric  behavior.  Mr. 
Melhuish  detailed  a  large  number  of  experiments,  all  tending  to 
'  ■■  h  the  fact  that  a  circuit  containing  a  Cardew  vibrating 
I  as  a  transmitter,  and  a  telephone  as  n  receiver,  may  be 
reliid  upon  to  work  under  almost  any  conditions  of  line  Insulation 
During  some  recent  severe  weather  In  Persia,  an  lnvoluntar>'  large 
scale  experiment  of  the  same  kind  was  carried  on  by  the  Indo- 
European  Telegraph  Department  with  the  same  satisfactrr>'  re- 
sult.     On    one    occasion  a  long  length  of  line  lay    burled    under 
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mud  and  water,  yet  for  four  and  twenty  hours  the  international 
traffic  was  carried  on  uninterruptedly,  messages  being  regularly 
transmitted  between  Ispahan  and  Shiraz,  a  distance  of  332  miles, 
by  means  of  Cardew  sounders. 

ELECTRIC  LIGHTING  AT  ST.,  PAUL'S  CATHEDRAL.— For 
some  time  past  experiments  in  the  electric  lighting  of  St.  Paul's 
Cathedral  have  been  going  on  under  the  aegis  of  Major-General 
Webber.  On  Monday  the  "Daily  Telegraph"  came  out  with  the 
following  portentous  announcement:"  "Some  astonishment,  as 
well  as  regret,  will  be  felt  when  it  is  known  that  the  experiment 
of  lighting  St.  Paul's  Cathedral  by  electricity  has — at  any  rate  for 
the  present — proved  a  dismal  failure.  Every  preparation  had 
been  made;  the  most  skillful  electricians  had  been  consulted,  and 
the  latest  appliances  had  been  brought  into  requisition,  but  the  re- 
sult was  very  disappointing  to  all  concerned.  The  distribution  of 
light  was  irregular  and  inadequate,  and  the  intensity  of  the 
shadows  is  said  to  have  been  positively  gruesome."  In  a  letter 
wnich  appeared  in  the  very  next  issue,  all  the  allegations  contained 
in  the  above  paragraph  were  denied  in  toto  by  Major-General  Web- 
ber, and  before  long  it  may  be  anticipated  that  the  beautiful  deco- 
rations which  now  adorn  our  metropolitan  cathedral  will  cease 
to  be  cooked  and  smoked  by  gas. 

ELECTRIC  LIGHTING  IN  LONDON.— All  the  metropolitan 
electric  lighting  concerns  having  now  sent  in  their  regulation  re- 
turns to  the  Board  of  Trade  for  the  year  1893,  I  am  enabled  to  give 
a  few  figures  showing  the  present  position  of  electric  lighting  in 
London.  The  total  capital  outlay  of  the  10  companies  and  one  vestry 
engaged  in  the  business  of  electricity  supply  amounted  at  the  end 
of  last  year  to  nearly  3i^  millions  sterling,  and  as  some  700,000 
lamps  were  at  the  same  date  connected  to  the  mains,  the  average 
expenditure  per  lamp  connecte;!  comes  out  at  £^'.  the  lowest  out- 
lay being  that  of  the  Chelsea  company,  whose  figure  is  £2  10s.,  and 
the  highest  outlay  being  that  of  the  London  Electric  Supply  Cor- 
poration (Deptford),  which  has  spent  no  less  than  £13  for  every 
lainp  secured.  As  to  the  revenue  and  expenses,  the  former  was 
nearly  £300,000,  and  the  latter  nearly  £200,000.  Close  upon  10  million 
kilowatt  hours  were  sold  ^o  consii.iu-rs  at  an  average  price  cf  6.:jSd., 
each  8-c.  p.  lamp  connected  yielding  7s.  6d.  per  annum.  The  coal 
of  the  London  companies  for  1893  aggregated  £55,000,  coal  costing 
1.328d.  per  unit  metered.  In  this  item  the  range  between  the  best 
record,  that  of  the  Kensington  company  (three-wire),  and  the 
worst,  that  of  the  Metropolitan  company  (alternate  current  trans- 
formers), is  very  great;  the  figures  being  .74d.  and  1.97d.,  respec- 
tively. The  output  for  1893,  I  may  say,  shows  a  25-per  cent,  in- 
crease over  that  for  1892.  The  price  of  the  kilowatt-hour  continues 
to  fall.  Last  week  the  Kensington  company  reduced  its  charge 
from  8d.  to  6d.,  and  the  Westminster  company  from  now  offers  its 
customers  a  day  supply  at  4d. 

5t^m0  0f  the  i^Ued^ 

Telegraph  and  Telephone. 


SALISBURY,  MD.— A  telephone  company  has  been  organized  at 
Salisbury. 

COLUMBIA,  S.  C. — Niernsee  &  La  Mott  propose  to  establish  a  tel- 
ephone system. 

KNOXVILLE,  TENN.— The  East  Tennessee  Telephone  Company 
will  construct  a  line  to  Chattanooga. 

APPLETON,  WIS.— The  Appleton  Central  Telephone  Company 
office  will  be  equipped  with  a  new  switchboard  July  1. 

PALESTINE,  TEX.— r,.  C.  Ketcham  has  petitioned  the  City 
Council  for  a  franchise  to  construct  a  telephone  system. 

SUFFOLK,  VA. — The  Nansemond  Telephone  Company  has  con- 
tracted with  W.  N.  McAnge  &  Co.  for  the  building  and  equipping  of 
its  telephone  lines. 

THE  PALATKA  TELEPHONE  COMPANY,  Palatka,  Fla.,  cap- 
ital stock  $10,000,  has  been  incorporated.  Marcus  Loab  is  presi- 
dent and  George  Mundee  secretary. 

THE  NATIONAL  TELEPHONE  COMPANY,  Portland,  Ore., 
capital  stock  $100,000,  has  been  incorporated  to  do  a  general  electri- 
cal business.      E.  P.  Curtis  is  interested. 

THE  NORWALK  TELEPHONE  COMPANY,  Norwalk.  Ohio, 
capital  stock  $20,000,  has  been  formed.  H.  B.  Hanford,  W.  W. 
Graham  and  A.  C.  Greene  are  interested. 

MOUNT  PLEASANT,  N.  Y.— The  town  authorities  have  granted 
authority  to  a  telephone  company  to  string  wires  in  Pleasantville 
and  Unionville.      The  plant  will  be  located  in  Chappaqua. 

CHAPPAQUA,  N.  Y.— A  franchise  has  been  granted  by  the  au- 
thorities of  Mount  Pleasant  to  a  telephone  company  to  string  wires 
in  Pleasantville  and  Unionville.  The  plant  will  be  located  in 
Chappaqua. 

GLENS  FALLS,  N.  Y.,  has  adopted  the  Gamewell  electric  fire 
alarm  system.  The  equipment  will  cost  the  town  $2,800,  and  it  is 
expected  that  it  will  be  in  working  order  in  six  weeks.  The  new 
alarm  bell  will  weigh  2,500  pounds. 

THE  GROFF  TELEPHONE  COMPANY,  Chicago,  111.,  capital 
stock  $1,000,000,  has  beea  formed  to  manufacture  and  sell  mag- 
netic and  electric  telephones,  and  devices  pertaining  to  telephones, 
etc.  E.  M.  Hoy,  Joseph  Klingensmith,  L.  E.  Potteiger,  W.  Ream 
and  W.  R.  Tucker  are  interested. 


Electric  Light  and  Power. 

WILMINGTON,  VT.,  is  to  have  electric  lights. 

CUBA,  N.  Y. — The  citizens  have  voted  to  have  the  electric  light. 

LONDONDERRY,  VT.— Taxpayers  are  discussing  the  matter  of 
electric  lights. 

ELLSWORTH,  ME.— Estimates  of  cost  for  an  electric  light  plant 
are  desired  by  the  may  jr. 

IRVINGTON,  N.  Y.— Taxpayers  of  Irvington  are  discussing  the 
matter  of  a  local  electric  light  plant. 

WATERBURY,  CONN.— The  ne\v  German  Catholic  church  of 
St.  Cecilia  Is  to  be  equipped  with  electric  lights. 

MORRISTOWN,  TENN.— A  receiver  has  been  appointed  for  the 
Morrlstown  Electric  Light  and  Power  Company. 

WEST  CHESTER,  PA.— Addre.ss  A.  P.  HiTll  regarding  the  pro- 
posed electric  lighting  plant  for  the  State  Normal  School. 

PHILADELPHIA,  PA.— W.  Smedley,  435  Chestnut  street,  may 
be  addressed  concerning  the  electric  light  plant  for  the  Woman's 
Hospital. 

THE  VICKSBURG  ELECTRIC,  TRANSIT  AND  LIGHTING 
COMPANY,  Vicksburg,  Miss.,  is  preparing  to  erect  an  electric 
power  plant. 

PEKIN,  ILL.— Directors  of  the  electric  light  company  have  de- 
cided to  erect  a  brick  building,  .36  by  56,  and  to  put  In  another  large 
engine  and   two  more  dynamos. 

FOUNTAIN  HILL,  PA.— The  borough  proposes  to  light  the  vil- 
lage by  electricity,  and  bids  should  be  addressed  to  A.  R.  Rltter, 
secretary.  South  Bethlehem,  Fa. 

ST.  LOUIS,  MO.— The  Missouri  Electric  Repair  Company  has 
received  the  contract  from  the  Alton  (111.)  Roller  Mill  Company  for 
an  electric  light  equipment  for  its  plant. 

BALTIMORE,  MD.— The  orepent  contract  for  electric  lighting 
of  the  streets  expires  July  1,  and  bids  will  then  be  received  from 
all  companies  which  may  choose  to  do  the  work. 

PITTSBURGH,  PA.— Address  Longfellow,  Alden  &  Harlow, 
Vandergrift  Building,  regarding  the  Incandescent  electric  light 
plant  for  the  Mt.  Aloysius  Convent,  Cresson,  Pa. 

ST.  LOUIS,  MO. — The  city  subway  commission  has  decided  not  to 
purchase  the  conduit  and  franchise  of  the  St.  Louis  Underground 
Service  Company,  but  to  build  a  municipal  system. 

CLARKSVILLE,  TENN.— It  is  reported  that  the  Clarksville 
Electric  Light  Company  is  to  sell  its  plant  to  St.  Louis  parties,  who 
will  continue  Its  operation  and  add  $10,000  worth  of  new  machinery. 

ESTHERVILLE,  IOWA.— An  election  will  soon  be  held  here  to 
vote  on  the  matter  of  issuing  $12,000  in  bonds  to  put  in  an  electric 
light  and  water  plant,  which  a  Chicago  firm  has  agreed  to  put  in 
operation. 

ASBURY  PARK,  N.  J.— On  June  5  residents  of  Neptune  town- 
ship will  vote  In  the  matter  of  appropriating  money  for  an  electric 
light  plant  or  for  gas  lighting.  Neptune  township  adjoins  Asbury 
Park. 

FREDONIA,  N.  Y.— The  board  of  trustees  of  Fredonia  have 
granted  permission  to  the  Dunkirk  and  Fredonia  Street  Railway 
Company  to  erect  poles  and  string  wires  on  them,  to  furnish  in- 
candescent electric  lighting  for  Fredonia. 

BRADFORD,  PA. — After  a  protracted  meeting,  a  resolution  was 
adopted  instructing  the  joint  finance  committee  to  Inquire  into  the 
advisability  of  the  ci>.y  owning  an  electric  light  plant,  and  to  as- 
certain the  cost  of  same  and  to  confer  with  the  present  electric 
light  company  with  a  view  to  purchasing  Its  plant. 

WATERPORT.  N.  Y.— Articles  of  incorporation  have  been  filed 
for  the  proposed  Waterport  Electric  Light  and  Power  Company. 
$40,000  capital,  under  which  Capt.  Lina  Beecher  proposes  to  build 
his  single  rail  electric  road  at  Batavia,  N.  Y.  The  trijil  line  will 
be  built  between  Waterport  and  Lakeside,  about  S'X  miles. 

HILLSBORO,  TEX.— The  Hillsboro  Electric  Light  Company  is 
to  establish  an  electric  light  plant  with  750  Incandescent  and  30 
2,000  normal  c.  p.  arc  lights.  A  contract  has  been  made  with  the 
city  government  for  street  lighting.  Address  E.  G.  Shields  for  fur- 
ther information. 

ALLEGHENY,  PA.— The  sub-committoe  on  public  lighting  has 
contracted  with  R.  C.  Tannnhill  for  the  erection  of  an  additional 
electric  light  plant  on  Braddock  street  for  525.893.  The  contract 
includes  th-?  erection  of  the  buildings  and  equipment  ready  fo^ 
the  dynamos,  and  also  the  erection  of  two  large  iron  carrying 
cranes. 

PITTSBURGH,  PA.— A  continuance  has  been  granted  to  the 
next  term  of  court  in  the  case  of  the  Denver  Consolidated  Electric 
Company,  of  Denver,  Col.,  against  the  Standard  Underground  Ca- 
ble Company,  of  Pittsburgh.  The  plaintiff  alleges  damages  by 
the  defendant  company  laying  cables  of  an  inferior  character  for 
electric  lighting  purposes. 

HA  WARDEN,  IOWA.— On  May  26  the  city  authorities  awarded 
the  contract  for  its  incandescent  electric  lighting  plant  to  J.  H. 
Winchel,  Le  Mars,  Iowa,  under  plans  and  specifications  prepared 
by  Wm.  H.  Bryan,  consulting  engineer,  St.  Louis.  Mr.  Winchel 
will  furnish  a  36-kw.  slow  speed  T.-H.  alternator;  12  by  30  Corliss 
engine;  two  80-h.  p.  steel  boilers;  primary  and  secondary  construc- 
tion for  1,000  16-c.  p.  Indoor  lights,  and  50  35,-c.  p.  street  lights.  The 
contract  provides  for  the  completion  of  this  wt)rk  within  90  days. 
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but  in  all  probability  the  plant  will  be  running  much  before  that 
dale,  owing  to  the  very  favorable  cash  terms  offered.  This  con- 
tract is  said  to  have  been  placed  "at  the  lowest  figures  ever  known 
in  the  electrical  industry." 


The  Electric  Railway. 

BRAZIL,  IND.— An  electric  street  car  line  is  proposed  between 
Brazil  and  Terre  Haute. 

BERLIN,  CONN.— F.  G.  Piatt  says  the  electric  road  from  New 
Britain  will  be  in  running  order  by  Sept.  1. 

SPRINGFIELD,  MASS.— The  directors  of  the  street  railway 
have  voted  to  erect  a  new  car  house  on  Bond  street.  New  cars 
have  been  ordered. 

CLKVI':LAND,  OHIO.— a  cumpany  is  organizing  with  $300,000 
capital  to  establish  an  inter-urban  electric  street  railway  between 
Cleveland  and  Akron. 

LEAVENWORTH,  KAN.— The  Leavenworth  Electric  Railway 
Company  has  been  granted  a  franchise  to  build  the  Soldiers'  Home 
and  Mount  Muncie  extension. 

LANCASTER,  KY.— Fred  Balcom  may  be  addressed  concerning 
the  new  electrical  railway  proposed  between  Lancaster  and  Nichol- 
asville,  a  distance  of  Tl  miles. 

THE  WEST  END.— The  bill  to  compel  the  West  End  Street 
Railroad  Company  to  issue  transfers  on  all  its  lines  was  defeated 
in  the  State  Legislature  this  week. 

RICHFIELD  SPRINGS,  N.  Y.— There  is  a  project  on  foot  to 
build  an  electric  road  between  Richfield  Springs  and  Oneonta,  a 
distance  of  34  miles,  at  a  cost  of  $7,000  a  mile. 

GARDNER,  MASS.— The  directors  of  the  Gardner  Street  Rail- 
way Company  have  organized  as  follows:  President,  F.  S.  Cool- 
idge;  vice  president,  E.  F.  Blodgett;  secretary-treasurer,  J.  A.  Stiles. 

NEW  YORK,  N.  Y.— The  Metropolitan  Crosstown  Railway  and 
the  Lexington  Avenue  and  Pavonia  Ferry  Railway  have  consoli- 
dated with  the  Metropolitan  Street  Railway  Company.  Capital 
$13,500,000. 

STOUGHTON,  MASS.— The  selectmen  have  granted  permission 
to  the  Brockton  Street  Railway  Company- to  occupy  the  streets  of 
Stoughton  with  its  mad,  provided  it  is  completed  on  or  before 
April  19,  IS'jr.. 

GETTYSBURG,  PA.— In  the  United  States  Court  the  motion  of 
the  United  States  Government  to  enjoin  the  Gettysburg  Electric 
Railway  from  building  a  branch  trolley  road  on  the  Gettysburg 
battlefield  was  denied. 

LOS  ANGELES,  CAL.— The  Los  Angeles,  Pasadena  and  Alta- 
dena  Elec;lrlc  Railway  Company  will  equip  the  Main  street  sys- 
tem with  electricity.  Chas.  L.  Strange  and  Hervey  Lindley,  of 
Los  Angeles,  are  interested. 

PITTSBURGH,  PA.— The  Beltzhoover  and  Amanda  Avenue 
Street  Railway  Company,  of  which  W.  H.  Wenrlck.  <>f  Pittsburgh. 
Is  president,  has  betn  granted  a  charter,  and  will  be  l'-^  miles  long. 
It   will  be  completed  by   winter. 

DANVILLE,  ILL.— The  Danville  Gas.  Electric  Light  and  Street 
Railway  Ctmipany  will  expend  $10,000  this  season  for  new  ma- 
chinery In  Its  power  house.  New  boilers  of  l.^O  h.  p.  will  be  put  in. 
and  an  onKinc  of  about  the  same  capacity. 

GOSHEN,  IND.— A  company  has  been  organized  at  Goshen  by 
J.  J.  Burns,  J.  H.  Mcllhany  and  others  to  operate  the  plant  of  the 
Goshen  Street  Railway  Company.  The  company  will  be  known  as 
the  Northern  Indiana  Electric  Company. 


Miscellaneous  Notes. 


THE  BROOKLYN  ELECTRICAL  SOCIETY  will  hold  its  fourth 
regular  meeting  on  Thursday  evening.  June  7,  at  the  residence  of 
R.  I.  Times.  Jr.,  26  Pro.-<p< d  place.  Brooklyn.  Thomas  A.  Bamford 
will  give  an  Illustrated  talk  on  the  construction  of  telephones. 

WHERE  RUBBER  COMES  FROM.— Mr.  W.  R.  Brixey.  In  a  let- 
ter to  the  Now  York  "Tribune."  states  that  In  no  case,  to  his  knowl- 
edge. Is  a  nianufacturer  of  rubber  Insulated  wire  using  cheap  rub- 
bers from  the  east  coast  of  Mexico  tir  Nicaragua,  as  claimed  by  a 
writer  fivioted  In  the  "Tribune."  Tin-  rubbers  employ«'d  In  c<un- 
pounds  of  hlgh-gr.'ule  Insulated  wires.  Mr  Brixey  states,  are  Inva- 
riably rubbers  purchased  on  the  Amazon,  cither  .Madeira  or  fine 
Para,  costing  at  pri>sent  market  rates  from  65  to  73  cents  per  pound, 
according  to  ago.  thouKh  for  mechanical  purposes  there  are  un- 
dotjV'tedly  cheaper  grades  of  rubber  consumed. 

THE  EMERSON  CUT-OUT  SUIT.— A  cut-out  patent  suit  of  In- 
terest to  electric  light  companies  was  decided  on  May  29,  at  Phila- 
delphia, in  the  United  States  Circuit  Court  by  Judge  Dallas.  The 
suit  .was  brought  by  Marshall  Shapb'igh.  of  Pittsburgh,  against  the 
Chester  I'"l<>ctrlc  Light  and  Power  Company,  to  enjoin  It  from  us- 
ing a  spring  clip  cut-out  to  prevent  the  burning  out  of  Incandescent 
lights  when  an  excessive  current  Is  turned  on.  The  cut-out  In  use 
by  the  Chester  company  Is  manufactured  by  the  F.merson  Electric 
Light  and  Power  Company,  of  St.  Louis,  and  Shapleigh  claims  that 
It  is  an  Infrlncement  on  his  patent.  Ju  Igo  D.illas  refused  the  In- 
jvmctlon  and  dismissed  the  suk  at  the  plalntlflf's  cost,  on  the  eiound 
that   no  Infringement   was  shown        In   his  opinion    Judge    Dallas 


stated  that  he  was  "convinced  by  the  pertinacity  and  soundness  of 
the  point  made  by  the  learned  counsel  for  the  defendants  that  their 
specific  combination  did  not  infringe  the  complainant's  patent." 

THE  DOUBLE  ARC  LAMP  PATENT.— The  Cleveland  "Plain- 
dealer"  publishes  the  following  interview  with  Mr.  S.  H.  Hamill, 
of  the  Brush  Electric  Company:  "The  suit  of  John  E.  Ridall,  an 
agent  of  the  Brush  company,  vs.  the  Brush  company,  is  for  royal- 
ties he  claims  on  Mr.  Brush's  double  arc  lamp  patents,  which  have 
been  broadly  sustained  by  repeated  decisions  of  the  United  States 
courts.  Notwithstanding  the  fact  that  the  Brush  company  has  ex- 
pended from  $100,000  to  $200,000  to  sustain  these  patents  and  secure 
large  yearly  royalties  from  them,  yet  owing  to  delays  in  the  United 
States  courts  and  the  reluctance  of  the  courts  to  award  dumages 
for  sales  made  prior  to  decisions,  the  Brush  company  has  not  as  yet 
been  able  to  collect  very  much  from  the  infringement  of  these  pat- 
ents during  the  past.  Our  accounting  against  the  Western  Elec- 
tric Company,  of  Chicago,  for  instance,  has  covered  a  period  of  two 
years,  and  is  not  yet  finished.  They  owe  us  something  like  J50.000. 
Our  cases  against  the  Wesiinghouse  Electric  Company,  of  Pitta- 
burgh,  for  v.'hat  are  known  as  the  United  States  company's  lamps, 
have  been  won,  and  we  should  at  least  receive  $60,000  from  them 
when  the  accounting  is  finifehed.  Mr.  Ridall  has  no  claim  under 
his  contract  against  the  Brush  company.  If  he  has  any  claim  at 
all  it  would  be  against  customers  in  his  territory  who  have  pur- 
chased infringing  lamps,  and  even  then  he  probably  could  not  col- 
lect more  than  from  $10,000  to  $15,000,  because  his  territory  simply 
covers  Pittsburgh  and  a  small  surrounding  country.  Under  any 
circumstances  Mr.  Ridall  could  hardly  get  anything  from  tis  unlU 
we  secure  damages  from  others." 


Personal  Notes. 


MR.  PAUL  C.  JUST  has  been  appointed  electrical  engflneer  of 
Lincoln  Park,  Chicago. 

MR.  F.  UPPENBORN,  the  editor  of  the  "Elektrotechnische 
Zeitschrift,"  of  Berlin,  has,  we  have  just  learned  from  Germany, 
accepted  the  position  of  electrical  engineer  of  the  city  of  Munich. 
The  well  conducted  journal  of  which  he  has  been  the  editor  since 
January,  1890,  has,  since  his  connection  with  it.  been  the  leading 
electrical  journal  of  Germany,  and  has  been  without  a  rival.  It 
Is  the  official  organ  of  the  leading  national  society  of  electricians 
of  Germany,  which  corresponds  to  our  Institute  of  Electrical 
Engineers,  and  contains  the  papers  read  at  their  meetings.  In 
1881  he  became  the  editor  of  the  first  journal  for  applied  electricity 
In  Germany,  the  "Centralblatt  fuer  Elektrotechnlk."  a  high-class 
technical  paper,  which  was  combined  with  the  other  at  the  time 
he  became  the  editor  of  the  "E.  T.  Z.."  as  the  "Elektrotechnische 
Zeitschrift"  Is  frequently  called  for  brevity  sake.  Mr.  Uppenborn 
Is  a  well  posted  electrical  engineer,  and  has  conducted  his  paper 
from  the  standpoint  of  an  engineer  as  distinguished  from  a  mere 
journalist,  and  his  paper  therefore  contains  a  wealth  of  well  se- 
lected technical  Information;  the  only  faults  that  might  have  been 
found  with  it— If  they  can  be  called  faults— were  that  It  frequently 
contained  long  articles  which  might  better  have  been  pub- 
lished in  a  purely  mathematical  journal,  and  that  comparatively 
little  attention  was  given  to  electrical  matters  outside  of  Germany. 
Mr.  Uppenborn  is  also  the  author  of  an  electrical  engineer's  pocket 
book,  for  some  unknown  reason  called  a  "Kalender."  which  Is  pub- 
lished yearly,  and  Is  perhaps  one  of  the  best  of  Its  kind,  and  which 
Is  found  In  the  pocket  or  on  the  desk  of  almost  every  German  elec- 
trician. Mr.  Uppenborn  was  born  In  1859.  and  Is  therefore  only  35 
years  old.  Who  his  successor  will  be  aa  editor  of  the  "Elektro- 
technische Zeitschrift"  has  not  yet  been  announced,  but  from 
some  recently  published  Information  we  would  not  be  surprised 
to  And  that  It  is  to  be  Mr.  Gisbert  Kapp. 


©vadc  and  ^iixliii^tvial  ^loko* 

THE  MANHATTAN  GENERAL  CONSTRUCTION  COMPANY. 
50  Broadway.  New  York,  is  having  a  great  demand  for  Its  Fleming 
woven  wire  dynamo  brushes.  The  company  Is  turning  out  about 
(50  of  these  brushes  per  week,  and  Is  600  behind  In  orders. 

THE  NEW  oKA  IRON  WORKS  have  been  Incorporated  at  Day- 
ton. Ohio,  with  a  capital  of  $.50,000.  to  manufacture  gas  engines  and 
Iron  specialties.  Their  engine,  the  "New  Era."  has  been  In  suc- 
cessful operation  for  nearly  two  years.  It  will  be  built  principally 
In  the  larger  sizes,  and  special  attention  will  be  given  Its  construc- 
tion for  private  electric  light  plants. 

THE  ALLEN-HUSSEY  COMPANY,  general  el<«ctrlclan8.  for- 
merly of  225  Dearborn  street,  have  removed  their  offices  and  store 
rooms  to  more  commodious  quarters  In  the  Medlnah  Building,  cor- 
ner Jackson  street  and  Fifth  avenue.  »'  where  they  will  be 
pleased  to  explain  the  merits  of  their  ~\stem"  of  wiring  to 
any  one  contemplating  electric  wiring  for  lighting  purposes. 

THE  WHITE-CROSBY  COMPANY  Is  the  style  of  the  new  firm 
which  has  succeeded  J.  G.  White  &  Co.  The  main  office  Is  In  th« 
Equitable  Buildine.  Baltimore,  and  there  are  branch  offices  at  29 
Broadway.  New  York,  and  in  the  "The  Rookery,"  Chicaeo.  The 
officers  of  the  company  are  J.  G.  White,  president;  G.  H.  Walbrldge. 
secretary  and  treasurer,  and  O.  T.  Crosby,  chief  engineer. 

THE  GENERAL  ELECTRIC  LAUNCH  COMPANY  Is  building 
at   Morris   Heights,  on  the  Harlem   River.   New   York,  an  electric 
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launch  for  Congressman  Sorg,  of  Ohio.  The  launch  is  to  be  46 
feet  over  all,  carrying  two  motors,  twin  screw,  and  144  cells  of  the 
Consolidated  Electric  Storage  Company's  batteries,  and  will  have  a 
speed  of  12  miles  an  hour. 

THE  MATHER  ELECTRIC  COMPANY,  of  Manchester,  Conn., 
is  bringing  out  a  new  type  of  railway  generator  of  large  capacity, 
with  complete  station  equipment  of  entirely  new  and  original  de- 
sign, and  embodying  a  number  of  very  important  improvements 
in  this  class  of  apparatus.  The  Mather  Electric  Company  has  se- 
cured a  number  of  contracts  for  future  delivery  of  these  new 
large  generators  on  some  of  the  most  important  electric  railways 
in  this  country. 

CHARLES  A.  SCHIEREN  &  CO.,  51  Ferry  street.  New  York, 
have  received  from  the  Savannah  (Ga.)  Electric  Railway  Com- 
pany an  order  for  a  double  perforated  16-inch  belt  for  high  speed 
generator  work.  The  distance  from  the  centre  of  driver  to  centre 
of  driven  will  be  19  feet  6  inches,  and  the  belt  is  to  be  made  endless, 
all  ready  to  be  put  on.  The  railway  company  states  that  they 
have  had  two  of  the  Schieren  belts  in  use  in  their  power  house  for 
three  or  four  j^ears,  and  that  they  have  given  the  most  excellent 
satisfaction. 

THE  ALSITE  ALUMINIUM  COMPANY,  of  106  Liberty  street. 
New  York,  has  discovered  a  new  process  of  soldering  aluminium 
by  hard  and  soft  solder,  by  which  process  the  joints  thus  soldered, 
it  is  claimed,  are  rendered  stronger  than  the  metal  itself.  Among 
the  many  testimonials  of  the  merits  of  this  process  recently  re- 
ceived is  one  from  the  Franklin  Institute,  Philadelphia,  which 
strongly  attests  the  value  of  the  process.  The  Alsite  Aluminium 
Company  also  plates  aluminium  with  gold,  silver  or  nickel  for  the 
trade. 

THE  HARRISON  NATIONAL  TELEPHONE  COMPANY,  New 
York,  has  issued  a  pamphlet  of  testimonials  to  the  merits  of  the 
Harrison  telephone,  of  which  the  following,  from  Denver,  is  a  speci- 
men: "Replying  to  your  favor,  would  state  that  I  have  run  a 
complete  circuit  through  the  entire  city  of  Denver,  on  the  poles  of 
the  Denver  Tramway  Company,  in  close  proximity  to  large  electric 
wires  and  trolley  wires.  We  attached  Harrison  telephones  to  the 
circuit.  There  was  no  induction,  and  the  test  proved  perfectly 
satisfactory  to  myself  and  many  prominent  citizens  of  Denver. — 
R.  L.  Crescy." 

THE  THOMSON  ELECTRIC  WELDING  COMPANY,  Lynn, 
Mass.,  has  acquired  the  patent  rights  for  the  United  States  for  the 
Sauer  petroleum  engine,  and  is  now  preparing  to  furnish  them  in 
sizes  of  2,  4,  8  and  12  h.  p.  Special  attention  will  be  given  to  the  de- 
mand for  isolated  electric  lighting  plants  for  private  residences, 
hotels,  halls,  churches,  theatres,  etc.,  and  complete  plants  will  be 
furnished,  consisting  of  engine,  generator  and  necessary  appliances, 
together  with  wiring  and  fixtures,  as  desired.  The  cost  of  lighting 
from  a  dynamo  run  by  one  of  these  engines  of  8  h.  p.  is  shown  to  be 
less  than  one-seventh  of  the  cost  of  gas  jets,  with  gas  at  $1.50  per 
thousand. 

THE  ELECTRIC  APPLIANCE  COMPANY,  of  Chicago,  re- 
ports that  it  is  doing  a  rushing  business  with  the  Meston  alter- 
nating fan  motor,  notwithstanding  the  fact  that  the  temperature 
has  been  rather  against  that  electrical  appliance.  Hot  weather  is 
sure  to  come,  however,  and  at  least  some  of  the  trade  believe  in  be- 
ing prepared  for  it  when  it  does  come.  Instead  of  having  to  take 
their  chances  with  the  rest  in  the  rush.  The  same  company  is 
exhibiting  a  line  of  the  Carpenter  electric  heating  and  cooking 
appliances  in  its  Madison  street  show  windows,  which  are  attract- 
ing considerable  attention. 

THE  COLUMBIA  CARRIAGE  AND  CYCLE  COMPANY,  of  Mil- 
waukee, has  made  arrangement  to  build  an  immense  quantity  of 


its  celebrated  road  wheels  this  year,  and  wishing  to  get  them  more 
thoroughly  Introduced,  they  have  made  a  net  price  to  consumers, 
which  they  claim  is  lower  than  the  same  grade  of  wheel  can  be 
sold  for  on  a  wholesale  basis,  and  therefore  offers  a  splendid  oppor- 
tunity to  obtain  a  high  grade  American  wheel  at  a  great  reduction. 
The  purchaser  is  not  only  secured  by  the  reputation  for  reliability 
of  this  house,  but  also  by  a  written  guarantee,  which  it  furnishes 
with  all  its  wheels. 

QUEEN  &  CO.,  Philadelphia,  have  placed  upon  the  market  a  new 
tachometer  for  measuring  the  instantaneous  velocity  of  shafts. 
The  portable  tachometer,  reading  from  40  to  3,000  revolutions  per 
minute,  is  a  particularly  valuable  instrument.  Three  spindles  are 
geared  to  the  rotating  parts,  each  having  a  separate  scale  on  the 
dial,  so  that  the  instrument  is  direct  reading  throughout  its  range. 
A  detachable  joint  is  supplied  with  an  end  slightly  flexible  trans- 
versely fitting  any  of  the  spindles.  The  flexibility  acts  as  a  safe- 
guard against  breakage,  in  places  where  the  tachometer  shaft  is 
not  applied  exactly  parallel  to  the  shaft  whose  speed  is  to  be  meas- 
ured. The  scales  are  graduated  from  40  to  200,  120  to  600  and  W» 
to  3,000. 

ALMON  &  SARGENT,  electrical  engineers  and  contractors,  at 
620  Atlantic  avenue,  Boston,  and  136  Liberty  street.  New  York,  have 
recently  filled  orders  from  the  North  River  Electric  Light  and 
Power  Company  for  six,  class  B,  L.  P.  and  D  power  transmitters, 
to  be  used  in  their  New  York  City  station.  Also  two  class  B 
transmitters  for  the  Pelton  Water  Wheel  Company,  to  be  used 
at  Jackson,  N.  H.;  they  have  also  received  orders  from  Marr  & 
Gordon,  Barre,  Vt.,  for  one  30-h.  p.  generator  and  one  25-h.  p. 
motor,  to  be  used  in  transmitting  surplus  water  power  at  their 
polishing  works  to  stone  sheds,  a  distance  of  2%  miles,  and  also 
have  the  contract  for  the  construction.  They  are  also  nearing  the 
completion  of  wiring  the  fountain  in  St.  Albans,  Vt.,  for  electric 
lights.      This  firm  is  doing  an  excellent  business  and  deserves  it. 

THE  CARPENTER  ENAMEL  RHEOSTAT  COMPANY'  is  mov- 
ing its  factory  from  Bridgeport,  Conn.,  to  Hoboken,  N.  J.,  in  the 
new  Factory  Building  erected  by  John  C.  Crevier,  at  the  Fourteenth 
street  ferry  terminal.  The  company's  factory  will  be  very  accessible 
in  its  new  location,  being  less  than  15  minutes  distant  from  Union 
square,  which  will  be  a  great  convenience  to  its  various  customers 
having  offices  in  New  York  City.  The  following  is  a  list  of  the 
principal  agencies  of  the  Carpenter  company:  Chas.  D.  Shain, 
general  selling  agent,  136  Liberty  street.  New  York  City;  the  Cen- 
tral Electric  Company,  173  Adams  street,  Chicago,  111.;  Walker  & 
Kepler,  531  Chestnut  street,  Philadelphia,  Pa.;  William  Oswald, 
42  Union  street,  New  Orleans,  La.;  R.  C.  Wiggins,  31  Milk  street, 
Boston,  Mass.;  The  Robins  Electric  Company,  8.30  Liberty  avenue, 
Pittsburgh,  Pa.,  and  Owen  Ford,  Rialto  Building,  St.  Louis,  Mo. 
The  officers  of  the  company  are:  H.  Ward  Leonard,  president; 
L.  B.  Gawtry,  vice  president,  and  Charles  E.  Carpenter,  secretary 
and  treasurer. 
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BATTERY  CUT-OUT  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  W^arren  street,  Syracuse.  N.  Y. 

OPEN  AND  CLOSED  CIRCUIT  CELLS.— The  Hayden  car- 
bon porous  cup  No.  1  cell;  the  Hayden  carbon  porous  cup  No.  2 
cell;  a  Leclanche  clay  porous  cup  cell:  a  standard  Fuller  cell; 
a  No.  2  Fuller  cell;  a  single  cylinder  carbon  cell;  a  double  cylinder 
carbon  cell.  All  reliable  and  efficient,  and  at  prices  lower  vhan 
ever.  THE  HAYDE^T-BOOKER  MANUFACTURING  COMPANY, 
2140  DeKalb  St.,  St.  Louis,  Mo. 


Illustrated    Record   of   Electrical    Patents. 


U.  S.  PATENTS  ISSUED  MAY  22,  1894. 
(In  charge  of  W.  A.  Rosenbaum,  177  Times  Building,  New  York.) 

520,033.  ELECTRIC  BATTERY;  W.  W.  Burnham,  Newton,  Mass. 
Application  filed  Sept.  7,  1891.  A  battery  having  a  perforated 
cover,  a  rod  of  circular  zinc  supported  by  the  outer  jar,  a  car- 
bon electrode  having  a  diminished  head  and  a  flexible  band 
adapted  to  clasp  the  bevelled  head  and  rest  upon  the  cover. 

520,050.  SYSTEM  OF  ELECTRICAL  CONVERSION  AND  DIS- 
TRIBUTION; T.  H.  Hicks,  Detroit,  Mich.  Application  filed 
Dec.  15,1892.  This  comprises  a  motor  and  converter,  converter  con-  • 
ductors  terminating  in  separate  commutators,  and  the  motor 
field  being  wound  with  supplemental  coils  in  circuit  with  one  of 
the   converter  commutators. 

520.061.  RAILWAY  SIGNAL  DEVICE;  F.  E.  Kinsman,  Plain- 
field,  N.  J.  Application  filed  Feb.  1,  1893.  This  comprises  an 
electric  signal,  and  a  controlling  magnet  for  stopping  apparatus 
inefficient  or  unresponsive  under  the  action  of  the  current  used 
in  operating  the  signal. 

520.062.  APPARATUS  FOR  CONTROLLING  THE  MOVEMENT 
OF  RAILWAY'  TRAINS  OR  VEHICLES;  F.  E.  Kinsman,  Plain- 
field,  N.  J.  Application  filed  June  23,  1893.  This  comprises  a 
controlling  arm  on  the  vehicle  and  a  trip  on  the  line  of  way,  a 
fluid  pressure  device  operating  the  trip,  and  a  spring  or  other 
retractor  tending  to  move  the  trip  Into  position  for  engagement 
with  the  arm  on  thfe  vehicle. 


520,072.  PEDAL  GOVERNOR  FOR  ELECTRIC  MOTORS;  A.  G. 
McKee,  State  College,  Pa.  Application  filed  July  13.  1S93.  The 
combination  of  a  contact  stud,  u,  reversing  stud,  stop  stud  pro- 
vided with  an  arresting  rib,  and  a  pivoted  bar  carrying  a  spring 
contact  for  engaging  the  studs. 

520,083.  TELEPHONE  TRUNK  LINE  SYSTEM;  J.  I.  Sabin  and 
W.  Hampton,  San  Francisco,  Cal.  Application  filed  Feb.  12. 
1894.  The  combination  with  a  trunk  line  terminating  in  a  switch 
at  th'i  operator's  board,  of  single  cord  telephone  lines  terminat- 
ing in  connecting  plugs  thereat,  and  an  operator's  telephone  set 
terminating  in  a  switch  socket. 

520,086.  TELEPHONE;  H.  F.  Slocum,  New  York,  N.  Y.  Applica- 
tion filed  May  20,  1893.  ..\  diaphragm  having  a  voltaic  battery 
connected  with  the  telephone  circuit,  arranged  within  the  dia- 
phragm so  that  the  internal  resistance  of  the  battery  will  be 
varied  by  the  changes  of  form  assumed  by  the  diaphragm.  (See 
illustration.) 

520,088.  INCANDESCENT  LAMP;  F.  S.  Smith,  Pittsburgh,  Pa'. 
Application  filed  June  28,  1893.  The  process  of  forming  a  tight 
seal  at  the  leading-in  wires,  which  consists  in  heating  the  wires, 
removing  the  scale  in  a  pickle,  dipping  the  wires  into  a  bath  of 
tin  and  moulding  the  wires  into  that  portion  of  the  chamber 
destined  to  surround  them. 

520,106.  TRANSMITTING  SOUND;  H.  B.  Cox,  Hartford,  Conn. 
Application  filed  Aug.  6,  1890.  This  consists  in  recording  sound 
vibrations  and  telephonically  transmitting  such  recorded  vibra- 
tions In  condensed  form. 
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520,108.  ELECTRICAL  TRAIN  BRAKE;  W.  C.  Fletcher,  St.  Louis. 
Mo.  Applicaiiuii  filed  July  28,  1892.  This  comprises  a  gener- 
ator, a  circuit  conirolling  the  brakes,  a  switch  on  each  car 
adapted  to  short  circuit  the  brake  on  the  car  and  a  circuit  which 
operates  electromagnets  connected  to  the  switches  to  cut  out  the 
brakes  successively. 


NO.  520,086.— TELiJPHUNK. 


020,111.  ELECTRIC  LOCOMOTIVE;  R.  M.  Hunter.  Philadelphia. 
Pa.  Application  filed  April  2G.  1893.  This  comprises  a  driving 
axlo,  an  electric  motor  journaled  thereon  and  having  its  weight 
supported  thereby,  a  pivoted  truck  In  iidvance  of  the  driving 
axle,  and  a  central  pivot  support  between  the  truck  and  the 
motor.      (See  illustration.) 

520,120.  GALVANIC  BATTERY;  E.  F.  Northrup.  Ardmore,  Pa. 
Applkation  filed  Feb.  IS,  1893.  A  battery  having  an  electrolyte 
consl.stlng  of  a  mixture  of  zinc  oxide  and  aluminium  chloride  in 
contact  with  I  he  positive  element,  an  J  a  depolarizer  consisting 
of  iodine  in  contact  with  the  negative  electrode. 

520.127.  ELECTRIC  ANNUNCIATING  APPARATUS:  H.  E.  Wal- 
ter, Richfield  Springs,  N.  Y.  Application  filed  July  23,  1891. 
This  comprises  a  series  of  contact  buttons,  forming  terminals  of 
wub-statlons,  gang  switch  navlng  a  rigid  frame,  means  for  mount- 
ing the  switch  to  move  in  a  curved  path,  tripping  mechanism  for 
holding  the  switch,  and  means  for  restoring  the  switch  to  its 
normal   position  after  It  has  been  tripped. 

520.128.  SWITCHBOARD  FOR  HIGH  TENSION  CIRCUITS;  J.  J. 
Wood,  Fort  Wayne,  Ind.  Application  filed  Feb.  6,  1894.  This 
comprlsfH  a  slab  havlnq:  a  holt»  through.  It,  a  socket  piece  having 
a  front  flange  and  opposite  ears,  a  fastening  plate  and  screws 
passing  through  the  plate  and  screwing  Into  the  ears  to  clamp 
the  socket  piece  to  the  slab. 

520.129.  ELECTRIC  CUHRENT  INDICATOR;  J.  J.  Wood,  Fort 
Wayne,  Ind.  Apj)llcation  liled  Feb.  6,  1894.  The  combination 
of  a  coll,  an  nrmature  pivoted  to  mov^'  therein,  a  spindle  for  the 
armature  made  of  non-magnetic  material,  and  having  steel  pivot 
pins  Inserted  In  Its  opposite  ends,  and  pivotal  bearings  in  which 
the  pivots  turn. 

520.143.  FORMER  FOR  WINDING  ARMATURE  COILS;  H.  L. 
Klrker  and  W.  ChamberH.  Pittsburgh.  Pa.  Application  filed 
Nov.  2G.  1S92.  A  coll  former  having  broad  and  shallow  wire 
wnys  at  Its  sides,  and  deep  and  narrow  ways  communicating 
therewith   at   Its  ends. 

520.152.  DYNAMO  ELECTRIC  MACHINE  OR  ELECTRIC  MO- 
TOR; R.  K.  Welch.  Phlliid.  Iphla.  Pa.  Application  filed  June  24. 
1R91.  A  commntntor  consisting  of  a  disc-like  carrier  and  a 
series  of  segments  secured  to  and  projiding  radially  beyond  the 
carrier  so  as  to  provide  a  narrow  bearing  for  the  current  col- 
lector. 

520.156.  ELECTRIC  RAILWAY  TROLLEY;  T.  M.  Brown.  Cleve- 
land, Ohio.  Application  filed  Sept.  28.  1893.  The  combination 
of  n  base  pint*',  a  secoml  plate,  a  contact  device  carried  by  the 
second  plnle.  two  parallel  tmlley  poles,  and  universal  Joint  con- 
nections betw<  111  tin-  poles  and  the  two  plates. 


NO.    620,223.— ELECTRIC    ADVERTISING    OR    SIGNALING    AP- 
PARATUS. 

520.169.  BRUSH  HOLDKU  1  UK  DV.NAMU  ELECTRIC  MA- 
CHINES OR  MOTOUS;  A.  L.  Rlkor.  Brooklyn.  N.  Y.  Applica- 
tion filed  March  Jl,  1S94.  This  oumpr.sos  two  contact  plates  hinged 
one  to  the  other  po  that  lli'  ii  .  ..in.i,  i  faces  are  parallel  in  all 
positions  of  the  platcj  with  i  each  other. 

520.184.  ELECTRIC  CLOCK  .^  i  im  .x  i.St.;  MECHANISM;  F.  L. 
Gregory.  Chicago.  111.  Application  tiled  April  27.  1S93.  The 
comblmilUm  of  a   gonp.   ;»    i  oh   ac- 

tuator, an  electrical  strike  r-.i  i  in  cir- 

cuit with  the  strlker-nctuator. 

520,206.  UTERUS  BATTERY;  C.  S.  W.  Hlnkley.  Sun  Antonio. 
Tex.  Application  filed  April  10,  1894.  This  comprises  a  rigid 
stem  formed  of  substances  which  are  conductors  of  electricity, 
and  a  button  or  body  couneottHl  to  the  stem. 


520,213.  TROLLEY  WIRE  HANGER;  T.  J.  McTighe  and  S.  W. 
Childs.  New  York,  N.  Y.  Application  filed  Jan.  23.  1S93.  The 
combination  of  a  U-shaped  metal  clip,  an  ear  having  an  in- 
clined bottom  edge,  a  wedge  and  two  or  more  rivets  uniting  the 
clip  to  the  ear. 

520.223.  ELECTRIC  ADVERTISING  OR  SIGNALING  APPARA- 
TUS; G.  L.  Schneider.  San  Francisco,  Cal.  Application  filed 
Jan.  20,  1894.  This  consists  of  a  mat  of  lights,  contacts  in  elec- 
trical connection  therewith,  a  corresponding  series  of  push  but- 
tons adapted  to  make  and  break  connection  with  the  contacts, 
and  suitable  electric  circuits.      (See  illustration.) 

520.228.  ELECTRIC  LOCOMOTIVE;  R.  Eickemeyer.  Yonkers, 
N.  Y.  Application  filed  June  18,  1891.  A  motor  casing  having 
its  sides,  bottom  and  armature  frame  seamless  and  integral,  and 
also  having  integral  rectangular  extensions  or  arms,  containing 
Jaws  for  the  reception  of  the  oar  axle  boxes. 

520,222.  ELECTRIC  ARC  LIGHTING  SYSTEM;  D.  Hlgham,  Bos- 
ton. Mass.  Application  filed  Jan.  2,  1894.  This  comprises  an 
Induction  coll  In  the  main  circuit  in  series  with  the  arc  and 
series  windings  with  the  lamps,  and  an  elastic  and  slow  yielding 
connection  arranged  serially  together  between  the  mechanism 
and  frame  of  the  lamps. 

.520.234.  INDICATOR  FOR  FIRE  ALARM  OR  OTHER  PUR- 
POSES; W.  H.  Klrnan,  Bayonne.  N.  J.  Application  filed  Jan. 
IS.  1892.  This  comprises  a  number  of  drums  controlled  by  im- 
pulses employed  in  givlne  the  alarm,  and  a  tripping  device  to 
govern  the  movement  of  the  drums. 

520.246.  AUTOMATIC  TELEPHONE  SYSTEM;  L.  E.  SImoneau. 
Montreal.  Canada.  Application  filed  July  11.  1S93.  This  com- 
prises a  box  containing  a  telephone,  a  door,  and  spring  actuat- 
ing parts  for  automatically  throwing  the  same  open. 


N(X    .-.I'd.in-  ELKt^rKIC    L()C(1.M(>T1\"K 

520,263.  CARBON  SWITCH;  F.  Von  Hefner-Alteneck,  Berlin,  G«r- 
many.  Application  filed  Nov.  15,  1893.  This  comprises  a  car- 
bon switch,  a  worm  wheel  and  worm  shaft,  an  inner  Journal 
for  the  shaft,  a  switch  lever  carrying  contacts  connected  with 
the   line   wire,   and   a   link   between    the   parts. 

520.261.  COMMUTATOR;  C.  Hoffman.  B«  rlin.  Germany.  Applica- 
tion filed  Sept.  28.  1893.  The  combination  with  a  commutator 
bar  comprising  a  base  bar  and  a  removable  contact  l>ar,  of  a 
common  retaining  key  therefor. 

520.267.  ELECTRICAL  GOVERNOR;  W.  H.  Miller.  New  York. 
N.  Y.  Application  filed  June  IS.  1SS4.  The  combination  with  a 
dynamo  of  a  regulator  comprising  a  magnet,  an  armature, 
means  for  connecting  the  armature  wUh  adjustable  brushes,  and 
mechanism  for  maintaining  the  pull  of  the  armature  constanL 

620.274.  ELE<:TRIC  RAILWAY;  E.  W.  v.  Siemens.  Berlin.  Ger- 
many. A  ion  ni.d  Sep-.  30.  1892.  This  in- 
sulated o\  .  slotted  tubular  conductor  e\  -^  • 
line  of  railway,  and  an  electrlcall.v  propelled  car  having  a  trav- 
elling contact   within  the  tubular  conductor. 

520.279.  ELE(^TRIC  SWITCH;  H.  E  Werllne.  Lancaster.  Pa.  Ap- 
plication filed  Feb.  Ih,  1893.  This  comprises  contact  plates,  a 
switch  pplndle.  n  conducting  brush  l»ar  secured  thereto,  spring 
nctuatod  '  <1  to  the  brush  bar  and  adapted  to  en- 

gage the  . 

.'»20.304.  CONDUIT  ELECTRIC  RAILWAY;  W.  R.  DeVoe.  Shreve- 
port.  La.  Application  filed  Jan.  20.  1894.  A  lining  section  for 
underground  electric  railways  comprising  a.  metallic  plate,  hav- 
ing Integral  lnt<T.Tl  upward  fianges.  and  an  Intermediate  up- 
ward, hollow  Integral  flange. 

.^20.356.  CONDTHT  ELECTRIC  RAILWAY;  C.  W.  Siemens,  de- 
ceased. Application  filed  Oct.  19.  1893.  In  an  electric  railway 
system,  a  continuous  underground  chamber  having  hinged  or 
removable  c  vers  giving  acce««s  thereto,  channel  Irons  located 
at  Intervals  within  the  chamber,  and  a  conductor  supported  by 
the  channel  Irons. 

Copiff  of  Ih^  »p€ciftcation«  and  drawings  compirtt  of  any  patent 
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THAT   $50,000   PRIZE   AGAIN. 

That  wily  corporation,  the  MetropoHtan  Traction  Com- 
pany, has  made  another  announcement  in  regard  to  its  re- 
cent sham  electric  street  railway  competition,  this  time  imply- 
ing that  the  failure  rests  with  the  State  Railroad  Commis- 
sioners. President  Vreeland  on  Saturday  stated  that  "the 
company  had  waited  until  tired  for  some  action  on  the  part 
of  the  State  Railroad  Commissioners,  who  were  to  have  been 
the  judges  in  the  matter,  and  had  employed  engineers  to 
make  examinations  on  its  own  account."  It  may  be  re- 
marked that  had  these  engineers  examined  the  several  thou- 
sand plans  said  to  have  been  submitted,  they  could  have 
made  no  award,  as  the  time  limit  was  such  as  to  preclude 
compliance  with  the  terms  of  the  competition.  The  Railroad 
Commissioners  are  doubtless  little  satisfied  with  the  part 
they  have  been  made  to  play  in  the  matter.  The  use  of 
their  names  gave  a  stamp  of  good  faith  to  the  competition, 
and  they  would  be  fully  justified  in  thinking  that  insult 
has  been  added  to  injur}-,  as  to  their  recent  part  of  decoy 
they  are  made  to  assume  the  present  one  of  scapegoat.  It 
is  rumored  that  the  commissioners  are  preparing  a  public 
statement  in  which  will  be  given  in  very  plain  terms  their 
opinion  of  the  equivocal  use  that  has  been  made  of  the 
names  of  a  State  Department  and  State  officials. 


LEGALIZING    ELECTRICAL     UNITS. 

The  passage  by  the  House  of  Representatives  at  Washing- 
ton of  the  bill  for  the  legalization  of  electrical  units  can  be  re- 
garded as  a  recognition  of  the  influence  of  the  American  In- 
stitute of  Electrical  Engineers  and  of  the  National  Electric 
Light  Association.  Although  the  question  of  legalizing 
some  of  these  units  was  before  Congress  after  their  adoption 
subsequent  to  the  Paris  Electrical  Exhibition  of  1881,  the 
matter  has  received  no  encouragement  until  now,  and  the 
present  comparatively  speed}  action  may  be  largely  as- 
cribed to  the  action  of  the  above  tvvo  bodies  at  their  recent 
annual  meetings,  united  with  the  persistent  efforts  of  Prof. 
■Mendenhall  at  Wadhington.  The  units  thus  legalized  are 
those  adopted  at  the  Chicago  International  Electrical  Con- 
gress— the  ohm,  volt,  ampere,  coulomb,  farad,  joule,  watt 
and  the  new  unit  of  inductance,  the  henry.  \\'hile  these  are 
now  legal  units  it  will  be  best  to  adhere  to  the  characteriza- 
tion, "international,"  adopted  by  the  Chicago  Congress,  in 
order  not  to  confound  them  with  the  so-called  "legal"  units 
adopted  at  Paris  in  1889,  and  the  earlier  ones  known  as  the 
"B.  A."  or  British  Association  units.  The  electrical  units 
were  originally  in  a  bill  before  Congress  which  also  included 
a  number  of  other  units  relating  to  measures  of  length. 
\veight  and  volume,  but  it  seems  that  the  new  science  has 
outdistanced  its  brethren  in  this  as  it  has  in  so  many  other 
ways. 


ISOLATED     PLANTS     FOR     COUNTRY     RESIDENCES. 

While  a  considerable  number  of  storage  battery  plants  has 
been  installed  for  the  lighting  of  countr}-  residences,  yet  these 
are  but  a  srnall  fraction  of  what  might  be  in  use  in  view  of  the 
advantages  of  the  electric  light,  wliere  usual!}-  kerosene  is 
employed  as  the  illuminant.  One  of  the  reasons  which  has 
led  such  plants  to  be  regarded  with  suspicion  is  the  sup- 
posed necessity  of  a  skilled  or  special  attendant.     Were  it 
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made  plain  that  the  coachman  and  a  stable  boy,  or  the  gar- 
dener and  a  laborer  could  in  most  cases  successlully  run  such 
a  plant  without  too  seriously  interfering  with  their  other 
duties,  the  subject  would  be  looked  at  in  a  more  favorable 
light.  In  starting  up  a  storage  battery  plant  or  shutting  it 
down,  the  services  of  an  intelligent  man  are  necessary,  but  at 
other  times  it  may  be  left  in  charge  of  any  one  who  merely 
knows  enough  to  keep  up  steam  in  the  boiler  and  to  keep 
the  cliarging  current  constant  by  manipulating  a  rheostat. 
In  several  cases  of  which  the  writer  has  knowledge  men  of 
this  character  have  had  charge  of  plants,  and  in  no  case  has 
there  been  any  trouble.  The  more  intelligent  man  does  not 
need  to  be  regularly  present  more  than  an  hour  or  so  in 
starting  up  in  the  morning,  and  a  short  while  at  the  time  of 
shutting  down,  a  glance  from  him  between  times  being 
otherwise  sufficient,  while  the  regular  attendant  may 
employ  a  good  part  of  his  time  working  on  odds  and  ends,  as 
the  care  of  the  plant  will  not  entirely  engross  his  attention. 
As  such  a  plant  would  only  be  run  two  or  three  days  a  week 
the  coachman  or  gardener  would  not  find  the  extra  duty  too 
irksome,  while  the  other  man  could  probably  in  most  cases 
be  taken  from  his  regular  work  without  crippling  it  seriously. 


origmal  decision.  As  there  is  said  to  beau  exceedingly  small 
chance  of  a  reversal  in  the  Bate  refrigerator  case,  and  as  a 
decision  is  expected  before  November,  there  is  really  litde 
occasion  for  speculation  as  to  what  might  happen  in  the  con- 
trary case. 


THE   INCANDESCENT    LAMP   PATENT  AND    BATE    REFRIGERATOR 
CASE. 

We  have  had  inquiries  in  regard  to  the  probable  effect  of 
a  reversal  by  the  United  States  Supreme  Court  of  the  point 
of  law  involved  in  the  Bate  refrigerator  case,  in  respect  to  a 
patent  which,  under  the  application  of  the  prestnat  inteq^reta- 
tion  cjf  the  law,  expires  belore  the  decision  is  handed  down. 
1  hat  is,  what  would  be  the  status  of  a  manufacturer  of  in- 
candescent lamps  subsequent  to  November  of  this  year  if  the 
.Supreme  Court  should  reverse  the  law  of  the  lower  courts, 
and  thus  prohnig  the  life  of  the  Edison  patent  to  January, 
1897?  Strictly  speaking,  all  such  manufacturers  would  be 
infringers  subject  to  an  accounting  for  past  profits  and  sub- 
ject to  an  injunction  restraining  them  Irom  continuing  the 
manufacture  of  lamps.  For  the  decision  of  the  Supreme 
Court  would  be  in  effect  that  the  Edison  patent  had  con- 
tinued to  live,  the  lower  courts  having  been  m  error  in  limit- 
ing its  life  to  that  of  a  foreign  patent  granted  prior  to  the 
grant  (not  application)  of  tiie  domestic  one.  It  docs 
not  f(jllow,  iiowever,  that  the  courts  would  treat  cases 
under  these  circumstances  as  it  would  infringers  at  the  pres- 
ent lime.  .Xotwithstandiiig  that  the  owners  of  the  Edison 
patent  might  claim  that  their  patent  was  still  in  force  after 
November,  1894,  and  give  notice  to  that  effect  to  those 
starting  after  that  date  to  manufacture  incandesctnt  lami)s, 
the  latter  would  have  a  strong  pica  of  good  faith  through 
the  unanimous  decision  of  the  lower  courts  in  favor  of  the  view 
which  implied  the  expiration  of  the  domestic  Edison  patent 
with  the  Canadian  one.  As  a  consequence  of  the  equities  in 
their  favor,  and  particularly  in  respect  to  com|)anies  started 
after  November,  1894,  it  is  probable  that  the  ci>urts  would 
not  in  any  case  sustain  claims  against  them  that  were  not 
entirely  reasonable  under  the  extenuating  circumstances,  so 
there  is  no  reason  to  fear  a  repetition  of  the  harsh  measures 
heretofore  enforced  against  infringers.  It  may  be  said  tlial 
such  a  course  would  be  a  iianlship  against  the  owners  of  the 
Edison  patent,  as  it  is  thn)ugh  no  fault  of  theirs  that  the  am- 
biguity in  regard  to  its  expiration  exists  and  that  when  the 
Supreme  Court  sustains  their  claim  the  courts  should  en- 
f«)rce  it  rigorously.  Such  a  view  w(Mild.  if  established,  how- 
ever. i)lace  in  the  hands  oi  powerful  corporati»>ns  a  danger-  ' 
out  weapon,  of  which  tlicy  could  take  advantage  to  frighten' 
away  competition  even  after  having  been  defeated  on  the 
main  points  at  issue  In*  contiiming  litigation  and  claiming 
to  expect  a  reversal,  accompanic^l  by  the  threat  that  they 
would   then   crush   those  who  had   taken  advantage  of  the 


ELECTRIC    CONDUIT    ROADS. 

As  is  well  known  to  our  readers,  the  city  of  Budapest  is 
provided  with  a  conduit  road  which  has  now  been  in  suc- 
cussful  operation  for  a  number  of  years.  As  this  road  is  by  far 
the  largest  and  most  successful  of  its  kind  and  as  it  may  now 
be  considered  to  be  running  normally,  we  give  in  another 
column  an  abstract  of  the  report  for  the  year  1893,  which 
will  doubtless  interest  those  who  are  giving  attention  to  con- 
duit roads.  From  this  report  it  will  be  seen  that  the  road  is 
paying  a  dividend  and  is  being  extended,  overhead  lines  be- 
ing added  for  suburban  traffic,  in  which  they  are  replacing 
steam  lines.  Like  in  all  new  undertakings,  the  cost  is  un- 
doubtedly greater  than  it  would  be  in  a  similar  line  con- 
structed at  the  present  time,  with  the  knowledge  gained 
frcjin  the  experience  with  this  road.  In  this  connection  we 
might  call  attention  to  the  fact  that  in  view  of  the  frequent 
inquiries  about  the  effects  of  snow,  rain  and  ice  on  this  line, 
we  made  personal  inquiry  a  few  )ears  ago,  the  results  of 
which  were  very  favorable.  Our  special  correspondent  at 
Budapest  recently  informed  us  that  in  the  past  winter  there 
was  one  very  severe  snowstorm,  during  which  the  road  was 
stopped  until  nearly  noon ;  the  storm  was  an  unusually  severe 
one,  and  also  stopped  the  traffic  on  all  the  horse  car  lines, 
as  well  as  on  steam  railroads.  If  this  is  the  worst  that  can 
be  said  against  the  conduit  road,  it  certainly  is  not  very  bad. 
I'rom  this  article  and  others  that  have  heretofore  appeared 
in  our  columns,  it  appears  that  the  success,  both  technical 
and  financial,  of  this  system  has  been  thoroughly  estab- 
lished, and  there  need,  therefore,  be  no  apprehension  of  fail- 
ure in  New  York,  where  it  is  proposed  to  soon  commence 
the  construction  of  three  miles  of  road  practically  the  same 
as  that  at  Builapest.  In  our  issue  of  May  12  we  referred  to 
the  official  announcement  of  the  Metropolitan  Traction  Coni- 
])any,  of  New  York  City,  that  it  had  decided  to  give  tlie 
I'udapest  system  a  trial  and  that  the  Siemens-Halske  coni- 
])any,  which  had  built  the  European  road,  would  also  build 
the  projjosed  one  in  New  York.  From  an  official  statement 
issued  on  last  Saturday,  however,  it  seems  that  the  Tani- 
manyesque  Traction  Company  has  changed  its  mind  in  regard 
to  giving  the  contract  to  this  firm,  its  latest  announcement  be- 
ing that  the  Cieneral  Electric  Company  will  build  the  road. 
Tresident  \  reeland  states  that  three  miles  of  road  will  be 
built  over  a  route  not  yet  selected,  using  a  voltage  of  300. 
riie  Metropolitan  Traction  Company  will  cv^nstruct  the  road- 
bed and  ct)nduit  ])recisely  in  the  same  manner  as  if  a  cable 
were  to  be  used,  ami  suj)ply  the  cars  with  steam  power  for 
the  oi)eration  of  the  road,  while  the  Ceneral  I'-leclric  Com- 
pany will  supply  and  install  a  complete  electrical  outfit. 
When  completed  the  road  will  be  operated  for  a  year  by  the 
Traction  company,  at  the  end  of  which  time,  if  the  experi- 
ment has  been  successful,  the  (rcncral  Electric  Company  will 
be  paid  the  sum  previously  agreed  upon,  and  the  system 
extended  to  other  lines.  If  unsuccessful  the  electrical  equip- 
ment must  he  removed  and  the  road  will  then  be  equippe<l 
with  a  cable.  It  is  intimated  that  patent  litigation  will  re- 
sult from  this  latest  move,  the  Siemens-Halske  company 
claiming  that  its  patents  will  be  infringed  by  the  General  Elec- 
tric Company  if  it  constructs  the  road  provided  for  in  the 
contract,  while  the  latter  reports  that  its  patents  would  have 
been  infringed  by  the  f«^rmer  if  the  contract  had  been 
awarded  io  it.  While  stockholders  concerned  will  not  view 
with  equanimity  this  further  prospect  of  patent  litigation,  the 
electrical  street  railway  industr\-  will  receive  another  impetus 
if  the  conduit  experiment  is  successful,  of  which  there  seems 
to  he  little  reason  to  doubt. 
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The  Invention  of  the   Telegraph. 


To  the  Editor  of  The  Electrical  World. 

Your  issue  for  June  2  contained  an  article  apropos  of  tliis 
being  the  semi-centennial  anniversary  year  of  the  opening  of 
the  first  telegraph  line,  and  you  therein  erroneously  state 
that  the  "  first  public  message '"  was  sent  upon  the  24th  of 
May,  1844,  and  that  it  was  the  message:  "What  hath  God 
wrought? " 

Permit  me  to  correct  this  mistake,  which  I  am  not  sur- 
prised at  your  making,  for  the  date  mentioned  has  always 
l3een  considered  that  upon  which  the  first  message  was  sent. 
It  was  upon  that  date  that  the  first  message  of  which  there  is 
any  record  was  sent  over  the  completed  line  between  Wash- 
ington and  Baltimore,  but  as  a  matter  of  fact  it  was  neither 
a  public  nor  a  news  message,  for  it  was  absolutely  a  private 
one,  sent  by  Morse  (at  Washington,  and  received  by  my 
father,  Alfred  Vail,  at  Baltimore),  in  fulfilment  by  him  of  a 
promise  made  by  him  to  Miss  Ellsworth,  daughter  of  the 
then  Commissioner  of  Patents.  This  lady  was  much  inter- 
ested in  the  efforts  to  obtain  the  passage  of  an  act  by  Con- 
gress appropriating  $30,000  to  build  the  line  from  Washing- 
ton to  Baltimore,  and  was  the  one  to  carry  to  Morse  the 
news  of  the  final  passage  of  the  bill,  whereupon  he  promised 
that  she  should  dictate  the  first  message  to  be  sent  over  the 
line  when  completed. 

The  really  first  public  and  first  news  message  that  was 
ever  sent  by  telegraph  was  sent  on  the  afternoon  of  the  ist 
of  May,  1844  (twenty- four  days  in  advance  of  the  so-called 
first  message),  and  was  sent  from  Annapolis  Junction,  upon 
the  Baltimore  and  Ohio  Railroad,  22  miles  from  Washing- 
ton, which  was  upon  that  date  the  end  of  the  line,  then  being 
built. 

My  father  obtained  from  'passengers  upon  the  afternoon 
train  from  Baltimore  to  Washington  upon  that  ist  of  May 
the  information  that  the  Whig  convention,  assembled  to 
nominate  candidates  for  the  Presidency  and  Vice  Presi- 
dency, had  met,  nominated  Henry  Clay  and  Frelinghuysen 
and  had  adjourned,  and  that  many  of  the  delegates  were 
upon  that  train,  bound  for  Washington. 

My  father  immediately  telegraphed  the  news  to  Morse  at 
Washington,  and  when  the  train  arrived  there  the  passen- 
gers were  astounded  to  find  a  great  crowd  at  the  station 
cheering  for  Clay  and  Frelinghuysen,  and,  too,  they  saw  in  the 
"  extras,"  which  the  newsboys  were  crying,  the  information 
in  print.  '  i      1 

This  information  I  have  had  from  one  of  the  delegates  to 
that  convention,  and  I  also  found  it  stated  in  a  letter,  written 
the  next  day  by  my  father  to  my  mother,  who  was  in  New 
York. 

I  have  no  desire  to  detract  from  the  credit  due  Morse, 
Henry  or  any  other  of  the  many  scientists  who  have  con- 
tributed more  or  less  to  that  which  now  constitutes  the  elec- 
tric telegraph,  but  I  do  feel  that  the  very  important  part 
taken  by  Alfred  Vail  has  never,  either  at  the  hands  of  Morse 
or  the  world,  received  the  consideration  due  it. 

Prof.  Franklin  L.  Pope  has  justly  said:  "  *  *  *  -pi-jg 
telegraph  of  to-day,  and  the  universal  telegraph  of  the  future, 
comprises  solely  the  work  of  Joseph  Henry  and  Alfred 
Vail.  *  *  *  "  Surely  he  who  contributed  to  the  inven- 
tion the  dot  and  dash  alphabet  and  the  recording  receiver 
and  the  finger  key,  only  by  which  that  alphabet  could  be 
utilized  for  the  transmission  of  intelligence,  should  be  .ac- 
corded the  credit  for  what  he  has  done. 

New  York  City.  STEPHEN  VAIL. 


defended  his  title  as  the  father  of  the  telegraph  against  count- 
less claimants,  who  had  contributed  something  or  nothing 
to  its  success.  That  Alfred  Vail  rendered  most  valuable 
itechnical  and  financial  assistance  to  Prof.  Morse,  those 
who  know  anything  about  the  birth  of  the  telegraph  would 
never  dream  of  denying.  That  he  and  Prof.  Henry  were 
the  "sole"  inventors  of  the  telegraph  of  to-day  is  a  prepos- 
terous statement  which  it  is  not  worth  while  to  notice.  Al- 
fred Vail's  letters  to  my  father,  which  are  now  in  our  pos- 
session, breathe  nothing  but  a  spirit  of  profound  respect  and 
gratitude.  If  in  his  letters  to  his  family  he  wrote  differently, 
I  can  only  say  that  it  does  not  redound  greatly  to  his  credit. 
Alfred  Vail  was  a  man  of  means,  and  when  the  dark  days 
of  the  telegraph  came,  he  was  discouraged,  and  with  the 
other  partners,  gave  it  up  as  a  failure.  As  a  parent  he  de- 
serted his  child.  Morse,  then  alone  and  unaided,  almost  en 
the  verge  of  starvation,  carried  the  enterprise  through  to 
success.  Then,  Alfred  Vail  and  the  other  partners  came 
back  and  helped  to  reap  the  benefits  which  Morse  had  se- 
cured for  them. 

In  all  great  enterprises  one  name  is  bound  to  stand  pre- 
eminent. That  Morse  frankly  availed  himself  of  the  services 
and  assistance  of  others  does  not  in  the  slightest  regree  de- 
tract from  his  fame.  This  was  the  opinion  in  the  Supreme 
Court  case,  and  this  must  be  the  opinion  of  posterity.  In 
spite  of  petty  quibbles  as  to  which  was  the  first  public  mes- 
sage, and  who  ran  to  the  printer's  office  to  find  out  which 
letter  of  the  alphabet  occurs  most  frequently,  Morse  re- 
mains the  father  of  the  telegraph.  The  first  simple  prm- 
ciples  which  sprang  as  if  by  inspiration  into  the  brain  of  the 
poor  artist  on  the  packet-ship  Sully,  in  1832,  are  the  prin- 
ciples of  the  telegraph  of  to-day.  All  the  hair-splitting  in 
the  world  will  not  alter  that  fact.  It  was  the  verdict  of  the 
world  during  my  father's  lifetime,  it  is  the  verdict  among 
scientists  to-day,  it  will  be  the  verdict  of  the  future  to  all 
time. 

Bedford,    N.   Y.  EDWARD   L.   MORSE. 


Alternating    Currents    and    Fuse    Wires. 


I  do  not  care  to  enter  into  a  newspaper  controversy 
with  Mr.  Vail,  which  could  be  productive  of  no  good  what- 
ever. 

My  father's  claims  were  upheld  by  the  Supreme  Court  of 
the  United  States,  and  during  his  lifetime  he  successfully 


BY  DUGALD    C.  JACKSON. 

« 

In  the  editorial  comments  made  in  your  issue  of  May  26 
on  papers  read  at  the  last  meeting  of  the  American  Institute 
of  Electrical  Engineers,  the  correctness  of  Mr.  Ochsner's  ex- 
periments on  commer  :al  fuses  is  questioned.  A  conserva- 
tive position  in  such  matters  is  certainly  to  be  appreciated  in 
all  cases  where  the  results  of  experiments  do  not  ag^ee  with 
the  results  of  previous  experience.  In  this  case  the  results 
seem  to  agree  so  closely  with  general  experience  tliat  the  cor- 
rectness of  Mr.  Ochsner's  conclusions  seems  to  be  fully 
borne  out. 

In  the  discussion  of  the  fuse  question  at  the  last  conven- 
tion of  the  National  Electric  Light  Association  the  eccentrici- 
ties of  fuses  were  thoroughly  ventilated,  but  it  does  not  ap- 
pear that  fuses  are  considered  less  reliable  by  station  men 
when  used  on  alternating  current  circuits  than  when  used  on 
continuous  current  circuits.  Oxidation  was  brought  into 
that  discussion  as  a  fertile  cause  of  unreliability  in  fuses,  and 
there  does  not  seem  to  be  any  reason  to  expect  the  character 
of  the  current  to  affect  the  oxidation.  Mr.  Ochsner's  paper  was 
completed  before  the  report  of  the  Washington  discussion 
was  published,  but  the  two  seem  to  be  in  harmony.  The 
same  is  true  of  similar  discussions  which  have  occurred  else- 
where, and  the  experience  of  the  majority  of  people  whom  I 
have  consulted  in  regard  to  the  matter  and  experience  of 
my  own  tend  to  the  same  conclusions. 

If  the  resistance  of  any  commercial  fuse  alloy  when  used 
on  alternating  current  circuits  is  h'able  to  an  increase  as  great 
as  15  to  30  per  cent,  in  a  few  hundred  hoars,  accurately 
rated  fuses  are  a  delusion.  If  a  marked  effect  of  this  kind 
is  to  be  found  in  fuse  alloys,  it  seems  entirely  reasonable  to 
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expect  a  commercial  depreciation  in  brass  and  german 
silver,  and  even  in  copper,  iron,  etc.,  when  used  to  conduct 
alternating  currents.  That  such  is  not  the  case  is  shown 
by  resistance  coils,  electric  light  lines  and  wires  in  other 
uses,  which  ordinarily  seem  to  last  as  well  when  carrying 
alternating  currents  as  when  carrying  continuous  currents. 

My  attention  was  specifically  called  to  this  matter  about  a 
year  ago,  after  the  question  had  been  raised,  by  a  fuse  wire 
manufacturer,  who  wished  me  to  determine  whether  his 
wires  were  appreciably  affected  by  the  alternating  current.  I 
found  that  they  were  not  affected  within  the  comparatively 
limited  test  period,  and  Mr.  Ochsner  then  took  up  the  more 
extended  testing  of  various  other  wires  with  the  results 
given  in  his  repcjrt.  The  way  in  which  the  work  was  car- 
ried out  gives  me  confidence  in  the  correctness  of  Mr. 
Ochsner's  conclusion  that  as  far  as  the  direct  action  of  the 
current  is  c(jncerned,  fuses  are  just  as  reliable  on  alternating 
as  on  continu<;us  current  circuits.  Unstable  alloys  may 
.ioubtlcss  be  made  whose  resistance  will  be  affected  in  a 
marked  manner  when  a  current  is  passed  through  them,  but 
this  does  not  appear  to  be  the  condition  of  the  ordinary  fuse 
alloys. 

General  Electric  and  Fort  Wayne. 


The  final  struggle  between  the  (Jeneral  Electric  and  the 
Fort  Wayne  Mlectric  began  with  a  number  of  legal  skirmishes 
last  week,  the  result  of  which  would  appear  to  incline  in 
favor  of  the  latter.  The  inmiediate  cause  was  a  publication 
of  a  notice  calling  for  a  meeting  of  the  stockholders  of  the 
Fort  Wayne  l-llectric  Company  "to  elect  directcjrs  and  trans- 
act other  business."  The  local  Fort  Wayne  interest  assumed 
that  the  object  in  view  was  to  close  the  Western  woiks  and 
transfer  the  business  to  Schenectady.  To  avert  this  suj  - 
posed  action,  R.  T.  McDonald,  on  June  6,  applied  to  Judge 
I  )awson,  of  Fort  Wayne,  Ind..  for  the  appointment  of  rc- 
tcivers  U)  liquidate  the  afTairs  of  the  Fort  Wayne  Fleetric 


control  of  the  local  plant  at  the  annual  meeting,  close  it  up, 
and  transfer  the  manuiacturing  busmess  to  i)cnenectady,  as 
has  been  done  witli  otner  coqjorations.  A  local  newspaper 
charges  that  a  gigantic  \\  all  street  combine  is  at  the  bottom 
of  the  scheme  to  close  up  the  shops  of  competing  electric 
companies  and  concentrate  them  on  their  railroad  lines  under 
the  direct  control  of  the  General  Electric  Company,  in  order 
to  profit  by  the  shipping  business.  The  assets  of  the  Fort 
Wayne  Electric  Company,  the  paper  states,  are  suffi- 
cient to  pay  all  of  its  debts  and  leave  a  considerable 
surplus  for  distribution  to  its  stockholders,  so  tliat  no 
man  will  lose  a  dollar  and  the  capital  of  the  new  company 
is  ample  for  its  purposes,  while  the  arrangements  it  laas 
made  are  such  that  no  sacrifice  in  respect  to  the  assets  in 
the  hands  of  the  liquidators  will  be  necessary. 

'Thus,  Phoenix-like,"  it  concludes,  "rises  out  of  the  wreck 
contemplated  by  the  combine  a  new  company,  with  a 
business  as  broad  as  the  land,  to  compete  with  the  General 
Electric  octopus  and  defy  its  power.  Mr.  McDonald  is  do- 
ing this  for  Fort  Wayne,  for  the  men  who  subscribed  $25,000 
when  tlie  integrity  of  the  company  was  threatened  some  years 
ago;  he  is  doing  it  for  the  1,200  employees  of  the  wofks 
and  their  families;  he  is  doing  it  for  his  fellow-citizens,  for 
his  friends  and  his  home,  at  a  time  when  he  could  dis- 
pose of  his  interests  at  his  owti  price  and  continue  with  the 
General  Electric  Company  at  his  own  salary,  with  hcad- 
(juarters  in  Xew  York.  A  great  legal  battle  is  on  and  in  the 
struggle  for  the  life  of  the  Fort  Wayne  company  Mr.  Mc- 
Donald can  rest  assured  of  the  sympathy,  support  and  good 
will  of  the  citizens  of  I'ort  Wayne,  who  are  sure  lo  appreciate 
liis  loyalty  to  the  metropolis  of  northern  Indiana." 


The  Field   Railway  Patent. 


To  /he  Editor  of  Tiie  Electrical  World. 

\w  Judge  Tcwnscnd's  decision  annulling  the  Field  electric 

railway  patent,  the  main  statutory  bar  to  the  validity  of  the 
Company,  which  petition  was  granted,  and  H.  J.  Miller,  of  patent  is  held  to  be  an  English  patent  of  Clark,  granted  in 
Fort  Wayne,  and  F.  J.  llathorne,  of  Boston,  were  made  re-      \'^(x\.     In  justice  to  a  meritorious  inventor  and  engineer. 


ccivcrs.  Sinniltaneously  with  the  filing  of  this  application. 
Mr.  McDonald  organized  and  incorporated  the  Fort  Wayne 
I-llectric  Corporati<jn,  "with  a  capital  stock  of  $1,500,000, 
which  contracted  with  the  receivers  to  continue  the  btisi- 
ness  of  the  Fort  Wayne  Company  and  secured  the  ai)proval 
of  Judge  Dawson  to  this  arrangement.  The  first  holders 
of  stock  in  the  new  incoqxiration  are  l\.  T.  .McDonald,  C.  C. 
Miller,  S.  C.  Lombard,  Charles  .'^.  Knight  and  M.  C.  Gross. 
In  New  York  on  June  8  the  General  I'-lectric  obtained  an 


still  living  in  Paris,  it  is  proper  to  remark  that  the  English 
patent  leierreci  to  is  based  upon  a  I'Vench  patent  t>f  Jean 
Henri  Cazal,  dated  May  25,  1864,  No.  63,155.  Clark  was 
merely  the  agent  who  obtained  the  English  patent  for 
Cazal,  and,  in  fact,  the  name  of  this  French  inventor  api>ears 
in  the  English  patent  specification  as  the  person  who  com- 
numicated  the  invention  to  Clark.  An  article  in  "L'Industrie 
lileclricjue"  of  March  10,  i8<>2,  (juotes  the  subject  matter  of 
Cazals  patent  so  far  as  it  relates  to  electric  railways  and 


attachment  from  Judge  .Andrews,  of  the  New  York  Supreme      the  electrical  transmission  of  power,  and  an  abstract  of  this 


Court,  against  the  l'*ort  Wayne  company  for  Ssoo.ocxi.  money 
lent  to  the  latter  between  May  i,  iK«>2.  and  .May  i,  i8<i4.  but 
the  property  of  the  l-'ort  Wayne  company  in  .New  ^'^•rk  had 
already  been  transferred  to  tin*  new  incor])oration.  On 
June  <).  Ju<lge  Dawson,  of  Fort  Wayne,  granted  a  tem- 
jiorary  enjoiniiii^  and  restraining  order  to  prevent  the  stock- 
holders' meeting  above  referred  to.  and  to  enjoin  the  attach- 
ment of  property  in  other  States,  which  now,  it  is  claimed, 
legally  belongs  to  the  receivers. 

.\n  (»fficcr  of  the  iMirt  W.nync  company,  in  answer  to  a 
telegram  of  incpiiry  from  The  Electrical  World,  telegraphs 
that  the  attachment  was  obtained  by  the  General  Electric 
Company  to  atuioy  the  new  Fort  Wayne  Corporation  and 
disctntrage  comjictition.  and  that  the  Fort  Wayne  company 
claitiis  it  is  not  indebted  to  the  General  Electric  in  any  sum 
whatsoever. 

The  General  Electric  Company  states  that  it  owns  a  half 
interest  in  the  Fort  Wayne  cotnpany.  and  that  its  action  was 
to  protect  this  interest  and  a.ssert  its  rights  against  \W 
presctit  pc^licv  c^f  bitter  warfare  of  the  latter  company  against 
it.  The  Fort  Wayne  interests  claim,  on  the  other  hand,  that 
the  scheme  of  the  General  Electric  Cotnpany  was  to  secure 


article  was  given  in  The  Electrical  World  alK:>ut  that  time. 
In  the  statement  of  the  I'ield  railway  case,  as  it  appears  in 
one  of  the  electrical  journals,  a  I'rench  patent  of  "Bovec"  is 
refererd  to  as  another  reference  for  the  Field  patent.  A  French 
1  latent  of  F.  A.  Bone,  dated  Sept.  17,  1878,  No.  126,446,  is 
undoubtedly  the  patent  referred  to.  It 
extenso  in  "l/lndustrie  Electrique'  of 
^'ours  very  truly, 
TariB.   France. 


is  reproduced  in 
March   25,    1894. 


A.    M.   TANNER 


Minimum     Temperature    «>f    VIsibilKy 


According  to  a  Physical  Society  paper  by  Mr.  Gray,  this 
temperature  for  the  surface  of  the  solid  is  about  470  degrees 
C.  but  this  may  be  reduced  considerably  if  the  person  re- 
n.ains  for  a  few  minutes  in  a  dark  room.  At  night  a  surface 
for  410  degrees  C.  is  visible:  by  resting  the  eyes  in  complete 
darkness  this  may  be  reduced  to  370  degrees  nearly:  diflferent 
people's  eyes  differ  somewhat,  but  probably  not  to  any  great 
extent  if  tested  under  the  same  conditions:  the  surfaces  at 
these  temp^eratures  do  not  appear  red,  but  look  like  a  whitish 
mist.  '      ^y 


June  16,  1894. 
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BY    FREDERICK  BATHURSr. 


THE    POWER  TRANSMISSION  PLANT   FOR   THE   OERLIKON 

ELECTRICAL,  WORKS. 

Before  referring  in  detail  to  the  installation  of  this  unique 
and  interesting  plant,  which  may  be  taken  as  an  index  of  the 
developments  we  shall  ultimately  see  in  all  important  manu- 
facturing centres,  it  may  be  possible  in  a  few  jvords  to  show 
that  it  is  but  the  forerunner  of  an  immense  development  in 
Switzerland  itself . 

Something  like  one-eighteenth  part  of  the  area  of  this 
wondrous  bit  of  mosaic,  of  grass,  granite  and  glacier,  is  cov- 
ered with  perpetual  snow;  the  glaciers,  in  fact,  reach  a  total 
of  about  four  hundred.  It  is  small  wonder,  then,  that  the 
melting  of  this  ice  has  made  it  possible  to  utilize  from  this 
natural  water  source  the  greater  part  of  500,000  h.  p. 

The  necessity  of  power  to  the  Swiss  manufacturer  is  im- 
pressed upon  the  traveller  when,  in  climbing  amongst  the 
lower  ranges  of  the  mountains,  he  comes  upon  some  of  the 
miany  still  existing  wire  rope  transmissions  and  finds  that 
their  erection  dates  from  perhaps  20  years  back.  One  of 
the  most  indicative  of  these  is  that  near  Wald,  by  which  some 
60  h.  p.  is  transmitted  over  the  crest  of  the  hill  into  an  ad- 
joining valley,  where  the  industry  is  located.     In  all,  a  dis- 


costs  the  consumer,  when  delivered,  c>n  the  average  26  francs, 
or  $5  per  ton. 

An  interesting  problem  in  this  respect  is  presented  to  the 
sociologist  and  politician.  What  are  the  essential  causes 
that  govern  the  suggestion  and  organization  of  such  huge 
power  transmission  schemes  as  those  now  contemplated  in 
Switzerland?  For  instance,  the  project  which  originates  in 
Zurich  to  utilize  12,000  h.  p.  from  the  Swiss  Niagara,  the 
Falls  of  Schafifhausen,  where  the  River  Rhine  with  a  width 
of  300  feet  takes  a  plunge  of  80  feet,  and  that  originating  in 
Basle  to  develop  16,000  h.  p.  from  its  neighboring  water- 
pcvv'ers.  The  former  is  still  further  enigmatical  when  one 
considers  that  the  town  of  Zurich  does  not  employ  more  than 
6,000  h.  p.  in  its  factories. 

There  must  be  some  impelling  motives  behind  these 
schemes,  but  whether  they  materialize  or  not  it  is  evident  that 
the  Swiss  themselves  fully  recognize  that  it  is  only  by  the  use 
of  electricity  that  these  problems  can  be  solved,  and  the  rest 
of  Europe  looks  to  them  as  a  nation  possessing  the  men  best 
fitted  by  their  dual  experience  in  hydraulics  and  electrics  to 
carry  them  out. 

The  Maschinenfabrik  Oerlikon,  better  known  to  elec- 
tricians as  the  Oerlikon  Electrical  Works,  is  no  exception  to 


BASIN  AT  END  OF  ONE  OF  CANAL  LEVELS  AND  TURBINE  HOUSE. 


tance  of  3,000  metres,  nearly  two  miles,  is  traversed  in  the 
efifort  to  supply  power  from  the  convenient  generating  to  the 
suitable  distributing  point. 

Political  as  well  as  physical  reasons  prevent  any  extension 
in  the  use  of  coal,  which,  when  obtained  under  the  present 
conditign?,  wni^s  either  frgni  Belgium  or  ixQm  England,  an4 


the  conditions  generally  prevailing,  and  obtam  the  power 
they  require  for  manufacturing  from  a  point  situated  among 
the  hills  and  dales,  12  miles  away  from  the  factory.  The 
vistor  or  workman  must  take  train  northward  from  Zurich 
to  Bulach,  and  then  walk  for  three-quarters  of  an  hour 
through  the  wqo4s  or  along  a  canal  to  Hochfelden,  near 
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where  the  generating  station  is  placed.  En  route  one 
notices  the  sight,  familiar  in  Switzerland,  of  a  dry  river;  the 
course  of  the  bed,  where  water  should  be,  is  marked  by  large 
boulders  and  loose  stones,  but  near  it  upon  the  hillside,  tak- 
ing a  parallel  course  down  the  valley,  is  a  canal,  the  product 
of  Swiss  industry,  and  which  by  means  of  a  dam  diverts  and 
conveys  the  river  water  to  a  point  where  it  is  desirable  to 
pass  the  water  back  to  its  proper  course  through  the  tur- 
bines of  a  power  generating  station.  This  River  Glatt  is 
n'jtably  one  that  with  mcjre  reason  could  be  called  a  canal. 
The  dam  and  embankment  work  is  carried  out  by  a  con- 
struction company  as  a  private  enterprise,  for  the  right  and 
jjrivilege  of  making  a  certain  charge  per  horse  power  for 
water  delivered.  The  Glatt  ultimately  flows  into  the  Rhine 
near  .SchafThausen. 

The  cut  shows  the  basin,  at  the  end  of  one  of  the  canal 
levels  (then  empty),  upon  which  the  turbine  house  is  situated. 
This  station  is  a  three-story  brick  structure  built  on  the 
valley  side  of  the  canal  embankment. 

The   turbircs   are   placed    upon   the   fotmdation?   in   the 


revolve  within  the  armature  ring  frame,  which  is  raised  above 
the  floor  level  by  means  of  supporting  collars.  Tlie  ar- 
mature is  very  simple  and  substantial  in  construction,  con- 
sisting of  a  laminated  iron  core  ring  having  96  holes  pierced 
close  to  the  inner  peripher}-  and  through  which  the  copper 
bars  are  passed.  The  bars  are  arranged  in  three  independent 
circuits.  There  are  three  generators  and  three  converters, 
but  only  two  of  each  are  employed  in  the  regular  working, 
the  others  being  held  in  reserve.  The  turbine  shafts  run  at 
180  revolutions  per  minute.  Within  the  armature  bars  a 
low-pressure,  three-phased,  85  volt  current  is  generated 
which  is  passed  into  the  primar}-  coils  of  the  converters,  one 
of  which  will  be  noticed  standing  opposite  each  machine.  A 
frcquencv  of  48  is  employed.  The  secondan,'  windings  of 
the  converters  transform  up  the  voltage  to  13,000  volts. 

The  converters  are  interesting  from  the  fact  of  their  hav- 
ing an  oil  circulation.  Taking  the  average  load  on  each 
transformer  as  170  kw.  and  allowing  a  loss  in  conversion  of 
2  per  cent.,  some  3.4  kw.  of  energy  is  being  lost  continuously, 
which  appear?  &s  heat.     In  ord:r  to  dissipate  this  heat  and 


QENERATOR     KOOH. 


lowest  or  hrst  floor,  having  a  water  entrance  from  the  em- 
bankment side. 

The  entrance  to  the  flumes  is  regulated  by  means  of  the 
usual  form  of  lift-up  gate.  A  l)y-pass  sluice  is  provided  so 
that  c.xccsr  water  can  be  convcnicntlv  handled.  The  tur- 
bine wheels  are  arranged  horizontally  and  the  shafts  pass 
vertically  upward  into  the  second  floor. 

The  Swiss  practice  is  to  arrange  the  wheels  of  turbines 
(usually  slow  speed)  driven  from  low  falls  horizontally.  Tliosc 
running  from  high   falls  are  generally  quick   running  and 
liaxe  their  drivitig  shafts  horizontal. 

Above  is  shown  the  second  floor  of  the  power  house,  which 
forms  the  generator  room.  The  field  magnets.  32  poles,  sep- 
arately excited  from  auxiliarv  continuous  current  machines, 
are  placed  upon  the  ends  of  the  vertical  turbine  shafts  and 


maiiuain  the  c<.nverters  at  a  reasonable  temi)crature,  the  oil 
is  circulated  through  serpentine  tubes  that  are  innnersed  in  a 
tank  through  which  there  is  a  constant  flow  of  cold  water. 
The  circulation  is  effected  by  means  of  a  pump,  but  the  fact 
is  sometimes  apparent  to  the  attendant  that  oil.  although  a 
good  electrical  insulator,  is  also  a  good  Ireat  conserver. 

Bv  the  use  of  low  tension  generators  and  converters,  the 
attendant  can  work  aroinid  the  machiner>-  without  fear  and 
danger,  and  when  entering  this  power  house,  except  for  a 
conspicuous  wire  netting  to  be  seen  on  the  outside  of  the 
building,  no  one  would  suppose  that  it  contained  anything 
more  dangcnms  than  the  ordinar>-  lighting  plant.  The  high 
potential  parts,  all  being  stationary-  and  needing  no  atten- 
tion, can  be  adequately  protected. 

(To  be  continued.  ' 
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The  Kineto=Phonograph, 


Thomas  A.  Edison  conceived  the  idea  of  the  simultaneous 

record  and  reproduction  of  sound 
and  motion  in  1887,  the  idea  natur- 
ally being-  suggested  by  that  famil- 
iar toy,  the  zoetrope.     The  work  of 
the  inventor  and  his  assistants  has 
borne  fruit  in  the  kinetograph  and 
kinetoscope,  which  are  now  mak- 
ing claims  upon  public  attention, 
and  which,  whatever  may  prove  to 
^^^         be  their  practical  value,  will  stand 
/  *'^^^^H|I^       as  striking  illustrations  of  human 
/l":  jM^/^    I      ingenuity  and  patience.     That  Mr. 
jf  y.aP^sSiP-'  I       Edison    himself    believes    in    the 

future  possibilities  of  this  device  is 
evidenced  by  the  following  recently  published  statement: 
"  I  believe  that  in  coming  years,  by  my  own  work  and  that 
of  Dickson,  Muybridge,  Marie  and  others  who  will  doubt- 


erally  understood.  A  series  of  photographs  of  the  object  or 
objects  which  it  is  desired  to  reproduce  are  taken  with  a 
rapidity  of  between  forty  and  fifty  views  per  second.  These 
photographs  are  then  developed  and  by  means  of  the  kineto- 
scope are  either  projected  upon  a  screen  or  exposed  directly 
to  the  eye  at  the  same  rate  of  motion.  As  the  interval  be- 
tween the  exposure  of  the  successive  photographs  is  too 
short  to  be  appreciated  by  the  human  eye,  the  motions  of  the 
subject  appear  continuous  to  the  observer.  It  is  apparent 
that  this  invention  lies  largely  in  the  realm  of  photography 
and,  as  in  the  phonograph,  electricity  plays  a  subsidiary  part. 
The  kinetograph  reaches  its  highest  sphere  of  usefulness 
in  conjunction  with  the  phonograph,  by  which  it  is  intended 
to  reproduce  every  word  and  movement  of  the  subject  in 
their  proper  relation.  For  the  combined  instrument,  the 
name  "  kineto-phonograph "  has  appropriately  been  sug- 
gested. While  the  kineto-phonograph  has  not  been  brought 
to  a  suf^ciently  practical  form  for  public  exhibition,  as  has 
the  kinetoscope,  the  experiments  in  the  inventor's  laboratory 
have  been  so  successful  that  it  is  regarded  only  as  a  question 
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less  enter  the  field,  that  grand  opera  can  be  given  at  the 
Metropolitan  Opera  House  at  New  York  without  any  ma- 
terial change  from  the  original,  and  with  artists  and  musi- 
cians long  since  dead." 

The  principle  of  the  kinetograph — the  recording — and  the 
kinetoscope — the  reproducing — instrument  is  doubtless  gen- 


of  time,  by  those  engaged  in  the  work,  when  the  apparatus 
will  be  perfected. 

The  credit  for  the  development  of  the  kinetograph  and 
kinetoscope  belongs,  after  the  inventor  himself,  to  Mr.  W. 
K.  L.  Dickson,  whose  wide  experience  in  photography  and 
familiarity  with  the  application  of  electricity   have  rendered 
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him  an  invaluable  assistant  to  .Mr.  Edison.  In  the  June 
number  of  the  '"  Century."  Antonia  and  W.  K.  L.  Dickson 
trace  the  history  and  development  of  the  invention  and  point 


THE  KINETOSCOPE   ON   EXHIBITION. 

out  some  of  the  many  difficulties  which  beset  the  path  of  the 
experimenter  along  these  lines. 

The  first  experiments  were  made  with  a  cylindrical  shell, 
the  same  size  as  the  ordinary  phonograph  cylinder,  upon 
which  minute  photographs  were  placed.     The  two  cylinders 


The  Daguerre,  albumen  and  other  similar  known  processes 
failed,  and  an  attempt  was  made  to  use  cylinders  coated  with 
the  Maddox  gelatine  bromide  of  silver  emulsion,  but  the 
difficulty  here  was  that  when  tlie  minute  photographs  were 
enlarged  they  were  unduly  coarse. 

The  next  move  was  to  tn,-  larger  impressions,  which  were 
swiftly  rotated  upon  the  edge  of  a  wheel  .or  disc,  supplied 
with  a  number  of  pins,  which  projected  under  the  centre  of 
each  picture.  These  pins  successively  broke  the  primar) 
circuit  of  an  induction  coil,  to  the  secondar)-  of  which  was 
connected  a  Geissler  tube.  The  tube  was  lighted  at  the  exact 
moment  the  picture  passed  before  it.  The  results  were  ven.- 
encouraging.  E.xperiments  were  then  made  with  celluloid 
films  placed  on  dnmis  something  like  the  old  tinfoil  phono- 
grajjli.  The  pictures  were  taken  spirally,  the  sheet  of  cellu- 
loid removed  and  developed  and  then  placed  t)n  a  hollow 
drum,  inside  of  which  was  a  Geissler  tube  connected  to  an 
induction  coil.  Brass  pins  on  the  exterior  of  the  cylinder 
broke  the  circuit  at  the  proper  moment  and  each  picture 
was  in  turn  illuminated.  .\  highly  sensitized  strip  of  cellu- 
loid half  an  inch  wide  was  thc^i  tried,  but  the  width  was  soon 
increased  to  an  inch  and  a  half.  The  photographs  were  but 
an  inch  in  width,  but  the  extra  width  was  perforated  and  a 
locking  device  employed  to  hold  the  film  steady  during  the 
infinitesimal  time — about  the  one-fiftieth  part  of  a  second — 
during  which  the  shutter  opened  and  a  photograph  was 
taken.  Then  in  about  i -460th  part  of  a  second  the  film  is 
jerked  forward  and  again  held  at  rest  and  another  photo- 
graph taken.  This  system  allows  an  exposure  of  one-hun- 
dredth part  of  a  second  for  each  picture,  which  is  sufficient 
for  excellent  work. 

The  speed  of  this  photographic  work  is  certainly  astonish- 
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were  placed  on  a  shaft  side  by  side,  ar.d  the  photographic  and 
phoiu\graphic  impressions  taken  as  nearly  at  the  same  time 
as  possible.  Photography  at  such  a  high  rate  of  speed  was 
a  new  an  and  the  first  results  were  not  especially  promising. 


ing.  Forty-six  impressions  arc  taken  each  second,  which  is 
2.760  a  minute  and  165.600  an  hour:  or,  as  Mr.  Dickson  has 
graphically  put  it,  "were  the  spasmodic  motions  added  up  by 
themselves,  exclusive  of  arrest,  on  tlie  same  principle  tlwt  a 
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train  record  is  computed  independent  ni  stoppages,  the  in- 
credible speed  of  twenty-six  miles  an  hour  would  be  shown." 
After  securing  the  negative,  the  next  step  is  to  secure  a 
positive  strip  of  film.  When  this  is  prepared  it  is  ready  to  be 
placed  in  the  kinetoscope  or  photo-kinetoscope.  When  a 
phonographic  record   has   been   taken   simultaneously   with 


The  only  form  oi  this  apparatus  yet  placed  on  public  ex- 
hibition is  a  nickel-in-the-sloi  form  of  the  kinetoscope.  Sev- 
eral of  these  machines  may  be  seen  in  one  of  the  accom- 
panying views,  which  shows  the  interior  of  an  exhibition 
rcK)m  on  Broadway,  Xew  York  City.  They  consist  of  a 
cabinet  containing  an  electric  motor  and  accumulator  cells 


if 

If 

1 

i  i 
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such  a  strip,  the  two  are  started  together  by  a  simple  device 
and  kept  together  throughout  the  reproduction,  a  single  elec- 
tric motor  operating  both.  One  of  the  greatest  ditticulties 
met  with  by  the  experimenters  was  the  nicety  of  adjustment 
required  to  simultaneously  record  and  reproduce  the  sound 
and  motion. 

-  In  taking  the  photographs,  either  sunlight  or  artificial  light 
is  employed;  in  the  latter  case  four  parabolic  magnesium 
lamps  or  twenty  arc  lamps,  provided  with  highly  actinic 
carbons,  supplied  with  powerful  reflectors,  are  used.  A 
special  building  has  been  constructed  for  photographic  pur- 
poses, interior  and  exterior  views  of  which  are  herewith 
given.  It  swings  on  a  central  pivot,  so  as  to  obtain  any  de- 
sired light.  A  stage  is  arranged  inside  and  provision  made 
for  very  sharp  contrasts  of  light  and  shade. 


for  operating  the  mechanism  which  moves  the  film.  The 
film  is  in  the  form  of  an  endless  band,  fifty  feet  in  length, 
which  is  passed  through  the  field  of  a  perpendicular  magnify- 
ing glass.  The  impressions  pass  before  the  eye  at  the  rate 
of  forty-six  per  second  by  means  of  a  rotating  slotted  disc, 
the  slot  of  which  exposes  a  picture  at  each  revolution  and 
separates  the  fractional  gradations  of  pose. 

Portions  of  two  different  kinetoscopic  bands  are  here  re- 
produced showing  several  sections  of  the  films.  Close  ex- 
amination will  show  the  almost  imperceptible  change  be- 
tween one  view  and  the  next. 

As  to  the  future  of  this  most  ingenious  and  interesting 
bit  of  mechanism,  time  only  will  demonstrate  whether  it  is 
to  be  a  mere  scientific  toy  or  an  invention  of  real  practical 
value. 
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Budapest  Electric  Conduit   Railway. 


As  this  road,  the  largest,  oldest  and  most  interesting  of 
the  few  successful  conduit  roads,  is  attracting  so  much  at- 
tention, both  liere  and  abroad,  tlie  following  data,  taken  from 
the  ofiticial  report  of  1893,  may  be  of  interest: 

The  capital  stock  was  increased  from  ijJi 446,000  to  $1,- 
928,000  by  the  issue  of  10,000  new  shares  of  a  par  value  of 
^48.20  each. 

Certain  lines  were  lengthened,  and,  furthermore,  the 
"  Central-Friedhof "  section  had  its  motive  power  changed 
from  steam  to  electricity,  with  overhead  conductors. 

The  generating  plant  in  the  central  station  and  the  rolling 
stock  were  increased  to  keep  pace  with  the  above  extensions 
and  the  rapidly  increasing  business. 

Corresponding  figures  for  the  years  1892  and  1893  are 
shown  in  the  following  table: 

1892.  1893. 

Car-miles    1,433,540  1,593,530 

PasseriKers   carried    10,989,172  12,499,274 

Receipts    $369,558  $443,090 

The  c(jmpany  has  a  central  station  building  covering  an 
area  of  852.56  square  metres,  standing  in  grounds  having  an 
area  of  2,230  square  metres,  and  lw(j  car  yards.  The  yard 
"  Arena  ut "  has  an  area  of  9,094  square  metres,  of  which 
3,221.44  square  metres  are  under  cover;  the  area  of  the 
other  yard,  "  Koebanya  ut,"  is  10,660  square  metres,  with 
1,668.17  square  metres  under  cover. 

The  length  of  line  is  as  follows: 

1.  .Surface  road  with  underground  conductors:  Length 
of  street,  12,283.87  metres;  total  length  of  track,  25,459.64 
metres. 

2.  .Surface  road  with  overhead  cc^nductors:  Length  of 
street,  5,240.12  metres;  total  length  of  track,  10,132.49 
metres. 

3.  Road  with  steam  as  nujtive  i)ower  and  \  ignol  rails: 
Length  of  street,  5,549  metres;  total  length  of  track,  6,693.05 
metres. 

4.  The  Koebanya  car  yard,  with  llaarniann  track  and  \  ig- 
nol rails:     Total  length  of  track,  1,229.09  metres. 

Altogether,  the  length  of  street  is  23,072.99  metres  (14.31 
miles);  length  of  track,  43,514.87  metres  (26.(^8  miles). 

The  e(|uipinent  of  the  central  station  consists  of  three 
comi)oun<l  condensing  steam  engines  of  icx)  h.  p.  each; 
three  dynamos  (type  L.);  three  reserve  armatures:  four 
compound  condensing  engines  of  2(X)  h.  p.  each,  directly 
connected  with  fom-  dynamos  (type  Joa);  two  reserve  arma- 
tures for  the  above;  one  motor  for  driving  the  ventilating 
fan  of  the  cooling  tower  and  tiie  centrifugal  pumi)s;  one 
contimtous  current  transformer,  consisting  of  two  dvnamos 
{¥.'•>).  for  lighting  pnqx.ses;  five  Steinmueller  water  tube 
boilers  of  (;8  s(|uare  metres  heating  surface  each;  one  .Stein- 
mueller water  tube  l)oiler  of  212  s(|uare  metres  heating  sur- 
face; four  W'orthington  steam  ])unips.  used  as  cold  water  and 
feed  water  pumps;  two  centrifugal  pumps;  two  injectors:  one 
cooling  tower  for  thoroughly  cooling  the  water  from  the 
condenser;  one  water  filtering  apparatus;  one  washing  ma- 
chine, (Iriveti  by  electricity;  one  accmnulator  batterv.  for 
lighting  the  central  station  and  the  car  yards  after  the  ma- 
chines have  shut  down;  two  traveling  cranes  in  the  power 
Ikmisc;  <tnc  bndge  scale. 

The  two  car  yards,  where  there  are  also  repair  shops,  ate 
]>ri>vi(le<l  with  electric  mot»irs  and  the  necessary  tools,  ma- 
cbines,  accunuilalor  liatteries.  etc. 

In  order  to  keep  the  track  clean  and  in  repair,  there  are 
sweepinii  machines,  snow  j^lows,  etc.,  which  can  be  driven 
by  horses  or  electric  power. 

The  rolling  sttn-k  consists  of  qj  cars,  of  which  Hj  are 
motor  cars.  10  being  sununer  cars  witliout  motors. 

For  the  steam  i-ailway  thrre  arc  five  locomotives,  nine  pas- 
senger cars,  ar.d  three  open  freight  cars. 

The  working  pressure  on  the  Hue  is  7,iX)  volts.  The  cars 
are  lighted  by  three  incandescent  lamps  in  series. 


The  operating  receipts  and  expenditures  were  as  follows: 

OPERATING  RECEIPTS. 

Passenger    traffic    $443,090 

Various    receipts    27,323 


Total     $470,413 

OPERATING  EXPENSES. 

General    management    $29,280 

Inspection  and  repair  of  track   27,330 

Managing  and  commercial  service   41,024 

Operating  and  shop  service    111,911 

Sundry    expenses    3,374 


Total    212,919 

EXTRA   EXPENSES. 

Taxes,    stamps,    etc $47,350 

Charged  off  to  depreciation   28,920 

Stocks    redeemed    : 8,098 

Total    expenditure    297,287 


Balance    $173,126 

For  the  benefit  of  those  who  are  interested  in  commercial 
figures,  we  give  herewith  the  balance  sheet  for  tlie  year 

1893: 

BALANCE  SHEET. 
Assets. 

Track  system,  central  station  and  rolling  stock r $1  ' 

New   buildings  and   improvements    i 

Bonds  deposited  at  the  capital  (city) 24.456 

Extraordinary  reserve: 

Real   estate    96,992 

Stocks     186,187 

Bills    receivable    207,905 

Cash    on    hand    7.860 

Material    in    stock    24,115 


Total    $2,649,946 

Liabilities. 

Capital  stock   $1,92S,000 

Extraordinary    reserve    354.033 

Traffic  reserve  fund   3,352 

Tax    reserve    1.338 

Renewal   reserve    53,447 

Stock  sinking  fund    8.09S 

Bonds     7,690 

Blll.s  payable   .^ 105,842 

Coupons  not   redeemed    442 

Balance    of    1892    14,578 

Surplus    for    1893    173,126 

Total $2,649,946 

.\fter  making  deductions  frt)m  the  sur])lus  in  .iccordance 
with  the  statutes,  it  was  i)roposed  to  declare  a  dividaid  of 
8  per  cent,  and  to  carr\  $12,315  forward  t«>  the  new  account. 

.\  very  brief  description  of  the  system  may  prove  of  in- 
terest in  this  comiection.  The  conduit  is  plactxi  under  one 
I  ail  and  consists  of  castings  having  flanges  of  18  centimetres 
(7  inches).  ])laced  1.2  metres  (about  four  feet),  the  space  be- 
tween being  a  conduit  of  concrete.  The  oval-shaped  c«in- 
duit  has  a  width  of  28  centimetres  ( 1 1  inches),  and  a  height 
of  33  centimetres  (13  inches).  The  slot  consists  of  two  beam 
rails  having  no  inside  lower  Hange  and  fastened  to  the  iron 
frames  by  wrought  iron  angle  pieces.  The  width  of  the 
slot  is  33  millimetres  (one  and  five-sixteenths  inches).  The 
total  depth  of  the  foundation  below  the  rail  top  is  70  centi- 
metres (27  I -i  inches).  The  conductors.  l)oth  positive  an«l 
negative,  are  made  of  angle  irons,  secured  by  means  of  in- 
sulators fastene(l  to  the  castings.  They  arc  sufficiently  high 
above  the  floor  of  the  conduit  to  be  protected  from  the  water 
which  may  collect.  They  arc.  furthermore,  under  the  top  of 
the  oval,  so  that  they  cainnot  be  touched  from  the  outside. 
\o  earth  return  is  used  as  both  leads  are  insulated.  The 
water  which  runs  into  the  conduits  is  collected  at  the  lowest 
p<iints  and  passes  through  settling  boxes  to  the  sewers. 

The  system  is  nm  with  300  volts,  and  all  the  dynamos  lead 
to  conunon  bus  wires.  The  leads  are  made  of  lead-cov- 
ered cables  armored  with  iron  bands,  and  laid  directly  in  the 
earth:  these  lead  to  junction  boxes  from  which  others  nm 
along  the  road  and  are  connected  at  intervals  by  means 
of  short  branch  conduits  to  iron  leads  in  the  conduits. 

The  first  portion  of  the  road — about  one  and  a  half 
miles— was  opened  July  30.  1889,  ^n<\  has  therefore  b?cn  in 
operation  nearly  five  years. 
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Practical   Notes  on    Dynamo    Calculation.— V. 


BY  ALFRED  E.  WIENER. 

13. — Tolal  Length  0/  Anmature  Conductor. 

The  amount  of  inactive,  or  "  dead,"  wire  required  to  join 
the  active  portions  of  the  armature  conductors  into  continu- 
ous turns  depends  upon  the  shape  of  the  armature,  the 
height  oi  the  winding  space,  and  the  manner  of  winding.  In 
an  armature,  for  instance,  having  a  core  section  of  great 
length  parallel  to  the  pole  faces,  and  but  a  small  thickness 
perpendicular  to  the  same,  this  useless  addition  to  the  gen- 
erating wire  will  be  comparatively  small,  while  in  short  arma- 
tures with  great  core  depth  the  proportion  of  the  dead  to 
the  active  length  will  be  considerably  greater.  Furthermore, 
if  two  armatures  of  same  length,  same  core  diameter,  and 
same  radial  depth  have  equal  lengths  of  active  conductor,  but 
are  wound  with  different  heights  of  the  winding  space — as 
will  be  the  case  if  the  one  has  a  smooth  core  with  winding 
covering  the  entire  circumference  and  the  other  a  toothed 
body — then  the  external  diameters,  and  consequently  the 
lengths  necessary  to  join  the  active  conductors,  are  greater 
in  the  latter  case,  and  therefore  it  is  evident  that  the  armature- 
with  the  higher  winding  space  requires  a  greater  total  length 
of  armature  conductor.  If,  finally,  two  otherwise  entirely 
equivalent  armatures  arc  wound  by  different  systems,  a  con- 
siderable difference  may  be  found  in  the  total  lengths  of  wire 
required  to  produce  equal  lengths  of  active  conductor. 

a. — Drum  Armatures. 

The  ac/tV'g  length  of  the  armature  conductor  being  known, 
the  simplest  method  of  expressing  its  total  length,  for  a 
drum  armature,  is 

Lt  =  k,  X  Z,,,  (19) 

where  Z^  -—  total    length    of   armature    conductor,   in    feet 
(parallel  wires  considered  as  one  conductor)  ; 
Z„— active  length  of  armature  conductor,  in  feet, 

from  formula  (3)  ; 
^3  =  constant,  depending   upon  shape   of  armature 
and  system  of  winding.    See  Table  XIX. 

The  ratio,  k^,  of  the  total  to  the  active  length  of  the 
armature  conductor,  in  a  drum  armature,  depends  chiefly 
upon  the  ratio  of  length  to  diameter  of  the  armature  core. 
In  modem  machines  the  lengths  of  drum  armatures  usually 
vary  between  one  and  two  diameters ;  in  special  designs,  how- 
ever, a  value  as  low  as  0.75  or  as  high  as  2.5  may  be  taken  for 
this  ratio.  The  following  table  gives  average  values  of  the 
constant  k^  for  various  shape-ratios,  for  smooth  as  well  as 
for  toothed  drum  armatures: 

TABLE  XIX.— RATIO  BETWEEN  TOTAL  AND  ACTIVE  LENGTH 
OF  WIRE  ON  DRUM  ARMATURES. 


Ratio  of 
Length  to  Diameter  of 

1 

\'alut; 

jfx-3. 

Armature  core. 

Smooth 
\rmature. 



Toothed 
-Armature. 

075 
08 

2   50 
2  45 

3    10 
3  05 

09 

'                          "2    40 

300 

I 

235 

2-95 

11 
1-2 

1-3 

2    30 
2.25 
2    20 

2  90 
285 
2  •  80 

14 

215 

•  2-75 

15 

1-6 

I-7 

2.10 
2    05 

•2 

270 
265 
2  60 

1-8 

I  95 

255 

1-9 
2 

I  90 

1-85 

2.50 
245 

2-25 

1-75 

235 

.2-5 

I  70 

2  25 

Z,  ^  A-  X  (4  -J-  /^,  X  (/«)    -    Z,  /  (I  +  k,  X  /-);    (20) 

A!":-    total  number  of  conductors  all   around   armature  cir- 
cumference; 
k^  --^  constant,  depending  upon  system  of  winding. 

This  formula  (20)  has  the  advantage  over  (19)  that  no 
special  table  is  required  for  its  constant,  since  for  a  certain 
type  of  armature,  and  a  certain  system  of  winding,  k^  is 
very  nearly  constant  for  all  sizes  and  shapes.  The  value  of 
k^  for  the  smooth  drum  armatures  considered  in  Table 
XIX.  lies  between  1.3  and  1.7,  and  as  an  average  1.5  ma) 
be  taken,  thus  making  the  formula  for  the  total  length  of 
conductor  for  smooth  drum  armatures: 


L,  =  L^x  (I  -f  1. 


-)■ 


(21) 


Formula  (21),  then,  means  that  the  additional  length  of 
dead  wire  to  every  conductor  of  a  smooth  drum 
armature  is  one  and  one  half  times  its  core  diameter, 
or  that  the  total  length  of  one  conductor  in  a  smooth 
drum  is  equal  to  the  length  of  the  body  plus  one 
and  a  half  times  the  core  diameter.  The  reason  v  hy 
k^,  even  for  the  same  type  and  same  winding  method,  has 
not  the  same  value  for  all  sizes,  is  that  the  proportion  of  the 
core  diameter  to  the  thickness  of  the  armature  shaft  is  very 
much  different  for  different  sizes.  In  a  small  drum,  for  in- 
stance, the  shaft  takes  up  considerably  much  more  room 
than  in  a  large  one,  and  therefore  the  dead  lengths  are  com- 
paratively larger  in  a  small  machine.  In  fact,  ^^=1.5  gives 
too  high  values  for  small  ratios  of  length  to  diameter,  which 
occur  in  large  drums,  while  the  values  found  by  (21)  for  large 
ratios  of  length  to  diameter,  which  are  met  in  small  anna- 
tures,  are  below  those  given  in  Table  XIX. 

For  4  :  <^rt=  L  or  ^«  :  4^^  I,  for  instance,  we  obtain,  by 
comparison  of  (19)  wnth  (20)  and  (21): 


k   -^ 
'  -  Z. 


I  +  ^.  X 


I  -1-  1.5  X  I 


wdiile  Table  XIX.,  which  is  averaged  from  actual  practice, 
gives  k^ '-=:  1,35  for  this  ratio,  to  which  number  would  cor- 
respond the  small  value  of  k^  =^  i-35- 

On  the  other  hand,  if  4  '•  da=^  '^>  or  da  '.  4-^0.5,  we  get: 
^,^  I  +  1.5   X  0.5  ^-  1.75  ; 
the  table-value  for  k^  is  1.85  for  this  shape-ratio,  .nnd  there- 
fore the  high  value  of  k^  =  1.70  would  answer  in  this  case. 

For  toothed  drum  armatures  the  numerical  \  alue  of  k^. 
in  the  practical  limits  of  the  ratio  of  shape,  lies  between 
1.9  and  3,  the  average  being  about  2.5;  hence  formula  (20) 
for  toothed  drum  armatures  becomes  : 


Li  —.  L„  X  (i   +  2.5  X 


'la. 
I       '' 


(22) 


Another  form  often  used  for  expressing  the  total  length  of 
wire  on  a  drum  armature  is  indicated  by.  the  formula: 


that  is  to  say,  the  average  length  to  be  added  to  each  active 
conductor  in  a  toothed  drum  i^rmature  is  two  and  one-half 
times  the  core  diameter  of  the  drum,  or  the  average  dead 
length  in  each  turn  (consisting  of  two  active  conductors)  is 
five  times  the  diameter  at  the  bottom  of  the  slots. 

b. — Ring  Armatures. 

In  a  Gramme  wound  ring  armature  of  a  core  section  of 
given  dimensions,  the  ratio  of  the  total  to  the  active  length 
jf  the  conductor  depends  upon  the  arrangement  of  the  field 
magnet  frame.  There  are,  altogether,  eight  different  possi- 
bilities of  arranging  the  poles  around  a  ring  armature;  these 
eight  methods,  however,  can  be  classified  into  but  five  priur 
cipally  different  cases,  viz.: 

Case    I.   Polepieces  facing  one  long   armature  surface,  see 

Figs.  4  and  5  ; 
"II.  "  "      two  long  armature  surfaces,  see 

Figs.  6  and  7  ; 
"  III.  "  "      o«e  long  and /zf'o  short  armature 

surfaces,  see  Fig.  8  ; 
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Case  IV.  Polepieces    facing  two  long  and  one  short  armature 

surface,  see  Figs. 9  and  lo: 
'<     V.  "  "      07ie  long,  two  short,  and  part  of 

second   long  surface,  see 
Fig.  II. 
Denoting  with  4  the  length,  and  with  b^  the  breadth  of 
the  cross-section,  and  assuming  the  winding-height,  h^,  to 


\'////////////A 


J" 


•«•.-"-- 


./u 


■9. 


h. 


r. 

.a 


^P/.^J 


FIGS.  4,  5,  6  AND  7. 


be  the  same  all  around  the  section,  we  obtain  the  follow- 
ing formula  for  calculating  the  total  length  of  conductor  on 
;i  ring  armature: 


Case  1.: 
"  II.: 
"  111.: 
"     IV.: 


fa   +   K+    f^c 


x^. 


/         2X(A._tA_±i±]v  L 


(23) 
(24) 

(25) 
(26) 


T         2   ^  {/^  +   h^   +  h    )^  ^ 

^"  -       2  4  +  6„  +  K    ^    " 

In  these  formula,-  /  ,  b^  and  L^  are  known   by    virtue  of 
equations  (12),    (18)   and   (3),  respectively,  and  A«  can  be 


<^ 


'  .''. 


h. 


J^^  «  ft. 


fr 


f--/.—- IT 


ii?*    J 


HJ,i- 


iu 


A. 


FIQS.   8,   9,    10  AND   11. 


taken  from  Table  XV.,  if  the  actual  winding  depth  is  not 
already  known  by  having  previously  determined  the  wind- 
ing and  its  arrangement. 

A  formula  for  Case  \^  is  not  given,  because,  in  the  first 
place,  the  arrangement  showni  in  I'ig.  11  is  not  at  all  practical, 
and  the  makers  who  first  introduced  the  same  have  lt)ng 
.since  discarded  it,  and,  .second,  because  the  distance  of  the 
inlemal  pole  projecting  depends  upon  the  constniction  nd 
manner  of  sujjporting  of  the  armature  core,  and,  cor.-^e- 
(piently,  cannot  be  definiteh   expressed. 

c. — Drum   Wouml  Ring  Armalures. 

In  modern  ring  armatures  of  the  types  indicated  by  I'igs. 
4  and  5,  the  conductors  facing  two  adjacent  poles  of  opposite 


FIO.  12. 

polarity  arc  often  connected  in  the  fashion  o\  a  bipolar  dnnn, 
by  completing  their  turns  across  the  end  surfaces  of  the  arma- 
ture body,  thus  convertmg  tlie  multipolar  ritig  armature  into 
the  combination  of  as  many  bipolar  drum  armatures  as  there 
M-c  pairs  of  poles  in  the  field  frame;  see  Chapter  25.  By 
|nis  arratigemrnt.  which  is  illustrate<l  in  Fig.  12.  not  only  a 
considerable  saving  of  dead  wire  is  experienced,  but  also  the 
cxcUajiging  of  conductors  in  case  of  repair  is  rendered  much 


more  convenient,  especially  when  in  bending  of  the  connec- 
tion strips  the  Eickemeyer  method  is  applied. 

The  total  length  of  the  armature  conductor  can,  in  this  case, 
be  calculated  by  applying,  for  both  smooth  and  toothed  bodies, 
the  above  formula  (21  j,  replacing  in  the  same  the  core  diam- 
eter, d„,  by  the  chordal  distance  of  two  neighboring  poles, 
measured  from  centre  to  centre  along  the  circilmference  of  the 
armature  over  the  winding.  The  formula  for  the  total 
length  of  conductor  on  a  drum  wound  ring  armature,  there- 
fcre,  is  (see  Fig.  12): 

.      180° 


X  sin 


Z,  =  /i 


1.5    X 


2  P 


)■ 


Z. 


(27) 


Inserting  in  this  fonnula  the  numerical  value  for  the  size 
of  half  the  pole  angle,  we  obtain  the  following  set  of  formulae 
for  the  various  pole  numbers  that  may  be  used  in  practice. 

TABLE  XX  —TOTAL  LENGTH  OF  CONDUCTOR  OS  DRUM 
WOUND  RING  ARMATURES 


Number 

of 

Poles. 

2  P. 


4 

6 

8 

10 

12 

»4 
16 
18 
20 
24 


Half 
I'olc-anglc. 

180° 

2  P. 


45° 
30 

22>^ 
Ig 

15 
I2S 

"V 

10 

9 

IH 

6 


Length  of 

Pole-chord 

(Diameler=i 

.      180° 

sin    —zr- 

2  p. 


Total   Length  of  Annature  Conductor 
(Fonnula  27) 

d"' 


/.J 


-( 


(«-rV«  SXsin  — 


la 


\ 


•X     /., 


•500 

•309 
■259 

222 
195 

»74 
156 

«3' 
105 


Lt  = 


.0-50 

574 
464 

388 

293 
261 

235 
196 

■»57 


d. 


I)  -  '■' 


(T«)   be   continued.) 
On  tiie  Measurement  of  the  Power  of  Polyphased  Current»^lL* 


BY  .XLEXANHEK  D.  LINT. 

Whatever  be  the  number  of  conducting  wires  feeding  cur- 
rent to  the  "  mesh,"  whatever  the  cross  connections  between 
the  terminals  of  those  conducting  wires,  and  whatever  be 
the  directions  of  the  currents  therein,  it  may  likewise  be 
shown  that  for  any  given  distribution  the  algebraic  sum  of 
the  line  wire  currents  is  always  zero,  supposing,  of  course, 
that  the  system  is  insulated.  Each  separate  current  in  the 
"  mesh  "  enters  into  the  equations  twice  and  then  with  op- 
posite signs.  The  currents  in  the  line  wires,  however,  appear 
only  once,  and  hence  their  algebraic  sum  is  at  once  shown 
to  be  zero  by  the  simple  addition  of  the  several  etjuations. 

.As  a  matter  of  fact,  the  .same  law  of  continuity,  followed 
by  an  incompressible  lluid  in  a  system  of  pipes,  is  followed  by 
electricity  in  a  sy.stem  of  conductors.  Thus,  an  electric  cur- 
rent cannot  enter  a  given  space  without  an  e<|ual  amount 
flowing  «nit.  \n<l  the  slightest  consideration  will  show  that 
the  same  is  triie  uluth.  r  there  be  capacity  or  self-in<luctioa  in 
the  system. 

That  the  impressed  E.  M.  Fs.  may  not  be  zero  at  any  in- 
stant is  not  at  all  inconsistent  with  the  fact  that  the  line  wire 
currents  are  algebraically  zem  at  any  instant.  It  is  scarcely 
necessary  to  add  that  inecpiality  of  the  phase  angles  betA\Ten 
and  the  presence  of  higher  hamionics  in  the  E.  M.  F.  curves 
only  tend  toward  a  reduction  of  efficiency,  and  in  no  way 
affect  the  validity  of  the  principle  of  continuity. 

CoP'^iilcr  tor  the  ni<nient  thr  meaning;  of  the  term  poten- 
tial. Broadly  speaking,  potential  is  the  capacity  of  a  bcxiy 
for  doing  work,  and  is  in  general  a  function  of  the  position 
of  the  body.     If  the  so-called  body  be  a  charge  of  electricit>\ 

•  In  Fig.  2  In  the  section  of  this  article  published  la«»  w»M»k  the 

letters   a  and    h  were  inadvertently  trat  -      ~    ^    thus  rendering  the 
♦  r|u.Ttlon    Imniodlately     followln»r     mea  -       .■Mso     the     word 

"not"  was  nmltted  after  "hfts"  In  the  first  line  ;>f  the  third  parar 
fraph  of  the  ar:lo1«. 
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then  its  potential  is  measured  by  the  work  required  to  be' 
done  in  moving  it  from  a  point  where  its  stored-up  energy 
is  zero  to  any  given  point  where  the  body  may  be  placed. 
We  might  consider  this  transfer  of  the  charge  to  take  place 
along  a  conductor.  If  we  imagine  a  continual  succession 
of  such  charges  being  transferred  in  this  manner,  we  then 
have  an  electric  current,  and  the  total  work  done  in  one  sec- 
ond in  supplying  current  at  the  given  potential  is  represented 
by  the  product  of  the  number  of  unit  charges  supplied  in  one 
second  by  the  given  potential. 

Thus  if  q  be  the  quantity  of  electricity  supplied  in  the 
time  dt  and  at  a  potential  v,  then  the  product  of  these  two 
quantities  represents  the  work  done  or  the  energy  stored 
up  in  the  time  dt,  or  in  other  words,  ^  =:  ^  z;  =  the  poten- 
tial energy  developed  in  the  time  dt. 

Since  a  given  quantity  of  electricity  conveyed  in  one  sec- 
ond represents  a  certain  current,  then  the  rate  of  doing  work, 
or,  in  other  words,  the  power  of  a  current  at  a  potential 
V  '\s  p  =^  i  V. 

Consider  any  system  or  network  of  conductors  to  which 
current  is  supplied  from  any  number  of  terminals  whose 
potentials  are />!, />2,  ^3,  etc.  Owing  to  the  differences  of 
potential  between  the  terminals  current  enters  at  some  and 
leaves  at  others.  Thus  suppose  a  current  i^  is  supplied 
at  one  terminal,  ^  at  another,  etc.,  then  at  any  instant 
2j=  o  from  the  principle  of  continuity.  If  the  current  i^ 
be  supplied  at  a  potential  p^,  the  current  i^  at  a  potential 
/»j.  etc.,  then  the  total  rate  of  supply  of  energy  to  the  net- 
work is  '2  I  p.  Since  currents  enter  at  some  terminals  and 
}eave  at  others,  all  in  general  being  at  different  potentials, 
it  would  not  be  accurate  to  say  that  of  the  total  expendi- 
ture of  energy  in  the  network  the  current  i^  contributes  at 
the  rate  t^  p^,  the  current  i\  at  the  rate  i^  p^,  etc.  This  would 
be  true  only  if  ?!,  z'^.  etc.,  left  the  network  at  zero  poten- 
tials. 

For  illustration,  take  a  simple  case  where  the  network  is 
supplied  with  current  from  two  terminals.  The  network 
may  have  any  form  whatever.  The  current  /i  is  supplied 
at  one  of  the  terminals  at  a  potential  p^,  the  current  Z,  is 
supplied  at  the  other  terminal  at  a  potential  p.^.     The   rate 

of  supply  of  energy  to  the  system  is    then    ^^i  p,  or, 

h  Px  +  h  Pi  =  h  {Pi  —  Pi)  [since  i\  +  /,  =  o]  =  i\  E, 
which  is  the  familiar  expression  for  the  energy  of  a  linear 
current.  It  is  evident  that  the  energy  supplied  at  either 
terminal  is  not  the  product  of  the  potential  of  the  terminal 
by  the  current  supplied  at  that  terminal.  The  several  prod- 
ucts represent  the  potential  energies  of  the  several  currents, 
and  it  is  the  algebraic  sum  of  these  products  which  gives 
the  energy  expended  in  the  network.  The  separate  prod- 
ucts, taken  by  themselves,  are  indeterminate.  In  fact,  the 
expression  for  the  energy  expended  in  the  network  is  in 
some  respects  analogous  to  the  definite  integral  of  the  cal- 
culus. 

The  same  reasoning  applies  whatever  be  the  number  of 
terminals.     If  the  E.  M.  F.  applied  at  the  terminals  be  al 
ternating  or   variable,  then  at  any  instant  the   power  ex- 
pended in  the  network  is 

p  =^  2  i  V, 
where   i  and    v   are   the    instantaneous  values    of   current 
and  potential. 

If  the  network  or  system  of  conductors  be  supplied  with 
current  by  means  of,  say,  three  terminals,  then  the  conditi'ons 
of  either  a  two  or  a  three  phase  alternating  system  are  satis- 
fied. The  power  being  expended  at  any  instant  in  such  a 
system*  will  then  be 

p^Aa^Bft^Cy,  (i) 

where  ^,  ^  and  C  are  the  currents  supplied  at  terminals 
whose  respective  potentials  are  a,  ft  and  ^  as  repres,ented 
in  figures  (i)  and  (2). 


As  previously  shown, 

A-^B-[-C  =  o,  (2) 

whence  from  (i)  and  (2), 

p-_^Aa-\-B/3—{A-f-B)r, 
rearranging, 

p,=  A  (a-y)  +  ^{f^—  Yh  ^3) 

And  in  the  same  manner, 

p  =  B{ft-  a)-{-C{y  —  a),  (4) 

p=.C{y-fi)-\-Ai^a-fi).  (5) 

These  three  alternative  expressions  may  be  collectively 
represented  by 

p=  2  i{v  —  v,); 
and  hence  the  mean  power  of  a  polyphased  system  may  be 
represented  by 

2^J'^i{v  —  v,)dt, 

where  v^  is  the  potential  of  some  one  selected  terminal  with 
which  the  potentials  of  the  other  terminals  are  compared, 
and  ?"  and  z^  the  respective  currents  and  potentials  at  each 
of  these  other  terminals. 

(To  be   continued.) 


An  Optical    Phase    Indicator    and   Synchronizer.* 


KV  GEORGE  S.  MOLER  AND  FREDERICK  BEDELL. 

In  starting  a  synchronous  alternating  current  motor  it  is 
usual  to  bring  the  motor  up  to  speed  by  some  external 
means  and  to  switch  it  into  connection  with  the  generator 
when  the  motor  and  generator  are  running  synchronously, 
but  are  in  opposite  phase.  Various  devices  have  been  em- 
ployed to  indicate  synchronism  and  to  show  when  the  motor 
is  in  opposite  phase  to  the  generator,  one  of  the  simplest 
of  these  devices  consisting  of  an  incandescent  lamp  used  as 
a  pilot  lamp.  The  lamp  is  connected  directly  in  the  circuit 
supplying  the  motor,  so  that  all  the  current  through  the 
motor  armature  passes  through  it.  Before  the  motor  is 
started  the  lamp  glows  steadily.  As  the  motor  attains  con- 
siderable speed,  the  lamp  suddenly  flashes  up  and  dies  out 
alternately,  according  to  whether  the  electromotive  force 
generated  by  the  siotor  and  the  electromotive  force  from 
the  alternator  are  in  the  same  or  in  opposite  phases.  Beats 
are  thus  produc«.d  which  occur  at  longer  inter\-als  as  the 
motor  approaches  synchronism  with  the  alternator.  When 
the  intervals  are  long  enough  to  be  quite  marked,  the  motor 
is  connected  directly  to  the  generator  circuit  by  cutting  the 
lamp  out  at  a  moment  when  it  is  dark,  indicating  that  the 
machines  are  in  opposite  phase.  At  the  same  time  the  ex- 
ternal power,  which  has  driven  the  motor  to  synchronism,  is 
removed.  Instead  of  one  lamp,  several  lamps  or  a  lamp 
together  with  dead  resistance  may  be  used  where  required. 

This  device  is  simple  and  efficient.  It  does  not,  how- 
ever, indicate  the  moment  when  exact  synchronism  is 
reached,  nor  does  it  show  whether  the  motor  is  running  at  a 
greater  or  less  speed  than  that  corresponding  to  the  gen- 
erator. It  does  not  show  the  exact  phase  difference  be- 
tween the  motor  and  generator,  and  does  not  indicate  the 
phase  relations  after  the  motor  has  been  connected  to  the 
alternator  and  is  being  driven  by  it. 

The  following  instrument  has  been  devised  by  the  writers 
to  give  definite  information  in  regard  to  the  relative  speeds 
and  phase  positions  of  the  motor  and  generator  in  laboratory 
investigation.     It  shows 

(i")  When  the  machines  are  synchronous; 

(2)  Which  machine  is  runnirig  the  faker  when  they  are 
not  synchronous; 


'^^-■'*  Presented  at  Ae  Phflaiielpi/ia  meeting  of  the^  Americar-Insti- 
■  tute  o^'Electrical  EQtfneefs,  ..Mar  17,  IZ^^t   .y^  ro  "^f;,-     i^:;C.^=. 
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(3;  The  angle  by  which  the  motor  lags  behind  the  gen- 
erator. 

We  will  first  describe  the  simplest  form  of  the  phase  in- 
dicator. The  motor  and  generator  are  placed  together  with 
shafts  in  line  and  abutting,  but  not  quite  touching.  The  two 
machines  must  have  the  same  number  of  poles,  so  that  a 
revolution  of  the  armature  of  each  represents  the  same  num- 
ber of  alternations.  The  abutting  ends  of  the  shafts  carry 
two  discs,  one  connected  rigidly  with  the  motor  armature,  the 
other  similarly  connected  with  the  armature  of  the  genera- 
tor, as  shown  in  Tig.  i.  In  these  discs  are  curved  slits,  one 
slit  for  each  pair  of  poles  of  the  machines.  These  slits  are 
shown  in  Tig.  2  for  an  eight-pole  machine.  The  two  discs 
are  in  every  way  similar,  the  one  being  the  reverse  of  the 
r>ther.  The  two  discs  are  practically  superimposed  and  to- 
gether form  one  disc  with  four  holes,  where  the  slits  of  one 
disc  cross  over  the  slits  of  the  other.  Evidently  the  dis- 
tances of  these  four  holes  from  the  centre  depend  upon  the 
relative  positions  of  the  two  armatures;  they  move  in  and  out 
as  the  armatures  shift  their  relative  positions.  From  the 
symmetrical  arrangement  of  the  slits,  if  one  armature  is  sta- 
tionary and  the  other  is  moved  past  two  pole  pieces  or 
tlir<nigh  90  degrees  of  arc  (corresponding  to  a  complete 
period  of  alternati(jn,  or  360  degrees  of  phase),  the  intersec- 
ti<jn  of  the  slits  will  be  the  same  distance  from  the  centre  as 
\K-U)r'^.  The  curvature  (jf  the  slits  is  such  that  the  distance 
to  or  from  the  centre  that  the  intersections  of  the  two  sets  of 
slits  move  is  proportional  to  the  change  in  relative  position 
(jf  the  two  armatures. 

When  the  two  armatures  are  running  at  the  same  speed  in 
the  same  direction  and  there  is  a  source  of  light  on  one  side 
of  the  discs,  the  intersection  of  the  slits,  as  seen  from  the 
other  side,  appears  as  a  continuous  ring  of  light.  A  slight 
difference  of  speed  causes  this  ring  of  light  to  move  out- 
ward or  inward,  according  to  which  disc  is  revolving  the 
faster.  The  more  rapidly  the  ring  moves  in  or  out,  the 
greater  the  difference  in  speed  of  the  two  discs.  If  the  ring 
is  moving  out,  a  new  ring  starts  at  the  centre  when  one 
ring  reaches  the  edges,  and  these  rings  keep  following  one 


FK'.S.   1   AND  3. 

another  outward.  If  the  dilTcrence  in  speed  is  the  other 
way,  the  successive  rings  move  inward. 

In  I'ig.  3  the  heavy  dotted  line  represents  the  ring  of  light 
for  a  particular  position  of  the  two  discs. 

The  position  of  the  ring  of  light  indicates  the  relative  posi- 
tion of  the  two  armatures.  The  discs  may  be  secured  to  the 
shafts,  so  that  when  the  armatures  are  in  the  same  positions 
with  reference  to  the  pole  pieces  (i.  e..  the  machines  arc  in 
th(>  same  phase),  the  ring  of  light  will  be  at  the  inner  or  outer 
ends  of  the  slits.  The  concentric  rings  in  Fig.  3  represent 
the  phase  ditTcrences  correspc^ndiug  to  positions  of  the  ring 
of  light  in  this  case. 

I'or  convenience  in  operation,  the  arrangement  of  the 
apparatus,  which  has  thus  far  proved  satisfactory,  has  been 
as  follows:  On  one  side  of  the  pair  of  discs  is  placed  an 
incandescent  lamp  cnclosc<l  in  a  box.     One  side  of  the  box 


'is  close  to  the  discs  and  has  a  slit  in  it  about  half  an  inch 
wide,  extending  from  the  shaft  to  the  circumference  of  the 
disc.  This  slit  is  covered  with  a  piece  of  oiled  paper,  so  as 
to  give  a  diffused  light  upon  the  discs.  A  complete  ring 
of  light  is  no  longer  seen  from  the  other  side,  but  only  a 
small  portion,  corresponding  to  the  %vidth  of  the  half  inch 
slit.  A  stationary'  scale  is  fi.xed  so  as  to  extend  from  the 
shaft  to  the  edge  of  the  discs  on  the  opposite  side  from  the 
lamps,  so  that  the  distance  of  the  changing  line  of  light  from 
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FIG.  2. 

the  centre  may  be  read  so  as  to  give  the  phase  difference  of 
the  two  machines  by  direct  reading.  To  enable  one  to  see 
the  scale  and  line  of  light  most  conveniently,  a  mirror  is  ar- 
ranged at  45  degrees  with  the  discs,  so  that  the  line  of  sight 
is  at  right  angles  to  the  shaft. 

The  discs  may  be  arranged  in  the  manner  just  described 
upon  the  abutting  ends  of  the  motor  and  generator  shafts 
only  in  case  the  two  machines  have  tlie  same  number  of 
poles.  Where  such  is  not  the  case,  one  or  both  of  the  discs 
can  be  driven  by  gears,  which  will  give  the  proper  relative 
speeds  of  the  two  discr. 

In  operation,  the  instrument  has  proved  quite  satisfactor}', 
giving  exact  and  definite  infonnation  concerning  the  changes 
in  the  armature  lag  of  the  motor.  The  fluctuations  in  this 
lag  are  usually  quite  marked,  and  the  conditions  which  cause 
them  can  be  readily  investigated  by  this  apparatus.  For  in- 
stance, this  fluctuation  is  small  with  proper  field  excitation; 
as  the  field  current  of  the  motor  is  diminished,  this  fluctuation 
increases,  the  line  of  light  moving  rapidly  back  and  forth 
through  a  greater  and  greater  distance,  which  finally  be- 
comes so  great  as  the  excitation  is  weakened  that  it  goes  a 
distance  beyond  which  it  cannot  recover;  i.  e.,  the  motor 
gets  out  of  step  and  stops.  It  would  be  possible  to  make 
a  more  detailed  investigation  of  these  fluctuations  by  means 
of  a  revolving  mirror,  and  they  may  be  photographed  and 
made  of  permanent  record  by  means  of  a  moving  plate. 

The  apparatus  can  be  applied  to  other  lines  of  work  in- 
volving an  investigation  of  phase  differences  and  synchron- 
ism, and  may  be  modified  to  meet  the  requirements  of  the 
problem  in  hand;  but  it  is  peculiarly  suited  for  use  in  syn- 
chronous motor  work,  for  which  it  was  designed.  The  scope 
of  the  present  paper  adtnits  only  of  a  general  description  of 
the  a]>paratus  here  given. 


5landardizinjr    HIectrlcal    Mea5urin};  Instruments. 


HV  EI.MK.R  C.  WILI.VOING. 

In  the  intujduction  to  his  paper  the  author  briefly  traced 
the  histor>'  and  development  of  electrical  measuring  instru- 
ments, showing  that  as  electrical  machinery-  was  improved 
the  necessity  of  better  measuring  devices  was  recognized, 
and  various  styles  of  instnmients  were  originated  and 
br< Might  tc  varying  degrees  of  perfection.  As  at  present 
made,  however,  all  of  these  various  instruments  have  in 
them  dangerous  elements  of  change,  and  must  be  fre- 
quently examined  and  restandardizcd.  Consideration  of  this 
fact  convinces  the  author  that  this  rcstandardizing  should 
be  done  by  the  stations  themselves,  and  an  arrangement  of 

•  Ahjtfrart  of  a  pappr  pr*»!i«>nto<t  nt  tho  Klpventh  O^nernl  M*H»tfnp 
of  the  Ainerlran  Inotttute  of  Elertrlcnl  Engineern.  at  Philadelphia. 
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apparatus  should  be  devised  which  would  make  the  utiliza- 
tion of  some  absolute  standard  method  simple  and  con- 
venient. The  potentiometer  method  seems  to  he  the  only 
or.e  at  all  satisfying  these  requirements. 

THE  POTENTIOMETER  METHOD. 

Broadly,  the  potentiometer  method  consists  in  opposing 
some  known  proportion  of  the  drop  of  an  unknown  E.  M.  F. 
through  a  given  resistance  to  a  definitely  known  E.  M.  F., 
the  proportion  being  so  chosen  that  no  current  is  produced 
by  the  latter  known  source.  This  condition  being  estab- 
lished, an  equation  involving  the  unknown  E.  M.  F.  as  the 
only  unknown  quantity  immediately  obtains.  The  method 
in  general  is  fairly  well  known,  being  variously  called  the 
standard   cell   method,   the   Poggendorf,   or   Rayleigh-Pog- 


FIG.  1. 

gendorf  compensation  method,  the  Rayleigh  method,  etc.;  it 
IS  not  by  any  means  so  widely  known,  however,  as  it  deserves 
to  be. 

The  advantages  of  the  potentiometer  are:  (i.)  It  is  a 
zero  method;  a  calibrated  galvanometer,  is,  therefore,  not 
necessary.  (2.)  Accviracy  depends  only  upon  a  standard  cell 
and  a  standard  resistance,  and  results  obtained  by  the  best 
authorities  over  a  number  of  years  show  that  both  of  these 
may  be  relied  upon  within  extremely  small  limits  of  error, 
with  proper  treatment,  for  a  practically  indefinite  time.  (3) 
It  requires  but  simple  apparatus,  always  obtainable,  and  or- 
dinary care.     It  can  be  used  without  inconvenience  in  re- 
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§:ions   of  great   mechanical   instability   and   of   intense   and 
variable  magnetic  fields. 

AN  IMPROVED  DIRECT  READING  POTENTIOMETER. 

This  instrument,  invented  by  the  writer  and  illustrated  in 
Fig.  I,  is  capable  of  being  used  for  measurements  of  voltage 
from  o  up  to  1,500  volts  and  of  current  from  o  up  to  any 
required  upper  limit  with  a  maximum  error  of  not  over 
i-io  per  cent.  It  is  based  upon  the  form  of  potentiometer 
originally  suggested   by  Dr.  Fleming,  which  is  shown  in 


diagram  in  Fig.  2.     Some  good  suggestions  were  also  ob- 
tained from  the  improved  form  of  Mr.  Crompton,* 

A  diagram  of  the  arrangement  of  circuits  in  my  improved 
form  of  apparatus  is  shown  in  Fig.  3.  The  wire  B  of 
I'ig.  I  is  here  equivalented  by  three  sets  of  coils  marked  re- 
spectively Q,  yJ/and.?.  The  regulating  resistance  (i?  of  Fig. 
2)  is  made  up  of  two  parts,  one  resistance,  R^,  consisting  of 
coils,  and  the  other,  R  ,  being  made  up  of  a  bar** 
wire  of  resistance  equal  to  one  of  the  coils  of  Ri. 
This  wire  is  laid  back  and  forth  upon  about  350  de- 
grees of  an  ebonite  cylinder  and  has  a  fixed  brush,  P,   so 
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arranged  with  reference  to  it  that  P  short  circuits  more  or 
less  all  of  the  z/'s  simultaneously,  thus  giving  a  large  range  of 
variation  for  a  very  small  cngle  of  rotation.  The  quick  and 
rough  regulation  is  effected  by  R^^  while  the  finer  adjust- 
ment is  obtained  by^^'**  The  two  series,  of  coils,  M  and 
S,  have  at  their  centres  two  switches  which  are  in  series  with 
the  galvanometer  and  unknown  E>  M.  F.;  moving  these 
switches  over  the  coils  is  exactly  ths  same  as  shifting  the 
points  ^y  and  B  of  the  derived  circuit  in  Fig.  2  M  is  the 
medium  movement,  each  coil  being  1-140  of  the  entire  re- 
sistance between  A  and  £,  while  ^S"  is  the  very  slow  move- 
ment, each  of  the  nine  coils  in  S  being  equal  to  i-io  of  the 
resistance  of  one  of  t!;e  coils  of  M.  In  order  to  get  a  rate 
of  separation  of  the  two  derived  circuit  terminals  by  steps  of 
10  times  the  value  of  a  coil  of  M,  a  third  series  of  resist- 
ances, Qy  is  provided.  This  is  a  rather  peculiarly  arranged 
affair,  its  function  being  to  take  out  resistance  from  be- 
tween the  derived  circuit  terminals  and  place  it  outside,  or 
vice  versa,  the  total  resistance  between  A  and  B  remaining 
always  constant.  The  construction  of  this  arrangement  is 
shown  in  Fig.  5;  here  merely  the  diagram  of  circuits  can 
be  depicted.  It  is  evident  that  this  change  of  resistance 
from  one  part  of  the  circuit  to  the  other  accomplishes  ex- 
actly the  same  result  as  is  obtained  by  J/ and  6",  viz.,  the  sep- 
aration or  bringing  together  of  the  tvvo  derived  circuit  ter- 
minals. We  have,  therefore,  the  entire  resistance.  A,  B,  di- 
vided into  1,500  parts,  and  the  derived  circuit  terminals  sep- 
arable along  this  resistance  by  steps  of  100  parts,  using 
Q;  10  parts,  using   M;  and  single   parts,    using    .S".      This 

means  an  ability  to  set  to  i  part  in  1,500,  or  to  1-15  per 
cent. 

Some  of  the  details  of  construction  employed  in  this  in- 
strument are,  it  is  believed,  suflficiently  interesting  to  be 
aorthy  of  description.     Fig.  4  shows  a  novel  wav  of  econo- 


*  See  "Electrician"  (Lond.).  May  12,  1S93,  page  32. 

**  Instead  of  this  form  of  regulator  I  have  thought  of  substitut- 
ing some  form  of  carbon  or  graphite  resistance,  since  all  that  is 
needed  is  invariability  for  a  certain  period. — E.  G.  W. 
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mizing  space  and  material  in  the  construction  of  the  coils 
and  cr)ntact  points  suggested  by  Mr.  H.  L.  Sayen.  Tne  con- 
tacts instead  of  being  brass  rod  or  portions  of  rod,  as  usual, 
are  tubes  having  a  metal  end.  Into  these  tubes  the  coil, 
wound  on  a  slim  spool  as  usual,  is  slipped,  one  end  of  the 
wire  being  soldered  to  the  open  end  cf  the  tube.  Holes 
just  large  enough  to  receive  thr "^e  tubes  are  then  drilled  into 
the  rubber  top  of  the  instrument  and  the  tubes  slipped  up 
from  below  with  closed  ends  upyjermost  until  stopped  by  a 
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FIGS.    4    AND   6. 

tlange  which  has  previously  'jeen  soldered  around  ilie  tube 
at  about  three-fourths  of  an  inch  from  its  end.  A  rubber 
plate,  P,  abt  ut  one-eighth  of  an  inch  thick,  and  also  drilled 
through  with  holes  corresponding  to  the  tubes,  is  slipped 
over  them  from  below  and  screwed  fast  to  the  under  portion 
of  the  top  plate.  All  the  tubes  are  thus  firmly,  clamped  in 
place  by  means  of  their  flanges.  The  other  ends  of  each  coil 
are  then  .soldered  to  the  next  tube,  etc. 

Fig.  5  shows  the  construction  of  the  resistance  ex- 
changing anangement,  M  There  are  two  concentric  circles 
of  segments  as  pictured,  these  segments  being  provided 
with  spring  pieces.  The  coils  are  joined  between  diagonal 
segments.  Pivoted  at  their  centre  is  a  switch  formed  of  a 
circular  plate  of  hard  rubber,  carrying  at  its  periphery  a  num- 
ber of  angled  brass  wedges  or  knives  corresponding  to  the 
segments  of  the  coils.  Instead  of  one  of  these  wedges  is  a 
pair  of  contact  pieces  corresponding  to  (i  and  b,  of  I'ig.  3. 
and  joined  to  the  rest  of  the  circuit  as  shown  in  that  figure; 
each  piece  of  this  pair  makes  contact  with  but  one  segment. 
It  is  obvious,  therefore,  that  as  the  switch  rotates  the  series 
is  always  broken  between  n  and  b,  while  the  contimiity  of 
all  the  rest  of  the  series  is  maintained  by  the  wedges  which 
pass    between    the    segments    and    keej)    them    metallically 

joined.  ' 

In  (.nUr  to  get  at  the  standard  cells  in  case  either  or  both 
of  them  shouUl  show  any  signs  <»f  giving  ^)Ut,  all  that  is  neces- 
sary is  to  remove  the  four  screws  in  the  raised  bUick  seen  in 
the  ui)per  left-hand  ouner  of  l'"ig.  i.  This  will  expose  the 
binding  posts  to  which  the  cell  terminals  are  joined,  the  cells 
themselves  being  contained  in  two  brass  tubes  passing  down 
through  the  top.  The  l)in<ling  screws  are  loosened  and  the 
cell  or  cells  drawn  out.  when  they  can  be  shippeil  back  to  the 
maker  for  exchange. 

This  form  of  potentiometer  is  practically  direct  reading,  the 
required  values  of  I*",.  M.  I\  being  mnnerically  set  down  uj>on 
the  face  of  the  instrument  when  balance  is  attained.  Tin; 
manner  in  v.hich  this  is  etfected  is  very  readily  seen  from  in- 
si)ection  of  I'ig.  ^>,  which  shows  a  composite  view  of  one  of 
the  switch  devices  ^1/  or  ^.  Fixed  t(^  the  switch  handle  so 
as  to  rotate  with  it  and  above  the  contact  and  contactor  itself 
is  a  disc,./,  of  Fig.  4.  of  hard  rubber;  this  has  engraved  upon 
its  ujiper  surface  a  series  of  numbers  corresi)onding  to  ilie 
coils  o{  the  scries,  and  diflfering  in  value  by  an  amount  ecpial 
to  the  value  of  the  resistance  of  each  coil  in  terms  of  th.c 
whole  resistance  between  /<  and  /?.  Thus,  the  disc  of  Q 
having  14  resistances,  each  1-14  of  the  whole  resistance  is 
engraved  with  the  series  of  munbers  o.ioo.  0.200.  0.300.  etc.. 
up  through  1,400.  ^,  on  the  other  hand,  is  engraved  o.ooi, 
Q.0C2,  0.003,  etc.,  through  o.oot).  M  in  the  same  wav,  has  its 


disc,  which  is  engraved  o.oio,  0.020,  0.030,  etc  In  the  in- 
strument these  three  switch  devices  are  grouped  together,  as 
shown  in  the  general  view.  Fig.  i.  A  raised  metal  box,  in 
shape  something  like  a  three-leaf  clover,  covers  their  opera- 
tive portions.  In  each  box  there  is  cut  a  rectangular  hole 
just  large  enough  to  expose  a  single  one  of  the  numbers  en- 
graved upon  the  rubber  disc  below.  These  numbers  are  so 
placed  upon  the  disc  that  the  one  visible  indicates  the  num- 
l)er  (jf  parts  of  the  whole  resistance,  which,  by  virtue  of  the 
position  of  its  switch,  are  placed  between  the  points  of  the 
derived  circuit.  The  sum  of  the  three  numbers  displayed  is, 
therefore,  the  total  number  of  parts  of  the  whole  placed  be- 
tween the  derived  circuit  terminals  by  virtue  of  the  position 
of  all  the  switches,  the  number  of  tenths  being  taken  from 
(;ne,  of  hundredths  from  another,  and  of  tiiousandths  from 
the  third. 

The  value  of  this  instrument  as  a  convenient  and  quick 
way  of  obtaining  absolutely  reliable  determinations  of  cur- 
rent and  E.  M.  F.  is,  we  believe,  ver}  great.  There  are  scores 
of  engineers,  laboratories  and  stations  who  constantly  find 
it  necessary  to  secure  a  standardization  of  their  ammeters  or 
voltmeters.  To  make  a  voltameter  detennination  takes  a 
great  deal  of  time,  even  if  but  one  value  is  to  be  gotten,  and 
an  amount  of  skill  and  painstaking  not  always  immediately 
available.  The  absolutely  steady  current,  suitable  solution, 
chemical  balance,  etc.,  are  also  adjuncts  not  always  at  hand. 
To  keep  any  form  of  standard  instrument  about  for  purposes 
of  comparison  is  usually  not  feasible.  If  the  instrument  has 
springs  the  springs  may  change.  If  permanent  magnets 
they  are  almost  bound  to  change.  Other  forms  of  apparatus 
more  free  from  variable  elements,  as  e.  g.,  tangent  galva- 
nometers, are  easily  affected  by  strong  fields  and  mechanical 
disturbances  and  p^quire  either  to  be  always  kept  set  up  ab- 
solutely undisturbed  or  else  to  have  considerable  time  spent 
upon  them  eadi  time  before  using,  in  order  to  adjust  them 
into  good  condition.     In  the  potenti»Mneter  there  are  practi- 
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FIG.     B. 

cally  no  variable  elements,  at  least  within  limit;;  practically 
infmitesimal  in  practical  measurements.  1  'ependence  is 
jdaced  sdely  and  entirely  upon  standard  resistances  and 
standard  cells,  b«ith  of  which  have  been  thoroughly  investi- 
gated by  many  workers  and  the  variations  of  which  are  well 
understood.  The  apparatus  is  simple  and  compact  and  its 
mode  of  use  can  be  successfully  learned  by  a  schoolboy  in  a 
few  moments.*  Being  a  zero  method  it  is  absolutely  un- 
.'•.fTcctcd  by  neighboring  currents  or  magnetic  fields  and  the 
galvanometer  being  a  dead  beat  and  jewel  suspended  D*Ar- 
sonval.  may  be  used  under  the  most  severe  conditions  of  me- 
chanical shock  and  vibration.  On  board  ship  it  is  believed 
absolutely  the  only  apparatus  which  could  possibly  be  used. 

•  The  dimenHons  over  all  are  11  Inches  by  14  inches  by  6  inches 
deep:  weight  lesa  than  10  pounds. 
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ELECTRO-PHYSICS. 

Velocilj'  of  Propagdiioii. — Kn  Academy  j)aperjby  Mr. 
JJufour  is  abstracted  at  some  length  in  "L'lnd.  Elec,"  ]Vla> 
25;  the  object  is  to  rind  whether  the  equality  in  the  ve- 
locity of  propagation  of  very  short  electric  waves  in  space 
and  along  conductors  exists  for  waves  which  are  shorter 
than  30  cm.,  which  is  the  shortest  with  which  Hertz  experi 
niented;  it  is  shown  that  the  law  is  true  to  lengths  as  shoit 
as  8.5  cm.  .  \  ^  j.;^  , 

Propagation  0/  Electricity  Along  Letigthy  Conductors.  — 
The  Loud.  "Elec.  Rev.,"  May  25,  gives  a  brief  synopsis  of  a 
recent  paper  by  Prof.  Potier  from  the  "Jour.  Phys.  Theor.  et 
Appliquee,"  3,  page  107,  in  which  he  discusses  the  relative: 
truthfulness  of  the  two  theories  which  are  held,  without,  how- 
ever, deciding  in  favor  of  either. 

Magtietic  Deflection  of  CatJiode  Rays. —  The  traiislation  of 
an  article  by  Mr.  Lenard  from  the  "Wied.  Ann.,"  52,  No.  5, 
page  23,  is  given,  together  with  a  number  of  illustrations  in 
the  Lond.  "Elec,"  May  25. 

Ether. — In  ''La  Lum.  Elec.,''  May  26,  Mr.  Blondin  gives 
at  some  length  a  resume  of  the  (British)  Royal  Society 
paper  by  Mr.  Larmor,  published  in  the  "Proceedings"  of  that 
Society,  volume  LIV.,  page  438. 

Optical  Wave  Surfaces. — k.  Royal  Society  paper  by  Mr. 
Heaviside  "On  the  Transformation  of  Optical  Wave  Sur- 
faces by  Homogeneous  Strain"  is  abstracted  briefly  in  the 
Lond.  "Elec,"  May  25. 

Physical  Science. — In  the  leading  editorial  in  the  Lond. 
"Elec.  Rev.,"  May  25,  attention  is  called  to  the  wise  and 
careful  use  of  the  imagination  in  experimental  investigation 
in  physics. 

MAGNETISM. 
Force  Exerted  by  an  Electro- M ignel.—~\\\  a  brief  paper  b}' 
Mr.  John  Hopkinson,  published  in  the  Lond.  "Elec,"  May 
2S.  he  discusses  the  subject  in  the  following  way:    Referring 


FORCE    EXERTED   BY    ELECTROMAGNET. 

to  the  adjoining  figure,  in  which  OA  is  the  curve  in  which 
the  ordinates  are  induction  and  the  abscissae  magnetizing 
forces,  the  work  done  in  niagnetizing  the  field  of  the  magnet 


i>  the  ,/irea,  OaAc,  divided  by  4  n  if  OA  represents  this 
curve  when  the  armature  is  in  one  position  and  OB  that 
after  the  armature  is  moved  to  a  closer  position,  then  he 
shows  that  the  net  work  done  by  the  current  is  represented 
by  the  area  OaABbO,  divided  by  4  Tt,  and  this  is  equal 
to  the  mechanical  work  done  upon  the  armature  in  mov- 
ing it  from  one  position  to  the  other,  the  current  in  the 
magnet  being  constant;  by  noting  the  distance  of  the  move- 
ment of  the  armature  the  (average)  force  can  readily  be  cal- 
culated; when  the  distance  between  A  and  B  is  small  the 
area  ABc  is  small  and  of  the  second  order,  and  the 
work    done    is    then     equal    to     OaAch.  He    then    de- 

velops the  formula  in  which  the  force  is  equal  to  the  area 
nuiltiplied  by  the  square  of  the  intensity  of  induction  and 
divided  by  8  it,  when  the  lines  of  force  are  parallel  and  the 
displacement  of  the  armature  is  small  and  parallel  with  the 
lines  of  force;  the  work  done  is  the  force  multiplied  by  the 
displacement.  In  the  case  in  which  the  induction  is  propor- 
tional to  the  magnetizing  force,  as  where  there  is  a  coefficient 
of  self-induction,  the  mechanical  work  done  is  equal  to  one- 
half  the  square  of  the  current  x  coefficient  of  self-induction 
X  displacement ;  the  work  done  by  the  current  is  tsvice  this 
amount,  one-half  of  it  goes  to  work  on  the  armature  and  the 
other  to  increasing  the  moment  of  the  magnet;  if  the  in- 
ductions and  currents  are  m  absolute  units  the  work  and  the 
force  will  be  measured  in  ergs  and  dynes  respectively.  (The 
])aper  is  written  in  such  an  abbreviated  form  that  the  meaii- 
mgs  of  the  terms  are  not  clearly  described ;  one  letter  seems 
to  be  used  for  different  purposes  and  there  is  a  misleading 
typographical  error.) 

Magnetization  at  High  Frequencies. — A  paper  by  Prof. 
Klemencic  read  at  the  \''ienna  Academy  of  Sciences  is  ab- 
stracted briefly  in  the  Lond.  "Elec,"  May  25 ;  the  results  show 
that  over  the  range  which  he  used  the  permeabilit}-  had  a 
constant  value;  that  it  was  not  due  to  the  magnetizing 
forces  being  small  was  shown  by  the  fact  that  at  least  on  the 
surface  of  the  wire  and  at  the  commencement  of  the  oscilla- 
tions, the  magnetizing  force  exceeded  more  than  one  hun- 
dredfold the  maximum  limit  within  which  the  permea- 
bility is  constant:  in  these  experiments  there  must  exist 
a  time  lag  in  the  magnetization  which  should  not  be  con- 
fused with  the  hysteresis. 

*f  Hysteresis  and  Permanent  Deformations. — An  Academy 
paper  of  a  mathematical  character  by  Mr.  Duhem  is  briefly 
abstracted  in  "L'Tnd.  Elec."  May  25. 

Magnetization  by  Hertzian  Currents.— \  paper  by  Mr. 
Rirkelrnd  is  abstracted  in  "LTnd.  Elec."  :\ray  25. 

Resistance  of  Pure  Water.— kn  article  of  some  length  by 
Profs.  Kohlrausch  and  Heydweiller  is  published  in  full  in 
the  "Elek.  Echo."  May  IQ.  They  describe  in  detail  the 
method  of  producing  pure  water,  the  measurements,  the 
properties,  r.  theoretical  discussion  of  the  calculation  of  the 
conductivitv  and  a  comparison  of  the  calculated  and  the  oh- 
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served  results,  given  in  a  table  for  different  temperatures 
and  showing  close  agreement.  The  conductivity  at  o 
degree  C.  of  the  purest  water  that  it  was  possible  to  produce 
was  0.014  X  10—"^;  one  millimetre  of  this  waterat  this  tem 
perature  has  a  resistance  equal  to  a  copper  wire  of  the  same 
cross-secticn  extending  1,000  times  around  the  earth.  The 
action  of  the  air  on  the  conductivity  of  the  water  is  sur- 
prisingly great;  the  conductivity  inci eases  to  over  five  times 
the  amount  when  the  water  is  exposed  to  the  air  for  five 
hours;  the  conductivity  incrca'^es  when  the  current  passes 
through  the  water;  the  increase  may  be  as  much  at  100  per 
cent.,  but  it  falls  again  ard  the  increase  seems  to  disappear  in 
several  hours.  Tlie  temperature  coefficient  is  great  and  be- 
comes greater  the  purer  the  water  and  the  conductivity  in- 
creases rajjidly  with  the  temperature,  in  which  case  it  dif- 
fers from  the  other  conducl(;rs. 

Resistance  Alloys. — A  Physical  Society  paper  by  Mr.  \'aii 
Aubel  is  abstracted  brieHy  in  "L'Ind.  Elec,"  Alay  25;  he  calls 
attenti(jn  to  some  patented  alloys  (j:)ossibly  of  nickel)  made 
in  Germany,  which  have  a  very  high  electrical  resistance  and 
a  small  temperature  coefficient;  the  figures  for  the  best  one 
are  a  resistivity  in  microhms  centimetre  of  50.2  and  47.1 
for  hard  and  soft  wires  and  temperature  coefficients  respec- 
tively of  —  o.ooooii  and  -f  0.C00005.  Mr.  Guillaume 
called  attention  to  an  alloy  of  68.6  Cu,  30.  Mn  and  1.3  Fe, 
which  had  the  greatest  resistivity  which  he  could  obtain,  it 
being  108  microhms  centimetre;  it  has  the  advantage  of 
having  a  very  small  temperature  coefficient  which  changes 
signs. 

Testifig for  Grounds.  —  lii  a  communication  to  the  Lond. 
"Elec.  Kev.,"  May  25,  Mr.  Wilson  mentions  the  method  used 
by  the  Glasgow  Corporation,  which  requires  absolutely  no 
disconnections  in  a  complete  network  of  wires;  "the  direc- 
tion of  the  current  due  to  putting  on  an  earth  resistance  as 
described"  (no  description,  however,  is  given)  "is  noted  by 
laying  a  pocket  compass  on  the  conductor  and  bringing  the 
needle  j)arallel  with  it  by  means  of  a  strong  bar  magnet  be- 
fore making  the  earth  seeking  current";  two  men  in  1-2  to 
I  1-2  hcjurs  can  trace  a  ground  without  lifting  more  than 
six  or  eight  junction  box  lids;  he  states  that  the  method  has 
been  fully  described.  A  ground  in  a  series  arc  light  circuit 
may  be  found  by  first  taking  the  difference  of  potential  be- 
tween one  end  of  the  circuit  and  the  earth,  thus  locating  the 
fault  between  two  lamps;  it  may  be  then  located  by  means 
of  a  sensitive  portable  galvanometer  at  that  part  of  the  line; 
"a  resistance  is  put  in  circuit,  such  that  the  difference  of 
potential  across  it  is  the  same  as  the  drop  on  100  feet  of  line. 
The  ratio  of  the  galvant)meter  deflection,  across  the  resist- 
ance, and  from  line  to  earth,  gives  at  once  the  fraction  of  100 
feet  that  the  fault  is  distant.' 

• 

^^  Frequency  and  Periodicity.-  \\\  xKWKti^xiox'xxsX  in  the  Lond. 
"ICIec.  Rev.,"  May  25,  these  two  terms  are  discusseil,  and  it  is 
claimed  that  (he  word  trcquency  is  applied  to  the  number 
of  single  waves  or  half  cycles,  and  can  therefore 
be  applied  to  the  pulsations  of  a  rectified  alternating 
current,  while  the  w<»r(l  peiiodicitv  applies  to  the  number  of 
double  waves,  and  that  therefore  the  periodicity  is  equal  to 
half  the  frequency:  it  is  stated  that  these  words  were  taken 
from  the  science  of  the  pendulum,  in  which  they  are  used 
with  these  meanings;  as  both  words  are  not  necessary  it  is 
sui-gcsted  that  frecjuency  conid  be  used,  as  it  applies  to  both 
alternatmg  and  pulsating  currents.  (It  appears  that  this 
definition  of  frequency  is  different  from  the  univcrsallv  ac- 
cepted one;  frequency  and  periodicitv  arc  gencrallv 'u^ed 
synonymously,  both  applying  to  the  number  of  completr 
waves  per  second.) 

Substitute  /or  Selenium  Cells.- \n  the  Lond.  "Elec.  Rev  '" 
^Tay  25.  Mr.  \^ilcs  suggests  as  a  >ubstitute.  a  delicate  micro- 
phone made  of  two  carbon  filaments,  one  resting  lightly  on 
the  other;  a  thin  magnetic  plate,  blackened  on  one  side.' like 
the  veins  of  a  Crookes  radiometer,  is  attached  to  Uic  upper 


filament,  and  the  whole  is  enclosed  in  a  high  vacuum;  when 
light  falls  on  the  blackened  surface  a  pressure  is  caused, 
which  alters  the  resistance  of  the. circuit;  he  suggests  that  it 
might  be  used  for  relays  or  possibly  as  a  photometer  or 
thermostat. 

Standard  0/ Light.  —  "Llnd.  Elec,  '  May  25,  contains  a 
list  of  errors,  some  of  which  are  important,  in  the  original 
article,  of  which  an  abstract  was  given  June  9. 

Measuring  the  Resistance  0/  Electrotytes. — A  paper  by  Mr. 
McKittrick,  from  the  "Transactions  ol  the  Xova  bcotian  In- 
stitute of  Sciences,"  is  reprinted  in  the  Lond.  "Elec.  Eng.," 
May  25. 

Modified  Lippviann  Electrometer. — The  modification  men- 
tioned in  the  Digest  May  12  is  described  and  illustrated  in 
"L'lnd.  Elec,"  Alay  25. 

DYNAMOS  AND  MOTORS. 

Alternating  Current  Motors. — The  translation  of  the  first 
])art  of  a  paper  by  Prof.  Ferraris  on  "A  Metliod  for  the 
Treatment  of  Rotating  or  Alternating  \'ectors,  with  an  Ap- 
plication to  Alternate  Current  Motors,"  is  given  in  the 
Lond.  "Elec,"  May  25,  and  is  highly  recommended  in  an 
editorial;  it  relates  to  a  method  of  treating,  by  graphical 
calculations,  the  quantities  occurring  in  the  problems  of  the 
rotary  magnetic  fields;  the  present  portion  is  of  a  theoretical 
character.  It  consists  of  a  simple  and  obvious  method  which 
may  assist  in  the  interpretation  and  in  the  elementary  ex- 
planati(jn  of  many  plKriiomena;  its  application  is  shown  in 
the  magnetic  field,  and  by  means  of  it  he  explains,  in 
another  article  published  in  the  same  journal,  an  elementan, 
theor)  of  the  principles  of  synchronous  alternating  current 
electric  motors. 

TRANSFORMERS. 

Polymorphique  Generators  and  Transformers. — In  a  well 
written  article  by  Mr.  Hospitalier,  published  in  "L'lnd. 
Elec,"  May  25,  he  gives  a  very  good  classification  of  gen- 
erators and  transformers,  including  a  brief  description  of 
each  of  the  numerous  different  kinds,  and  a  mention  of 
those  in  use;  the  descriptions  are  devoted  exclusively  to  tlie 
polymorphi(iue  generators  and  transformers;  by  polymor- 
phique generators  he  means  those  which  can  generate  suc- 
cessivelv  or  simultaneouslv  electrical  enersjv  in  varie^us 
forms,  and  by  polymorphique  transformers  those  which  re- 
ceive the  energy  in  one  form  and  convert  it  into  one  or  sev- 
eral different  fonns;  the  usual  dynamos  and  transformers 
he  designated  as  monomoq)hique.  The  classification  is 
complete  and  includes  a  description  of  the  transformation 
of  continuous,  simple  alternating,  diphase  and  triphase  cur- 
rents, each  into  each  of  the  others.  The  only  new  system 
mentioned  is  one  which  has  been  proposed  by  Prof.  Potier 
for  transforming  simple  alternating  currents  into  triphase 
currents,  which  is  briefly  as  follows:  Conceive  a  simple  al- 
ternating current  motor  with  closed  circuited  annature  re- 
volving at  its  normal  velocity;  the  armature  develops  in  the 
inducing  part  a  field  which  turns  with  the  same  frequency; 
if  the  inducing  part  is  provided  with  a  second  winding,  dis- 
tributcil  regularly  over  the  whole  periphery-,  and  if  three 
connections  be  made  120  degrees  apart,  triphase  currents 
may  be  led  off,  thus  furnishing  a  transformation  of  simple 
alternating  into  triphase  currents:  the  same  method  may  be 
used  for  transforming  a  simple  alternating  current  into  a 
diphase  current  by  a  mere  change  in  the  c«inncctions  of  the 
wires. 

ARC    AND    INCANDESCENT    LIGHTS. 

Blackening  0/ Lamps. — In  referring  to  Prof.  Anthony's 
-cccnt  Institute  paper.  Prof.  Fleming,  in  the  Lond.  "Elec 
Rev.."  May  25.  states  that  in  1885  he  published  the  con- 
flitions  under  which  the  deposit  is  apparently  due  to  a  gen- 
eral evaporation,  and  where  it  is  due  to  a  projection  causing  a 
shadow:  out  of  100  lamps  which  were  blackened,  not  5  per 
cent,  showed  the  shadow:  he  claims  to  have  shown  con- 
clu.sively  that  the  shadows  arc  either  produced  bv  a  very 
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high  temperature  at  one  spot  or  by  a  locaHzed  high  tem- 
perature in  the  filament. 

Price  of  Incandescent  Lamps. —  "L'Ind.  Elec./'  May  26, 
calls  attention  to  the  fact  that  at  a  recent  meeting  of  lamp 
manufacturers  (presumably  German  and  Austrian)  it  was 
decided  to  adopt  a  mininnim  price  of  18.8  cents  for  lamps 
up  to  120  volts  and  32  candles  in  lots  of  at  least  5c;  for 
central  stations  the  minimum  price  is  16.2  cents;  it  is  stated 
that  another  nreeing  will  be  held  in  June  in  which  English 
and  French  manufacturers  are  expected  to  take  part. 

Watertight  Protecting  Globe. — A  simple  device  made  in 
Germany  is  described  and  well  illustrated  in  the  "Elek.  Anz.," 
May  17. 

Lamp  Base. — A  base  for  lamps  with  several  filaments  is 
described  and  well  illustrated  in  the  "Elek.  Anz.,"  May  13. 

TRANSMISSION  OF  POWER. 

Power  Transmission  in  India. —  The  report  ot  the  com- 
mittee to  consider  the  question  of  the  available  power  in  the 
Periyar  irrigation  works  in  Southern  India  is  published  in 
the  Lond.  '"Elec,"  May  25;  the  fall  of  the  water  is  1,200 
feet,  which  will  yield  60,000  efifective  h.  p.;  it  is  recom- 
mended to  divide  it  into  two  parts  of  500  feet  each  on  ac- 
count of  the  great  fall  and  to  transmit  the  power  electrically 
to  a  distance  of  from  80  to  350  miles,  the  greater  part  being 
to  the  town  of  Madras  at  the  latter  distance.  Some 
figures  are  given  regarding  the  hydraulic  machinery, 
the  cost  of  power,  etc.  Prof.  Forbes  made  the  re- 
port on  the  electrical  part  of  the  problem;  he  prefers 
the  two-phase  system,  saying  that  the  three-phase  system  is 
unsuitable;  he  prefers  a  frequency  of  10  for  motive  power 
purposes,  but  as  a  large  amount  of  current  is  to  be  used  for 
lighting  he  has  decided  on  a  frequency  of  50  periods,  al- 
though the  etficiency  of  the  motors  at  that  frequency  may 
only  amount  to  85  per  cent.;  he  recommends  5,000-h.  p. 
dynamos  as  units,  having  vertical  shafts  and  generating  • 
from  30,000  to  40,000  volts,  directly;  the  cost  of  the  dy- 
namos is  given  as  not  over  $30,000;  he  states  that  an  al- 
ternate current  dynamo  can  be  obtained  about  40  per  cent, 
cheaper  than  a  direct  current  machine,  when  dealing  with 
large  amounts  of  power.  The  cost  of  transformers  of  1,000 
h.  p.  or  over  may  be  taken  as  not  over  $5  per  horse  power, 
\and  they  would  probably  not  cost  more  than  half  this 
amount;  one  overhead  line  (circuit?)  is  to  be  used  for  each 
unit,  and  the  poles  are  to  be  A-shaped;  different  figures 
are  given  for  the  cost  of  the  line  at  different  current  densi- 
ties; for  400  amperes  per  square  inch,  the  total  cost  of  the 
principal  parts  of  the  electrical  plant  arc  as  follows :  Copper, 
for  the  line,  $125;  poles  and  insulators,  $31.50;  dynamos 
for  1.46-h.  p.,  $8.75;  transformers  for  i  h.  p.,  $5,  or  a  total 
of  about  $170  per  horse  power  delivered;  the  annual  charge 
may  be  taken  as  $9.50. 

High  Tension  Continuous  Current  Transmission. — A  trans- 
lation of  the  article  by  Mr.  Schultz,  abstracted  in  the  Di- 
gest June  9,  is  given  in  abstract  in  the  Lond.  "Elec.  Eng.," 
May  25. 

ELECTRIC  RAILWAYS. 

Electricity  for  Heavy  Railroad  Service. — In  the  Lond. 
"Elec.  Eng.,"  May  25,  Mr.  Lea  criticises  the  article  by  Mr. 
Barnes  in  the  "Railroad  Gazette,"  mentioned  in  the  Digest 
June  9.  He  states  that  Mr.  Barnes'  figures  are  not  to  be 
considered  as  representing  the  utmost  or  even  the  average 
powers  of  electric  working  in  railway  sen'ice;  the  figures 
1.8  and  4.2  pounds  of  coal  per  horse  power  hour  for  good 
stationary  and  steam  locomotives,  respectively,  should  be 
stated  as  referring  to  the  indicated  horse  power  in  the  cylin- 
ders and  not  to  the  brake  h.  p.  or  the  drawbar  pull;  some 
reduction  ought  to  have  been  made  in  the  steam  locomo- 
tive's  efficiency  to  reduce  it  to  the  drawbar  pull;  he  thinks 
%  .  20  per  cent  loss  for  the  engine  friction,  hauling  dead  weight 
of  engine,  etc.,  is  not  too  much  to  assume;  the  percentages 
of  loss  which    Mr.    Barnes   gives   for  an   electric   line   are 


higher  than  is  actually  shown  by  daily  working;  the  steam 
locomotive  burns  at  least  five  and  one-half  pounds  per  horse 
power  hour,  reduced  to  drawbar  pull,  while  for  the  electric 
line  it  is  about  three  pounds,  full  load  being  assumed  in  both 
cases. 

Paris  Underground  Railway. — According  to  the  Lond. 
"Elec.  Eng./'  May  25,  a  definite  decision  may  shortly  be  ar- 
rived at  concerning  this  road;  the  railway  will  run  from  the 
extreme  western  part  of  Paris  to  the  extreme  eastern  part 
and  will  be  earned  in  an  iron  tunnel  20  feet  in  diameter. 

Worm  Wheel  Gearing. — The  paper  abstracted  in  the 
Digest  last  week  is  criticised  by  Mr.  Kennedy  in  the 
Lond.  "Elec.  Rev.,"  May  25;  he  calls  attention  to  a  possi- 
ble printer's  error  and  to  other  points  which  are  not  clear; 
as  the  tests  were  only  for  a  small  horse  power  he  suggests 
that  tests  up  to  20  h.  p.  would  be  of  interest,  as  this  gearing 
falls  in  efficiency  as  the  load  increases. 

Self -Propelled  Vehicles. — One  hundred  and  two  different 
vehicles  will  be  entered  in  the  competitive  tests  to  be  held  in 
Paris  on  the  19th  of  July,  among  which  are  only  three  or 
four  in  which  electricity  will  be  used;  most  of  them  are  to  be 
run  with  petroleum,  as  that  is  the  source  of  energ\'  which  it 
is  easiest  to  obtain  during  a  voyage;  "LTnd.  Elec,"  May  25. 
promises  a  description  of  the  electrical  vehicles. 

Steam  Tramwiy. — The  Serpolet  system  of  steam  genera- 
tion and  utilization  for  tramway  purposes  is  described  and 
illustrated  in  "L'Elec,"  }vlay  19;  the  steam  is  generated  by 
forcing  water  between  two  hot  plates  in  the  form  of  a  flat- 
tened tube. 

CENTRAL  STATIONS,  PLANTS,  SYSTEMS  AND  APPLIANCES. 

London  Central  Stations. — The  leading  editorial  in  the 
Lond.  "Elec,"  May  25,  is  devoted  to  its  annual  analysis  of 
the  capital  and  revenue  accounts  of  the  stations  in  London; 
the  tables  are  quite  complete  and  contain  the  accounts  under 
a  large  number  of  sub-divided  headings.  Xo  attempt  at  a 
comparison  is  made  and  the  tables  do  not  admit  of  being  ab- 
stracted, but  the  following  figures  are  given  in  the  text:  The 
average  capital  expended  per  lamp  connected  is  $25,  the  best 
individual  figure  being  about  $12.50;  the  aggregate  gross 
income  for  1893  amounted  to  about  $1,425,000,  and  the  total 
kilowatt  hours  in  the  meters  amounted  to  nearly  ic,ooo,ooo, 
the  increase  in  both  cases  being  about  25  per  cent,  over  the 
figures  for  the  previous  year;  the  average  market  price  of  a 
kilowatt  hour  in  London  last  year  was  12.76  cents;  the  aver- 
age return  per  lamp  connected  was  about  $1.85;  the  total 
coal  bills  amounti^-d  to  about  $274,000,  equivalent  to  about 
2.65  cents  per  kilowatt  hour  sold  or  10  per  cent,  less  than  in 
the  previous  year;  the  lowest  coal  bill  per  kilowatt  hour  was 
that  of  the  Kensington  company,  and  was  1.48  cents,  the 
next  being  that  of  the  Westminster  company  at  1.56  cents. 

Central  Stations  in  Germiny. — The  article  of  Mr.  L'ppen- 
born,  mentioned  in  the  Digest  lune  2.  is  abstracted  brieflv  in 
the  Lond.  "Elec.  Eng.,"  May  25. 

Destructors, — The  report  on  dust  destructors  for  the 
electric  lighting  of  the  Shoreditch  Vestry  is  given  in  full 
in  the  Lond.  "Elec  Rev.,"  May  25.  It  is  intended  to  supply 
steam,  not  only  for  the  lighting  station,  but  also  for  baths  and 
wash  houses ;  they  estimate  that  the  average  daily  winter  load 
on  the  central  station  may  be  taken  at  100  kw.  at  the  start 
and  considerably  less  during  the  summer  months,  and  that 
the  probable  annual  expenditure  in  coal  for  the  baths  and 
wash  houses  would  amount  to  $2,500;  a  tabu'ated  estimate 
of  the  capital  required  shows  it  to  be  $87,500  and  the  annual 
saving  in  adopting  the  dust  destructors  instead  of  using  coal 
is  given  as  $21,650;  the  proposed  plant  includes  the  Halpin 
storage  system,  in  which  the  steam  is  stored  (as  described  in 
the  Digest  Feb.  11  and  18,  1893). 

Cost  of  Electrical  Energy. — A  continuation  of  the  dis- 
cussion of  Mr.  Crompton's  paper  is  given  in  the  Lond. 
"Elec.  Eng.,"  May  25. 
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WIRES.    WIRING  AND    CONDUITS. 

Couplings  /or  Underground  Wires. —  "Ind.  and  Iron," 
May  25,  contains  an  illustrated  description  of  a  new  screw- 
coupling  for  underground  cables  used  in  England;  the 
wires  are  screwed  together  and  the  joint  is  enclosed  in  a 
screw  cap. 

Lead  Covered  Cables. — A  machine  for  making  the  lead 
covering  is  illustrated  and  described  in  'La  Lum.  Elec," 
May  19. 

•     TELEGRAPHY,   TELEPHONY  AND   SIGNALS. 

Loud  Speaking  Telephone. — The  Graham  telephone  is 
mentioned  again  in  the  Lond.  "Elec.  Rev.,"  May  25,  in  which 
it  is  spoken  of  very  highly;  the  edit<jrs  have  personally  in- 
>pected  and  used  them  and  state  that  no  description  can 
possibly  do  them  justice;  they  say  that  they  are  no  labora- 
tory instruments,  but  simple,  reliable,  practical  telephones 
which  any  one  can  use  at  once;  they  believe  that  this  tele- 
phone will  create  a  sensation  and  ought  to  revolutionize  the 
present  systems;  that  it  is  an  enormous  advance  on  any- 
thing they  have  seen,  that  the  articulation  is  perfect  and  the 
loudness  wonderful;  the  talking  can  be  plainly  heard  all 
•  •ver  the  room,  and  no  call  bell  is  therefore  required. 

Leakage  in  Telegraph  Wires. — The  Lond.  "Klec. ."  .May 
25,  contains  an  article  by  Mr.  Fitzgerald,  "On  the  Effect  of 
Leakage  on  Wave  Propagation  in  Telegraph  Wires;  or,  Mr. 
( )liver  Hcaviside's  Theory  Explained  by  Analogy."  Analo- 
gies are  inade  with  the  propagation  of  air  waves  and  the  ac- 
tion of  balls  hitting  again.st  one  another;  the  article  does  not 
admit  of  being  abstracted;  it  is  written  in  an  easily  under- 
stood style  and  i's  of  considerable  interest;  some  of  the 
.inalogics  appear  to  be  new. 

Type  Printers. — .\  somewhat  detailed  description,  includ- 
ing 15  cuts  of  the  instrument  used  by  the  Exchange  Tele- 
graph Company,  by  Mr.  Digby  Latimer,  is  reprinted  in  the 
Lond.  "I'^lec.  Rev.,"  May  25. 

Electric  Clocks. — The  Schmehlik  master  clock  for  electric 
time  transmission,  and  itself  operated  electrically,  is  described 
and  illustrated  in  the  "Elek.  Anz.,"  May  13. 

The  Cauderay  system  of  clocks,  operated  electrically  by 
primar}'  batteries,  is  illustrated  and  described  in  "E'Elcc," 
May  19. 

Pacific  Cable.  ~\\\i>{\\er  letter  in  reply  to  tiie  former  one 
is  iHiblishcd  in  the  Loud.  -I-'Jec.  Rev."  and  'VA^c.  Eng.," 
May  25. 

ELECTRO-CHEMISTRY. 

Alternali'  Current  EleUro'v-iis.  —  The  Ltjiid.  "Klec.  Uev.,"" 
.May  25,  recommends  highly  a  Royal  Society  pai)er,  volume 
LI \'..  page  407,  by  Ilopkinson,  Wilson  and  Lydall,  for 
those  interested  in  connnercial  electrolysis;  a  ver>'  lirief  ab 
stnu  t  is  givcji,  in  which  it  is  stated  that  0.00000007  gram  of 
hvdrogiii  is  sufticient  to  polarize  1  square  centimetre  of 
platinum. 

Chloride  Accumulator. ^^W^ft  article  by  .Mr.  .\iidrcoli  is 
continued  in  the  Lond.  "Elec.  Rev.."  May  25;  he  .states  that 
it  is  an  mideniable  fact  that  the  first  chloride  of  lead  ac 
cmuulator  was  made  twelve  years  ago  by  Mr.  Maxwell  Lyte. 
who.  however,  made  solid  plates  and  that  he.  Mr.  .\n«lrcoIi. 
was  the  first  to  combine  the  chloride  of  lead  with  the  crici  in 
1X86. 

^  Minimum  1:.  M.  F.  for  Alkaline  .Solutio -i . —The  Lon<i. 
"I'.lec.  Rev.."  May  25.  recommend?  a  paper  bv  Mr.  \(. urn- 
son,  read  at  the  I'rench  Academy  of  Sciences,  in  which  he 
establishes  and  confirms  the  law  that  the  minimum  E.  M.  F. 
is  constant  on  the  one  hand  for  oxy-salts  and  nu  the  other 
for  haloids  derived  from  the  same  acid. 

A7<'c/rio;//;,r/>/;tr.  Attention  is  called  in  tli-  Lond. 
"Elec.  Rev.."  ^fay  25.  to  a  paper  in  the  "Chcmiker  Zeitimg." 
vohinie  X\II..  page  1.633.  in  which  a  satisfactorv  method 
for  indigo  dyeing  is  given. 

MISCELLAXKO^'g. 
Pumps /or  Great  Pressure. ~\-A  'LFlec,"    Mav  19.  a  sys- 
tem of  centrifugal  pumps  for  great  pressures    is  described 


and  illustrated;  an  electric  motor  is  coupled  directly  to  two 
or  more  centrifugal  pumps,  which  are  connected  in  series, 
the  water,  after  having  passed  through  one  pump,  entering 
the  other  and  receiving  additional  pressure;  the  system  is 
in  use  in  France.  An  abstract  of  the  article  is  given  brielh 
in  the  Lond.  "Elec.  Eng.,"  May  25. 

World's  Fair.— The  Lond.  "Llec.  Rev.,"  and  "Elec. 
Eng.,"  May  25,  give  the  portion  on  electricity  from  the  re- 
port of  the  Royal  Commission  for  the  Chicago  E.xhibition. 

Electricity  and  Some  0/  Its  Uses. — A  lecture  by  Sir  Fred- 
crick  Bramwell,  of  an  elementary  character,  is  reprinted,  witli 
the  illustrations,  in  the  Lond.  'Elec.  Eng.,"  May  25. 

Consumers  0/ Electricity. — An  article  in  the  Lond  "Elec. 
Rev.,"  May  25,  discusses  the  new  Users'  Association,  men- 
tioned in  the  iJigest  last  week. 

Automatic  Eiectrolyzing  Machine. — A  ''nickel-in-the-slot" 
machine  for  generating  a  pulsating  current  to  be  taken  by  the 
hands  is  illustrated  and  described  in  "L'Elec,"  May  19. 


The  Geary  &     Mossop    Dour  Spring. 


The  door  spring,  shown  in  the  illustration,  is  one  of  the 
latest  i)roducts  of  Messrs.  (iear)-  &  .Mossop,  Chester,  Pa.,  of 
which  Craig  R.-  Arnold  is  the  selling  agent. 

This  spring  is  constructed  on  new  principles,  avoiding  the 
use  of  iron  or  such  metals  as  will  rust  and  corrode,  thus  affect- 
ing the  efficiency  of  the  device.  The  principal  deviation  is  the 
u.se  of  a  long  ])hosphor  bronze  spring.  <me  end  of  which 
is  fastened  in  the  brass  head  plate  which  secures  it  to  the 
door:  the  other  end  of  the  spring  has  a  small  brass  washer 
fastened  into  it,  and  located  between  these  ends  is  a  German 
siher  contact  strip  which  is  bent  in  the  form  of  a  loop,  thus 
giving  great  flexibility  to  the  contacts.  The  binding  screws 
have  conical  heads  and  the  German  silver  tongue  m.ikes 
or  breaks  the  circuit  as  desired  between  these  screws.  The 
wires  are  fastened  under  the  heads  of  the  latter. 


DOOR     SlMil.NC 

.should  thise  heads  become  worn  in  time  by  use.  they  are 
readily  changttl  to  a  new  position,  thereby  presenting  a 
fresh  surface  f<»r  contact.  The  use  of  the  i)hosphor  bronze 
spring  in  this  .shape  secures  a  number  of  advantages.  In- 
stead of  the  pin  being  rigid,  it  is  flexible  to  a  degree  never 
before  reached,  r.nd  the  Gcnnan  silver  tongue  is  readily 
change<l  from  one  turn  to  another,  and  tightens  or  loosens 
the  contacts  as  desired. 

(Juite  aiuUher  advantage  that  will  l>c  appreciated  by  ar- 
tisans is  the  fact  that  a  single  bit  bored  into  the  frame  will 
.idmit  all  of  the  apparatus:  no  chisels  or  other  tools  are 
re(iuire<l.  liie  hole  which  admits  the  insulating  head  leaves 
.nnple  room  for  the  wires  to  be  connected. 


A    New  Transformer  Cut-Out. 


The  Packanl  Electric  Company.  Warren.  O..  has  recently 
placed  on  the  market  for  use  with  the  Packard  transfonner  a 
new  cut-out.  which  has  been  designenl  to  overcome  the  diffi- 
cultv  in  securing  a  desirable  transformer  cut-out  perfectly 
safe  and  convenient  to  handle  and  renew,  and  at  the  same 
time  securing  an  absolute  and  sufficient  electrical  contact 
Fig.  1  shows  the  manner  in  which  the  fuse  plug^  project 
from  the  front  of  the  case,  so  that  they  can  be  easily  with- 
drawn or  replaced.  Protection  is  afforded  by  a  hinged  cap, 
which   entirely  covers  and   conceals  the  porcelain   handle. 
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Thus,  the  transformer  can  be  cut  out  of  circuit  and  a  burned 
out  fuse  replaced  without  tl^e  use  of  any  tool  whatever.  The 
plugs-  are  made  interchangeable,  so  that  a  ncAV  plug  can  be 


FIG.   1.— TRANSFORMER  CUT-OUT. 

slipped  in  in  place  of  the  old  and  the  latter  can  he  re-fused 
for  use  again  at  any  time. 

Referring  to  Fig.  2,  it  will  be  seen  that  the  fuse  lies  along 
almost  the  entire  length  of  the  plug,  one  side  of  which  i^ 
grooved  for  the  fuse  strip,  thus  protecting  it  from  mechanical 
injury  in  withdrawing  or  replacing.  The  plug  is  provided 
with  two  metal  lugs,  bet\\'een  which  the  fuse  is  connected. 
One  of  the  lugs  covers  the  entire  end  of  the  plug;  the  other 
extends  entirely  through  the  plug,  making  a  double  contact 
with  its  corresponding  metal  surface  within  the  cut-out 
block. 

The  cut-out  block  is  a  piece  of  ])orcelain  divided  into  two 
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FIG.  2.— CUT-OUT  FUSE  AND  BLOCK. 

compartments,  seen  at  either  end  of  the  block,  m  these  is 
made  the  contact  with  the  two  ends  of  the  plug.  To  insert 
the  plug  it  is  held  with  the  projecting  lugs  in  a  perpendicular 
position,  so  that  they  will  pass  through  the  slots  shown  in  the 

/ 


first  contact  plate  within  the  block.  As  the  end  of  the  plug 
comes  in  contact  with  the  rod  carrying  the  spiral  spring  in 
the  second  compartment,  a  slight  pressure  is  necessar>-.  'ihis 
forces  the  spiral  spring  back,  making  a  perfect  contact  with 
the  metal  rod  at  that  end  and  allov.ing  the  double  lug  of  the 
plug  to  pass  through  the  two  slots  in  the  first  contact  plate 
above  mentioned.  A  quarter  turn  t<j  either  the  right  or  left 
throws  the  double  lugs  firmly  against  the  first  contact  plate, 
wh?re  they  are  hekl  by  the  pressure  <A  the  spiral  spring  at 
the  other  end  of  the  plug.  It  will  be  thus  seen  that  a  perfect 
contact  is  assured  at  both  ends  oi  the  plug. 


Electric   Bells  on  Lighting  and   Fower  Circuits. 


To  obviate  the  expense  and  tr(juble  in  using  batteries  to 
ring  bells  where  dynamo  circuits  are  available,  the  Electric 
Bell  and  Resistance  Company,  Newark,  X.  J.,  is  now  placing 
on  the  market  bells  to  work  on  circuits  of  from  50  to  500 
volts,  either  direct  or  alternating,  and  without  external  resist- 
ance. The  novel  features  in  these  bells  consists  in  winding 
a  new  high  resistance  conductor  on  the  outside  of  magnet 
.  coils,  and  so  connecting  it  that  there  ir-  no  inductive  spark 
at  armature  contacts,  a  feature  which  ^\■ill  be  readil\-  appre- 


BEL    LiuU    [lUlX'TKlC    LIGHT    CIRCUIT. 

ciated  by  users  of  bells.  Among  the  advantages  asides  from 
getting  rid  of  the  nuisance  of  batteries  is  the  sa\-ing  in  cost 
of  wiring,  as  in  most  cases  it  is  only  necessary  to  wire 
the  bell  circuits  with  one  wire  instead  of  two.  This  is  ac- 
complished by  connecting  the  push  button  to  the  nearest 
service  wire  and  running  a  single  wire  to  the  bell,  and  from 
thence  to  the  nearest  service  wire  from  that  point.  The  bells 
are  wired  the  same  as  ordinary  lamps,  and  have  cut-outs  in 
circuit,  and  with  the  above  method  for  wiring  the  number  of 
wires  as  well  as  trouble  from  bad  wiring  are  diminished.  Fire 
risks  are  lessened,  as  in  case  of  a  cross  with  another  circuit  or 
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j^round,  the  bells  do  not  burn  out  and  set  fire  to  the  ad- 
joining woodwork,  but  ring  and  call  attentioji  to  trouble 
on  the  line.  There  is  no  inductive  spark  to  oxidize  the 
contacts,  and  no  adjusting  is  required  for  weak  or  itrong 
batteries:  bells  once  adjusted  always  remain  so.  The  bells 
arc  mounted  on  a  marbelized  slate  base,  which  insures  per- 
fect insjlation,  and  present  an  appearance  and  finish  much 
superior  to  that  of  ordinar)-  bells. 

The  same  comi>any  is  just  placing  on  the  market  a  500- 
volt  alarm  bell  for  trolley  cars,  motormen's  signals  which 
have  no  external  resistance. 


Electric  Fan    flotor. 


The  type  of  the  armature  adopted  in  the  fan  motor  illus- 
trated,  manufactured    b\-    Roth    &   Eck.   30   Market   street. 


KAN  MOTOlt. 


Chicago,  is  a  Gramme  ring  proportioned  with  a  view  to 
maxinuun  efficiency.  The  l)rushes  themselves  are  small 
carl)f)ii  pencils,  fitted  in  adjustable  holders  and  are  self-feed- 
ing; they  re(|uire  little  attention  and  can  be  replaced  at  any 
liuic  for  one  tentii  the  cost  of  copper  brushes.     The  com- 


casting  in  three  places.  The  current  required  for  the  1-8- 
h.  p.  moior  is  equal  to  that  used  by  one  i6-c.  p.  lamp.  The 
motor  has  selt-oiling  bearings,  and  a  few  drops  of  oil 
properly  applied  w  ill  lubricate  it  lor  a  month. 


We  illustrate  herewith  some  new  and  interesting  apparatus 
of  the  Carpenter  Enamel  Rheostat  Company,  of  Bridgeport, 
Conn. 

¥\g.  I  shows  a  new  automatic  switch,  just  placed  upon 
the  market  by  this  company.  The  switch  is  shown  in  the 
position  of  "motor  stopped."  and  also  "motor  running."  To 
start  up  the  motor  the  operator  takes  hold  of  the  round 
wooden  handle  attached  to  the  anr.ature  of  the  magnet  and 


FIG.    1.     ArT()M.\TU'    SWITCH. 

moves  it  through  about  120  degrees  before  the  rheostat 
lever  moves  at  all.  In  moving  the  handle  through  the  next 
120  degrees  the  rheostat  lever  moves  over  the  rheostat  con- 
tacts, graduall)  cutting  out  the  resistance  in  circuit  with  the 
motor  armature.  The  automatic  switch  will  theii  be  in  the 
l>osition  shown  by  the  illustration  motor  running."  all  of 
the  resistance  lieing  cut  out  and  the  armature  being  in  con- 
tact with  the  electromagnet,  which  is  excited  by  the  current 
going  to  the  nu)tor.  If  for  any  cause  the  current  supplying 
the  motor  should  fail,  the  electromagnet  loses  its  magnetism. 
and  the  keeper  arm,  actuated  by  a  coiled  spring,  flies  hack. 


FiaS.  3  AND  •«. -SWITCH  AM)  THEATRE  DIMMER. 


FIO.  2.-REGL  LaT  ^Q  ^^^  RE\  bR5INn  SWITCH. 


nuitators  arc  made  of  gun  metal  carefully  in>ulated  with 
mica.  The  speed  can  be  regulate  1  by  the  switch,  giving 
three  speeds.  2.000.  1,400  and  800  revolutions  per  minutj*. 
The  motor  is  placed  upon  a  tripod  swivel  base  and  can  with 
little  exertion  be  turned  to  face  in  any  direction.  The  guard 
i?  made  of  hcivy  stiff  brass  wire  and  attached  Xq  the  field 


and  after  moving  through  120  degrees  it  engages  with  the 
rheostat  lever  and  the  momentum  of  the  keeper  arm,  to- 
gether with  the  action  of  the  coiled  spring,  drives  the  rheo- 
stat lever  to  the  position  "motor  stopped"  again. 

By  the  use  of  this  automatic  switch,  the  burning  out  of  a 
motor  annature  due  to  improper  starting  up  or  due  to  sud- 
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dea  application  of  current  after  temporary  interruption  in  the 
service,  is  entirely  obviated.  The  switch  is  well  designed 
and  very  compact. 

Fig.  2  shows  a  regulating  and  reversing  switch  for  travel- 
ing crane  and  elevator  motors  of  large  capacity,  say,  30  kw., 
and  has  novel  features,  insuring  freedom  from  sparking  at 
the  contacts  upon  reversal  of  current. 

Fig.  3  shows  a  similar  rheostat  for  a  motor  of  i  kw.,  such 
as  are  used  upon  jib  cranes. 

Fig.  4  shows  a  bank  of  theatre  dimmers  of  the  latest  type 
of  the  Carpenter  company.  These  theatre  dimmers  have 
already  become  standard  because  of  their  compactness  and 
safety  as  regards  fire. 


Two-phased    System    for  Lighting  and  Power. 


For  the  past  three  years  the  Stanley  Electric  Manufactur- 
ing Company,  of  Pittsfield,  Mass.,  has  been  quietly  at  work 
perfecting  a  two-phased  alternating  current  system  for  tlie 
distribution  of  light  and  power  indiscriminately  from  the 
same  generator  and  circuit  and  at  even  the  highest  commer- 
cial frequency.  The  determination  to  offer  nothing  for  sale 
until  the  system  had  by  actual  and  prolonged  commercial 
use  been  demonstrated  thoroughly  practical  and  entirely  out 
of  the  experimental  stage  has  been  adhered  to.  This  un- 
usual course  has  delayed  placing  the  system  on  the  market, 
but,  on  the  other  hand,  insures  a  commercial  confidence  not 
ordinarily  given  to  new  systems. 

The  objects  kept  in  view  by  the  inventors  were,  first,  the 


tribution  of  the  same  for  lighting  and  power  by  a  simple  sys- 
tem not  requiring  the  duplicaiion  01  apparatus  and  many 
conversions,  with  consequent  v.aste,  made  necessary  by  other 
plants  heretofore  operated. 

The  various  apparatus  included  in  the  system  are  the  joint 
invention  of  Mr.  William  Stanley,  Mr.  John  F.  Kelly  and  Mr. 
C.  C.  Cnesney,  and  sc>  closely  have  their  labors  been  inter- 
twined that  the  company  has  adopted  the  three  initials 
"  S.  K.  C."  as  the  distinguishing  mark  of  the  various  devices 
included  in  the  system. 

A  great  disadvantage  of  the  alternating  current  system 
of  distribution  as  heretofore  applied  has  resulted  from  its 
not  being  able  to  furnish  power  service  from  the 
same  mains  and  thus  necessitating,  where  there  is 
a  demand  for  power  service,  the  instalation  of  direct 
current  machinery  and  a  separate  system  of  distribution. 
With  the  system  here  described  a  lighting  company  may 
very  largely  increase  its  earning  capital  by  being  able  to  m- 
stall  motors  on  its  lighting  circuit.  It  is  considered  a  safe 
statement  to  make  that  in  the  majority  of  towns  of  any 
size  more  can  be  made  by  furnishing  power  than  light,  as  the 
demands  of  the  former  are  fairly  steady  for  from  eight  to  ten 
hours,  whereas  the  maximum  lighting  service  averages  only 
three  to  four  hours. 

The  inventors  call  attention  to  the  fact  that  their  two-phased 
generators  are  fully  as  good  and  simple  for  lighting  purposes 
as  single-phased  machines  and  can  be  used  interchangeably 
with  the  present  single-phased  machines,  and,  in  fact,  fit  in 
w  ith  existing  systems  just  as  well  as  new  single-phased  gen- 


FIQS.     I     AND    3.— TWO-PHASED    GENERATOR    AND    INDUCTOR. 


production  of  a  system  which  would  permit  of  an  economical 
and  satisfactory  service  of  both  light  and  power  from  the 
same  alternating  generator  and  circuit,  and  one  of  such  a 
character  that  existing  light  companies  could  operate  it  with- 
out discarding  their  present  apparatus;  second,  a  system 
which  would  make  it  possible  for  those  just  starting  in  the 
business  to  equip  a  station  with  one  class  of  apparatus  for  all 
purposes,  thus  avoiding  the  multiplication  of  both  circuits 
and  apparatus  necessary  in  the  past  when  a  company  desired 
to  furnish  not  only  incandescent  and  arc  lights,  but  power; 
third,  to  make  possible  the  qornmercial  transmission  of  the 
energy  Qf  water  powers  over  long  distanc.e§  aiid  \\\^  Uis- 


erators.  By  adding  one  of  these  generators  to  its  present 
equipment  and  by  combining  the  two  existing  circuits  at  the 
station  switchboard,  or,  at  the  worst,  by  adding  one  or  two 
more  small  line  wires,  a  station  can  be  equipped  for  furnish- 
ing light  and  power  indiscriminately  and  when  the  hours' 
of  power  service  are  heavy  the  two-phased  machine  can  be 
run  on  two  or  more  ordinary  two-wire  single-phased  circuits 
just  as  well  as  one  or  two  of  the  old  single-phased  machines 
can  be  run  on  them.  It  is  not  necessar}-  to  throw  anything 
away,  as  the  present  transformers  and  generators  are  just  as 
good  and  useful  with  the  proposed  sy^ten]  35  with  the  origi' 

nal  ones, 
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Stress  is  laid  upon  the  important  element  in  this  system, 
that  as  motors  are  started  and  stopped,  or  their  loads  in- 
creased or  decreased,  lights  on  the  same  circuit  are  not  per- 
ceptibly influence(J;  also  upon  the  fact  that  this  system  can 
be  used  with  the  highest  frecjuencies,  thus  securing  the  great 
advantages  possessed  by  high  over  low  frequencies  in  first 
cost,  superior  regulation  and  economy  of  operation  of  trans- 
formers. 

A  detailed  description  of  the  principles  of  the  t\v<j-phased 
condenser  system  of  this  company  appeared  in  The  Electrical 
World  of  April  29,  1893,  and  we  illustrate  herewith  the  more 
important  apparatus  which  have  since  been  perfected  or  de- 
signed for  its  commercial  working. 

The  generators,  of  which  we  illustrate  in  Fig.  i  the  type 
for  60  kw.  and  120  kw.,  are  all  of  the  same  electrical  design, 
but  have,  however,  a  somewhat  different  mechanical  structure 
in  the  larger  and  smaller  types.  The  revolving  part  of  this 
machine,  which  is  shown  in  Fig.  2,  is  really  the  field,  but  is 
nicjre  pn^perly  termed  the  inductor.  This  is  made  of  a  steel 
casting  upon  the  periphery  of  which  polar  projections  of 
iron  laminae  are  securely  fastened.  There  is  no  wire  what- 
ever on  this  inductor,  and  consequently  trouble  is  obviated 
from  band  wires,  insulation  and  collectors,  it  being  simply 
a  mass  of  metal  which  can  be  put  in  place  and  revolved  with  a 
feeling  of  perfect  certainty  that  nothing  can  happen  to  it. 

The  armature,  shown  in  Fig.  3.  is  made  up  of  laminae  of 
iron  and  is  stationary,  constituting,  in  fact,  the  body  of  the 


ductur  at  all,  which  when  the  machine  is  opened  simpl} 
hangs  m  its  place  in  the  bearings.  The  side  tables  need  not 
be  kept  in  place  except  when  needed,  as  they  are  removable. 
Xo  special  tools  or  appliances  are  necessar)'  in  any  case  to 
insert  a  new  coil  such  as  are  required  with  the  toothed  arma- 
ture tvpe  of  machines  on  the  market,  in  which  the  coil  has  to 
be  forced  under  the  teeth  to  keep  it  from  being  thrown  out  of 
l)lace  by  the  centrifugal  force  due  to  the  rapid  revolution  of 
the  armature. 

The  bearings,  also  shown  in  Fig.  3,  are  of  the  most  ap- 
proved self-oiling  type,  constructed  of  the  best  materials  and 
\er>-  generous  in  dimensions. 

The  armature  and  field  wires  are  brought  out  from  the 
machine  to  a  terminal  board,  shown  in  Fig.  i,  from  which 
the  leads  are  taken  out.  With  this  arrangement  no  wires 
of  any  kind  are  shoAvn  festooned  about  the  machine,  every- 
thing being  shipshape  and  neat.  The  terminal  board  con- 
sists of  two  heavy  slabs  of  marble,  one  secured  to  the  machine 
and  the  other  forming  a  removable  cover.  This  cover  on  its 
inner  face  is  divided  into  partitions  so  that,  when  in  place, 
each  terminal  is  in  a  compartment  by  itself.  It  is  so  ar- 
ranged that  fuses  may  be  inserted  in  the  leads,  if  desired,  as  an 
extra  precaution  against  short  circuits.  This  substantial, 
neat  and  convenient  form  of  leading  the  wires  out  of  a 
dynamo  is  made  possible  by  the  entire  absence  of  collectors 
or  commutators.  By  simply  changing  the  connections  on 
the  board  the  armature  coils  mav  be  connected  either  in 
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FIG.     .2.— I.NDUCTOR  OH    (JKNtKATOK. 

machine.     The  individual  coils  are  very  small,  are  wound  series  or  parallel,  so  that  the  standard  machines  may  i>e 

separately  on  forms  and  then  secured  in  grooves  provided  connected  for  either  i.ooo  or  2.000  volts,  as  desired. 

for  them  in  the  laminations.      Being  so  small  and  statioiiary  The   field   or  exciting  coil   is  circular  and  wound  on   a 

it  is  a  cjmparatively  simple  matter  to  insulate  them  to  safely  copper  spool,  which  rests  in  the  centre  of  the  machine,  sur- 

withstand  E.  M.  Fs.  which  would  not  be  at  all  safe  to  ^en-  rounding  the  inductor.     It  is  thus  easily  insulated  to  a  very 

eral,'  in  the  older  tyi)es  of  alternating  machines.      If  a  coil  high  degree  and.  being  enclosed  on  three  sides  by  the  heavy 

should  be  destroyed  by  lightning  or  any  other  cause,  it  can  be  copper  spool,  danger  of  breaking  down  of  the  insulation  due 

readily  replaced  by  the  ordinary  men  employed  about  a  sta-  to  a  di'cliarge,  caused  by  a  breaking  of  the  ficH  rrmit  wh«n 

tion,  as  can  be  seen  by  reference  to  the  cut.     In  the  small  it  is  ful'v  charged,  is  practically  removed. 

machines  it  is  only  necessary  to  take  off  the  top  iialf  of  the  The  following  efficiencies  are  given  for  the  several  t>T>es 

bearings,  lift  off  the  top  part  of  the  armature  and  raise  the  of  nachines: 

inductor,  when  all  the  coils  are  easilv  accessible.      In   thr  60  kw.      120 kw.     240 kw. 

,.  f  ,  .^  J    1  .1  •    ,  Percent.  Per  c«»nt.  P««r<vnt. 

machine  of  240  kw.  capacity,  and  larger,  the  great  weight  Kffldenoy  at  fun  toad »<  J»s  ^'' 

of  the  parts  would  make  this  plan  very  inconvenient  in  manv        '      ■•    "   ••    half  load.... ■■  9\  n  »< 

stations,  so  removable  side  tables  are  furnished  vith  tliis  t%pc  "        "    quarter  load  8S  8k  *' 

and  by  turning  hand  screws  on  ea^h  side  the  machine  can  he  Having  hut  one  exciting  coil,  and  so  placed  as  t«»  .seeriiv 

drawn  apart  and  all  the  armature  coils  exposed  and  madf  the  besf  magnetic  conditions,  a  degree  of  economy  is  nb- 

ea  -iK   accessible.     Thi';  does  not  reqitke.  disturbing  the  in-  tained  in  the  excitation  of  the  marhi'T^  v'Vh  U  not  nossthl* 
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with   the   older   types    of   generators.     Steel    and    wrouglit 
iron  lan;inations  are  used  where  other  generators  are   com- 
posed of  cast  iron,  and  there  being  no  moving  wire  it  is  safe 
to  run  this  type  with  a  closer  clearance  than  is  advisable  with 
other  machines,  even  of  toothed  armature  construction.     The 
design  also  permits  very  readily  of  abundant  ventilation,  so 
that  it  runs  unusually  cool,  not  only  because  of  this  superior 
ventilation,   but  also  on   account   of  high   efificiency.     The 
maximum   rise  in  temperature  above  the   surrounding  at- 
mosphere is  not  more  than  50  degrees  Falirenheit  in  any  part 
of  the  machine  after  a  continuous  run  of  24  hours  at  full  load. 
One  of  the  most  important  properties  of  the  machines  is 
their  inherent  regulation.     The  designers  have  proceeded  on 
the  theory  that  compounding  in  itself  is  an  unquestioned 
disadvantage,  as   it  complicates   the   generator  and   makes 
conunutation  necessary;    while  it  Ikis  been  necessary,  how- 
ever, in  the  older  types  of  alternating  current  generators  not 
regulating  otherwise  within  30  or  40  per  cent.,  the  new  type 
of  generator  has  an  inherent  regulation  of  from  6  per  cent, 
to  9  per  cent.,  depending  on  the  size  of  the  machine  and 
tb.e  margin  of  E.  M.  F.  desired.     With  one  of  these  machines 
the  full  load,  excepting  one  lamp,  can  be  thrown  ofif  in- 
stantly, it  is  claimed,  without  materially  increasing  the  brill- 
iancy of  the  one  remaining  lamp  (provided,  of  course,  the 
speed  of  the  machine  is  constant),  and  this  is  accomplished 


the  best  economy  in  transformers  and  m  the  operation  of 
motors  by  alternating  currents.  Some  of  the  original  types 
of  alternators  used  in  this  country,  with  the  surface  wound 
armature,  produced  a  very  goof'  form  of  wave,  but  the  so- 
called  t<jothed  armature  machines  (now  adopted  by  all  the 
principal  manufacturers  in  order  to  obtain  higher  efficiency 
and  less  cost  per  unit  of  output;  distort  the  wave  so  that  in- 
stead of  being  in  the  form  of  a  sine  curve  it  is  jagged  and 
irregular.  In  the  generator  described  the  poles,  both  on  the 
ai  mature  and  inductor,  being  stamped  out  of  sheet  iron  by 
dies,  are  all  exactly  true  and  perfectly  formed,  and  as  the 
armature  is  stationary  there  is  no  need  of  overlapping  teeth  tr» 
hold  the  coils  in  place,  consec|uently  the  form  of  the  current 
wave  produced  is  what  it  ought  to  be  theoretically,  that  is,  a 
sine  curve.  In  operating  motors  commercially,  this  is  of 
great  importance,  as  it  permits  of  the  more  complete  elimina- 
tion of  the  false  currents.  In  the  ordinary  operation  of 
lights  it  is  also  important,  because  with  a  current  of  this  char- 
acter the  energy  lost  in  the  iron  of  transformers  (core  loss  in 
watts)  is  about  10  per  cent,  less  than  with  the  usual  form  of 
current  supplied  by  other  types  of  alternators. 

If  it  is  desirable  to  run  alternators  coupled  in  multiple  it 
can  be  more  easily  accomplished  with  this  generator,  from 
the  fact  that  the  poles  on  any  two  or  more  machines,  both  on 
armature  and  inductor,  being  necessarily  exactly  alike,  the 
form  of  current  wave  mi^t  be  the  same  from  ail  the  machines 


FIGS.     4     AND     6— TWO=PHASED     HOTOR     AND     FIELD. 


without  any  extraneous  regulating  device  whatever.  It  is 
claimed  that  there  is  no  possible  advantage  in  compounding 
when  two  or  more  circuits  (with  10  per  cent,  or  more  loss 
when  fully  loaded)  are,  often  supplied  by  a  single  generator 
at  times  when  one  of  them  may  be  fully  loaded  and  the 
others  half  or  quarter  loaded.  The  vexing  problems  of  dis- 
tribution are  solved  by  using  a  closely  regulating  machine, 
and  by  being  more  liberal  in  the  use  of  copper  in  the  line. 
This  liberality  will  pay  for  itself  many  times  oyer  by  saving 
in  operating  expenses,  by  saving  the  first  cost  of  all  sorts  of 
devices  and  by  saving  in  repairs. 

With  the  generator  and  transformers  of  this  company,  a 
line  with  a  loss  of  2  per  cent,  and  good  secondary  wiring,  it 
is  claimed  that  absolute  simplicity  and  reliability  is  attainable. 

As  has  been  pointed  out  by  the  inventors  of  this  system, 
by  Kennelly  and  others,  the  shape  of  the  current  wave  gen- 
erated by  a  machine  is  of  great  importance  in  order  to  obtain 


and  coincide  at  all  times.  The  remarkably  close  regulation 
of  the  machines  is  also  an  important  factor  in  this  connec- 
tion. 

The  alt(Tnating  current  motor  that  shall  fulfill  the  condi- 
tions imposed  by  commercial  service  must  possess  the  fol- 
lowing characteristics:  It  must  start  from  any  position  of 
rest  with  a  torque  considerably  greater  than  its  running 
torque;  it  must  maintain  an  approximately  constant  speed 
under  maximum  variations  of  load  and  its  operation  must 
not  unduly  disturb  the  potential  of  the  system.  The  further 
qualities  of  sirnplicity  of  construction  and  operation  and  of 
efficiency  in  converting  electrical  energy  into  motive  power 
are,  ol  course,  necessary. 

It  is  thus  evident  that  synchronous  motors  cannot  fulfill 
these  commercial  requirements,  for  they  cannot  start  from 
rest  with  sufficient  torque.  Alternating  current  motors  of 
the  induction  type,  either  for  single  or  multiphase  circuits. 
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have  the  disadvantages  due  to  the  false  currents  developed  by 
such  niuiors;  the  dilliculty  of  making  them  with  good  start- 
ing torque  without  producing  very  excessive  false  currents, 
and  the  impossibility,  because  of  these  false  currents,  of  pro- 
ducing a  comprehensive  system  for  both  light  and  power  fed 
by  the  same  dynamo  and  circuits.  These  false  currents  react  on 
and  abnormally  deiliagnetize  the  generator  and  transformers, 
thus  introducing  difihculties  in  regulation.  They  also  would 
make  necessary  the  use  (,i  generators,  lines  and  transformers 
disproportionately  large  for  the  work  to  be  done.  In  a  com- 
mercial system  for  distribution  of  light  and  power  widely 
throughout  the  city,  motors  which  take  current  about  in  pnj- 
])ortion  to  their  load  are  essential. 

Another  reason  why  alternating  motors  have  not  been  in- 
trcKJuced  in  this  country  has  been  because  of  the  high  fre- 
quency here  adopted,  at  which  the  fal.se  currents  are  much 
greater  than  with  lower  frecjuencies,  and  their  disturbing  feat- 
ures more  difficult  to  overcome.  One  object  of  the  Stanley 
company  has  been  to  produce  a  motor  which  would  be  com- 
mercial on  the  standard  fre(|ucncics  used  in  this  country  in 
order  to,  in  a  great  many  places,  simplify  the  pr(j]jlem  oi 
adopting  multiphase  apparatus  because  of  the  vast  amount  of 
money  already  invested  in  generators  and  transformers  only 
adapted  for  this  high  freciuency. 

The  "  .S.  K.  C."  motor,  shown  in  Fig.  4.  is  novel  and  its 
principle  of  (;perati(jn  may  be  best  described  as  consisting  of 


coils  are  wound  separately  and  then  secured  in  place.  These 
coils  are  the  onl}'  part  of  the  motor  connected  with  the  cir- 
cuit. Being  stationary,  they  are  easily  insulated  to  a  high 
degree.  1  he  applied  E.  M.  F.  on  the  coils  is  500  volts.  The 
same  cut  also  shows  what  we  term  the  "compensating  wind- 
ing," which  consists  ot  short  circuited  coils  of  high  conduc- 
tivity placed  in  the  field  poles  for  the  purpose  of  neutralizing 
tile  self-induction  of  the  armature.  This  construction  in- 
creases the  starting  torque  of  the  motors  so  tliat  in  the  stan- 
dard motors  of  different  sizes  at  starting  a  torque  is  ob- 
tained w  hich  varies  from  50  to  200  per  cent,  greater  than  the 
running  torque  at  full  load. 

The  most  unique  and  striking  feature  of  this  motor  sys- 
tem is  the  use  of  the  condenser,  the  function  of  which  is  to 
make  the  motor  take  current  in  proportion  to  its  load  sub- 
stantially as  direct  current  motors  do.  The  condensers  are 
connected  in  multiple  with  the  fields  of  the  motor,  and 
when  so  placed  they  supply  the  lagging  component  of  the 
current,  or,  in  other  words,  the  false  current.  Thus,  with 
tliis  arrangement  the  false  currents,  instead  of  flowing  back 
thnnigh  the  transformer  line  and  generator,  thereby  disturb- 
ing the  whole  system,  simply  flow'  in  a  local  circuit  through 
the  condensers.  This  enables  alternating  current  motors 
and  lights  to  be  operated  successfully  from  the  same  gen- 
erator and  circuit.  Without  condensers  it  is  claimed  that 
alternating  current  motors  cannot  be  operated  on  the  same 
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Fin.     5— TWO-PHASIZI)     ARMATl'RE. 


two  parts,  a  motor  proper  and  a  rotating  transformer,  the 
twt)  parts  alternately  exchanging  their  functions.  It  consists 
electrically  of  two  fields,  which  are  fed  by  currents  differing 
<)o  degrees  in  phase,  and  two  armatures,  though  mechanicallv 
there  is  but  one,  as  shown  in  Fig.  5.  The  winding  is  so  con- 
nected that  the  wire  which  lies  directly  under  poles  on  one 
armature  is  in  series  with  the  wire  lying  between  poles  on 
the  other.  It  is  clear  that  in  this  position  one-half  the  ma- 
chine acts  as  transformer  and  the  other  half  as  motor.  The 
motor  armature  is  shown  wound  and  unwound  in  Fig.  5. 
The  armature  winding  is  not  connected  with  the  circuit,  and 
consequently  the  only  current  flowing  in  it  is  an  induced  cur- 
rent. 

The  fi<?IU  construction  is  accurately  shown  in  Fig.  6.    The 


circuit  with  lights  on  currents  of  high  enough  frequencies 
to  meet  other  conniiercial  conditions,  and  that  there  is  no 
<ither  company  which  even  claims  to  have  motors  for  cur- 
rents of  15.0C0  or  16.000  alteniations.  nor  any  other  motor 
which  is  being  or  can  be  successfully  operated  on  currents 
of  even  7,000  or  8.000  alternations  and  permit  of  lighting 
service  from  the  same  circuit  at  the  same  time.  The  con- 
denser in  use  is  no  trouble  and  does  not  complicate  the  sys- 
tem. When  once  set  up  in  place  there  is  nothing  to  do  to  it, 
being  like  a  transformer  in  this  respect.  Much  study  has 
been  given  for  the  past  two  years  by  the  Stanley  company  to 
the  manufacture  of  condensers,  for  commercial  use  with  its 
motors,  with  the  result  that  they  are  now  g-uaranteed  thor- 
oughly reliable  and  inexpensive' 
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The  Electrical  Stock  Market. 


New  York,  June  9,  1894. 
GENERAL  ELECTRIC  has  displayed  unusual  strength  in  a 
fashion  at  times  to  mystify  people.  The  most  important  develop- 
ment this  week  in  connection  with  the  General  Electric  Company 
has  been  the  placing  of  the  Fort  Wayne  Electric  Company  in  re- 
ceivers' hands.  That  the  collapse  of  the  Fort  Wayne  was  not  unex- 
pected by  the  General  Electric  people  is  evidenced  by  the  fact  that 
in  the  annual  report  recently  promulgated  the  management  put  the 
entire  holding  of  Fort  Wayne  stocks  at  a  valuation  of  $1.  The 
wisdom  of  this  conservative  anticipatory  action  is  now  amply 
demonstrated,  and  the  discounting  in  this  heroic  fashion  of  the 
value  of  the  76,874  shares  of  Fort  Wayne  Electric  stock  owned  on 
Jan.  31  has  prevented  the  news  of  the  receivership  from  having 
any  depressing  effect  on  General  Electric  stock.  The  only  un- 
favorable development,  viewed  from  the  General  Electric  stand- 
point, has  been  the  endeavor  of  the  Fort  Wayne  people  to  escape 
an  attachment  for  $500,000  loaned  by  the  General  Electric.  The 
Fort  Wayne  people  claim  to  have  reorganized  their  property  so 
that  the  attachment  is  not,  they  say,  binding.  The  break  between 
the  two  companies  fully  bears  out,  however,  the  prediction  made  in 
these  columns  in  the  beginning  of  the  year  that  a  rupture  was 
pending.  Outside  of  the  attention  attracted  to  General  Electric 
by  reason  of  its  former  close  relations  to  the  Fort  Wayne,  the  stock 
has  been  worth  watching  this  week  by  reason  of  the  operations  of 
what  is  understood  to  be  a  new  and  powerful  bull  pool.  The  buy- 
ing of  the  stock  was  started  by  the  covering  of  short  contracts 
put  out  some  time  ago.  Little  long  stock  has  come  out  on  these 
raids,-  however,  and  the  total  absence  of  liquidation  has  induced 
traders  to  buy  for  a  time.  The  newly  formed  bull  pool  has  been 
quick  to  make  good  use  of  this  bear  scrambling,  and  the  result  has 
been  a  show  of  strength  hardly  comforting  to  such  operators  as  are 
still  short.  The  directors  are  soon  to  hold  a  meeting  to  consider 
the  impairment  of  capital  and  dividend  questions. 

THE  FORT  WAYNE  ELECTRIC  COMPANY'S  officials  say 
that  the  placing  of  it  in  the  hand  of  A.  J.  Miller,  of  Fort  Wayne,  and 
E.  J.  Hathorne,  of  Boston,  as  receivers,  was  done  as  a  preliminary 
measure  to  reorganization.  Already  the  Fort  Wayne  Electric 
Corporation  has  been  formed  to  succeed  the  old  company,  taking 
up  all  its  assets.  The  new  concern  has  a  capital  of  $1,500,000  as 
compared  with  the  old  company's  capital  of  $4,000,000.  The  officers 
also  assert  thatthe  receivership  is  for  the  purpose  of  readjusting 
friendly  relations  with  the  General  Electric  Company,  which  owns 
nearly  half  of  the  160,000  shares  capital  stock.  In  some  quarters, 
however,  it  is  hinted  that  the  receivership  is  a  deal  more  important 
than  appears  on  the  surface.  It  is  claimed  that,  if  successful,  "it 
means  a  new  electric  company  controlled  and  managed  by  the  old 
Thomson-Houston  people,  and  to  be  an  active  competitor  of  the 
General  Electric  Company."  So  a  party  said  to  be  well  informed 
puts  it.  Naturally  the  stock  has  been  adversely  affected  by  the 
receivership.  Last  week  it  was  $3.50  per  share  bid;  now  there  is 
no  bid  at  all,  and  it  is  freely  offered  at  $1  or  even  50  cents  per 
share. 

WESTINGHOUSE  ELECTRIC  issues  hold  their  own,  The 
board  of  directors  meet  on  June  27  to  consider  the  dividend  ques- 
tion. The  talk  is  a  little  less  certain  this  week  about  the  declara- 
tion of  a  dividend  on  the  common  stock,  but  there  is  no  doubt  as 
to  the  big  business  being  done  by  the  Westinghouse  company.  The 
officials  say  that  shipments  continue  above  recent  averages.  The 
company  is  also  preparing  for  a  new  and  vigorous  campaign  of 
competition  for  local  business.  This  is  to  be  accomplished  by 
means  of  the  United  States  Illuminating  Company,  the  local  rep- 
resentative of  the  Westinghouse.  The  magnificent  and  efficient 
plant  used  at  the  World's  Fair  has  now  been  completely  installed 
in  the  United  States  company's  power  house,  and  everything  is 
ready  to  supply  a  much  improved  arc  and  incandescent  light  ser- 
vice. The  transmission  of  power  is  also  a  feature  of  the  new  plant. 
Mr.  Geo.  W.  Hebard,  who  is  now  a  director  of  both  companies,  is 
to  be  made  president  of  the  United  States  Company,  and  it  is  his 
intention  to  fully  advance  Westinghouse  Electric  business  in  New 
York.  Mr.  Jackson,  who  is  now  president  of  the  company,  will  re- 
main with  it  as  general  manager,  and  the  name  of  the  corporation 
will  be  changed  to  the  United  Electric  Company. 

THE  STREET  RAILWAY  AND  ILLUMINATING  PROPER- 
TIES this  week  made  another  purchase  of  preferred  stock,  513  more 
shares  being  purchased  at  an  average  price  of  $97.41,  as  against 
an  average  price  of  $96.09  for  624  shares  on  May  20.  This  makes 
a  total  of  10,468  shares  of  preferred  stock  retired  to  date  out  of 
profits  arising  from  dividend  and  Interest  payments  on  treasury 
assets. 

POSTAL  TELEGRAPH  stock  has  been  in  some  request  this 
week  on  renewed  reports  of  increasing  earnings  and  the  company's 
improved  facilities  as  an  efficient  and  quick  distributor  of  tele- 
graphic matter. 

WESTERN  UNION  TELEGRAPH,  with  the  departure  of 
the  Goulds  for  Europe  on  their  yachting  experiment,  has  been 
neglected.  The  directors  meet  next  week  to  declai-e  the  dividend, 
and  will  prove  by  making  the  regular  VA  per  cent,  distribution  how 

unfounae<J  the  talh  of  a  reduced  rat©  was. 


AMERICAN  BELL  TELEPHONE  continues  in  high  favor.  The 
bill  for  providing  for  the  increase  in  the  capital  stock  has  passed 
the  Massachusetts  House  of  Representatives,  and  now  goes  be- 
fore the  Senate.  The  bill  has  met  with  considerable  opposition, 
as  it  allows  the  stock  of  the  Bell  company  to  be  increased  free  from 
all  restrictions  usually  placed  upon  corporations  of  its  class.  It 
looks  now,  however,  as  if  the  Senate  would  favor  the  bill,  and 
when  it  becomes  a  law  the  company  -will  issue  the  stock  in  $5,000,- 
000  blocks  until  the  whole  $.30,000,000  are  put  upon  the  market. 
Meantime  present  quotations  are  well  held  on  the  belief  that  even 
if  the  bill  is  finally  passed  with  more  restrictions  attached  it  can- 
not "naterially  diminish  the  earning  capacity  of  the  company.  The 
talk  of  a  possible  cutting  of  dividends  during  the  current  year  is 
pronounced  ill  founded.  People  supposed  to  be  well  informed  are 
looking  for  an  extra  $3  on  July  1,  and  believe  that  the  present  rate 
will  be  continued  for  some  time.  Earnings  are  excellent,  even  in 
these  dull  times,  and  of  late  have  shown  a  most  satisfactory  im- 
provement. 

ELECTRICAL     STOCKS. 

Pnr.  Bid.  Asked. 

Brush  111.,  New  Torli 50                10  30 

Detroit    Jilectrical    Worjvs 10                  2  3 

Uievelaiid   Ueneral   Jilectrlc   Co —                8-5  90 

East  Kiver  Electric  Light 100                 —  6.5 

Electric  Cou.   &  Supply  Co.,  prof 15                15  16 

'•                 "            '•              com i'J                 1.5  17^ 

Edison  Electric  111.,  New  York 100                9912  100^2 

"      Ists —  106  106>2 

Edison  Electric  111.,  Brooklyn 100  105J  103  • 

"            "      Boston JOO  117  118 

"            "            "      Ohicago 100  130  13.5 

"            "            "      I'hllaaelphia 100  125  127 

Edison  Electric  Light  of  Europe —                 —  3 

Bonds  —                80  85 

Ore   Milling —                10  13 

Fort  Wayne  Electric —                  13 

(xeneral  Electric  Company 100                37'g  38 

deb.   5's —                 86I2  87 

Interior  Conduit  and  Ins.  Co 100                45  55 

Mount  Morris  Electric —                  —  6.5 

Westinghouse  Consolidated 50                36V>  37 

"           "            pref 50                511^  52 

Western  Union  Telegraph _                85  85H 

American    Bell    Telephone _  198  199 

*Ex.  Dividend. 


New   Incorporations. 


THE  NEW  ELECTRIC  POWER  AND  LIGHT  COMPANY.  San 
Francisco,  Cal.,  capital  stock  $10,000,000,  has  been  incorporated. 

THE  ELECTRIC  KINDLING  WOOD  COMPANY,  State  Line, 
Miss.,  capital  stock  $15,000,  has  been  incorporated. 

THE  MONROE  CITY  TELEPHONE  COMPANY,  Monroe  City, 
Mo.,  capital  stock  $3,000,  has  been  incorporated. 

THE  POPPOWITSCH  ELECTRIC  COMPANY,  Jersey  City, 
N.  J.,  capital  stock  $100,000,  has  been  incorporated. 

THE  MUTUAL  AUTOMATIC  TELEPHONE  COMPANY,  Cam- 
den, N.  J.,  capital  stock  $200,000,  has  been  incorporated. 

THE  ELECTRIC  TELEPHONE  CONSTRUCTION  COMPANY, 
Cincinnati,  Ohio,  capital  stock  $10,000,  has  been  formed. 

THE  MONTEREY  AND  STAUNTON  TELEPHONE  COM- 
PANY, Monterey,  Va.,  capital  stock  $5,000,  has  been  formed. 

THE  SUBURBAN  ELECTRIC  LIGHT  AND  POWER  COM- 
PANY, Little  Rock,  Ark.,  capital  stock  $50,000,  has  been  incor- 
porated. 

THE  UNION  ELECTRIC  COMPANY,  Cleveland.  Ohio,  capital 
stock  $25,000,  has  been  formed  to  manufacture  electrical  and  me- 
chanical apparatus. 

THE  TEXAS  BURGLAR  AND  FIRE  ALARM  COMPANY.  San 
Antonio,  Tex.,  capital  stock  $10,000,  has  been  formed  to  maintain  a 
telegi-aph  and  telephone  line,  etc. 

THE  SOUTHERN  TELEPHONE  CONSTRUCTION  COMPANY, 
Benneltsville,  S.  C,  has  been  organized  with  B.  Hawkins  as  man- 
ager and  W.  R.  Hawkins  electrical  expert,  to  do  all  classes  of  tele- 
phone construction. 

BABYLON,  L.  I.— The  Montauk.  Orient  and  New  York  Tele- 
phone and  Telegraph  Company  has  been  incorporated,  and  will 
connect  Orient  and  Montauk  with  New  York.  John  Bagshaw  and 
Orange  T.   Fanning  are  interested. 

THE  BR  VDFORD  ELECTRIC  STREET  RAILWAY  COMPANY. 
Bradford,  Pa.,  capital  stock  $100,000,  has  been  formed  to  construct, 
maintain  and  operate  a  street  railway.  The  promoters  are  AV.  R. 
Weaver,  C,  P.  Collins  and  L.  E.  Hamsher. 

THE  OCALA  ELECTRIC  LIGHT  AND  POWER  COMPANY, 
Ocala,  Fla.,  capital  stock  $25,000,  has  been  formed  to  m.aintain  and 
operate  a  plant  for  light,  power,  etc.  J.  A.  Bishop,  H.  L.  Ander- 
son and  C.  Thalheim,  all  of  Ocala,  are  interested. 

THE  Mcdonald  MANUP^ACTURTNG  company,  Chicago, 
111.,  capital  stock  $5,000,  has  been  formed  to  manufacture  and  sell 
annunciators  and  all  forms  of  electrical  specialties  and  appliances. 
A.  R.  Warner,  Frank  Hamlin  and  Wm.  C.  Boyden  are  interested. 

THE  RYAN  DYNAMO  COMPANY,  Hamilton,  Ohio,  capital 
stock  $10,000,  has  been  formed  to  manufacture  and  deal  in  electri- 
cal machinery  and  apparatus,  etc.  The  promoters  are  C.  L.  Cor- 
nell, J.  M.  Beeler,  E.  G.  Ruder,  J.  B.  Cornell,  Jr.,  and  L.  A.  Becker. 

THE  LAMPASAS  WATER,  ICE  AND  ELECTRIC  COMPANt". 

Lampasas,  Tex.,  capital  stock  $30,000,  has  been  formed  to  furnish 
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the  public  with  water,  ic«  and  electric  lights.  W.  L.  Vining.  J.  W. 
Martin,  C.  A.  Juhlin  and  C.  L.  Morgan  are  the  promoters. 

THE  SWEET  ELECTRIC  AND  MANUFACTURING  COM- 
PANY, Grand  Rapid.s,  Mich.,  capital  stock  $100,00<J,  has  been 
formed  to  manufacture  and  sell  machinery  and  electrical  appliances. 
C.  G.  Krltser,  S.  Barnes  and  D.  F.  Smith,  all  of  Grand  Rapids,  are 
interested. 

THE  TERRE  HAUTE  ELECTRIC  RAILWAY  COMPANY. 
Terre  Haute,  Ind.,  capital  stock  $500,000,  has  been  formed  to  op- 
erate an  electric  railway.  P.  P.  Thomas,  J.  G.  McNutt,  M.  F. 
Huike.  Russell  B.  Harrison,  T.  Moore,  Jr.,  and  T.  A.  H.  Hay  are 
inl'.-rested. 

THE  LOS  ANGELES.  PASADlONA  AND  ALTADENA  RAIL- 
WAY COMPANY,  Los  Angeles,  Cal.,  has  been  Incorporated  by 
G.  G.  Green,  Woodbury,  N.  J.;  Andrew  McNally,  Chicago,  111.;  C. 
P.  Stewart,  Baltimore;  G.  H.  Barker,  Philadelphia.  Pa.,  and  others. 
The  capital  stock  is  $1,000,000,  and  it  is  intended  to  build  and  oper- 
;it<-  a  line  between  the  points  mentioned. 


special  OvOt*rc*eii.ioudcuce. 

New  York  Notes. 


'  )i'KicH  OK  The  Electkical  Wokld,        J 
253  Broadway,  New  Yokk,  June  ii,  1894.  J 

THE  LEWIS  ELECTRIC  COMPANY,  formerly  at  120  Broad- 
way, has  removed  to  80  Broadway. 

THE  BROOKLYN  HEIGHTS  RAILROAD  COMPANY  carried 
nearly  40<t,000  pas.st;ngors  on  Sunday,  June  :'>,  on  its  various  lines. 

A.  S.  D1-:VEAU,  manufacturer  of  telephones,  reports  business 
very  good,  having  orders  for  several  hundred  instruments  on  hand. 

THE  SAFETY  INSULATED  WIRE  COMPANY  is  preparing  to 
move  to  T^o  to  2:i'J  West  28th  street,  where  It  will  have  better  fa- 
cilities for  supplying  the  increasing  demand  for  its  well  known 
wire. 

MR.  R.  E.  DIFFENDERFER,  general  manager  of  the  Standard 
Electric  Company,  Philadelphia,  was  in  town  last  week.  Mr.  Dif- 
fenderfer  will  have  somelhing  interesting  to  show  to  the  electrical 
trade  very  soon. 

THE  MOTORMEN  of  the  Consolidated  Traction  Company,  at 
Newark.  N.  J.,  have  had  their  eyes  examined,  as  the  numenjus 
fatal  accidents  on  the  trolley  lines  at  Newark  are  said  to  he  largely 
due  to  def<-ctlve  eyesight  on  the  part  of  the  motormen. 

THE  HOARD  OF  ALDERMEN  of  Brooklyn  has  overriden  Mayor 
Schler'-n's  veto  of  tin-  telei)hone  franchise  granted  to  the  New  York 
and  Eastern  Tt-lt-graph  ajul  T.hphone  Comp.-iny.  The  mayor 
wishcfl  th(;  fraiuhlsf  amended  to  better  secure  tht-  city's  Intt-rests. 

MK.  J.  W.  IKJLLOWAY.  of  the  Warren  Electric  and  Specialty 
Company.  Warn-n.  Ohio,  arrived  In  the  city  last  week  and  ex- 
peris  to  remain  In  this  vicinity  for  about  m  days,  visiting  his  fam- 
ily, who  llv<-  on  .S(iit<ii  Isliind,  and  .itti-nding  to  the  buHlncss  of  th<- 
company. 

THE  ARGUMENT  on  Ih.-  motion  of  the  Consolidated  Electric 
Storagi-  Company  against  the  Electric  Storage  Battery  Company, 
miinufa(t\ir<M»  of  the  chloride  battery,  for  a  preliminary  injunction 
was  lirought  to  ;i  close  on  the  7th  Inst,  b.-fon-  Judg'"  <;riin  in  the 
United  States  Circuit  Court  at  Trenton. 

THE  c;ENERAL  E.  S.  'gREELEY  glided  Into  the  water  in  th.- 
presence  of  l.-^oo  pcojilc  at  New  Haven  on  June  ti,  but  was  pr^lmptly 
secured  by  a  lug  and  takm  to  a  whaif.  She  Is  a  four-masted 
schooner  of  2.200  tons  burthen,  and  her  owners  feel  assvin-d  that  If 
there  is  anything  In  a  name  her  success  Is  iissured. 

MR.  JOSI'.I'II  SACHS  has  opened  an  oMlo'  at  32  Nas.«au  street. 
New  York.  w!)ere  hi-  will  practice  as  a  di-vl»ing  and  consulting  engi- 
neer. His  specialty  will  be  In  the  api>ll<atlon  of  electricity  to  new 
and  special  uses,  designing  the  necessary  apparatus  or  giving  ad- 
vice as  to  how  desired  results  may  be  attained  by  electrical  means. 

THE  E.\(M:LLENCE  of  the  Davidson  st.am  pump,  built  by 
M.  T.  Davidson.  Brooklyn.  N.  Y..  is  attested  by  the  large  number 
used  by  the  United  States  Government  In  various  situations.  A 
recent  Installation  consists  of  four  Davidson  pumps  of  special  de 
sign  aboard  the  U.  S.  battleship  Texas,  to  be  used  for  operating 
the  hyilranllr  machinery  of  the  turrets  and  h<'avy  guns. 

THE  NOItTH  RIVER  BRIDGE  BILL  has  finally  received  the 
signature  of  the  President,  after  passing  both  branches  of  Con- 
gress. If  the  undertaking  is  curried  through,  the  transportation 
facllltlc"?  to  and  from  New  York  will  be  enormously  Increased.  If 
It    becomes   a    great    imsst  nger    '  bfare.   as   has    the    Brooklyn 

Bridge.  It  Is  quite  possible  that  ity  will  bo  a<lopted  as  a  mo- 

tive power. 

ELECTl^IC  RAILWAYS  AND  THE  CONSTITUTIONAL  CON- 
VENTION.- Mr.  Andrew  H.  Green  Introduced  a  resolution  l>efore 
the   Constit\i>lonal    Convention   reeiting   the   d  fa   com- 

stltutlonal   provision   prohibiting  free  grants  <■  •;,  nnd  se- 

curing gre.nter  protection  of  cities'  Interests,  nnd  calling  on  the 
mayors  of  New  York  and  Brv>oklyn  for  various  information  In  re- 
gard to  street  railways  in  those  cities. 

ILLEGAL  SUBWAYS.-  At  the  ni.rtlng  of  the  BoMrd  of  Electri- 
cal Control  last  week  It  was  said  that  several  gas  companies  had 
been  secretly  layii;g  pipes  containing  electrical  conduct<irs  In  dif- 
ferent  pnrts  of  the  city  in  violation  of  the  city  contracts  with  the 


subway  companies.  The  mayor  offered  a  resolution  directing  the 
commissioner  of  public  works  to  make  an  investigation  and  have 
the  conductors  taken  out  wherever  they  were  found.  The  mayor 
•  xplalned  that  the  gas  companies  laid  their  pipes  at  night.  One 
"f  the  principal  gas  companies  of  the  city  had  been  discovered 
laying  a  gas  main  on  one  of  the  principal  avenues  for  the  purpose 
■•f  ijutting  in  an  electrical  conductor  for  its  own  use. 


New  England  Notes. 

B^  A.\CH  Opuce  ot  The  Electkical  Wo«u>.  1 

Room  91,  Hathawav  Building.  620  Atlantic  Ave.     > 

HosTON,  Mass..  June  9,  1894,         ) 

MALDEN,  MASS.— The  West  End  Street  Railway  Company  has 
asked  the  aldermen  for  right  to  lay  double  tracks  on  Highland 
avenue,  from  Middlesex  Fells  to  Wellington  line. 

LOWELL,  MASS.— The  aldermen  have  refused  the  South  Side 
.Street  Railway  a  location  to  enter  the  city.  Because  of  this  action 
the  directors  will  not  press  for  a  location  in  Lawrence. 

THE  AMERICAN  CIRCULAR  LOOM  COMPANY,  of  Boston, 
has  removed  its  offices  from  620  Atlantic  avenue  to  its  factorj'. 
Highland  and  Suffolk  streets,  Cht'lsea,  Mass.  Its  iK>slal  address 
is  Chelsea  Station,  Bo.ston,  Mass. 

THE  HIGHAM  ELECTRIC  COMPANY.— The  address  of  this 
company  is  164  High  street  (Fort  Hill  square).  Boston,  where  Mr. 
Hlgham.  Us  president,  will  be  pleased  to  rective  all  who  may  wish 
to  observe  and  inspect  its  new  incandescent  arc  lamps. 

LACONIA,  N.  H.— By  the  burning  of  the  works  of  the  Laeuma 
Car  Company  there  were  consumed  20  electric  cars  Intended  for  the 
Brooklyn,  N.  Y.,  Highland  street  railway,  and  also  five  others, 
which  were  to  be  shipped  on  the  next  day  to  different  roads. 

MR.  F.  A.  SCHEFFLER.  who  has  been  connected  with  the  Stir- 
ling com-pany  for  the  last  year  as  its  sales  agent  in  New  York,  has 
gone  to  Boston,  where  he  will  co-operate  with  Mr.  J.  Bradford  Sar- 
gent, the  New  England  representative  of  the  Stirling  company,  in 
his  efforts  to  bring  the  Stirling  more  prominently  before  the  steam 
users  of  that  section.  Mr.  John  MacCormack,  who  Is  very  well 
and  favorably  kn'own  to  the  boiler  trade  throughout  the  East,  suc- 
ceeds Mr.  Scheffler  as  manager  of  the  New  York  office  of  the  Stir- 
ling company. 

THE  DAVIDSON  VENTILATING  FAN  COMPANY,  of  Boston, 
has  add>d  recently  to  its  list  of  agencies  that  of  the  Wenstrom 
Electric  Company,  of  Baltimore,  whose  dynamos  and  motors  it 
will  represent  exclusively  in  New  England,  and  which  places  It  in 
a  jiosition  to  enter  more  actively  into  the  electric  lighting  and  power 
field.  This  company  now  represents  in  New  England  the  Colum- 
bia incandescent  lamp,  the  Stanley  motors  and  the  Norwich  Insu- 
lated Wire  Company,  aside  from  its  regular  business  of  ventilating 
fan  machinery  and  motors.  Mr.  Frank  B.  Parsons  is  the  manager 
of  the  company,  and  Is  a  thoroughly  energetic  and  go-lahead  busi- 
ness man. 

THE  BEACON  VACUUM  PUMP  AND  ELECTRICAL  COM- 
I'ANY,    Boston,    reports  an   excellent   demand   for   its  "         nt 

lamps,    and    its   constantly    growing    business   has    ne.  in- 

creased space  in  its  factory.  It  Is  selling  from  ;?.000  to  4.u«w  lamps 
every  day,  and  is  placing  on  the  market  its  new  32  and  50  c.  p. 
lamps,  of  all  voltages,  the  same  as  heretofore.  One  of  Its  specialties 
is  the  manufacture  of  lamps  representing  all  the  v.nrlous  colors  of 
glass,  with  the  colors  lasting.  The  Beacon  company  has  recently 
placed  Itself  In  communication  with  the  trade  ir- 

Ing  the  jiast  season,  rojuesting  reports  of  any  >  ug 

thi'lr  operation,  to  which  it  has  received  numerous  flattering  re- 
plies, and  it  is  desirous  of  hearing  from  others  as  soon  as  possible — 
complaints  as  well  as  compliments. 


Western  Notes. 


B>!«KCH  Opficf  r>r  Th«  Ei-wmiic*!  Worn  p        I 
5J^  Monailni>rl<  niilMinc  i'm'*"*!"."  Jnnr    9,  1804.1 

THE  E.  P.  OLEASON  MANUFACTURING  COMPANY  has  re- 
moved Its  Chicago  office  to  183  Dearborn  street,  where  the  resident 
repiesentatlve.   Mr.   F.    L.  Johnson,   will   be  pleased  to  see  his  old 

friends. 

THE  EMERSON  ELECTRIC  MANUFACTURING  COM- 
PANY. llOS-1110  St.  Charles  street.  St.  L«iuls,  Mo.,  has  issued  a 
leaflet  calling  special  attention  to  Its  15-ampere  knife  switch, 
which  sustains  the  w<Mi-d<'served  reputation  for  excellence  which 
the  goods  of  this  company  bear. 


Canadian   Notes, 

Ottawa.  OnL,  June  9.  1)91. 
LONDON.  ONT.— A  new  offer  has  been  received  from  the  Chi- 
cago Installation  Company  for  the  electric  railway  franchise  in 
this  city.  The  ofTer  concedes  worklngmen's  tickets  In  the  morn- 
ing and  evening  at  eight  for  25  cents,  guarantees  a  one.  two  and 
throe  percentage  as  before,  and  undertakes  nil  risks  of  a  lawsuit 
with    the  present   compnny. 

OTTAWA.  -  A  hill  has  |>assed  the  Dominion  Parliament  giving 
the  Oovernmeiu  p-wer  to  require  eleqtrlc  railways  to  provide  ade- 
quate  shelter   for   their   motormen.      Mr.    Muloc.k   said   his    whole 
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idea  was  to  have  the  motormen  sheltered  from  the  weather.  The 
minister  of  railways  approved  of  the  bill.  He  said  it  was  a 
necessity.  Motormen  were  amply  protected  in  Ottawa,  but  in 
some  towns  they  were  not. 

MONTREAL.— The  net  profits  of  the  Montreal  Street  Railway 
Company,  after  paying  running  expenses,  city  percentage,  fixed 
charges,  etc.,  as  shown  by  the  official  figures  for  the  winter  six 
months  commencing  Oct.  1  last,  were  $70,450,  an  increase  of  $58,- 
479.86  over  the  corresponding  period  of  last  year.  During  many 
previous  winters  the  company  only  made  expenses.  The  number 
of  passengers  carried  in  the  last  six  winter  months  was  8,.592,944, 
as  against  7,240,553  during  the  previous  winter.  In  March,  1894, 
the  cars  carried  1,517,880,  against  1,227,115  for  the  same  month  last 
year.  The  average  number  carried  per  day  in  March,  1894,  was 
48,991,  and  in  March,  1893,  38,984. 


English  Notes. 

London,  England.  May  30,  1894.. 
LAMP  TESTS.— The  lapse  of  the  Edison  lamp  patent  in  this  coun- 
try has  resulted,  as  was  to  be  expected,  in  the  consumers  being  offered 
lamps  of  all  kinds  and  at  all  prices.  One  of  our  best  managed 
electricity  supply  companies  has  decided  to  study  its  own  interest 
and  that  of  its  consumers  by  acting  as  intermediary  between  lamp 
vendors  and  their  unsuspecting  prey.  The  company  buys  the 
lamps  wholesale  and  sells  them  retail,  testing  them  carefully  en 
route.  Already  some  interesting  facts  have  come  to  light.  Eng- 
lish makers,  it  seems,  are  unable  to  cut  off  eight  candles  with  any 
tolerable  degree  of  accuracy;  Continental  makers,  on  the  other 
hand,  are  able  to  do  this  and  also  to  insure  their  watts  per  candle 
being  somewhere  near  the  mark,  at  any  rate,  at  the  start.  Unless 
the  home-made  product  either  shows  a  longer  life  or  a  greater  con- 
stancy of  candle  power  and  "wattage,"  it  will  be  yet  another  case 
of  our  being  beaten  on  our  own  ground. 

THE  COST  OP  ELECTRICAL  ENERGY.— The  discussion  on 
Mr.  Crompton's  paper  on  the  "Cost  of  Electrical  Energy"  came  to 
a  conclusion  last  Thursday;  Professors  Unwin  and  Kennedy,  Mr. 
Druitt  Halpin,  of  hot  water  storage  fame,  and  Mr.  Rosenthal,  of 
the  Babcock- Wilcox  company,  taking  part.  Professor  Unwin  gave 
some  results  of  tests  of  Lancashire  boilers,  which  showed  an 
evaporative  efficiency  of  11.87  pounds  of  water,  and  generally  tra- 
versed Mr.  Crompton's  appreciation  of  the  water  tube  type  of 
boiler  and  his  depreciation  of  North  country  or  bituminous  coal. 
Professor  Unwin  also  gave  some  valuable  facts  with  regard  to  the 
use  of  superheated  steam  in  Alsace.  In  one  case  a  500-h.  p.  com- 
pound engine  used  superheated  (520  degrees)  steam  without  any  in- 
jury to  the  cylinders,  and  with  an  economy  of  20  per  cent.  Pro- 
fessor Kennedy  stated  that  the  Westminster  company,  with  which 
he  is  connected,  had  brought  down  the  coal  (Welsh)  consumption 
per  unit  generated  to  4%  pounds,  and  he  was  prepared  to  predict 
a  future  consumption  of  only  3.64  pounds  per  unit  sold.  He  also 
stated  that  exhaustive  tests  were  being  carried  out  in  Belgium 
with  a  view  of  exactly  ascertaining  the  losses  involved  by  rope 
and  belt  driving.  Discussing  the  much  debated  question  of  small 
central  and  big  "peripheral"  stations,  Professor  Kennedy  pointed 
out  that  after  a  certain  size,  say  3,000  h.  p.  to  4,000  h.  p.,  had  been 
reached,  it  mattered  not  from  the  point  of  view  of  operating  costs 
whether  one  large  or  several  small  centres  were  adopted.  Mr. 
Crompton  in  his  reply  admitted  the  good  performances  of  the  Lan- 
cashire boiler  under  normal  conditions,  but  pointed  out  how  ab- 
normal were  the  conditions  of  central  station  work.  He  concluded 
by  emphasizing  the  value  of  oil-fired  boilers  as  a  standby,  to  con- 
tend with  the  heavy  loads  so  oft^n  thrown  upon  a  station  in  the  day 
time  without  any  warning,  and  lasting  only  for  half  an  hour  or  so. 


|l^m0  xxf  tite  pl^eij. 


Telegraph  and  Telephone. 

MINNEAPOLIS,  MINN.— The  Council  decided  to  advertise  for 
telephones  for  the  police  signal  service,  as  the  city  thinks  it  is 
paying  too  high  a  rate  at  present. 

COVINGTON,  KY.— The  City  Suburban  Telephone  Company  has 
petitioned  for  right  to  erect  poles  and  string  wires  within  the  city 
limits.  The  matter  was  i-eferred  to  the  committee  on  law  and  the 
city  solicitor. 

GREAT  BARRINGTON,  MASS.— The  new  telephone  exchange 
will  be  under  the  management  of  trie  recently  organized  electrical 
firm  of  Evans  &  Whitwell,  and  will  pass  under  their  control  on 
its  completion,  in  a  few  weeks. 

PHILADELPHIA.  PA.— Mr.  Klemmer  introduced  an  ordinance 
granting  permission  to  the  Mutual  Automatic  Telephone  Company 
to  construct  manholes,  cables,  wires  and  terminal  for  electrical 
purposes.      The  bill  was  referred  to  the  electrical  committee. 


Electric  Light  and  Power. 

HOUSTON,  TEX. — Address  J.  T.  Browne,  mayor,  concerning  tl^e 
electric  lighting  contract. 

HAMILTON,  OHIO. — An  election  is  to  be  held  to  vote  on  Issuing 
$50,000  in  electric  light  bonds. 


CARDINGTON,  OHIO.— The  city  voted  to  Issue  $25,000  in  bonds 
for   electric   lights   and    street   paving. 

NEW  BREMEN,  OHIO.— An  election  will  soon  be  held  to  vote 
on  the  issue  of  $10,000  in  electric  light  bonds. 

EL  PASO,  CAL. — J.  R.  Perry  can  give  information  concerning 
an  electric  lighting  system,  which  is  to  be  established  there. 

ESTHER VILLE,  LA. — An  election  will  be  held  June  14  to  vote 
on  the  question  of  issuing  bonds  for  waterworks  and  electric 
lights. 

BUFFALO,  N.  Y.— The  Works  of  the  Warren  Gaslight  and 
Electric  Light  Company  were  destroyed  by  fire  on  June  3.  The 
loss  >s  $6,000. 

WARREN,  PA.— The  plant  of  the  Warren  Gas  and  Electric 
Light  Company  has  been  burned,  with  a  loss  of  $20,00<i.  It  will 
be  rebuilt  at  once. 

BALTIMORE,  MD.— The  Brush  Electric  Light  Company  has  is- 
sued $3,154,000  in  bonds  for  the  purpose  of  rebuilding  its  works 
destroyed  by  fire  last  October. 

SHENANDOAH,  PA.— Several  prominent  Main  street  mer- 
chants and  a  number  of  leading  citizens  are  said  to  be  projecting 
a  new  arc  and  incandescent  electric  plant. 

THE  CLEAR  LAKE  (lA.)  ELECTRIC  LIGHT  AND  POWER 
COMPANY  has  secured  an  exclusive  iranchise  for  20  years  from  the 
city  of  Clear  Lake.      It  will  do  the    city    lighting.      Mr.  John   L. 

Etzel  is  president  of  the  company. 

BEVERLY,  MASS.— The  aldermen  have  refused  the  Common 
Council  a  representation  on  the  committee  to  make  a  new  electric 
light  contract;  the  Council  proposes  to  even  up  by  refusing  to  vote 
any  appropriations  where  they  are  not  consulted. 

BROCKTON,  MASS.— The  City  Council  has  offered  the  Edison 
company  $90  a  year  for  a  1,200-c.  p.  arc  light  and  $14  for  a  16-c.  p. 
incandescent  light  on  a  five  year  contract.  The  city  will  also  pur- 
chase an  engine  and  dynamo  for  a  plant  to  light  the  hall. 

BOONSBORO,  MD.— A  special  election  was  held  June  & 
to  determine  whether  the  town  shall  issue  $15,000  in  bonds  and  sub- 
scribe that  amount  to  the  capital  stock  of  the  South  Mountain 
Electric  Light  and  Power  Company.  There  is  bitter  opposition  to 
the  project. 

BRUNSWICK,  MO.— W.  H.  Finch,  city  clerk,  may  be  addressed 
in  regard  to  the  proposed  erection  of  an  electric  light  plant,  in- 
cluding one  60-h.  p.  engine,  two  18-kw.  incandescent  dynamos, 
switchboards  and  fixtures,  fifteen  2,000-c.  p.  arc  lamps,  two  "miles  of 
circuit,  three-wire  system,  etc. 

MONTROSE,  PA.— Daniel  Killion.  representing  the  Pennsyl- 
vania General  Electric  Company,  of  Philadelphia,  was  in  town  re- 
cently to  confer  with  the  borough  officials  in  regard  to  an  electric 
light  plant.  If  the  borough  puts  in  a  plant  of  its  own,  the  Penn- 
sylvania company  expects  to  bid  on  the  contract. 

GENESEO,  N.  Y.— The  Geneseo  Gas  Company  has  commenced 
the  erection  of  a  building  for  the  electric  light  plant  on  School 
street.  The  lot  fronts  150  feet.  The  building  will  be  of  brick, 
with  slate  roof,  and  fireproof.  It  will  have  two  stories,  75  by  31 
feet,  and  contain  offices,  engine  and  dynamo  room,  etc. 

OYSTER  BAY,  N.  Y.— At  the  meeting  of  the  Town  Board  on  June 
2  an  application  was  presented  by  the  Electric  Light  and  Power  Com- 
pany tor  the  lighting  o'  the  streets  of  the  village.  The  petition 
was  signed  by  a  large  number  of  business  men.  The  board  has  called 
another  meeting  for  June  9,  when  the  matter  will  be  determined. 

HARLEM,  ILL.— Sealed  proposals  will  be  received  until  June 
16  for  furnishing  and  putting  in  place  a  dynamo,  switchboard,  en- 
gine, boilers,  wires,  poles,  electric  conductors  and  appliances  ac- 
cording to  plans  knd  specifications  in  the  office  of  the  village  clerk. 
Proposals  will  be  received  for  the  whole  or  any  part  of  said  electric 
lighting  system.      Henry  C.  Meier  is  village  clerk. 

ROCHESTER.  N.  Y.— The  Niagara  Falls  Power  Company  wiU 
soon  be  formed  in  this  city  by  Frank  W.  Hawley.  The  local  di- 
rectors of  the  concern  will  be  Mayor  G.  W.  Aldridge  and  Henry 
C.  Brewster.  The  other  directors  will  be  Thomas  C.  Piatt,  Frank 
W.  Hawley  and  William  Mertens.  The  amovnt  of  the  capital  stock, 
has  not  yet  been  definitely  determined. 

PITTSBURGH,  PA.— At  a  recent  meeting  of  the  Alleghany  pub- 
lic works  couimittee  bids  were  opened  for  building  an  addition 
to  the  Braddock  avenue  light  plant.  The  lowest  one  was  $25,893, 
and  Director  McAfee  said  this  was  too  high  by  $6,000;  a  sub- com- 
mittee was  appointed  to  trim  the  plans  down  to  a  reasonable  fig- 
ure, when  bids  will  be  again  asked.  A  new  electric  railroad 
scheme  is  on  foot  to  open  up  additional  territory  in  the  East  End, 
across  the  river  to  Homestead.  Ordinances  to  secure  the  necessary 
authority  are  being  prepared  for  presestation  to  councils. 

EVANSTON,  ILL.- The  committee  on  lighting  recommended 
that  the  proposals  opened  at  a  meeting  of  the  Council,  held  April 
24,  for  furnishing  a  new  electric  light  machine  for  the  city's  plant 
in  the  thi-d  ward  be  rejected  and  the  deposits  returned;  also  that 
the  commissioner  of  the  public  works  be  directed  to  re-advertise  for 
proposals  for  furnishing  one  and  two  new  50-light  dynamos,  and  to 
word  the  advertisement  so  as  to  include  proposals  that  may  be 
received  from  owners  of  dynamos  that  were  in  use  in  connection 
with  the  World's  Columbian  Exposition. 
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The  Electric  Railway. 


HARTFORD,  CONN. — Engineers  are  surveying  a  route  for  a  new 
electric  line  to  Windsor. 

COHOES,  N.  Y. — Citizens  are  agitating  the  question  of  the 
local  electric  street  car  line. 

LORAIN,  PA.— The  Hon.  Tom  L.  Johnson  will  build  an  elec- 
tric railway  line  in  Lorain. 

PHILADELPHIA,  PA.— The  Electric  Traction  Company  will 
extend  its  P'lfth  and  Sixth  street  lines. 

NANTICOKE,  PA.— Work  on  the  proposed  electric  road  to  Glen 
Lyon  will  be  commenced  in  about  two  months. 

MEMPHIS,  TENN.  -The  Citizens'  Street  Railway  Company  has 
made  preliminary  .surveys  for  an  electrical  railroad  to  Binghamton. 

VICKSL5URG,  MISS.— The  Vicksburg  Electric  Transit  and  Light- 
ing Company  will  shortly  begin  work  on  its  electric  railroad. 

UNION  BRIDGE,  MD.-It  is  proposed  to  construct  an  electric 
railway  from  Washington  Grove  to  Sandy  Spring,  in  Montgomery 
County. 

BRADFORD,  PA.— An  ordinance  granting  a  franchise  to  the 
Bradford  and  Kc-ndall  Railway  Company  was  referred  to  the  street 
committee. 

NEW  BRUNSWICK,  N.  J.— There  is  some  displeasure  at  the  re- 
fusal of  the  Common  Council  to  encourage  an  electric  road  for  New 
Brunswick. 

THE  ATLANTA  TRACTION  COMPANY  has  been  placed  in  the 
hands  of  permanent  receivers.  T.  B.  Ros-sera-  and  W.  C.  Haile  are 
the  receivers. 

NEW  BRITAIN,  CONN.— The  Central  Railway  and  Electric 
Company  is  considering  plans  for  a  belt  line  In  the  eastern  por- 
tion of  the  city. 

PHILADELPHIA,  PA.— The  United  States  has  lost  its  suit  to 
prevent  the  Gettysburg  Electric  Railway  from  building  a  branch 
trolley  line  to  "Round  Top." 

ALLENTON,  PA.— The  Inter-County  Electric  Railway  Com- 
pany Is  looking  for  a  route  to  Mauch  Chunk,  and  is  likely  to  get 
control  of  the  Mauch  Chunk  Railway. 

BEDFORD  CITY,  VA.— A  meeting  was  held  Saturday  in  the 
Interest  of  the  electric  road  that  It  Is  proposed  to  build  from  Lynch- 
burg to  Bedford  City.  Mr.  H.  Hogan.  of  Burton's  Creek,  was  the 
secretary. 

PHILADELPHIA,  PA.— Ordinances  granting  the  Citizens' 
Clearfield  and  Cambria  Railroad  Company  and  the  Citizens'  Passen- 
ger Railway  Company  the  right  to  lay  tracks  and  use  electric 
motors   were   passed. 

BHf)OKLYN,  N.  Y.— The  Coney  Island  Railroad  Company,  an 
organization  composed  of  citizens  of  Gravesend,  has  determined  to 
construct  a  trolley  line  along  Surf  avenue  to  Gravesend,  from  West 
Brighton  to  Sheepshead  Bay. 

HUBOKION,  N.  J.— A  mass  meeting  was  held  in  the  Hoboken 
city  hall  protesting  against  the  privilege  being  granted  to  the  Jer- 
sey City,  Hoboken  and  Rutherford  Electric  Railway  Company  to 
lay  tracks  through  First  street. 

HR(K)KLVN,  N.  Y.— The  Brooklyn  City  Railroad  Company  Is 
seeking  to  extend  Its  trolley  line,  and  Is  meeting  with  some  opposi- 
tion by  the  Coney  Island,  Fort  Hamilton  and  Brooklyn  Railroad 
Company,  which  desires  the  same  privilege. 

NEW  YORK,  N.  Y.— The  promoters  of  the  White  Plains.  New 
York  and  Mumaroneck,  and  the  New  York,  Elmsfnrd  and  Silver 
Lake  railroads,  to  be  operated  by  electricity,  are  anxiously  awaiting 
the  Kiantlng  of  a  franchise  by  the  board  of  trustees. 

LAWUI'.NCI-:.  MASS.  The  Lawnnce,  Liiwell  and  JIaverhlll 
Street  Railway  Company  has  begun  the  work  of  extension  of  Its 
lino  through  Lowell,  Milton  and  Haverhill  streets  to  Barker's  grove. 
The  |>res«  nl  Intention  Is  to  have  the  lino  completed  by  July  1. 

PllILAl)i:LrmA,  pa.  -The  Councils'  committee  on  street  rail- 
ways has  agreed  to  report  favorably  upon  the  bill  for  the 
construction  of  the  Brown  an<l  Parrlsh  street  electric  railway.  The 
East  End  passenger  railway  bill  whs  also  reported  favorably. 

HAMM(>NI>.  l\l>.  A  proJe<-t  Is  on  foot  to  run  an  elerirlc  street 
car  line  throUKli  Wtst  lliitnmond  and  lUnjihani.  and  to  make  con- 
nections with  the  Calumet  Electric  Railway;  this  arrnngenient 
would  land  passengt  rs  hi  the  heart  of  Chicago  In  loss  than  an 
hom-'s   time. 

SAGINAW.  MICH.  The  I'nlon  Street  Railway  Company  will 
soon  commence  the  erection  of  Its  power  house.  The  plant  will 
be  located  on  South  Tllden  street,  one  block  north  of  the  Everett 
power  house.  It  will  bo  eiiulpp<'d  with  all  modern  apparatus,  and 
will    cost   $'2r..(>00. 

SINKINC^.  SPRING.  PA.  Citizens  of  Sinking  Spring  v.ited  In 
favor  of  granting  right  of  way  for  an  electric  road  from  Reading 
to  Womelsdorf.  but  wore  opposed  to  connecting  the  Reading  and 
Southern  Railroad  at  Shilllngton.  desiring  the  road  to  run  direct 
to   Reading. 

BLOOM  FIELD.  N.  J.— Samuel  M<^iro.  of  Bloomfleld.  hns  ob- 
tained the  signatures  of  many  of  the  "Ulzens  of  that  town  In  favor 
of  the  use  of  electricity  on  Iho  Suburban  Traction  Company's  lines. 
He  will  prese.it  the  petition  to  the  township  conimlttoo  at  Its  spec- 
ial meeting  next  Satunlay  night. 

BALTIMORE,    MD.— The    commissioners    of    Baltimore    County 


have  granted  permission  to  the  Canton,  Sparrow's  Point  and  North 
Point  Railway  Company  to  lay  tracks  on  certain  streets  and  roads, 
and  to  build  an  elevated  structure  on  Clinton  street,  provided  the 
road  cannot  be  constructed  otherwise. 

AMSTERDAM,  N.  Y.— Lawrence  Caten,  of  Gloversville,  has  been 
visiting  Amsterdam  in  the  matter  of  the  proposed  electric  road 
between  Akin  and  Fulton.  Among  those  interviewed  was  Civil 
Engineer  Moak,  but  the  latter  will  make  no  definite  statement, 
.stating  merely  that  the  road  will  eventually  be  built. 

LANCASTER,  PA.— A  charter  was  granted  by  the  State  De- 
partment for  the  Mohnsville  and  Adamstown  Railroad  Company, 
with  a  capital  stock  of  $75,000,  to  run  from  Mohnsville.  Berks 
County,  to  and  through  the  borough  of  Adamstown,  Lancaster 
County,  a  distance  of  7^  miles.      L.  T.  Custer  is  president. 

DETROIT,  MICH.— The  company  that  proposes  to  build  an 
electric  railway  between  Port  Huron  and  Lexington  has  filed  ar- 
ticles of  incorporation.  It  is  capitalized  at  $200,000.  the  incorpor- 
ators being  Edgar  A.  Brennan  and  T.  W.  Bainbridge,  of  Toledo,  ajid 
William  C.  Maybury.  George  Schaffer,  William  Nichols  and  C.  W. 
Harrah.  f)f  Detroit'. 

AMSTERDAM,  N.  Y— There  is  a  project  on  foot  to  build  an 
electric  road  between  Richfield  Springs  and  Oneonta,  a  distance  of 
:H  miles.  The  cost  is  estimated  at  $7,00u  a  mile.  The  road  will, 
if  constructed,  carry  freight  as  well  as  passengers,  and  have  sta- 
tions at  Schuyler's  Lake.  Oakvllle.  Hartwick,  South  Hartwlck, 
Mt.  Vision  and  Laurens. 

LOCK  PORT.  N.  Y.— Mayor  Atwater  has  received  word  from 
Re'_'d  &  McKibbin,  contractors  of  the  Lockport  electric  railway, 
that  they  will  deposit  $5,000  with  the  city  treasurer  as  a  guaran- 
tee that  they  will  have  the  electric  road  in  Lockport  running  by 
Sept.  1,  1894,  if  an  extension  of  time  is  granted  them  to  that  date. 
The  time  has  been  granted. 

RAXDALLSTOWN,  MD.— James  G.  Floyd,  representing  the 
Barrows  Electric  Street  Car  System,  of  which  C.  H.  Barrows,  of 
Willlmantic.  Conn.,  Is  the  Inventor,  has  made  application  to  the 
officers  of  the  Randallstown,  Harrison vllle  and  Granite  Rapid  Tran- 
sit Company  to  build  and  equip  the  road  with  the  barrows  system, 
and  the  petition  will  be  considered  at  a  meeting  to  be  held  this  week. 

BUFFALO,  N.  Y.— The  Crosstown  Street  Railway  Company;  of 
Buffalo,  has  made  application  to  the  Common  Council  of  the  city 
of  Buffalo  for  permission  to  construct,  extend,  maintain  and  op- 
erate a  street  surface  railroad,  to  De  operated  by  electric  power 
over,  along,  under  and  upon  Hertel  avenue,  easterly  from  Elmwood 
avenue  to  Main  street,  so  as  to  connect  with  the  railway  tracks  In 
Main  street. 

BROOKLYN.  N.  Y.— The  highway  commi.ssloners  of  Jamaica,  at 
a  meeting  June  3,  granted  to  the  Long  Island  Electric  Railroad  a 
franchise  to  lay  tracks  on  New  York  avenue  and  Rockaway  road 
within  the  town  limits.  A  similar  franchise  for  Liberty  avenue 
was  granted  the  same  company  a  short  time  ago.  The  granting  of 
these  franchises  is  the  iirellminary  step  to  the  construction  of  a 
trolley  road  from  Brooklyn  to  Hempstead. 

HOMESTEAD.  PA —The  Homestead  and  Highland  Stn^^t  Rail- 
way Company  has  resumed  work,  and  it  Is  thought  cars  will  be 
running  by  fall.  The  street  railway  company  recently  enteretl 
into  a  contract  with  Mr.  Brown  to  cross  the  bridge  with  cars. 
Work  on  the  Brown  bridge,  which  spans  the  Monongahela  River 
from  Brown's  Station,  on  the  Baltimore  and  Ohio  Railrt^d.  to  Ann 
stri-et.  Homestead,  has  also  been  resumed. 


Miscellaneous   Notes. 


ACROSS  THE  Ot'EAN  IN  A  SIOCOND.— The  result  of  the  Derby 
race  was  received  by  the  United  Press  from  the  otflce  of  the  Direct 
United  States  Cable  Company  just  one  second  after  It  was  filed  in 
London. 

MR.  CHAS.  G.  ARMSTRONG  recently  read  a  paper  l>efore  the 
Chicago  Electrical  S<»clety  on  "Street  Lighting  by  Alternating 
Arcs."  which  predicts  that  alternating  arcs  will  become  largely 
used  for  street  lighting  on  account  of  their  superior  efflclency. 

THE  RI(  HMOND  ELECTRIC  CLUB,  of  Richmond.  Va.,  has 
been  formed,  and  has  the  best  wishes  of  The  Electrical  World  for 
its  succe.Hs.  The  ofTlcers  are  Goo.  A.  Tower,  president;  T.  L.  Mar- 
tin, vice  president;  Harrison  Tabb,  secretary;  F.  J.  Cralgle.  Jr.. 
treasurer.  The  exocullvo  committee  consists  of  Messrs.  Maurice 
W.  Thoir.Ts.  Henry  E.  Tresnon.  Harry  D.  Winn  ami  Charbs  V 
McCluor. 

PUUliUE  UNIVERSITY,  through  the  untiring  efTnris  of  ii? 
president  and  the  co-operation  of  the  faculty  and  board  of  trus- 
tees, has  so  far  repaired  the  loss  which  Its  magnificent  now  engi- 
neering laboratory  sufTcred  recently  from  fire,  that  after  Sept.  15 
next  the  regular  engineering  work  of  the  University  will  not  be 
embarassed.  Not  only  has  a  complete  restoration  of  all  that 
w!»s  lost  been  provided  for,  but  many  additions  are  to  be  made,  so 
that  the  laboratory  will  bo  lK>tter  equipped  than  ever  for  work  In 
all  the  departments  of  engineering. 

THE  EDITOR.  THE  ELECTRICIAN  ANTD  THE  COUNCIL- 
MAN.—A  Western  newspaper  has  the  following:  "The  acting  city 
electrician  is  full  of  volts,  amperes,  ohms  and  all  that  sort  of  elec- 
trical gibberish,  but  all  this  sclentlfl'-  does  not  pmvo  him 
to  be  an  expert  electrical  engineer  qua  ;>  make  chemical  and 
electrical  tests  that  require  years  of  special  training.      The  most 
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amusing  part  of  all  these  mummeries  are  the  learned  disquisitions 
of  that  eminent  glass  insurance  scientist,  Councilman  Wheeler. 
What  Wheeler  does  not  know  about  electrics  would  eat  through 
several  24-inch  water  mains,  and  pass  through  all  the  gas  pipes 
from  Alpha  to  Omaha." 

TROLLEY  PATENT  SUITS.— The  Westinghouse  Electric  and 
Manufacturing  Company  has  filed  an  answer  in  the  United  States 
Circuit  Court  in  the  trolley  patent  suits  brought  by  William  M. 
Schlessinger  for  himself  and  as  trustee  for  Susan  McDuffee  and 
Albert  H.  Williams,  against  the  Philadelphia  Traction  Company 
and  the  Westinghouse  company.  In  the  answer  the  Westinghouse 
company  denies  that  Schlessinger  was  the  first  inventor  and  that 
he  is  entitled  to  the  exclusive  use  of  the  invention  and  improve- 
ments. Regarding  one  of  the  patents,  it  is  asserted  in  the  an- 
swer, on  information  and  belief,  that  Schlessinger  surreptitiously 
or  unjustly  obtained  it  for  what  was  in  fact  invented  by  others 
who  were  using  reasonable  diligence  in  perfecting  and  adapting  the 
same.  The  inventors  referred  to  are  Thomas  A.  Edison,  Hiram 
S.  Maxim,  Frank  J.  Sprague,  Leo  Daft,  Charles  J.  Van  Depoele 
and  John  C.  Henry. 

THE  NATIONAL  SCHOOL  OF  ELECTRICITY.— We  have  re- 
ceived a  communication  from  Prof.  J.  P.  Barre-tt  stating  that  the 
members  of  the  faculty  of  the  National  School  of  Electricity  are  now 
actively  engaged  in  the  workofpreparingtheeducational  course.  Every 
lesson,  after  its  preparation  by  some  member  of  the  faculty,  is  sent 
to,  and  is  to  have,  the  approval  of  the  other  members  before  it  is 
published.  The  course  is  to  be  of  a  practical  nature,  and  the  man- 
agement of  the  school  makes  no  promise  to  fit  students  for  expert 
electrical  service  after  taking  the  course.  The  prospectus  issued 
states  specifically  that  taking  the  course  will  not  fit  any  one  for  ex- 
pert service.  It  is  intended,  however,  co  be  sufficiently  elementary 
and  exhaustive  to  give  students  an  insight  into  the  science,  and  to 
introduce  them,  as  it  were,  to  the  subject  in  a  way  that  will  per- 
mit them  to  prosecute  its  study  in  an  intelligent  and  comprehensive 
manner,  and  if  taken  in  connection  with  either  practical  or  theo- 
retical work,  will  aid  them  in  their  attempt  to  master  the  subject. 
The  course  is  to  be  practical  to  the  extent  that  apparatus  is  to  be 
employed  in  the  demonstration  of  principles  and  in  full  explanation 
of  theories  and  practice.  The  particular  member  of  the  faculty 
who  writes  a  particular  lesson  specifies  at  the  end  of  the  lesson 
the  apparatus  required,  and  particularizes  as  to  its  use.  The  ap- 
paratus called  for  is  to  be  invariably  provided  and  employed.  It 
may  serve  for  fuller  information  in  regard  to  the  details  of  the 
operation  of  the  school  to  give  a  few  of  the  facts  concerning  the 
organization  of  classes  in  Chicago,  where  a  most  promising  com- 
mencement has  been  made.  There  are  now  organized  for  work 
nine  classes,  and  new  classes  are  being  organized  almost  every 
night.  These  classes  contain  from  30  to  75  members.  They  meet 
one  evening  in  each  week.  The  instructors  are  young  men  thor- 
oughly familiar  with  the  theoretical  side  of  the  subject  by  virtue 
of  college  courses,  and  who  have  had  practical  ex;  erience  in  the 
laboratories  and  factories,  and  in  commercial  positions  in  the  large 
companies.  The  best  people,  and  those  most  competent  to  judge  of 
the  probable  usefulness  of  this  course,  are  stated  to  be  actively  in- 
terested in  its  success  in  Chicago,  and  have  made  personal  efforts 
to  that  end.  Bishop  Fallows  gave  the  weight  of  his  influence  in 
behalf  of  the  organization  by  presiding  at  a  meeting  for  the  or- 
ganization of  the  first  class.  The  management  of  the  Armour  In- 
stitute have  supported  the  movement  to  the  extent  of  identifying 
the  school  with  the  electrical  department  of  that  institute,  by  in- 
viting the  organization  of  a  class  in  the  institute,  and  by 
active  co-operation  towards  its  success.  Professor  Stine,  pro- 
fessor of  electrical  engineering  of  the  institute,  will  personally  di- 
rect the  course  of  instruction,  and  will  aid  in  every  way  the  suc- 
cess of  the  undertaking.  It  has  been  the  intention  to  feel  care- 
fully the  way  before  prosecuting  the  work  of  organization  of  classes 
outside  of  Chicago,  with  a  view  to  the  perfection  of  details.  It  is 
now  the  intention  to  vigorously  prosecute  the  work  in  all  of  the 
states  of  the  Union. 

THE  IOWA  ELECTRIC  AND  CONSTRUCTION  COMPANY, 
Des  Moines,  Iowa,  has  closed  a  deal  by  which  it  has  obtained 
the  exclusive  franchise  for  an  electric  plant  at  Eagle  Grove,  Iowa, 
upon  which  work  is  already  commenced. 

HUEBEL  &  MANGER,  manufacturers  of  electrical  goods,  286- 
290  Graham  street,  Brooklyn,  report  business  very  good.  They 
have  been  receiving  large  orders  of  late  for  their  improved  style 
F  iron  frame  pivoted  armature  bells.  They  are  being  used  ex- 
tensively in  hotels,  factories  and  large  buildings  for  fire  alarm  and 
other  purposes  where  a  good  reliable  bell  is  needed. 

THE  WALLACE  ELECTRIC  COMPANY,  Chicago,  has  in 
preparation  a  folder  describing  the  various  styles  and  sizes  of  fan 
motors  which  they  are  now  handling.  This  folder  will  contain  a 
full  description  of  direct  and  alternating  current  motors,  battery 
fan  motors  and  exhaust  fan  motors.  This  latter  motor  is  made 
with  a  24-inch  fan,  and  is  the  only  motor  of  its  kind  now  on  the 
market  swinging  a  24-inch  blade. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  call- 
ing prominent  at~.ention  to  the  fact  that  the  wonderful  effects  in 
fancy  illumination  which  form  such  an  attractive  feature  of  the 
Masonic  Temple  Roof  Garden  and  Scenic  Theatre  are  produced 
entirely  by  Packard  lamps  furnished  by  the  Electric  Appliance 
Company.  Several  thousand  Packards  of  all  sizes,  shapes  and 
colors  are  used  in  producing  the  beautiful  effects. 


THE  EMERSON  ELECTRIC  MANUFACTURING  COMPANY, 
St.  Louis,  Mo.,  has  issued  a  catalogue  of  its  fan  motors  for  the  pres- 
ent season,  which  shows  that  important  improvements  have  been 
made  in  interior  details.  One  of  the  features  of  these  motors  is 
that  the  speed  of  the  fan  can  be  both  regulated  and  reversed,  the 
former  by  merely  shifting  a  regulator  stud  projecting  through  the 
front,  and  the  latter  by  reversing  the  position  of  the  stud. 

THE  SHERBORNE  ELECTRIC  INSTALLATION  AND  DOR- 
SET POLYTECHNIC  COMPANY,  Dorset,  England,  sends  us  cir- 
culars describing  the  Sherborne  combination  engines  and  dynamos, 
and  an  electric  bicycle  lamp.  The  former  are  from  4  to  12  lamps 
capacity  and  portable.  The  lamp  and  lantern  weigh  five  ounces 
}x^d  storage  battei-y  1  pound  5  ounces  for  seven  lamp  hours,  and 
2   pounds  12  ounces  for  20   hours. 

THE  GEORGE  L.  COLGATE  COMPANY,  136  Liberty  street. 
New  York,  recently  incorporated  by  George  L.  Colgate,  well  known 
in  electrical  circles,  reports  that  it  has  received  several  nice  orders 
lately  for  the  various  .specialties  it  is  handling.  Its  latest  ac- 
quisition is  the  purchase  from  Mr.  W.  A.  Vail  of  all  rights,  titles 
and  interest  in  his  swinging  ball  lightning  arrester.  This  com- 
pany also  handles  the  Star  electric  moulding,  the  Mcintosh  in- 
sulating paint,  the  Whitney  instruments,  the  McNutt  lamp,  Sim- 
plex wire  and   a  general  line  of  supplies. 

CHAS.  A.  SCHIEREN  &  CO.,  45  Ferry  street.  New  York,  re- 
port that  trade  has  been  quite  good  of  late,  there  having  been  quite 
a  demand  for  the  best  grades  of  leather  belting.  They  are  now 
making  two  28-inch  double  belts  for  Newark,  N.  J.;  two  18-inch 
double  belts  for  the  Geneva  Brush  Electric  Company,  Geneva, 
N.  Y.;  two  22-inch  double  belts  for  Brooklyn;  two  D4-inch  double 
belts  for  the  AUentown  Traction  Company,  Allentown,  Pa.;  two 
54-inch  belts  for  the  City  and  Suburban  Railway  Company,  Balti- 
more, Md.  Two  32-inch  double  belts  have  been  shipped  to  the 
Richmond  (Ind.)  Light,  Heat  and  Power  Company,  and  a  50-inch 
double  belt — second  order — for  the  Steinway  Railway  Company, 
Astoria,  L.  I. 

E.  P.  ROBERTS  &  CO.,  Cleveland,  Ohio,  have  obtained  the  ser- 
vices of  Mr.  W.  B.  Stewart  as  a  partner  in  their  firm.  Mr.  Stew- 
art has  had  29  years'  practical  experience  in  steam  engineering 
and  general  machinery,  and  eight  years  in  electric  light  and  elec- 
tric railroad  work.  He  is  an  exceptionally  fine  machinist,  and 
the  firm  considers  itself  very  much  strengthened  by  the  addition. 
The  consulting  business  of  this  successful  company  is  at  the  pres- 
ent moment  flourishing;  10  engines  and  dynamos  are  being  placed 
under  their  specifications  and  awaiting  their  tests,  as  well  as  sev- 
eral boilers  and  some  miscellaneous  machinery;  also  the  prelim- 
inary estimates  for  a  30-mile  electric  road  and  a  number  of  wiring 
plans,  one  of  their  specialties,  the  mechanical  and  electrical  de- 
sign for  a  15-ton  elevator  and  of  some  special  machinery,  and  two 
legal  cases,  for  which  they  are  technical  experts. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  Drexel 
Building,  Philadelphia,  announces  that  after  a  series  of  exhaustive 
tests  covering  a  period  of  six  months,  conducted  at  the  Edison 
laboratory  by  Mr.  W.  K.  L  Dickson,  Mr.  Edison's  consulting  elec- 
trical engineer,  the  chloride  accumulator  has  been  adopted  exclu- 
sively for  operating  the  Edison  kinetoscope.  The  following  is 
Mr.  Dickson's  letter  announcing  the  result  of  his  test:  "At  your 
request  it  gives  me  great  pleasure  to  state  that  after  testing  the 
leading  makes  of  storage  batteries  in  connection  with  the  Edison 
kinetoscope,  I  have  given  the  preference  as  to  capacity,  mechanical 
construction  and  durability  to  your  chloride  accumulator,  which 
stands  unique  amo-ij  its  competitors,  marking  an  important  stride 
in  the  right  direction,  and  being  capable  of  application  to  varied 
uses."  / 

THE  COLBURN  ELECTRIC  MANUFACTURI>  G  COMPANY, 
Fitchburg,  Mass.,  has  supplied  dynamos  for  the  following  plants 
recently  installed  by  the  Missouri  Electric  Repair  Company,  16 
South  Ninth  street,  St.  Louis:  One  50-light  incandescent 
dynamo  for  the  Victoria  Flour  Mill  Company,  St.  Louis,  Mo.;  one 
100-light  incandescent  dynamo  for  the  J.  L.  Ennis  Candy  Company, 
St.  Louis,  Mo.;  one  100-light  ir<  andescent  dynamo  for  the  E.  6. 
Stanard  Milling  Company,  St.  Louis,  Mo.;  also  one  100-light  incan- 
descent dynamo  for  the  E.  O.  Stanard  Milling  Company,  Alton, 
111.;  one  40-light  incandescent  dynamo  for  the  Alton  (111.)  Roller 
Milling  Company;  two  350-light  incandescent  dynamos  for  the 
Nicholson  Hotel,  Nashville,  Tenn.;  on,=-  80-light  incandescent  dy- 
namo for  the  C.  C.  Shelton  Milling  Company,  Chattanooga,  Tenn. 
These  dynamos,  Mr.  T>ier  states,  are  remarkable  machines.  They 
are  of  vcry  high  efficiency,  and  will  carry  a  load  of  15  per  cent, 
more  than  their  rating.  When  full  load  is  on  the  dynamo  the 
brushes  can  be  rocked  for  a  space  three-quarters  of  an  inch  with- 
out sparking  at  the  commutator  in  the  slightest  degree  or  the  volt- 
age changing,  and  they  regulate  within  2^4  per  cent. 


^u^tnee^  Itottce^. 


BATTERY  CUT-OUT  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  Improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  Syracuse,  N.  Y. 

OPEN  AND  CLOSED  CIRCUIT  CELLS.— The  Hayden  car- 
bon porous  cup  No.  1  cell;  the  Hayden  carbon  porous  cup  No.  2 
cell:  a  Leclanche  clay  porous  cup  cell;  a  standard  Fuller  cell; 
a  No.  2  Fuller  cell;  a  single  cylinder  carbon  cell;  a  double  cylinder 
carbon  cell.  All  reliable  and  efficient,  and  at  prices  lower  than 
ever.  THE  HAYDEN-BOOKER  MANUFACTURING  COMPANY, 
2140  DeKalb  St,  St.  Louis,  Mo. 
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Illustrated    Record   of   Electrical    Patents. 


U.  S.  PATENTS  ISSUED  MAY  29,  1894. 
(In  charge  of  W.  A.  Hosenbaum,  177  Times  Building,  New  York.) 
520,406.  MAGNETO  TELEPHONE;  A.  F.  Boardman,  Somerville, 
Mass.  Application  filed  Marcli  24,  1894.  A  casing  for  a  ring 
majjnet,  combined  with  a  magnet  by  means  of  a  non-magnetic 
yoke  whose  ends  engage  the  ring  magnet  secured  at  its  middle 
to  the  casing.      (See  illustration.) 


f 


Lite.  ir..r/,i 

NO.   520,406.— MAGNETO  TELEPHONE. 

520,412.  INSULATOR;  C.  E.  Conover,  Cincinnati,  Ohio.  Applica- 
tion filed  May  20,  1893.  In  an  insulator,  a  Ime  wire  groove 
transversely  thereof,  two  bends,  and  a  groove  arranged  diagonally 
with  the  line  wire  groove  and  leading  outward  from  it  to  the 
end  of  the  insulator  and  forming  thereby  ears,  one  at  each  end 
of  the  line  wire  groove  for  retaining  the  line  wire  therein. 

520.427.  CIRCUIT  CLOSER;  G.  W.  Hey,  Syracuse,  N.  Y.  Appli- 
cation filed  March  11,  189:J.  This  comprises  a  lever  provide<l 
with  one  of  the  terminals  of  an  electric  circuit,  a  second  Icver 
provided  with  the  other  terminal  of  the  electric  circuit,  and  a 
conneclion  between  the  levers  connected  to  one  of  the  levers 
with  a  lost  motion. 

520,42'J.  ELECTRIC  BATTERY;  S.  H.  Hoggson.  St.  Louis,  Mo. 
Application  filed  March  6,  1893.  In  a  battery  having  cells  ar- 
ranged in  series  and  connected  by  adjacent  terminals,  the  com- 
i)ii)ation  of  a  spring  rlami»,  a  coil  above  the  clump,  and  the  ter- 
minal of  an  ailjoining  cell. 

520,44.'i.  ELKCTRIC  CIGAR  LIGHTER;  D.  Misell,  New  York, 
N.  Y.  Application  filed  Dec.  5,  1893.  The  combination  of  a 
battery  Jar  with  a  spring  plunger,  a  zinc  element  secured  thereto, 
a  pair  of  battery  wires,  an  incandescent  coil  and  a  guard  pro- 
vided with  an  opening  and  with  a  socket  back  of  the  opening. 

.'120.467.  SPEAKING  ATTACHMENT  FOR  TF:LEPH0NF:S;  W. 
Welier,  Philadelphia,  Pa.  Application  filed  Feb.  1."),  1894.  This 
comiirises  a  fiexible  speaking  tube,  a  rigid  arm.  and  means  to 
hold  the  delivery  end  of  the  fiexible  tube  contiguous  to  the 
transmitting  diaphragm. 

.120.474.  SWITCH;  H.  P.  Ball.  Bridgeport.  Conn.  Application 
filed  March  12,  1S94.  This  c<imprises  a  piece  of  sheet  metal  bent 
upon  Itself  to  form  a  switch  blade,  two  sides  of  which  are  con- 
nected by  a  loop  or  fold,  and  a  handle  secured  to  the  switch 
member  by  a  single  jiln   passing  through  the  loop. 

620.520.  SAFETY  SYSTEM  FOR  RAILROADS;  \V.  H.  Elklns, 
Cambridge.  Mass.  Application  filed  Oct.  22,  1892.  This  coji- 
slsts  of  a  circuit  dosed  by  the  presence  of  two  trains  on  the 
same  track,  the  resistance  of  the  circuit  varying  as  the  trains  are 
clf>ser  together  and  containing  translating  devices  adjusted  to 
translate  a  given  current  Into  a  signal. 


NO.    B20.585.— ELECTRIC    CLOCK-STRIKINO    MECHANISM. 


520.543.  TESTING  SYSTEM  FOR  MULTIPLE  SWITCHBOARDS: 
C.  E.  Scrlbner.  Chicago.  111.  Application  filed  Aug.  24.  1S91.  A 
responsive  device  for  test  circuits,  an  electromagnet  having  a 
coll  Inchided  In  the  test  circuit.  In  combination  with  a  trans- 
mitter having  a  diaphragm  of  magnetic  material  adapted  to  vi- 
brate against  tlio  pole  of  the  maenot.  the  contacts  of  the  trnns- 
mltter  being  Included  In  a  local  circuit  with  a  battery  and  a 
coll  adapted  to  act  Inductively  upon  the  circuit  of  a  telephone. 

620,547.      FIRE   ALARM    APPARATUS;     F.    J.     Thunhorst.     Alle- 


gheny, Pa.  Application  filed  Feb.  26,  1894.  The  combination 
of  an  electric  signal,  a  spring  arm,  a  wire  secured  to  the  arm 
and  to  a  fixed  support,  a  series  of  tension  cords  of  inflammable 
material  engaging  the  wire,  inflammable  cords  connecting  the 
tension  cords,  and  non-combusiible  links  between  the  ends  of  the 
connecting  cords. 

.520,585.  ELECTRIC  CLOCK  STRIKING  MECHANISM;  C.  D. 
Warner,  Ansonia,  Conn.  Application  filed  April  6,  1893.  The 
combination  of  a  bell  hammer  actuating  device,  an  electric  motor 
and  its  circuit  for  operating  the  device,  a  time  circuit  armature 
acting  to  close  the  motor  circuit,  and  a  locking  device  acting  to 
hold  the  armature  in  closed  circuit  position  during  the  time  of 
striking.      (See  Illustration.) 

.520,602.  INSULATOR;  H.  H.  Luscomb,  Hartford,  Conn.  Appli- 
cation filed  March  19,  1894.  This  comprises  a  metallic  case.  In- 
sulating material  therein,  and  the  case  having  an  inturned  lip 
at  its  lower  edge  in  contact  with  and  forming  a  protection  for 
the  lower  edge  of  the  insulating  material. 

.520.606.  INSULATOR;  L.  McCarthy.  Boston,  Mass.  Application 
filed  Sept.  23,  1892.  This  comprises  a  case,  a  connecting  piece 
therein  and  insulating  material  to  insulate  it  therefrom,  and  a 
«ap  secured  in  place  by  bending  the  edges  of  the  case  over  the 
cap.  the  connecting  piece  being  provided  on  that  portion  which  Is 
lUlside  the  case  with  a  shoulder. 
•  .614.  ELEMENT  FOR  SECONDARY  BATTERIES;  S.  A.  Ros- 
enthal and  V.  C.  Doubleday,  London,  England.  Application  filed 
Dec.  5,  1892.  This  comprises  a  corrugated  plate  provided  with  a 
connecting  tang,  an  active  material,  and  an  inclosing  casing  or 

box. 

.520.620.  ALTERNATING  CURRENT  MOTOR;  W.  Stanley,  Jr.. 
Pittsfield.  Mass.  Application  ♦iled  Feb.  1.  1894.  This  com- 
prised a  compensating  synchronous  motor  having  a  plurality  of 
circuits  corresponding  to  and  connected  with  those  of  the  work- 
ing motor,  and  clutch  mechanism  between  the  motors. 


NO.   520.748.-METHOD  OF  OPERATING   ELECTRIC    MOTORS. 

620,661.      ELECTRIC    RAILWAY    SIGNAL;   C.    Selden    and    H.    V. 
Riley,  Baltimore,  Md.      Application  filed  Feb.  16.  1S94.    This  com- 
prises two  pairs  of  magnets  oppositely  arranged,  the  armatures 
thereof  connected  together,  the  armature  of  <■ 
be  polarized  during  the  energization  of  the  n 

the  same,  whereby  ui>on  the  simultaneous  energization  of  both 
magnets  a  bias  Is  created  in  favor  of  the  magnet  operating  the 
jxilarlzed   armature. 

520.67.1      THERAPEUTIC    ELECTRODE;    W.    B.   Farrar.   fv 
boroug>i.    N.    C.      Ai)pllcatlon    filed   April   B,    1S94.      An   < 
apparatus  comprising  a  supporting  base  having  pl.nte  el' 
ti'id  a  stand  supporting  the  hand  electrodes,  said  stand  b<      .,       - 
tachably  mounted  on  the  base. 

620.710.  P:LECTR1C  RAILWAY  SIGNAL;  C.  Selden.  and  H.  V. 
Riley.  Baltlnmre,  Md.  Application  filed  Feb.  16,  18M.  This 
comprises  two  oppositely  arranged  mngnets.  the  winding  of  one 
thagnet  being  a  continuation  of  the  winding  of  the  other,  two 
armatures  moving  in  unison,  and  a  locking  device  for  holding  the 
armatures  in  position. 

520.737.  TROLLEY  WIRE  SUPPORT;  B.  J.  Jones.  Sioux  City. 
Iowa.  Application  filed  Feb.  6,  1894.  This  comprises  a  triangru- 
lar  supporting  pieci-  a<la|ited  t<>  tit  a  bend  in  the  troUe>'  wire. 
Its  outer  .•^urf.ic.'  1>.  inj:  on  a  )»lane  with  the  wire.  In  c.-mbln-i- 
tlon  with  a  bridee  jif. •<•.■.  »  .Hih'rup  strap  und  ne-an.'*  for  ndjustinfc 
the  stirrup  strap. 

520.748.  METHOD  OF  OPERATING  ELECTRIC  MOTORS:  J.  8. 
Bancroft.  Philadelphia.  Pa.  Application  filed  Deo.  10.  1S92.  A 
rl  '^wltch  '  ng  current  to  the  •  tor. 

a  it  swlt-  tttng  current  of  a  li   to 

the  field  of  a  motor,  in  combination  with  an  Interlocking  device 
between  the  two  switch  levers.      (See  illustration.) 

.520.758.  CONDUIT  RAILWAY  TROLLEY;  W,  Lawrence.  New 
York.   N.   Y.      Application   filed   Aug.   17.   1892.      A   plate    '  i 

In  part",  insulating  material  around  the  same,  a  casing  !  - 

the  parts   together,   .-ind  arms   :  to  one  of  the  parts,   the 

arms  having  contact  wheels  jo..  ;  therein. 


The  Electrical  World. 


Vol.    XXIII. 


NEW    YORK,   JUNE    23,    1894. 


No.    25. 


PUBLISHED    EVERY    SATURDAY    BY 

THE    W.     J.     JOHNSTON     COMPANY,     Limited, 

Established  1874.  Incorporated  1889. 

Telephone  Call:  Cortlandt  924.  Cable  Address:  "Electrical,"  New  York. 


New  Ens^land  Office,  620  Atlantic  Ave.,  Boston. 

Western  Office,  936  Monadnock  Block,  Chicago. 

Philadelphia  Office,  927  Chestnut  Street. 


SUBSCRIPT/ON  IN  ADVANCE,  ONE  YEAR,  $3.00, 

in  the  U.  S.,  Canada  or  Mexico;  other  Postal  Union  countries,  $6. 


In  requesting  your  address  changed,  give  old  as  well  as  new  address. 


I88I 

28 

1883 

45 

1883 

6h 

1884 

82 

1885 

100 

1886 

138 

Established  20  years  ago  THE  ELECTRICAL  WORLD  is  the 
Pioneer  Electrical  Journal  of  America,  and  has  well  maintained 
its  lead.  It  has  the  Largest  Circulation  of  any  electrical  periodical 
in  the  world,  and  is  the  Best  Advertising  Medium. 

In  the  growth  of  the  paper  in  circulation,  size  and  general  im- 
provement, the  value  of  its  columns  for  reaching  those  engaged 
in  electrical  pursuits  has  not  failed  to  be  appreciated  by  adver- 
tisers. The  following  table  shows  its  steady  onward  march  in 
this  department  of  business.      The  first  issue  of 

1880  contained  25  different  adv'ts.  1887  contained  154  different  adv'ts, 

"                           '                                                        1888  "  175 

1889  "  234 

1890  "  289 

1891  "  325 
,892  "  316        "           " 
1893  "  317  "     " 

The  first  issue  of  1894  contained  320  different  Advertisements. 
No  announcements  of  the  publisher  are  included  in  this  list. 
"WANT"    AND    "FOR    SALE"    ADVERTISEMENTS 
are  a  special  feature  of  THE  ELECTRICAL  WORLD.      Position 
Wanted    small    advertisements    cost    but  $1   an    insertion;    Help 
Wanted  and  For  Sale  small  advertisements  cost  but  $1.50  an  in- 
sertion.     Remit  in  advance  for  the  number  of  insertions  desired. 

THE  ELECTRICAL  WORLD'S  Advertising  Rates  are  much 
lower  than  those  of  any  other  similar  publication,  circulation  and 
standing  considered,  and  vary  according  to  space,  position  and 
number  of  insertions.      Quotations  promptly  furnished. 

Address  and  make  drafts,  orders,  etc.,  payable  lo 

THE    ELECTRICAL    WORLD, 

253    liroad-w^ay,    I>ie\!vr    "Vforlc. 


VOL..  X-XIII. 


NEW     YORK.,   JU«E    ^3,     1894. 


NO.  -45 


oois;te::n:ts. 


Editorial    825 

O.    B.    Shallenberger    827 

That  $50,000  Prize 828 

The    Berliner   Patent    828 

Report  on  a  Municipal  Plant  828 

Switzerland,  the  Electrical  Centre  of  Europe. — IV.,  by  Frederick 

Bathurst     829 

Measurement  of  Phase  Difference,  by  W.  Stuart-Smith 831 

On  the  Measurement  of  the  Power  of  Polyphased  Current. — III., 

by  A.   D.   Lunt    832 

Method  of  Measurement  of  Telephonic  Currents  and  E.  M.  Fs., 

by  H.  J.  Ryan 833 

Magnetic  Formulae,  by  R.  A.  Fessenden 834 

Practical  Notes  on  Dynamo  Calculation — VI.,  by  A.  E.  Wiener.  .835 

Storage  Battery  Phenomenon,  by  W.  W.  Griscom 837 

Digest  of  Current  Technical  Electrical  Literature,  by  Carl  Her- 


mg 


839 


Electric  Cooking    842 

New    Book   843 

Direct  Connected  Engine  and  Dynamo 844 

New  Wood  Arc-Light  Apparatus    ^. 844 

Railway   Car    Lighting    .• 846 

Plain  Milling  Machine  . .  r 846 

Kennelly  Combination  Galvanic  and  Faradic  Adaptor  847 

Electric  Coal  Cutter 848 

The  Columbia  Dynamo   849 

The  Spillman  Trolley  Ear 849 

Telephone  Switch    849 

DEPARTMENTS: 

Financial    Intelligence    850 

Special  Correspondence    850 

News  of  the  Week   851 

Trade  and   Industrial   Notes 853 

Business  Notices    854 

Illustrated  Record  of  Patents  8,(^4 


CRITICISM     VS.   ABUSE. 

Our  London  contemporary,  the  "  Electrical  Review,"  in  an 
editorial  paragraph  rather  dictatorially  and  somewhat  chur- 
lishly written,  disposes  of  Dr.  Pupin's  method  of  long  dis- 
tance and  submarine  telephony  and  rapid  telegraphy  in  a 
short  leader,  in  which  it  is  stated  that  the  arrangement  is  old, 
is  founded  on  fallacies,  and  instead  of  increasing  working 
speed  tends  to  do  exactly  the  reverse;  it  further  says  that  the 
({uestion  is  not  one  of  opinion  but  of  stubborn  fact,  and  pre- 
dicts that  a  trial  on  an  artificial  cable  would  demonstrate  that 
the  system  would  not  work.  We  will  not  discuss  any  ques- 
tion of  fallacy  or  priority  in  the  entire  absence  of  any  facts  to 
support  the  charges  made,  but  merely  ask  if  our  contem- 
porary considers  this  method  of  criticism  legitimate  from  any 
standpoint,  scientific  or  otherwise.  With  all  due  considera- 
tion to  its  authority,  it  cannot  expect  in  these  days,  when  mere 
dicta,  if  even  from  Kelvins,  are  not  accepted  lacking  demon- 
stration, .that  such  criticism  can  be  considered  legitimate. 
Dr.  Pupin  gives  a  very  logical  demonstration  of  the  princi- 
ples upon  which  the  system  so  summarily  criticised  rests,  and, 
however  fallacious,  they  cannot  be  thus  dismissed  by  mere 
assertions  which,  in  the  absence  of-  any  support,  can  justifi- 
ably be  accepted  as  the  mere  expressions  of  prejudice.  Such 
declarations  belong  in  the  same  category  with  Lardner's 
declaration  that  ocean  steamships  were  impossible,  and  with 
the  Professor's  condemnation  of  the  principle  of  the  incan- 
descent lamp,  and  should  be  considered  out  of  place  in  this 
day,  when  authority  per  se,  even  when  as  high  as  that  of  our 
esteemed  contemporary,  has  little  weight  in  the  entire  absence 
of  facts  to  support  it. 


STORAGE    BATTERIES. 

We  print  elsewhere  an  abstract  of  the  excellent  paper  by 
Mr.  W.  W.  Griscom  on  storage  batteries,  read  at  the  Phila- 
delphia meeting  of  the  American  Institute  of  Electrical  Engi- 
neers, which  is  one  of  the  most  useful  contributions  to  the 
subject  yet   made.     Important  points  brought   out  in   the 
paper  are  that  our  knowledge  of  the  chemical  changes  which 
occur  in  charge  and  discharge  are  still  ver>'  incomplete,  and 
that  the   internal  conditions  of  the  battery  are   constantly 
changing  with  reference  to  each  other  to  a  degree  never 
heretofore  suspected.     That  plates  with  precisely  the  same 
history  and  in  precisely  similar  situations  in  a  battery  should 
give  off  ciuTents  vaning  as  high  as  30  per  cent,  is  indeed  sin- 
gular, as  is  another  fact  mentioned,  of  neighboring  plates  pre- 
senting differences  of  potential  tc  each  other  of  .25  volt.     In 
stead  of  the  simple  actions  supposed  to  take  place  in  storage 
batteries  we  learn  that,  on  the  contrary,  ever}-  stage  of  charge 
and  discharge  presents  different  phenomena,  and  that  local 
actions  in  a  cell  may  assume  very  large  proportions.     The 
great  diversity  of  opinion  among  professional  electricians  as 
to  the  commercial  value  of  storage  batteries  is  referred  to, 
and    rightly   considered,   we   think,   to   be   due   entirely   to 
whether  experience  was  had  with  batteries  worked  bevond 
their  actual  capacity,  on  the  one  hand,  or  used  well  within 
it  on  the  other.     We  cannot  agree,  however,  with  the  con- 
clusion that  there  'is  no  necessity  for  changing  the  present 
rating  in  order  to  avoid  the  danger  limit  being  continually 
approached,  nor  can  we  see  the  force  of  the  argument  that 
it  is  sufficient  if  a  factor  of  safety  is  instead  used.  In  all  other 
branches  of  business  a  rating  is  supposed  to  be  such  that 
the  thing  to  which  it  refers  can  be  safely  used  at  the  capacitv 
rated.     A  50  h.  p.  steam  engine  means  an  engine  that  can  be 
safely  worked  at  50  h.  p.,  and  there  is  always  a  margin  on  the 
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safe  side,  not  the  reverse,  as  with  storage  batteries.  Those 
who  have  installed  storage  batteries  know  how  difficult  it  is 
to  keep  a  battery  under  ordinary  circumstances  from  being 
overworked,  and  the  difificulty  there  would  be  in  inducing  a 
purchaser  to  work  it  below  the  rate  which  entered  into  the 
price  paid.  It  is  very  poor  policy  for  a  manufacturer  to  ad- 
here to  a  rating  when  he  kn<nvs  that  the  consequence  in  very 
many  cases  will  be  failures  of  batteries  of  which  he  will  have 
to  bear  the  onus.  To  meet  competition  the  nominal  rating 
might  be  retained,  but  with  the  definite  understanding  that 
it  is  merel)  a  nominal  rating,  and  not  t<j  be  confounded  with 
another — the  real  rating  of  a  battery  for  working  purposes. 


ELECTRIC  Al- 
an accepted  system  of  rational  nomenclature.  It  will  indeed 
be  a  losing  battle  fought  against  a  measure  with  this  recom- 
mendation and  one  which  would  introduce  a  simplicity  well 
illustrated,  for  example,  by  the  contrast  ol  the  expressions, 
•  sixteen  thousand  C.  G.  S.  lines  of  force  per  square  centi- 
metre "  and  "  sixteen  kih^gausses." 


CENTRAL    STATION     ST.\TISriCS. 

Ill  the  Digest  is  an  abstract  from  a  recent  paper  on  Ger- 
man central  stati(^ns,  which  is  particularly  interesting  in  view 
of  the  data  given  in  regard  to  storage  batteries,  which  are 
now  at  last  C(jmniencing  to  be  adopted  in  this  country  for 
central  station  use.  Jt  will  be  seen  that  in  four  stations  the 
machinery  is  run  continuously  at  its  highest  capacity  and  in 
others  with  a  load  factor  above  .8.  What  this  means  is  evi- 
dent from  a  study  of  the  recent  re])ort  of  the  Massachusetts 
I'.oard  of  (ias  and  Electric  Light  Commissioners,  where  ap- 
parently only  two  stations  have  load  factors  above  ,2.  We 
may  here  remark  that  the  Massachusetts  report,  admirable 
as  it  is,  would  have  its  value  very  largely  enhanced  if  it  in- 
cluded the  load  factors  of  the  various  stations  and  the  an- 
nual ouli)Ul  in  kilowatt  hours.  Without  one  or  both  of 
these  (|uantities  some  of  the  most  valuable  deductions  from 
the  otherwise  very  complete  data  can  only  be  very  roughly 
made.  The  large  part  which  accumulators  i)lay  in  some  of 
the  German  stations  is  also  shown  by  other  figures,  the  ])er- 
centage  of  the  total  output  taken  fn^m  batteries  being  as 
high  as  74.7  per  cent.,  tlie  lowest  being  15  per  cent.  The 
efficiencies  are  not  notable,  except  in  their  uniformity,  the 
highest  being  82  i)er  cent,  and  the  lowest  80.  This  is  watt 
hour  efficiencv,  of  course,  the  am])ere  hour  efficiency  in  any 
case  showing  little  or  nothing.  The  average  price  per  kilo- 
watt hour  for  electrical  energy  for  lighting  is  very  high,  18 
cents,  which  is  more  than  the  usual  charge  in  this  country, 
but  the  average  would  jjrobably  be  much  less,  as  differential 
rate  svstems  of  charge  are  greatly  in  vogue  on  the  conti- 
nent. 


INDUCTANCE  AND  REACTANCE. 

Tin  L'lndon  "  I'-lectrician  "  welcomes  the  two  names.  "  in- 
<luctance "  and  "reactance,"'  adopted  at  tin  riiiladelphia 
meeting  of  the  American  Institute  of  l-'lectrical  l-'iigineeis 
Udtwitlisfanding  its  expressed  i)olicy  (tf  disapproval  of  the 
iiuiltii)lirati()n  of  nanus  of  ])hysical  quantities.  It  refers  to 
{]m-  doubt  that  has  existed  as  to  the  meaning  of  the  former 
term,  some  writers  using  it  tt«  express  the  coefficient  of  in- 
duction au'l  others  implying  by  it  a  (juantity  of  which  the 
coefficient  of  indi-.ctiou  and  current  fre(|Uency  are  joint  func- 
tiiius,  and  points  (Hit  that  the  ambiguity  has  probably  been 
due  to  the  absence  of  a  name  for  the  latter  (luantity,  which  is 
now  supi)lied  by  the  term  "reactance."  This  latter  term  is 
also  pronounced  a  distinctly  good  one.  "convoying,  as  it 
<l(^cs,  by  contrast  with  '  resistance'  the  idea  of  an  elastic  reac- 
tion as  opposed  to  an  inelastic  or  power  dissipating  reacti«Mi."* 
Now  that  our  esteemed  contemporary  has  relaxed  its  policy 
of  opposition  to  the  introduction  of  new  najnes  into  electri- 
cal science,  we  trust  that  it  will  weigh  carefully  the  advan- 
tages of  the  new  names  for  the  magnetic  units  before  it  puts 
uj)  the  bars  again.  In  this  connection  we  beg  to  call  atten- 
tion to  the  futility  of  the  resistance  that  was  encountered  bv 
some  of  the  other  names  now  so  finnly  fixed  in  electrical 
science,  and  t<^  jioint  out  the  weakness  of  opposition  to  a  meas- 
ure which,  instead  of  being  re\  oliition.irv     mncb    rotnpletos 


UNDERWRITERS'    ELECTRICAL    INSPECTION. 

We  learn  from  a  newspaper  that  the  Hartford,  Conn.,  city 
ec  ui'cil,  owing  to  some  recent  fires  of  mysterious  origin,  eni- 
l>loyed  an  electrical  expert  to  make  an  inspection  of  elec- 
tric light  wiring  in  buildings  of  the  city,  who  has  reported  de- 
fective wiring  in  no  less  than  fifty-seven  offices  and  stores  in 
the  business  part  of  the  city,  including  two  large  hotels,  antl 
the  city,  as  a  consequence,  has  taken  steps  toward  having 
the  defects  corrected.     Almost  every  building  inspected  was 
reported  more  or  less  lacking  in  the  requirements  for  safe 
wiring.     Assuming  that  the  defects  reported  were  real  ones, 
and     that     the     buildings     in     which     they     were     present 
carried     insurance,     the     question     naturally     arises,     why 
was    the  wiring    passed    by    the    electrical    insurance    in- 
spector?      It    is    no     small     reflection     on     electrical     in- 
surance   inspection    if,    notwitiistanding    the    great    money 
interest     at     stake     by     insurance     companies,     city     gov- 
ernments are  thus  compelled  to  revise  the  work  of  under- 
writers' exjerts  in  order  to  protect  the  connnunily  from  fire. 
'J1ie  rules  of  the  International  Electric  Association  of  Under- 
writers' Experts,  which,  we  presume,  are  in  force  at  Hart- 
f(ji(l,  are  certainly  sufficiently    rigorous,  and  we  very  much 
cU)ubt  if  any  city  government  would  attempt  to  add  to  their 
severity.     Some  time  ago  we  referred  to  what  secnieti  to  be 
the  absurdity  of  having  city  inspectors  of  interior  wiring  in 
view  of  the  great  interest  of  underwriters  to  secure  the  most 
rigid  inspection,  but  this  connnent  ai)i)aremly  does  not  ap- 
])ly  to  Hartford.     We  also  leani  that  in  some  cases  local 
underwriters'  associations  modify,   btUli  by   omissions  ami 
additions,  the  above  set  of  rules  notwithstanding  the  great 
care  taken  in  their  preparation.     In  view  of  the  extended 
examination  to  which  each  of  the  clauses  was  subjected  by  a 
large  nuuiber  of  competent  experts,  who  also  had  the  assist- 
ance of  advice   from   recognized   scientific  authorities,  the 
necessity  of  such  revisions  is  questionable.     In  many  instances 
they  are  probably  due  only  to  the  human  weakness  of  de- 
siring  the   credit    of    sui)erior   knowledge,    or   are   the   re- 
sult of  personal  idiosyncrasies  which  should  have  no  place 
in  a  matter  where  so  nuich  is  at  stake.     There  would  seem  to 
be  a  necessity  for  a  national  bt)dy  for  the  regulation  of  in- 
surance inspe^'tion.  supported  by  the  insurance  companies,  to 
which  the  experts  of  the  various  undenvriters'  associations 
\\>  uld  be  subject  as  far  as  tlie  pntjier  observance  of  rules 
was  concerned,  and  whose  general   inspectors  would  have 
supervisory  authority   over  local   inspectors.     Then  all   re- 
visions thought  necessary  could  be  submitted  to  this  general 
body,  which,  with  the  aid  of  its  consulting  scientists,  would 
be  more  likely  to  arrive  at  correct  conclusions  than  would 
individual  local  inspectors.     While  insurance  inspection  is  in 
very  much  better  shape  than  it  was  two  years  ago.  there  is 
yet  abundant  room  for  imi)rovcment  along  the  lines  indi- 
cated. an<l  it  does  not  seem  that  any  further  progress  of  ini- 
l)ortance  can  be  made  until  authority  is  given  to  some  central 
Ixidy  over  inspection  rules,  and,  through  its  general  inspec- 
tors, over  local  inspecti^rs. 


IndicatinK  Primary  and  Secondary  Circuits    in   Drawing:*. 

Mr.  Hos]»ilalier  suggests  that  a  unitorm  system  might  \t€ 
adoptc<l  to  distinguish  between  primary  and  secondar\-  cir- 
cuits on  <lrawings.  by  adopting  a  red  color  for  the  former 
and  blue  (or  black)  for  the  latter,  and  remembering  the  same 
by  a  sort  of  analogy  with  the  arterial  and  venous  blood  cir- 
iMiits. 


June  23,  1894. 
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O.    B.    5hallenberger. 


In  any  list  of  the  half-dozen  great,  electricians  whose 
labors  have  done  most  to  advance  the  United  States  t(j  the 
l^re-eniinent  position  she  now  occupies  in  the  field  of  prac- 
tical electricity,  the  name  of  O.  B.  Shallenberger  would  un- 
(|uestionably  appear,  yet  his  personality  is  perhaps  less  fa- 
miliar to  the  general  electrical  public  than  that  of  very  many 
of  its  lesser  lights.  Of  a  retiring  disposition  a"d  singularly 
averse  to  puljlicity,  he  has  been  content  with  the  pers(jnal 
recognition  freely  accorded  by  those  whose  appreciation  is 
based  upon  direct  knowledge  of  merit  alone,  being  other- 
wise apparently  satisfied  with  the  consciousness  of  his  great 
share  in  the  remarkable  technical  achievements  of  the  com- 
pany with  which  his  name  is  indissolubly  connected. 

Oliver  Blackburn  Shallenberger  was  born  at  Rochester, 
Pa.,  in  i860.  In  1877,  at  the  instance  of  his  uncle,  who  was 
then  a  member  of  Congress  from  Pennsylvania,  he  entered 
the  United  States  Naval  Academy  as  a  cadet  engineer. 
From  the  commencement  he  took 
a  leading  position  in  his  class,  and 
even  at  this  early  date  became 
known  for  the  excellent  judgment, 
which  afterwards  was  such  a  large 
fai>;tor  in  his  success.  About  this 
time  Proi.  N.  M.  Terry  had  begun 
to  develop  the  excellent  course  in 
physics  whicli  has  added  so  much 
to.  the  re{)utation  of  the  Naval 
Academy,  and  Mr.  Shallenberger 
had  n  3  sot  ner  entered  upon  that 
study  than  he  began  to  take  a 
special  interest  in  the  department 
of  electricivy.  His  inclination  from 
the  fir  it  was  toward  original  and 
experin  ental  work,  and  among 
other  experimental  apparatus  he 
constrrcted  a*"  that  time — 1880 — 
was  a  Maxim  lamp.  It  may  here 
be  remarked  that  Mr.  Shallen- 
berger's  course  at  the  Naval  Acad- 
emy was  contemporary  with  that 
of  Duncan,Sprague,Hasson, Wilkes 
and  several  others  whose  names 
are  well  known  among  electric- 
ians. After  his  graduation  in  1881, 
Mr.  Shallenberger  made  a  cruise  in 
the  Mediterranean,  during  which 
he  was  present  at  the  bombard- 
ment of  Alexandria;  he  returned 
to  the  United  States  in  1883 
and     resigned     from     the     Naval 


O.  B,  SHALLENBERGER. 


service 


t\u 


following 


year  m  order  to  give  his  whole  attention  to  elec- 
tricity. 

In  1884  he  became  connected  with  the  Union  Switch  and 
Signal  Company,  of  Pittsburgh,  as  assistant  in  its  newly  or- 
ganized electric  light  department.  His  abilities  were  at  once 
apparent  and  the  following  summer  he  was  selected  to  take 
charge  of  the  setting  up  and  operation  of  the  Gaulard  & 
Gibbs  apparatus,  imported  from  Europe  by  Mr.  Westing- 
house,  at  which  time  his  practical  acquaintance  with  alternat- 
ing currents  began.  After  Stanley's  experiments  at  Great 
Barrington,  Mass.,  and  other  experiments  conducted  at 
Pittsburgh  by  Mr.  Shallenberger,  the  alternating  current  sys- 
tem was  adopted,  the  Westinghouse  company  was  organized 
and  he  was  appointed  chief  electrician. 

Mr.  Shallenberger  was  one  of  the  earliest  to  bring  to  bear 
upon  the  practical  operation  of  alternating  current  systems  of 
distribution  the  knowledge  acquired  by  theoretical  train- 
ing. He  manifested  not  only  a  clear  comprehension  of  the 
theoretical  and  mathematical  problems  involved,  but  also  a 


marked  ability  to  practically  design  and  proportion  appa- 
ratus. 

During  the  rapid  development  of  the  alternating  current 
system  that  innnediately  followed  its  adoption,  Mr.  Shallen- 
berger was  responsible  for  the  electrical  design  of  all  the 
apparatus,  personally  superintended  tests,  and  designed, 
erected  and  operated  the  pioneer  transformers  at  Lawrence- 
ville,  Pa.,  located  four  miles  away  from  the  generators. 
Later  he  designed  a  great  j^art  of  the  central  station  appa- 
rate's  required  for  the  system,  such  as  compensating  vcjlt- 
meters,  synchronizers,  etc.,  anrl  cf^ntributed  a  large  share  of 
ideas  for  the  design  of  generators  and  transformers. 

Early  in  the  operation  of  alternating  current  machinery  it 
was  considered  a  difficult  matter  to  couj^le  alternators  in 
parallel,  and  Mr.  Shallenberger  was  the  first  in  America  who 
succeeded  in  doing  this.  In  order  to  determine  the  relatixTe 
position  of  the  phases  so  that  the  machines  might  l)e  c<niple(l 
together  when  in  synchronism,  he  devised  an  ingenious 
phase  detector  for  indicating  the  relations  of -the  phases  of 

respective  electromotive  forces, 
and  thus  insure  the  coupling  in 
parallel  when  the  machines  arrived 
in  step  with  each  other. 

Among  the  most  important  of 
Mr.  Shallenberger's  numerous  in- 
ventions is  the  system  of  operat- 
ing incandescent  lamps  in  series 
with  a  shunt  of  high  self-induc- 
tion around  each  lamp.  This  sys- 
tem is  extensively  used  for  street 
lighting.  The  most  beautiful  of 
his  inventions  is  undoubtedly  the 
electric  meter,  and  the  history  of 
its  development  is  a  good  illus- 
tration of  the  alertness  of  Mr. 
Shallenberger's  mmd  in  grasping 
and  applying  the  laws  governing 
electrical  phenomena. 

One  day,  while  obsen'ing  the 
operation  of  a  newly  devised  al- 
ternating current  lamp,  a  small 
spiral  spring  became  detached 
from  some  portion  of  the  mechan- 
ism and  fell  upon  an  extended 
tiange  or  disc  at  the  end  of  the 
main  magnet  of  the  lamp.  By  a 
fortunate  coincidence,  the  strtict- 
ure  of  the  lamp  was  such'  that  the 
spiral  spring  rested  in  a  position 
where  it  was  under  the  intluence 
not  only  of  the  lines  of  force 
proceeding  directly  from  the  magnet  coil,  but  also  of  those 
from  the  end  of  an  extended  core  of  soft  iron  wires.  Some 
one  present  was  about  to  replace  the  spring  in  its  proper 
position  when  Mr.  Shallenberger  noticed  that  it  had  assumed 
a  slight  rotation  about  its  longitudina'  axis.  Being  unable 
to  account  for  this  action  upon  any  previously  kno\m  laws 
he  made  a  careful  study  of  the  phenomenon.  For  instance, 
he  placed  the  spring  in  a  small  glass  tube  and  held  it  in  a 
similar  position  and  found  that  its  rotation  was  caused,  not 
by  any  jar  of  the  lamp,  but  by  electrical  or  magnetic  action. 
He  immediately  realized  the  applicability  to  the  operation  of 
a  meter  of  the  force  thus  discovered  to  underlie  the  movement 
of  the  spring,  and  then  conmienced  a  series  of  experiments 
which  Mr.  Shallenberger  conducted  in  rapid  succession,  all 
aiming  to  produce  the  simplest  form  of  motive  device  to  be 
operated  by  and  to  measure  alternating  currents.  Within 
three  weeks  from  the  original  experiments  with  the  arc  lamp 
(April,  1888),  he  had  produced  the  Shallenberger  meter  in 
])ractically  the  same  form  as  it  now  exists,  and  of  which  more 
than  80,000  are  now  in  operation. 
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After  active  work  until  1891  Mr.  Shallenberger  was 
obliged  to  retire  on  account  of  lU-health,  and  spent  a  year  in 
Colorado.  During  the  past  year,  however,  he  has  again  taken 
up  experimental  work  at  his  laboratory  at  Kocnester,  Pa., 
and  is  now  consulting  electrician  to  -the  Westinghouse  Elec- 
trical aiU-1  Manufacturing  Company.  The  laboratory,  where 
he  now  spends  the  majority  of  his  time,  is  equipped  with  all 
the  modern  electrical  apparatus  required  for  carelul  tests  and 
researches,  and  his  time  is  largely  devoted  to  investigations 
into  the  more  advanced  electncal  problems,  in  addition  to 
his  purely  technical  work,  Mr.  Snallenberger  has  acted  as 
expert  upon  electrical  matters  in  a  large  number  of  patent 
cases. 


That  Fifty   Thousand    Dollar    Prize. 


In  order  to  relieve  itself  of  the  odium  connected  with  the 
recent  sham  electric  railway  competition  of  the  Metropolitan 
Traction  Company,  the  New  York  State  Railroad  Commis- 
sion has  issued  a  circular  letter  to  competitors  giving  the 
correspondence  leading  to  the  withdrawal  of  the  offer.  In 
rt];ly  to  an  equivocal  letter  of  the  Traction  company,  the 
commissirjners  state  their  regret  that  the  withdrawal  of  the 
offer  had  not  been  announced  earlier.  '"  Such  notification," 
they  say,  "  would  have  permitted  the  board  to  inform  the 
public  and  the  legislature  of  the  abandonment  of  the  offer, 
and  it  w<jwld  seem  in  justice,  particularly  to  the  persons  who 
have  been  induced  by  the  publication  of  the  offer  to  make 
ai)])lication  for  ])ermission  t(j  compete  for  the  prize,  that  such 
notice  should  have  been  given." 


The    Berliner     Patent. 


Arguments  were  begun  June  14  before  Judge  Carpenter 
in  the  I  iiited  States  Circuit  Ctjurt  at  i5oston  in  the  suit  of 
the  United  States  Government  to  annul  the  I>erliner  patent 
of  the  American  i'ell  Telei)hone  Company.  The  bill  of 
complaint  states  that  Emil  Merliner,  of  Germany,  filed  in  the 
Patent  <  )ffice  at  Washingtcjn  on  June  4,  1H77,  an  apj)licati()n 
asking  a  gnuit  of  letters  patent  for  certain  improvements  in 
combined  telegraphs  and  telephones  alleged  in  saiil  applica- 
\'y*)u  to  be  invented  by  liiin.  The  application  rested  in  the 
Patent  (.)ffice  until  Nov.  17,  1891,  or  about  14  years  after  the 
application  was  first  filed,  and  the  patent  was  granted  on  that 
day,  but  to  the  American  r>ell  Telephone  ConijKmy  as  as- 
signee of  Kmil  Berliner. 

The  Cnited  States  contend  that  the  Bell  company  con- 
trolled the  I'erliner  patent  during  this  period  before  the  issu- 
ing of  the  letters  patent,  and  that  it  made  no  attempt  to  se- 
cure the  letvrs  patent  in  that  ti.n'.'.  which  was  jMobably  due 
to  the  fact  that  it  was  enjoying  the  privileges  of  the  Bell 
patent,  which  controlled  the  electric  transmission  of  speech. 
It  is  charged  that  the  patent  was  unlawfully  obtained  and 
issued  by  the  Commissioner  of  I'atcnts,  and  is  an  illegal 
grant  and  ought  to  be  annulled,  for  reasons,  and  further,  as 
an  act  of  duty  and  justice  toward  the  citizens  of  the  United 
States,  whose  rights  and  privileges  are  unlawfully  and  un- 
justly abndgnl  by  the  Berliner  patent. 


Report   on    .i  nunicipa]    Plant. 


show  a  smaller  annual  cost  than  those  owned  by  private 
companies  are  as  toUows;  i.  In  the  construcuon  01  a 
municipal  station  the  municipaluy  saves  tne  pront  that  a 
private  company  would  01  course  expect  to  iiiaKe.  2.  A 
city  IS  generall)  in  a  position  to  borrow  money  at  a  lower 
laie  01  inieresi  tlian  a  private  company.  3.  -»iost  oi  the 
plants  owned  by  private  companies  in  tne  laige  ciUes  were 
put  in  some  years  ago,  when  me  cost  of  electrical  appliances 
was  greater  than  it  is  to-Ua},  while  their  etnciency  wab  less. 
4.  In  the  construction  of  a  private  plant  capitalists  will  not 
risk  investing  money  unless  tiiey  are  assured  ol  receiving 
good  dividends,  while  all  that  the  municipality  requires  is  a 
sufhcient  return  to  pay  the  cost  of  running,  including  interest 
on  the  outlay,  with  a  margin  lor  renewals. 

••  1  here  is  throughout  tne  continent  a  strong  tendency  de- 
veloping toward  municipal  ownership  of  street  ligiiting. 
Detroit  is  now  installing  a  hrst-class  electric  lighting  plant 
<jf  its  own,  under  the  control  of  a  public  lighting  commis- 
sion. Minneapolis  is  also  moving  in  the  same  direction.  I 
am  now  in  communication  with  the  Cataract  Construction 
Company,  of  Xew  York,  regarding  the  transmission  of 
power  from  Niagara  Falls,  but  no  deftnite  offer  lias  yet  been 
made  by  the  company.  There  appears  to  be  a  difference 
of  opinion  amongst  electricians  as  to  the  feasibility  of  con- 
\  eying  power  from  this  source  such  a  distance  to  compete 
with  the  streaiii. 

"  During  1893  the  city  paid  $135,243.17  for  street  awd  park 
lighting,  ol  which  sum  i^i 05,293.50  was  for  electric  lights  and 
the  balance  for  ga^s  lamps.  \\  e  have  now  in  the  city  of 
Toronto  about  1,000  arc  lights  and  1,100  gas  lamps  di.s- 
tributed  throughout  the  city  for  street  lighting  purposes. 
The  estimate  given  below  is  for  a  plant  ol  1,300  arc  lights 
of  2,00c  c.  p.,  burning  all  night  and  every  night,  the  inten- 
tion being  to  shut  olf  and  discontinue  all  or  nearly  all  of 
the  gas  lamps.  The  capacity  of  the  proposed  station  will  be 
sufhcient  to  run  about  1,500  light*. 

"The  estimated  cost  of  a  plant  for  1,300  lights  is  as  fol- 
lows: Buildings,  etc.,  $42,000;  engines  and  boilers,  ^6o,oco ; 
(Biiamos,  $40,000;  poles,  line  and  wires,  $100,000;  lamps, 
$40,000;  add  10  per  cent,  for  contingencies,  $28,2CO;  total 
cost,  $310,000.  This  estimate  is  considered  liberal,  and  I  nwy 
say  is  largely  in  excess  of  the  figures  of  those  with  whom  i 
have  corresponded.  Tlie  estimated  cost  of  operating  this  plant 
per  annum  is  as  follows:  One  chief  engineer,  $1,500;  one 
electrician,  $1,500;  assistant  engineers,  $2,000;  t%vo  dynamo 
tenders,  $2,100;  fifteen  trimmers,  $7,500;  two  inspectors, 
$1,600;  two  linemen,  $1,200;  one  helper,  $600;  one  driver, 
$5(X);  one  clerk,  $800;  one  machinist,  $700;  keep  of  horse, 
etc.,  $175;  coal,  $39,420;  carbons,  $10,409;  oil,  waste,  etc., 
$2,oco;  interest  4  per  cent,  and  depreciations,  6  per  cent.,  on 
$310,200,  $31,020;  total,  $106,324.  On  the  above  basis  the 
annual  cost  for  1,300  lamps  would  be  $81.78  each,  and  for 
1.500  lamps  ^/^  each  per  annum:  the  city  at  present  pays 
$108.58  per  lamp  per  annum." 


City  Engineer  Keating,  of  Toronto.  Lanada.  has  submitted 
am  exhaustive  report  to  the  city  councjl  on  the  subject  of 
street  lighting,  accompanied  by  data  shelving  the  cost  of 
dectric  lighting  in  a  largo  number  «»f  cities  lighted  bv  con- 
tract and  in  18  cities  lighted  by  works  owned  by  the  corpora- 
tion, and  the  result  of  the  inquir>-  is  claimed  to  jthow  that 
i'ities  can  do  lighting  much  cheapc.  by  owning  the  plant 
thtui  by  contnict.   Vum\  the  rqiort  we  abstract  the  following: 

"Some  of  the  reasons  why  nmnicipal  plants  are  able  to 


rns;li5h   Jou:  n3l.'5m. 


A  prominent  and  well  l:.i.!uii  London  technical  journal, 
dated  May,  1894.  announces  quite  seriously  that  it  has  just 
received  information  to  the  effect  that  the  electric  railway 
has  «levelopcd  wonderfully  in  America!  It  adds,  by  way  of 
explanation,  that  the  electric  railway  is  most  extensively  used 
for  traction  (!)  in  place  of  horses.  We  are  glad  to  be  as- 
sured of  the  fact  that  a  raihvay  is  used  most  extensively  for 
traction  purposes,  but  we  are  curious  to  know  for  what 
other  purposes  it  is  sometimes  used  in  England.  We  fear 
that  this  news  item  got  shipwrecked  in  its  transit  across  the 
«>cean  a  number  of  years  ago  and  has  just  been  picked  up 
by  a  stray  vessel  and  transmitted  to  its  destination,  where  it 
was  published  without  the  editor's  knowledge.  Or  perhaps 
it  is  an  English  joke. 


Juke  23,  1804. 
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BY  FREDERICK  BATHURST. 

The  switchboard,  in  the  generating  house,  is  of  the  sim- 
plest nature,  containing  only  low  tension  apparatus,  such  as 
the  measuring  instruments  for  the  exciting  current  and  main 
controlling  switches  for  the  generators  and  exciting  ma- 
chines. 

Upon  leaving  the  converters  the  high  tension  conductors 
are  brought  out  through  glass  tubes  having  hard  rubber 
mountings,  and  taken  directly  through  the  nearest  window 
onto  double-shed  insulators,  completely  protected  on  the  out- 
side from  birds  or  missiles,  by  the  wire  netting  before  men- 
tioned. The  disposition  of  these  wires  is  such  that  no  one 
can  reach  them  without  puq:)osely  climbing  over  the  con- 
verter cases  to  do  so.  It  speaks  well  for  the  design  of  this 
plant  and  the  future  operation  of  the  system  that  up  to  the 
present  no  accident  has  occurred  by  which  any  one  has  re- 
ceived a  serious  shock. 

Before  the  leading  wires  from  the  converters  are  directly 
connected  to  the  line  wires,  which  come  into  the  netting  at 
one  end  and  run  the  length  of  the  building  outside,  there  is  in- 


About  every  fourth  pole  is  provided  with  a  gnjund  plate 
and  a  wire  which  passes  up  the  side  so  as  to  act  as  a 
lightning  conductor  rod. 

Although  breakdowns  on  such  a  long  length  of  line  do 
occur,  hitherto  they  have  been  unimportant  as  regards  the 
satisfactory  and  continuous  working  of  the  plant.  Upon  the 
same  posts,  at  an  average  distance  of  2  feet  6  inches,  below 
the  four  line  conductors,  two  telephoire  wires  are  run. 

The  arrangement  of  the  line  where  it  crosses  a  public  high- 
way is  interesting,  an  auxiliary  guard  wire  netting  being 
placed  under  the  conductors,  so  that,  in  case  of  breakage,  it  is 
impossible  for  the  ends  to  fall  within  reach  of  passers-by. 
On  one  or  two  occasions  the  high  tension  current  has  got 
onto  the  telephone  wires,  but  no  damage  beyond  the  fusing 
of  the  ends  or  safety  lengths  has  resulted. 

The  generator  attendant  has  instant  warning  of  the  trouble 
by  the  extra  "  buzz  "  of  his  converters.  He  is  amusingly 
graphic  in  his  description  of  this  method  of  recognizing  the 
occurrence  of  a  "  fault."  Several  fatalities  have  occurred  in 
Switzerland   from  the  telephone  wires  being  on  the  same 
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serted  a  short  length  of  thin  silk-covered  copper  wire  (about 
2  feet  of  No.  24  B.  &  S.  gauge)  upon  each  of  them.  These 
lengths  act  both  as  safety  fuses  and  lightning  arresters.  In 
case  of  the  disruption  of  any  of  them,  the  attendant  before 
replacing  them  telephones  to  the  works,  and  the  generators 
are  temporarily  shut  down  during  the  few  minutes  the  oper- 
ator requires.  The  two  converters  in  use  are  connected  onto 
the  line  wires  in  parallel. 

The  line  consists  of  four  bare  copper  wires,  each  four  mil- 
limetres in  diameter  (equivalent  to  No.  8  B.  &  S.)  Only 
three  of  these  conductors  are  used,  the  others  being  held  in  re- 
serve. The  line  has  a  total  length  from  station  to  works  of 
24  kilometres,  that  is,  15.35  miles. 

In  the  construction  of  the  line,  consideration  was  given  to 
the  desirability  of  having  as  few  points  of  support  as  possi- 
ble, so'  that  the  spans  are  often  100  metres  (no  yards) 
long. 


posts,  but  in  every  case  it  has  b©en  where  they  were  placed 
above  the  line  conductors.  The  recognized  practice  now  is 
to  place  them  below. 

Where  the  line  has  to  cross  a  railway  trac-k  the  practice 
has  hitherto  been  to  insert  a  length  of  luulergroiand  cable, 
but  owing  to  the  trouble  at  these  points,  the  railway  com- 
panies now  recognize  the  necessity  of  their  being  continued 
overhead,  ordering,  perhaps,  the  erection  of  an  iron  work 
supporting  frame  to  obtain  solidity. 

In  connection  with  recent  discussions  on  alternating  cur- 
rent transmission,  it  is  interesting  to  note  that  this  line  is 
provided  witli  an  ample  circular  mileage  cross-section,  for 
with  an  average  potential  of  13,000  volts  and  a  load  approxi- 
mating 340  kw.  the  loss  in  transmission  is  only  about  21-2 
per  cent. 

The  high  pressure  current  is  received  at  the  Oerlikon  end 
in  a  similar  way  to  that  in  which  it  leaves  the  generating  sta- 
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tion,  the  converter  arrangements  being  duplicated,  but  ihe 
ratio  of  retransformation  is  different,  the  shop  system  being 
supjihed  at  190  volts. 

iJistributed  through<nit  this  large  establishment  there  are 
40  motors,  varying  in  capacity  fn^m  3  to  «o  h.  p.  and  running 
at  speeds  from  2,000  to  500  revolutions  per  minute. 

A  continuous  current  man  can  hardly  fail  io  \)c  "  con- 
verted "  into  an  alternating  one  when  he  examines  and 
watches  the  <;peration  of  these  mcjtors,  which,  without  com- 
nuitator  or  brushes  and  minus  a  comi)aratively  huge  start- 
ing bo.\,  d<;  every  kind  of  work  recpiired  of  them  in  a  ,.ia- 
chine  sho]),  running  i)erfectly  without  even  ihe  usual  mini- 
nuini  of  attentiDii. 

A  Txj-h.  p.  standard  mcAor,  with  eight  poles,  which  runs  at 
750  revolutions,  is  shown  herewith.  These  figures  are  given 
uptni  the  basis  of  50  cycles  per  second  and  are  the  speeds  of 
the  armature  when  running  light:  it  is  estimated  that  on  full 
1(  arl  there  is  a  '"  slij)  "  of  4  per  cent. 

.\  3-h.  p.  standard  motor  is  also  shown,  which  has  four 
poles  and  runs  at  1,500  revolutions;  for  those  applications 
where  slower  s|)ced  is  desired,  it  can  be  designed  with  6,  8, 
10  or  even  12  poles,  when  the  speed  will  become  1,000,  750, 
600  or  500  revolutions,  respectively. 

Interior  views  of  the  shops  are  given  below,  illustrating 
the  jjractice  of  placing  the  smaller  motors  on  bracket  sup- 
pf.rts  built  into  the  wall.     In  this  way  floor  space  is  econo- 


insertion  of  a  resistance  in  the  armature  circuit,  which,  when 
starting  up,  is  cut  out  in  the  ordinar\-  way,  or  by  the  inter- 
venticjn  of  special  or  extra  converters,  in  which  the  number 
of  active  coils  in  the  secondary  circuit  can  be  adjusted  to  the 
speed  of  the  motor.  15y  these  arrangements  the  amiatures 
are  protected  from  excessive  currents  and  from  disturbing 
the  remainder  of  the  circuit.  All  these  motors  can  be  over- 
l.aded  as  nuich  as  50  per  cent,  without  mishap,  and  the 
.si)ted  with  such  overload  does  not  drop  nujrc  than  10  per 
cent.  Tower  for  p<.wer,  they  are  individually  lighter  than 
c<  ntinuous  current  machines,  <;ccui)y  less  space  and  present 
less  chance  for  electrical  <r  mechanical  injury. 

It  is  perhaps  the  cut  which  illustrates  one  of  the  10-ton 
shoj)  cranes,  which  more  than  any  of  the  others  brings  home 
the  c<  nclusion  that  this  system  is  eminently  suited  to  the  re- 
(iuirements  of  factory  work.  These  cranes  are  fitted  with 
three  motors,  two  of  3-h.  p.  cajjacity  for  the  traversing  and 
the  cross  travel  *'f  the  trolley  carriage,  respectively,  the  others 
of  9-h.  p.  capacity  for  hoisting.  The  movements  actuated 
by  the  two  small  motors  are  controlled  without  any  other 
apjjaratus  excei)t  a  double  headed  three-pole  switch,  the 
blades  being  thrown  either  to  one  side  or  the  other,  as 
••  fi.rward  "  or  '"  reverse  "  is  recpiired.  The  9-h.  p.  motor  has 
a  simple  form  of  iron  feed  resistance  box  with  six  contacts. 
This  is  small  and  compact,  and  can  be  seen  in  the  cage. 

This  crane,  as  operated  b>-  three-jiha^ed  motors  and  the 
screw  gearing  of  the  ( )erlikon  pattern,  is  probably  unique  in 
its  simplicity  of  construction  and  operation. 

The  first  cost  of  shop  tools  of  this  nature  will  now  no 
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mixed  atid  both  motor  and  belling  placed  out  <»f  reach  of  the 
W(«rknian.  either  for  accident  or  experiment.  In  l**ig.  6  the 
motor  in  the  foregrtumd  is  one  of  6-h.  p.  cap.icitv.  has  six 
poles  and  runs  at  i.ocx)  revolutions.  The  simplicity  of  the 
wiring  atid  starting  arrangements  is  evi<lent:  all  that  is  rc- 
(|uired  is  a  three-pole  switch  fitted  with  safety  fuses. 

I  he  motor  will  start  from  rest,  with  or  without  load,  gain- 
uig  Its  proper  speed  sotue  20  or  30  secomls  after  the  switch 
blatles  h.Tve  been  thrown  iti. 

( )ne  of  the  cuts  shows  two  i2-h.  p.  mot«  Ts  havirg  six  poles 
atid  running  at  i.ooo  revolutions.  They  are  arranged  above 
a  fitting  bench  an«l  the  same  simplicity  of  contnMling  ar- 
rangements is  apparent. 

In  some  instatices,  depending  upon  the  size  of  the  gen- 
erating plant  and  the  capacity  of  the  individttal  units  cm- 
ployed,  special  starting  arrangements  are  made,  either  by  the 


longer  l)e  the  factor  militating  against  their  adoption  in  any 
machine  shop  of  any  pretensi«in. 

The  la>t  view  indicates  that  the  ( >eHik«»n  works  have  long 
passed  the  experimental  stage  in  the  manufacture  of  ma- 
chines for  this  system.  It  represents  the  frame  and  station- 
ary armature  of  a  3co-h.  )).  generator,  which  is  to  generate 
5.0(X3  volts  when  rwuning  at  a  speed  of  250  revolutions.  The 
machine  is  designeil  for  use  in  a  .steam  power  plant,  the 
usual  form  f<ir  turbine  driving  in  a  water  power  plant  being 
horizontal. 

Those  who  have  seen  this  installation  and  distribution  of 
power  nmst  conclude  that  the  three-phased  system  can  im- 
mediatelv  compete  with  a  continuous  current  distribution, 
V. eight  for  weight  of  material  employed,  and  have  many  ad- 
vantages in  application,  and  particularly  in  long  distance 
transmissions,  and  prove  safer  and  n;ore  economical. 
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The  motors  are  simpler,  mechanically  and  electrically, 
cheaper  and  more  compact,  and  never  burning  out,  prove 
positively  reliable. 

To  Mr.  C.  E.  Brown,  who  is  now  concentrating  his  atten- 
tion on  the  two-phase  system,  must  be  given  the  credit  for 
the  first  commercial  development  of  this  installation,  but  he 
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In  The  Electrical  World  of  Feb.  lo,  1894,  I  explained 
the  principles  of  an  instnnnent  for  giving  the  phase  angle 
between  a  current  and  its  E.  M.  I-".,  and  at  the  same  time 
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has  been  equally  ably  seconded  in  his  pioneer  work  by 
Messrs.  Huber  and  Kolber,  who  have  efifected  the  important 
work  of  standardizing-  types  and  sizes,  so  that  the  system 
can  be  placed  on  the  market,  but  whether  it  is  a  two  or  a 
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three  phased  system,  those  who  have  seen  the  recent  de- 
velopments in  Switzerland  will  admit  that  they  are  here  find- 
ing an  application  that  has  no  comparison  in  any  other 
countrv. 


A  New   Definition   of  a   Dynamo. 


According  to  a  London  contemporary  a  reporter  asked 
whether  a  dynamo  was  not  a  kind  of  reservoir  and  was  told 
that  "  it  was  a  kind  of  boiling  tank  to  keep  the  electricity 
hot." 


shewing  the  shape  of  the  two  waves.  At  the  close  of  the 
article  I  mentioned  another  instrument  for  showing  the 
phase  angle  only,  but  did  not  state  the  principle  involved, 
because  I  considered  it  would  have  a  connnercial  value,  and 
I  intended  taking  out  a  patent  for  it. 

The  principle  involved  is  that  of  showing  the  angular 
difference  in  position  between  two  shafts  revolving  at  the 
same  speed,  and  as  the  paper  read  by  Dr.  Bedell  at  the 
annual  meeting  of  the  Institute  of  Electrical  Engineers  at 
Philadelphia  shows  that  this  principle  is  being  considered. 
I  give  here  a  description  of  the  instrument  as  I  intended 
it  to  be  made  for  use  in  central  stations  and  generallv  where 
the  phase  angle  is  desired  for  practical  reasons.  I  described 
the  instrument  verball}'  to  Mr.  \\'illiam  Rosenbaum  last 
February. 

One  form  is  as  follows:  Two  small  motors  would  be  set 
in  line  with  each  oliier.  one  having  a  hollow  shaft,  through 
wliich  passes  the  shaft  of  the  other,  the  two  being  concen- 
tric. The  motors  would  have  field  magnets  svnunetrical 
in  all  parts  so  that  if  the  entire  machine  was  revolved  there 
woukl  be  no  tendency  to  vibration,  (^ne  of  tlie  motors 
would  be  in  the  main  circuit  and  run  in  synchronism  with 
the  current,  and  the  other  would  be  connected  across  the  cir- 
cuit and  run  in  synchronism  with  the  E.  M.  F.  Each  shaft 
would  be  provided  with  a  slight  stiff  hand  and  one  of  the 
shafts  would  also  carry  a  disc  wliich  wou.ld  be  graduated  in 
degnes.  a  greater  or  smaller  portion  of  the  circumference 
representing  360  degrees,  depending  upon  the  number  of 
poles  in  the  motors.  Both  motors  would,  of  course,  have 
the  same  number  of  poles. 

Both  hands  being  against  a  stop,  and  consequently  the 
reading  of  the  scale  being  zero,  if  switches  be  closed,  putting 
the  two  motors  in  their  respective  circuits,  they  will  soon 
come  into  synchronism,  one  with,  the  current  and  the  other 
with  the  E.  M.  F..  and  the  hands  will  take  up  positions 
making-  an  angle  Avith  each  other  which  is  the  angle  of 
effective  phase  difference.  This  angle  cannot  be  read,  how- 
ever, as  the  hands  arc  revolving  at  iiigli  speed,  but  a  simple 
clutch  can  be  arranged  to  secure  them  in  their  relative  po- 
sitions and  the  switches  being  opened  and  the  motors 
stopped  the  angle  can  be  read  off  the  scale.     Or,  othenvise, 
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let  a  brass  casing  be  placed  over  both  motors  and  secured 
to  the  two  fields;  a  spider  will  enable  this  casing  with  its 
enclosed  motors  to  be  secured  to  the  shaft  of  a  third  small 
motor  set  to  run  in  a  direction  opposite  to  the  first  two. 
Now,  when  the  first  two  are  running  and  have  settled  into 
their  respective  positions,  if  the  third  motor  be  started  it 
will  turn  the  casing,  motors,  dial,  etc.,  in  the  opposite  di- 
rection with  the  same  speed  at  which  the  first  two  motors 
are  revolving.  The  effect  will  be  that  the  hands  will  appear 
to  stand  still  and  the  only  motion  seen  will  be  an  increase  or 
decrease  of  the  angle  between  them  as  the  load  on  the  dy- 
namo changes.  The  motors  can  be  small,  as  the  first  two 
have  only  to  overcome  their  own  friction,  and  the  third 
can  be  any  small  motor  revolving  at  the  same  speed  as  the 
other  two. 

Instead  of  the  motors  being  on  the  concentric  shafts  they 
can  be  separate  and  be  connected  to  the  shafts  by  bevel 
or  other  gearing.  There  being  no  angle  between  the  shafts 
start  the  motors  and  when  they  have  settled  into  synchron- 
and  stop  the  motors,  then  read  the  angle  and  make  the 
ism  with  their  respective  circuits  lock  the  shafts  together 
record.  This  would  be  the  simplest  form  for  station  work, 
and  the  reading  could  be  taken  in  a  few  moments  after  clos- 
ing the  switches. 


On  tiie  Measurement  of  the  Power  of  Polyphased  Currents — III. 


BV  ALEXANDKR  D.  Ll'N  I. 

Framing  this  expression  in  words,  it  may  be  said  that  the 
mean  power  expended  in  a  polyphased  system  is  represented 
by  the  summation  of  a  series  of  quantities,  each  found  by 
obtaining  the  mean  product  of  the  current  in  each  line  con- 
ductor by  the  difference  of  potential  between  the  terminal  of 
that  conductor  and  the  terminal  of  some  one  conductor 
nominally  selected  as  a  standard.  Thus,  in  a  system  of 
n  line  wires  there  will  be  //  —  /such  products  necessary  to 
represent  the  mean  power.  In  order  to  obtain  the  mean 
expended  in  the  system,  it  is  only  necessary  to  ascertain  the 
mean  value  of  each  of  the  separate  products  bv  the  use  of 
an  electro-dynamometer  or  any  other  means  of  measuring 
tlic  nuaii  power  of  a  simple  alternating  current,  as  will  be 
referred  to  later. 

It  will  thus  be  seen  that  the  power  of  a  polvphased  cur- 
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rent  is  not  such  a  complex   quantity  as  might  at  first   be 
thought. 

Hitherto  the  above  result  has  been  reached  either  in  a  less 
natural  way,  or  on  assumptions  based  on  the  form  of  the 
circuit  in  which  the  energy  is  utilized. 

The  above  expressions  may  easily  be  transfonned  so  as  to 
correspond   with   formulae  given   bv   other  writers.     Thus, 
adding  (3),  (4),  and  (5), 
I  P=  A  {a  -  y  -\-  n  ~  fi)  -\.  B  (^^  —  y  J^  fi  ^  a) 

+  C{y-~a-\-y  —  py      (6) 
--=A  \ioc-{a^ftJ^y)]J^B      ■ 

[3  /?  -  (rt-  +  /^  +  y)]  4-  C  [3  ,'  -  (a  +  /?  +  y)] 


whence 
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-)f^(/^- 


+  c(,-5-±^) 


a  formula  identical  with  that  derived  by  M.  Blondel.*  In 
the  application  of  this  formula  it  is  necessary  to  make  such 
connections  between  the  terminals  as  to  produce  at  some 
point  on  those  connections  an  intermediate  point  having  a 

potential  — — — ——.      This  may  be  done  by   joining 


the 


terminals  through  equal  resistances  R,  which  preferably 
should  be  large  and  as  nearly  non-inductive  as  possible. 
The  connections  are  shown  diagrammatically  in  Fig.  3.     Call 
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the  potential  of  this  junction  r. 
continuitv  it  is  evident  that 


Then  from  the  principle  of 
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Hence,  by  this  method  the  mean  power  of  a  polyphased 
system  is  the  sum  of  the  several  integrated  products  of  the 
current  in  each  line  wire  by  the  difference  of  potential  be- 
tween the  point  v  and  the  terminal  corresponding  to  the 
line  wire. 

If  the  difTerences  of  potential  between  the  principal  con- 
ductors or  line  wires  be  (Icnoted  by  J  «,  J  p.  J  y,  such  that 

^  „  =  nt  —  /^.     Jfl        /?  —  y  and  J  y  =  y  —  or, 
then  bv  substitution  in  (6)  it  follows  that 

p  _  y.  [^  ( J  .  -  J  ,)  -f  ^  ( J  fl  -  J  .)  +  C  ( J  ,  —  JO] 
which  is  identical  with  a  fornuila  deduced  by  Herr 
Georges.**  It  is.  however,  much  more  inconvenient  to  use 
than  either  of  the  equations  indicated  above,  since  it  requires 
six  measurements  to  be  made  instead  of  either  two  or  three. 

In  the  two  methods  last  indicated  the  mean  power  is  to 
be  obtained  as  in  the  first  method,  by  measuring  the  mean 
products  of  current  and  difference  of  potential,  as  indicated 
by  the  relations  of  the  instantaneous  values  expressed  by  the 
c(|uations  for  the  instantaneous  values  for  power. 

.Ml  of  the  above  tnethods  are  general  and  are  perfectly 
a|iplicablc  to  practical  meastiremonts.  and  do  not  depend  on 
the  form  of  the  circuit  in  which  the  energy  is  expended,  and, 
as  wll  be  noted,  are  not  coupled  with  any  restrictive 
hypothesis. 

It  will  be  observed  4hat  in  obtaining  the  above  formulae 
no  accotmt  whatever  was  taken  of  the  manner  in  which  the 
terminals  of  the  line  wires  might  be  connected,  the  derivation 
being  concerned  only  wnth  the  number  of  line  conductors 
and  the  respective  potentials  at  the  terminals  of  those  con- 
ductors.    Since  two  and  three  phased  systems  each  in  general 

•  "I.umfpre  Electrloue."  Jan.  «.  1893.  page  1». 
••  "Elektrotechnlache  ZeltschHft,"  1891,  pace  M. 


June  23,  1894. 


THK     ELKCTRICAL     WOKLD. 


833 


employ  three  line  wires,,  it  thus  becomes  apparent  that  the 
mean  power  of  each  system  may  be  measured  in  identically 
the  same  manner,  so  that  in  either  case,  given  the  three  Une 
wires  and  the  three  terminals,  the  measurement  may  be  car- 
ried out  irrespective  of  the  connections  between  those  ter- 
minals and  with  entire  disregard  as  to  whether  a  two  or  a 
three  phased  system  is  being  dealt  with. 

In  carrying  out  the  measurements  in  practice  any  of  the 
usual  methods  of  measuring  the  mean  power  of  variable  or 
alternating  currents  may  be  employed  in  making  the  sepa- 
rate measurements.  The  ordinary  alternating  current  watt- 
meter furnishes  probably  the  most  convenient  and  perhaps 
the  most  accurate  means  for  this  purpose.  The  instrument 
should  be  constructed  with  as  little  self-induction  as  possible 
in  the  series  coil,  as  well  as  in  the  so-called  fine  wire  coil. 
If  the  impedance  of  the  series  coil  be  negligible,  it  will  not 
then  be  necessary,  when  the  said  coil  is  introduced  into  one 
of  the  line  wires,  to,  likewise  introduce  a  coil  of  equal  im- 
pedance into  the  other  line  wires,  as  would  otherwise  be 
necessary  for  the  purpose  of  preserving  the  symmetry  of  the 
system  and  preventing  a  redistribution  of  the  currents 
therein. 

Likewise,  if  the  fine  wire  coil  be  of  such  character  as  to 
permit  a  non-negligible  current  to  pass,  then,  as  before,  pre- 
cautions must  be  taken  to  prevent  any  change  in  the  dis- 
tribution of  the  currents  when  this  coil  is  connected  in  place, 
and  this  may  be  done  by  placing  similar  coils  in  like  manner 
between  the  other  conductors.  Other  precautions  necessary 
in  particular  cases  will  readily  suggest  themselves. 

In  place  of  the  ordinary  wattmeter  used  in  making  the 
separate  readings,  one  may  employ  instruments  especially 
constructed  to  reduce  the  number  of  readings  necessary. 
Such  an  instrument  may  consist  of  a  mechanical  combination 
of  a  number  of  wattmeters  in  such  a  manner  that  the  read- 
ings of  all  the  wattmeters  are  added  together  and  appear  as 
a  single  reading  of  the  combination  wattmeter.  This  result 
may  be  accomplished  by  placing  the  required  number  of 
movable  coils  rigidly  secured  together  on  a  single  axis,  but 
free  to  turn  about  the  common  axis,  and  with  the  corre- 
sponding fixed  coils  secured  in  proper  relation  therewith. 
There  should,  of  course,  be  no  mutual  induction  between  any 
of  the  coils.  The  turning  moments  due  to  the  several  pairs 
of  fixed  and  movable  coils  may  thus  be  added  together,  and 
in  this  manner  the  number  of  readings  required  in  measuring 
the  power  of  a  polyphased  current  may  always  be  reduced 
to  unity. 

The  application  of  such  a  dynamometer  to  the  measure- 
ment of  the  power  of  a  three-phased  current  is  illustrated  in 
Fig.  4,  wherein  a  and  h  are  fixed  coils  and  c  and  d  the  corre- 
sponding movable  coils.  The  movable  coils  are  so  con- 
nected as  to  produce  a  turning  moment  in  the  same  direc- 
tion about  their  common  axis.  The  turning  moment  thus 
produced*may  be  measured  by  anv  suitable  means,  such  as 
the  usual  spring  and  dial  of  the  ordinary  Siemens  dynamom- 
eter. After  calibration  of  the  instrument  the  reading  thus 
obtained  gives  at  once  the  value  required.  The  power  of 
a  polyphased  current  may  thus  be  measured  by  a  single 
reading. 


A    Method  for  Measuring  Telephonic   Currents   and  Electrc 

motive    Forces. 


Diseased  Germs    Transmitted    Through    Telephone    Circuits. 


That  diseased  germs  are  deposited  on  the  mouthpieces 
of  microphones  and  are  thereby  conveyed  to  other  persons 
using  the  same  instruments  is  an  old  and  well-known  fact, 
but  the  editor  of  a  prominent  Philadelphia  daily,  who  has  a 
dangerously  small  amount  of  knowledge  about  electricity, 
puts  new  life  into  this  statement  by  explaining  to  the  public 
that  even  diseased  germs  are  now  transmitted  over  tele- 
phone circuits,  and  he  warns  the  public  not  to  converse  by 
telephone  with  any  person  having  a  contagious  disease. 


BY  HARRIS  J.  RYAN. 

In  some  investigations  that  have  recently  been  under- 
taken in  the  laboratc/ries  of  Sibley  College,  at  Cornell,  1  have 
employed  the  following  method  for  the  measurement  of 
telephonic  currents  and  E.  M.  Fs.  Reference  is  made  to  the 
accompanying  diagram,  in  Fig.  i.  A  modified  form  of 
dynamometer  is  used.  The  swinging  coil  is  wound  with 
from  50  to  100  turns  of  fine  wire,  through  which  the  tele- 
phonic current  is  passed.  About  the  swingirrg  coil  a  strong 
alternating  field  in  unison  with  the  telephonic  current  is  pro- 
duced by  passing  a  suitable  alternating  current  through  the 
field  coil,  with  regard  to  which  more  will  be  said  later  on. 
The  zero  method  is  used  for  measuring  the  forces  exerted  on 
the  swinging  coil.  The  zero  position  of  the  coil  is  taken,  so 
that  it  receives  no  induction  from  the  powerful  alternating 
field  in  which  it  is  placed.  A  D'Arsonval  galvanometer  is  so 
mounted  and  arranged  that  its  coil  may  be  rigidly  attached 
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FIG.   1. 
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to  the  swinging  cod  of  the  dynamometer.  Direct  currents 
are  established  through  the  D'Arsonval  coil  in  such  a  direc- 
tion as  to  set  up  a  moment  that  is  opposite  that  produced  by 
the  telephonic  current  in  the  coil  of  the  dynamometer. 
When  the  dynamometer  coil  is  thus  brought  back  to  zero, 
the  current  through  the  D'Arsonval  coil  is  taken  as  a 
measurement  by  calibration  of  the  telephonic  current,  and  is 
read  on  the  Weston  instrumeuL. 

In  order  that  the  field  coil  of  the  dynamometer  may  be 
brought  into  unison  with  the  telephonic  current,  the  note 
sounded  in  front  of  the  transmitter  is  produced  by  one  of 
th€  currents  from  a  two-phase  alternator.  The  current 
through  the  field  coil  of  the  dynamometer  is  delivered  from 
a  special  two-phase  transformer  that  affords  the  delivery  of 
any  desired  phase.  Those  who  have  read  Mr.  Scott's  ret!ent 
valuable  paper  before  the  National  Electric  Light  Associa- 
tion will  understand  readily  the  principles  of  operation  of 
this  transformer.  Two  coils  that  are  surrounded  by  closed 
magnetic  circuits  of  laminated  iron  are  connected  to  the  t\vo- 
phase  circuits  of  the  alternator,  as  indicated  in  the  diagram. 
From  the  turns  of  these  coils  taps  are  taken  off  at  proper 
intervals,  and  led  to  respective  points  on  the  contact  switch. 
The  contact  switch  enables  ofie,  by  turning  the  hand  wheel, 
to  connect  in  series  certain  amounts  of  E.  M.  F.  from  one  of 
the  phases  with  desired  amounts  of  E.  M.  F.  from  the  other. 
These  amounts  are  chosen  so  as  to  maintain  the  resultant 
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E,  M.  F.  constant  in  amount  but  differing  in  phase  by  about 
five  degrees  from  point  to  j)oint  on  the  contact  switch.  The 
diagram  in  I*"ig.  2  illustrates  a  graphic  method  for  obtaining 
the  interval  values  of  E.  M.  E.  that  should  occur  between 
the  contacts  on  the  switch,  so  as  to  obtain  a  constant  re- 
sultant I'^.  M.  l'\,  whose  phase  position  is  uniformly  changed 
fnjm  contact  to  contact.  When  the  intcr\'al  amounts  oi 
E.  M.  I',  cannot  be  ctbtaincd  l)y  the  use  of  complete  turns  in 


Magnetic   Formulae. 


FIG.  2. 

the  transformer,  the  loops  are  taken  out  at  a  point  that  is 
nearest  the  re(|uire(l  i)oint,  and  on  tlieir  way  to  the  contact 
switch  are  led  aroiuid  a  smaller  auxiliary  magnetic  circuit 
excited  by  a  primary  winding  that  is  subjected  t<j  the  same 
phase  i)ressure  as  the  coil  from  which  the  loop  is  brought. 
Such  ;m  auxiliary  electromagnetic  circuit  is  i)rovi(led  ftir 
each  of  the  two  phases.  The  turns  of  the  jjrimary  and  the 
cross-section  of  the  magnetic  circuit  are  so  designed  that 
the  IC.  .\I.  I'",  generated  in  live  turns  will  be  ecpial  to  that  de- 
veloped by  one  turn  in  the  n'lain  coils,  which  is  about  one 
volt. 

C)ne  recognizes  i)romptIy  when  the  held  current  of  the 
dynamometer  is  m  unison  with  the  transmitter  current  in  the 
moving  coil,  since  at  this  i)oinl  a  diange  of  the  phase  of  the 
field  current  in  either  direction  will  diminish  the  moment 
ten<Iing  to  turn  the  sus|)ended  coil. 

I  he  calibration  of  such  a  nuasuring  apparatus  is  made 
with  Weston  direct  current  instruments  in  an  obvious  and 
simple  mamur.  .\  voltmeter  is  used  for  measuring  the 
ciuriMit  through  the  suspended  coil. 

Si)irals  of  aimealed  silver  foil,  arranged  according  to  .Mr. 
Weston's  well-known  nuthod.  are  w^v*]  for  leading  the  small 
currents  into  the  suspended  dynam«)meter  coil  an<l  the 
n'Arsonval  galvanometer  coil. 

The  same  method  is  readily  adapted  to  the  measurement 
of  telephonic  E  ..M.  l"s.  ( )ther  methods  can  be  employed  for 
shifting  the  phase  of  the  field  coil  current.  h\\\  the  above 
method  we  linv<-  thus  far  found  to  be  the  simplest  and  best. 


lilcctrk  Nomenclature   and   Terms. 

According  to  a  I'Vcnch  journal.  Mr.  I  lospitalier.  the  lead- 
ing IVcnch  advocate  of  definite  and  tmiversal  electric  tenns. 
is  announced  to  give  a  lecture  on  "rolymor|>hi(|ues  "  trans- 
formers and  generators,  by  which  term  is  probably  meant 
those  machines  which  generate  or  transfonn  different  kinds 
of  currents. 


A  Profitable   Business. 

At  a  recent  mei^ting  of  the  Instittitc  in  Philadelphia  one  of 
the  mcmliers  was  heard  to  'remark  t(^  another  that  to  be 
both  a  consulting  electrical  engineer  and  a  contractor  was 
liKe  being  both  a  doctor  arid  .tu  undertaker. 


BV  REGINALD  A.  FESSENDEN. 

In  a  recent  issue  of  The  Electrical  World  the  statement 

was    made    that    the    relation    expressed    bv    the    formula 

oH-     \     . 
A  —  <z  — Z>  i^'(  where  A  is  the  ferric  reluctivity  or— — |     is 

O^  «5l  I 

not  a  physical  law,  but  merely  an  empirical  statement 

it  is  undoubtedly  true  that  Mr.  Kennelly  may  have  hesi- 
tated to  put  this  formula  forward  as  a  physical  law,  in  spite 
of  the  fact  that  all  experiments  made  to  test  this  rule  have 
(jiily  the  more  firmly  pnned  its  correctness. 

In  the  oi)inion  of  the  writer,  expressed  at  various  limes 
during  the  last  two  years,  this  formula  is  not  only  the  ex- 
pression of  a  physical  law,  but  it  is  the  only  definite  mag- 
netic law  expressing  a  relation  between  the  (juantities  which 
enter  into  the  formula  for  the  flux  in  a  ferric  circuit,  of 
whicli  AC  are  sure;  and  it  is  al.so  believed  that  it  is  to  the 
development  of  this  law  that  we  must  look  for  any  satisfac- 
tory (piantitive  law  of  magnetization. 
This  is  tor  the  following  reasons: 

1.  It  holds,  within  the  limits  of  experimental  accuracy, 
and,  with  pure  iron,'  between  tlie  limits  of  i^"=  1  or  i  1-2  to 
i^"  ^  150,  and  probably  higher.  It  holds  for  iron,  nicke 
and  cobalt.  It  holds,  with  the  slight  modification  neces- 
sary, for  the  hysteresis  cune  of  soft  irons.  It,  therefore, 
stands  u])on  the  same  kind  of  ground  as  Newton's  laws  of 
motion,  whose  only  ])roof  is  that  they  hold  in  all  cases 
where  they  have  been  tested,  but  in  regard  to  whose  physical 
ireaning  we  are  absolutely  ignorant. 

2.  It  can  readily  be  thrown  into  a  form  in  which  it  is 
analogous  to  the  ex])ressions  connecting  the  relation  be- 
tween stress  and  stn'in  in  a  great  number  of  other  cases. 

This    is   best    seen    by    expressing    the    ferric    reluctivity, 
A,  in  terms  of  the  ferric  induction,  i'(=  oV»  —  M). 
We  have 

A  =  a  -b.'K.  (I) 

Therefore,  since  I' =  «^/a 

»^"  =  ,;   r      6  }\X.  (2) 

Substituting  for»Xin  the  right  han<i  member,  its  value  as 
given  in  (2).  we  get  M'  ^  a  F  -^j  b  )''  -  h^  }''  i»C. 
Continuing  this  prt»ccss.  we  get 

x  =  <i  y\a  h  y  ^ah^  F^^-ab' y*^    .    .    . 

+  ab"     '}'      '  .^  =  a  F{i^b  I'  +  b' n-\-b'  F* 
h'  }'  b"  }'"  .X). 

Tills  series  is  convergeni  lor  all  values  of  ol?",  for,  since 
}'  =^  .*l/A  =  »^"  /  ('I  t  b  M),  it  is  evident  that  b  J' is  always 
less  than  unity  (except,  of  course,  when  a  is  zero,  as  Mr. 
Kennelly  has  shown  it  is  in  the  case  of  nickel  stretched  by 
.1  certain  weight,  when  A  =  b   iX). 

(It  is  also  easily  shown  that  thelasi  term,  O"  F"  (K  /  a  is 
negligible. ) 
Therefore, 

,^  =  a  F^"  b  }'", 

or  dividing  b'>th  sides  by   /' 

A  =  .;  5  '^  h  F". 

This  expression  is  of  a  type  very  comiiKinly  met  with  in 
physical  problems,  and  it  means  simply  that,  when  any  given 
induction  lias  been  attained,  that  the  tnagnetic  resistance  is 
proportional  to  the  zero,  first,  second,  third,  etc.,  powers  ->( 
that  in<luction. 

This  is  an  extremely  simple  law.  The  writer  has  not  at- 
tempted, as  yet,  to  work  out  a  theor>  which  should  give  this 
law.  but  at  first  sight  it  would  appear  comparatively  a  simple 
matter.  We  kn<nv.  from  the  various  modified  forms  of  \'an 
der  Waal's  equation,  and  from  the  experiments  of  Pictet. 
Amagat.  and  others,  and  the  work  of  Tait  and  other  physi- 
cists, that  the  distance  between  the  surfaces  of  two  adjoining 
iron  atoms  is  on  the  average  20  to  50  per  cent,  of  the  diame- 
ter of  the  atoms  themselves      Wr   nipv   aUo  enpposc.  with 
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Prof.  Fitzgerald  and  others,  that  the  magnetism  of  the  iron 
atoms  is  due  to  a  current  circulating  in  a  non-resistant  path 
round  the  atom.  We  know  approximately  the  sizes  of  the 
atoms,  the  magnetic  moment  of  an  atom,  and,  therefore,  the 
(juantity  of  electricity  circulating  on  the  atom.  Therefore, 
the  problem  becomes:  Having  given  the  distances,  dimen- 
sions, current  fluxes,  etc.,  as  above,  to  sh(nv  that,  when  a 
steady  state  is  set  up,  that  if  a  certain  number  of  atoms  be 
turned  (as  in  Prof.  Swing's  theory),  that  the  reluctance  is 
proportional  to  the  series  of  the  powers  of  the  induction  pro- 
(hiced. 

3.  The  beautiful  simplicity  it  introduces  into  all  magnetic 
calculations  where  the  permeability  varies  with  the  induction. 
Mr.  Kennelly  has  already  indicated  its  uses  in  dynamo  cal- 
culations, but  there  are  a  number  of  derived  formulae  which 
have  great  use. 

Take,  for  instance,  Mr.  Carichofif's  paper  on  the  design  of 

electromapfnets.     Here  we  have  to  make  -rvr  in  the  air  eap 


spending  values  of  k.^  are  given  for  all  standard  gauge  wires 
likely  to  be  used  for  winding  armatures,  for  single  and  for 
double  cotton  covering: 


equal  to  -r^r^  ni  the  iron. 
dc'S 

can  write  at  once,  dM  /  d'Si 


By  the    use  of  the   formula,  we 


a 


a/  {a  +  b  3C)S 


and  so  solve  the  problem  inmiediately,  without  making 
any  drawing.  This  equation  is  got  from  the  equation 
§|  =  cH.'/((z+  6cH'),  by  differentiation,  and  is  of  use  in 
other  problems. 

It  is  for  the  above  reasons  that  the  writer  believes  the 
formula  A  =  a -I-6  5K"  to  be  a  physical  law,  and  not  an  em- 
pirical relation,  and  to  be  the  fundamental  law  of  ferro- 
magnetism. 


Practical    Notes    on    Dynamo  Calculation — VI. 


BY  ALFRED  E.  WIENER. 

14. —  Weight  of  A  rmahire  Win  ding. 

A  copper  wire  of  i  circular  mil  (= x    -sq.in. 

\       1,000,000        4     ^ 

area    weighs    .00000303    pound   per    foot    of   length  ;    our 

armature   conductor  of   d*,,   circular    mils    sectional    area, 

therefore,  has  a  weight  per  foot  of  .00000303   x   (5^,,  pound. 

And  the  total  Lf  feet  of  it,  used   in   winding  the   armature, 

will  weigh: 

/Z».^=  .00000303   X  6"^^  X  £(  ;  (28) 

lb.a.=^  weight  of  bare  armature  winding,  in  pounds  ; 
(^„-=;  sectional  area  of  armature  conductor,  m  circular  mils, 

from  formula  (4)  ; 
Lf  =  total  length  of  armature  conductor,  in  feet,  formulae 
(19)  to  (27),  respecti\c]y. 
In  case  of   round  gauge  wires,  the   product  .00000303   x 
6'rt  is  contained  m  the  gauge  table  under  the  heading  "lbs. 
per  foot,"  and  consequently  the  bare  weight  of  the  winding 
is" found  by  simply  multiplying   the   respective  table-valua 
by  the  total  length,  L  t,  and,  eventually,  by  the  number  of 
wires,  p,  stranded  in  parallel. 

If,  in  case  of  heavy  rectangular  or  wedge-shaped  arma- 
ture bars,  the  cross-section,  6"^^,  is  given  in  square  inches, 
the  numerical  constant  in  the  above  formula  (28)  shoulci  be 
replaced  by  3.858,  this  being  the  weight  per  foot  of  s  cop- 
per bar  of  I  square  inch  sectional  area. 

When  standard  gauge  wire  is  to  be  employed  in  wind- 
ing the  armature,  it  is  desirable  to  know  the  weight  of  the 
winding,  including  its  covering,  particularly  in  the  case  when 
insulated  wire,  such  as  is  obtainable  from  wire  manufacturers, 
is  to  be  used.  This  covered  weight  of  the  winding  can  be 
expressed  as  a  multiple  of  the  bare  weight,  by  the  equation : 

Ib.^=  k.^  X  lba=  .OC000303  X  k,,  X  d-„  xLi        (29) 
in  which  k.^  is  a  constant  depending  upon  the  ratio  of  the 
bare  diameter  of  the  wire  to  the  thickness  of  its  insulation. 
In  the  following  Table  XXI.  these  ratios  and  the  corre- 


TABLE   XXr.- 

-WEIGHT  OV   IN.SULATIOX  OX  ROUND  COPPER 

WIRE. 

Gauge 

Single  Cotton  In.sulation.        j 

Double  Cotton  Insulation. 

of 

Diatn. 

of 

Wire 

(bare) 

inches. 

Wire. 

if:  5    i-_  =  =_- 

I ilf  '■-^^' 

=  .^^^ 

W.  G. 
&  S. 

—  X  i; 

rt  '-'■5:2 
=<:«  =  = 

y  5  'ill 

M 

ca 

^■0  1 

•^-    1 

"5-     1 

HO-i     .a-     1 

-.=  0 

I 

•300 

020 

15 

228 

I '0228 

I 

•289 

020 

1445 

232 

10232 

2 

— 

•284 

020 

142 

233 

I  0233 

3 

— 

•259 

' 

020 

12  95 

2   40 

1024 

2 

■2S8 

020 

129 

2   40 

I  024 

— 

•238 

020 

II  9 

2^50 

I  025 

4 

3 

•229 

020 

II  45' 

2-55 

I  0255 

5 

•220 
•204 

. 

*  d'ye* 

T  T 

2-6s 

I '026s 

4 

•012 

17 

2  20 

I  022 

•020 

102 

285 

I  0285 

6 

■203 

•012 

i6^5 

2  20 

I   022 

020 

10  15 

2-86 

1.0286 

— 

S 

•182 

012 

1515 

2-27 

I   0227 

•018 

10  I 

287 

I  0287 

7 

•180 

012 

15 

2-28 

I   0228 

■018 

10 

290 

I  029 

8 

— 

■i6s 

012 

13-75 

2-33 

I   0233 

•018 

917 

3  20 

I  032 



6 

■162 

•010 

162 

2  24 

I   0224 

•018 

9 

325 

1-0325 

Q 

— 

•148 

•010 

14-8 

230 

I   023 

•016 

9-25 

315 

I  0315 

7 

•144 

■010 

144 

2-32 

I   0232 

016 

9 

325 

I  0325 

10 

•134 

•010 

13-4 

2^36 

I ■0236' 

•016 

84 

355 

I  0355 

— 

8 

■1285 

•010 

1285 

2^40 

I   024 

•016 

8 

375 

I  0375 

II 

— 

■120 

•oio 

12 

2-50 

I   025 

016 

75 

4  10 

I  041 



Q 

•I  144 

•010 

114 

2-55 

I   0255 

016 

71 

435 

I  0435 

12 

•109 

•OIO 

10  9 

2-66 

I   0266 

•016 

6-8 

4^6o 

I  046 



10 

•102 

•OIO 

102 

2-85 

I   0285 

■016 

64 

500 

1-05 

IS 

— 

■095 

•OIO 

95 

3  10 

I   031 

016 

59 

555 

I  0555 

II 

•091 

•OIO 

91 

3-25 

I   0325 

•016 

5-7 

5«5 

1-0585 

14 



•083 

•007 

12 

2-50 

I   025 

■016 

52 

6-6o 

1066 

12 

•081 

•007 

n-6 

2-54 

I   0254 

•016 

51 

6-8o 

I  068 

IS 

M 

■072 

•007 

103 

2  80 

I   028 

■016 

45 

780 

I  078 

16 

•065 

•007 

93 

315 

I   0315 

■016 

41 

8-6o 

I  086 



14 

•064 

•007 

91 

325 

I   0325 

•016 

4 

880 

1-088 

17 

■058 

•007 

«-3 

3-60 

I   036 

•014 

4-1 

8 -60 

I  086 

IS 

•057 

•007 

81 

3  70 

I   037 

•014 

41 

S-6o 

1-086 



16 

■051 

•007 

73 

4  20 

I   042 

■014 

3b 

9-60 

I  096 

18 

_. 

•049 

•007 

7 

4  40 

I   044 

•014 

3'5 

980 

I  098 



17 

•045 

005 

9 

325 

I   0325 

•012 

375 

930 

I  093 

iq 

•042 

■005 

8-4 

3^55 

I   0355 

•012 

35 

980 

I  098 

18 

•040 

•005 

8 

3 -75 

I   0375 

■012 

y3>2> 

lOIO 

I    lOI 



iq 

•036 

•005 

7-2 

430 

I   043 

•005^^ 

72 

5  60 

I  056 

20 

■035 

•005 

7 

4  40 

I   044 

005'' 

7 

600 

106 

21 

20 

•032 

••005 

6-4 

5  00 

I   05 

oos'^ 

64 

6 -to 

I  066 

22 

21 

•028 

•005 

S-6 

6  00 

I   06 

•004* 

7 

600 

106 

23 

22 

•025 

•005 

5 

7  00 

I   07 

004* 

b-25 

700 

I  07 

24 

23 

•022 

•005 

44 

800 

I   08 

■004'' 

55 

800 

108 

2"; 

24 

020 

005 

4 

8 -So 

I   088 

•004' 

5 

8S0 

I  088 

26 

2S 

•018 

•005 

3-6 

9-60 

I   096 

004' 

45 

9-60 

I  090 

27 

26 

016 

•005 

32 

10  40 

I    104 

■004* 

4 

10.40 

I  104 

28 

27 

•or4 

005 

2-8 

II   25 

I    1125 

•004*^ 

35 

II  25 

I   1125 

2q 

28 

•013 

•005 

-6 

II  65 

I • 1105 

004" 

325 

11-65 

I  1 165 

3<^ 



•012 

•005 

24 

12  05 

I    1 205 

■004* 

■3 

12  05 

I • I 205 

29 

on 

005 

22 

12-45 

I    1245 

■004* 

1       ->  •  -C 

1      -     '-^ 

12-45 

I  1245 

*  Double  Silk  : 

I  mil  of  silk  ins 

Illation  taken  equ 

al  in  weight  to  i  J5  mil  of  cotton 

covering. 



15. — Armature  Resistance. 

The  electrical  resistance  of  the  .-uinaturo  winding  can  be 
determined  by  the  total  length  ^f  wire  wound  on  the  arma- 
ture, and  fr(>m  the  sectional  area  of  the  conductor.  If  R 
denotes  the  total  resistance  of  the  armature  wire,  all  in  one 
continuous  length,  and  if  the  machine  has  P  pairs  of  mag- 
net polos,  and,  therefore,  2  P  electrically  parallel  arma- 
ture portions,  then  the  armature  forms  the  combination   of 

2  P  parallel  branches  of  — =    ohms    resistance    each     (see 
^  2  P 

Fig.  13).     The  joint  resistance   of  these    2  P   circuits,  that 

is  the  actual  armature  resistance,  will  consequently  be 

''"-^rpy^-  V^~P'- 

The  total  resistance,  R.  of  all  the  armature  wire  in  series 
can  be  calculated  from  the  total  length,  Z^.  and  the  sec- 
tional area,  6'-^  .  of  the  conductor  by  the  formula 

10.5 


R  -^  L,  X 


6\ 


where  10.5    is    the  resistance,    in  ohms,  at  15.5°  C  (=  60° 
Fahr.),  of  a  copper  wire  of  i  circular  mil  sectional  area  and 
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I  foot  length,  and  of  a  conductivity  of  about 98  per  cent,  of 
that  of.  pure  copper.     The  quotient--^ — ,   for    commercial 

copper,  or —f^^:^ — ,  for  chemically   pure    copper,    represenib 
the  resistance  per  foot  of  the  armature  conductor,  and  can. 


tor  every  standarrl  si/.c  of  wire,    be    taken    from    the    wire- 
gauge  table. 

Introducing  the  value  of./?  into  the  above  equation,  we 
obtain  the  following  formula  for  the  resistance  at  15.5°  C, 
of  any  armature  having  a  single  conductor: 


lu 


'^  m 


(.^o) 


"   4  <  p^ 

r^  =  resistance  of  armature  winding  at  15.5°  C".,  in  ohms: 
P  =  number  of   pairs   of   magnet  poles,    eventually   half 

the  number  of  parallel  armature  ])ortions: 
/./  =^  total  length  of  armature  conductor,  in  feet,  formulae 

(19)  to  (27),  respectively: 

rf'^i  =^  sectional  area    of   armature    conductor,    in   circular 

mils,  formula  (4). 

In  an  armature,  each  conductor  of  which  jconsists    of  /» 

parallel  strands  of  wire  of  6',,,  circular  mils  sectional    area, 

there  are  2  P  parallel  circuits  of />  wires  each,  or  altogether 

i  ^.  P  K  P  parallel  circuits  of = 

'  ^       y^  I    \  2    -    P  <  p 

each;  the  joint  resistance,  therefore,  is 


ohms  resistance 


'•„  = 


R 


\t  » 


4     •     P'    <   /•' 

and  since  in  tins   case    the   total    resistance    ol    the    whole 
armatiire  wire  in  series  is 


R  =  Lt   ■   l> 


m 


we  obtain  for  the  resistance  at  15.5°  C.  of  any  armature 
winding  consisting  of /»  strands  of  wire  of  rf'^i  circular  mils 
sectional  area,  the  formula 

r.  = 7= X   /  /    ■    /' 


A    X   P*   >^  p* 


10. «; 


(  n) 


In  lormulae  (30)  and  (31 )  the  number  of  pairs  «)l  poles,  P. 
is  to  be  replaced  by  half  the  number  of  parallel  armature 
portions  if  these  two  numbers  differ  from  each  other. 

In  order  to  obtain  the  armature  resistance  at  any  other 
temperature,  higher  than  15.5°  C,  add  i  percent,  for  every 
3  degrees  centigrade  over  15.5'^.  The  resistance,  r, .  at 
15.5"  C.,  being  known,  tlie  armature  resistance  at  r  centi- 
grade t'onsequcntlv  will  bo 

/     ,    1°  —  is.s°\ 


16. — Energy  Losses  in  Armature. 

There  are  three  sources  of  energ)-  dissipation  in  the  arma- 
ture, which  are  transformed  into  heat:  (i)  Overcoming  of 
electrical  resistance  of  armature  winding,  (.2)  overcoming  of 
magnetic  resistance  of  iron,  and  (3)  generation  of  electric 
currents  in  the  armature  core. 

a. — Energy'  Dissipated  in  Armature  Winding. 
The  energ}-  recpiired  to  pass  an  electric  current  through 
any  resistance  is  given,  in  watts,  by  the  product  of  the  square 
t)f  the  current  intensity,  in  amperes,  into  the  resistance,  in 
ohms.  The  energy  absorbed  by  the  armature  winding, 
therefore,  is: 


w^ 


=  C'- 


X   r 


a  i 


iSZ) 


ni 


where  w„  =    energy    dissipated    in    armature    winding, 
watts; 
C=  total  current  generated  in  armature,  in  amps.; 
r'„  =  resistance  of  armature  winding,  hot,  in  ohms: 
see  formulae  (30),  (31)  and  (32). 
The  total  current,  C,  in  series  wound  dynamos,  is  identical 
with  the  current  output  c  ;  in  shunt  and  compound  wound 
dynamos,  however,  C  consists  of  the   sum  of   the  external 
current,  c,  and  the  current  necessary  to  excite  the  shunt  mag- 
net winding.     The  amount  of  current  passing  through  the 
shunt  winding  is  the  quotient  of  the  potential  difference,?, 
at  the  terminals  of  the  machine,  by  the  resistances  of  the  shunt 
cfrcuit,  r„„  that  is  the  sum  of  the   resistance    of  the  shunt 
winding  and  of  the  regulating  rheostat,  in  series  with  the 
shunt  winding. 

For  the  resistance,  r  ,  of  the    armature    winding,    when 

hot — in  order  to  be  on  the  safe  side  in  deteimining  the 
arrnature  losses — that  at  about  75°  C.  should  be  taken,  or, 
according  to  formula  (32)   the   resistance,  r ^,  at  15.5**  C, 


multiplied  by  ( i  -j- 


75°  — 


-  i5-5°\ 
300         / 


1.  2. 


riie  energy  dissipated  in  overcoming  the  resistance  t»f  the 
armature  winding,  consequently,  can  be  obtaine<i  from  the 
fornnila: 


UK 


1.  2 


K;^F 


(34) 


U  iv„  is  to  be  computed  before  the  field  calculations  are 
made,  that  is  to  say,  before  r,„  is  known,  it  is  sulticiently 
accurate  for  practical  ])urposes  to  express,  from  experience, 
the  total  armature  current,  C,  as  a  multiple  of  the  current 
output,  c]  and,  therefore,  we  have  approximately - 

w„        1.2   X    (*,  X   cY    ■    r,  (35) 

and  in  this  the  coellicient  /t,  can  be  taken  from  the   follow- 
ing table: 


TABLE  XXII.— TOTAL  ARM  ATI  RK  CTRRKNT  IN  SHINT  AND, 
0)Mn)lNl)  WOINI)  DYNAMOS. 


<'M|tarily 

in 
Kilnw.-«Us. 

Shunt  Current 

in  |»cr  rent. 

of  Current  Output. 

TotaJ  Current . 

as  Muhipir 

of  Current  Oulptit. 

, 

'5J« 

1    15 

-5 

13 

I     12 

s 

10 

I     10 

I 

8 

I    08 

-'5 

7 

1    07 

5 

6 

I    06 

10 

5 

I    05 

ao 

4 

I    04 

JP 

35 

I    035 

50 

3 

«    03 

100 

2  75 

I    02-5 

200 

2  S 

I    025 

300 

2  25 

I    0225 

500 

2 

I    02 

1000 

I  75 

I    0175 

2CXX» 

»  5 

I    015 

(To  be  continued.) 
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Some  Storage   Battery  Phenomena. 


BY    W.   \V.    GKISCOM. 

The  study  of  a  complete  curve  of  discharge  of  a  storage 
l)attery  discloses  three  rather  sharply  defined  changes  in 
1'.  D.,  and  after  allowing  for  the  effect  of  internal  resistance, 
it  is  found  that  the  changes  are  those  of  the  E.  M.  F.,  and 
possibly  a  resultant  of  three  or  more  sets  of  chemical  reac- 
tions. The  conversion  of  Hj  Pb^  O5  into  H^  Pbj  (),  in  the 
positive  plate  would,  account  for  the  abnormal  rise  of 
E.  M.  F.  at  the  end  of  charge,  and  if  it  be  assumed  that  the 
latter  compound  is  not  stable  but  will  yield  ozone  gradually, 
this  would  account  for  the  steady  fall  of  E.  M.  F.  on  inter- 
rupting the  charging  current.  The  chemist  will  easily  see 
the  relation  between  these  reattions,  and  the  presence  of 
peroxide  of  hydrogen  and  the  continual  evolution  of  oxygen 
from  the  positive  plate,  and  the  fact  that  a  charged  cell  gradu- 
ally loses  its  charge,  maintaining  for  days  a  higher  tempera- 
ture than  the  air.  The  dififerences  in  temperature  between 
certain  plates  of  a  cell  and  even  between  different  parts  of 
the  same  plate,  many  of  them  very  minute,  are  due  to 
at  least  two  causes,  the  liberation  or  combination  of  sul- 
phuric acid  on  the  one  hand,  and  C^  R  on  the  other. 

It  may  be  considered  proven  that  in  a  storage  battery 
with  plates  of  nearly  equal  capacity,  the  changes  in  the  posi- 
tive plate  determine  the  characteristic  curves  of  potential 
on  discharge,  and  that  the  changes  in  the  negative  plate  de- 
termine the  characteristic  curves  of  potential  at  the  end  of 
the  charge. 

A  curious  feature  in  charge  is  the  intersecting  of  the  curves 
of  the  positive  and  negative  plate  at  several  different  points. 
At  the  beginning  of  charge  the  two  plates  are  at  nearly  the 
same  potential ;  the  positive  potential  then  rises  rapidly  until 
it  reaches  2.22  volts,  when  it  begins  to  rise  in  a  straight  line 
strictly  proportional  to  time.  The  negative,  on  the  other 
hand,  rises  gradually  until  it  reaches  2.18  volts,  then  it  rises 
rapidly,  intersecting  the  positive  curve  in  14  1-2  hours  and  at 
2.24  volts,  and  continuing  to  rise  until  it  reaches  2.40  volts 
in  163-4  hours;  thereafter  it  remains  constant  for  the  five 
hours  \vhich  the  positive  requires  to  reach  the  same  po- 
tential. Within  the  working  limits  of  charge  and  discharge, 
the  negative  does  not  vary  2  per  cent,  in  P.  D.,  and  ultimately 
the  positive  shows  more  capacity  than  the  negative. 

In  some  experiments  described,  the  curious  phenomenon 
was  presented  of  variations,  of  current  amounting  to  30  per 
cent,  in  plates  manufactured  rigorously  alike,  kept  in  parallel 
and  subjected  to  like  treatment  during  their  previous  life. 
In  cases  where  the  discharge  is  pushed  below  1.8  volts 
even  more  serious  differences  have  been  observed,  amount- 
ing to  a  variation  of  225  per  cent,  one  reading  being  2.8 
amperes,  another  6.4  amperes  for  perfectly  good  new  plates 
carefully  treated. 

Perhaps  a  still  more  curious  fact  was  the  differences  of  E. 
M.  F.  of  the  plates  in  the  same  cell  discharging  through 
equal  resistances  and  connected  finally  in  parallel  to  the 
same  circuit — the  E.  M.  F.  ranging  from  1.60  volts  to  1.85 
volts  for  neighboring  plates  in  parallel  in  the  same  cell,  at 
the  same  time.  On  interrupting  the  circuit  at  the  end  of 
the  discharge  of  a  cell,  a  considerable  flow  of  current,  as 
might  be  expected,  passed  from  one  plate  to  another  and 
it  was  hours  before  the  batteries  reached  equilibrium  after 
the  external  circuit  was  open. 

The  dischafge  of  one  positive  into  its  neighbor  was  a 
rather  unexpected  result.  It  had  been  thought  that  if  one 
plate  had  less  capacity  than  its  neighbor  it  would  simply 
stop  discharging  at  a  certain  point,  but  that  its  E.  M.  F  wofild 
always  be  equal  to  that  of  its  neighbors  and  that,  therefore, 
no  current  would  flow.  The  explanation  of  the  phenomenon 
appears  to  be  that  the  deficient  plate  keeps  on  dischargin 
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at  a  lower  rate  than  the  perfect  plate,  and  finally  reaches  a 
much  lower  point  of  discharge.  (Jn  interrupting  the  current 
the  plate  which  has  not  been  discharged  so  far  rapidly  re- 
covers a  higher  voltage  than  its  neighijor  and,  thereiore,  dis- 
charges into  it.  This  effect  must  also  take  place  in  the  dif- 
ferent parts  .of  any  one  plate,  and  may  be  a  cause  for  the 
formation  of  peroxide  on  the  surface  of  a  negative  plate  after 
a  discharge,  a  phenomenon  which  has  been  remarked  by  too 
many  observers  to  be  ignored. 

T'le  two  outside  negatives  give  more  than  their  propor- 
tional amount  of  current  on  discharge,  the  current  being 
actually  less  than  ofi  the  other  plates,  the  potential  remains 
higher,  and  the  discharge  is  therefore  a  little  greater.  This 
in  turn  affects  the  positives  next  to  them  and  these  positives 
are  usually  the  first  to  disintegrate  in  a  carefully  used  cell. 
This  fact  was  most  noticeable  in  batteries  used  on  the  Eck- 
ington  and  Soldiers'  Home  Railway  at  Washington,  wh^e 
out  of  45,000  positive  plates,  there  did  not  occur  a  single  in- 
stance of  buckling,  and  yet  the  outside  positives  always 
showed  greater  disintegration  than  the  others. 

The  tendency  of  one  part  of  a  plate  or  one  portion  of 
peroxide  to  discharge  faster  or  slower  than  its  neighbor  is 
one  of  the  reasons  which  has  led  to  the  adoption  of  equi- 
potential  methods  of  connecting  up  the  several  plates  of  the 
storage  battery.  It  is  to  be  noted  that  these  phenomena  oc-  - 
cur  to  a  serious  extent  only  when  the  batteries  are  discharg- 
ed below  1.95  volts  of  potential  difference  per  cell. 

The  experiments  afford  the  most  complete  proof  of  the 
irregularity  of  the  chemical  actions  which  produce  the  elec- 
tromotive force  of  the  battery.  Now  one  plate  as  gi^'en  cur- 
rent, now  another.  And  most  remarkable  of  all,  the  differ- 
ent sides  of  the  same  plate  exhibit  differences  of  potential  at 
their  terminals  which  can  only  be  attributed  to  differences 
of  internal  resistance,  both  in  the  electrolyte  within  the  plates 
and  in  the  porous  active  material  itself. 

The  active  material  during  charge  and  discharge  is  un- 
dergoing chemical  change  irregularly,  not  merely  in  the 
different  plates,  but  in  the  different  sides  of  the  same  plates, 
and  as  the  active  material  is  made  up  of  large  numbers  of 
little  pellets  isolated  from  one  another  by  the  grid,  the  con- 
clusion seems  inevitable  that  one  side  of  a  given  pellet  is 
active  to  a  different  degree  from  the  other  side.  It  is  not 
necessary  to  conceive  that  the  E.  M.  F.  generated  on  one 
side  of  a  pellet  is  as  different  from  the  E.  M.  F.  of  the 
other  side  as  would  he  indicated  by  the  potential  difference 
at  the  plate  terminals.  The  more  reasonable  conception  ap- 
pears to  be  that  the  internal  resistance  of  one  side  of  a  pellet 
is  sometimes  greater,  sometimes  less,  than  that  of  the  other 
side,  varying  with  the  unequal  chemical  action.  But  I  can- 
not escape  the  conclusion  that  there  must  be  some  real 
(difference  of  potential  and  consequently  local  action — not 
merely  between  the  parts  of  th<L  grid,  but  between  oppo- 
site sides  of  the  same  pellet  or  paste.  This  would  account 
for  the  fact  observed  by  Ayrton  that  a  working  cell  is  al- 
ways above  the  temperature  of  the  air — even  when  its  own 
temperature  is  falling  in  discharge. 

As  to  the  latter  phenomenon,  as  the  addition  of  sulphuric 
acid  to  water  raises  the  temperature,  it  is  natural  to  infer  that 
the  removal  of  the  acid  from  the  water  will  lower  the  tem- 
perature. The  former  occurs  on  charge  and  the  latter  on 
discharge. 

The  potential  of  the  cell  is  partly  due  to  the  degree  of 
charge  of  the  positive,  partly  to  that  of  the  negative  and 
partly  to  the  electrolyte.  If  a  couple  be  removed  to  a 
stronger  or  weaker  electrolyte  the  E.  M.  F.  will  rise  or  fall 
accordingly,  so  that  the  measurement  of  the  P.  D.  of  the 
terminals  is  not  an  invariable  indication  of  its  condition  of 
charge,  particularly  if  one  plate  is  further  discharged  than 
the  others.  The  variations  of  specific  gravity  of  the  electro- 
lyte are  practically  determined  by  the  ampere  hours  of  using 
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charge,  barring  local  action,  short  circuiting,  change  of  tem- 
perature and   a  gradual   .sulphating  of  discharge  positives 

when  idle. 

The  variations  of  internal  resistance  of  the  cell  afif(^rd  a 
valuable  indication  of  the  condition  of  its  active  material, 
and  therefore  of  its  degree  of  charge.  These  variations  have 
been  attributed  to  various  sources,  but  as  yet  our  knowledge 
is  not  sufificient  to  afford  a  ctMivincing  explanation. 

Experience  shows  that  it  adds  greatly  to  the  life  (^f  a  cell 
and  brings  cither  advantages,  t<j  stop  the  charge  between  2.1 
and  2.45  volts  and  to  stop  the  discharge  at  1.9  or  1.95  volts. 
The  positive  plate  is  usually  made  of  greater  capacity  than 
the  negative,  but  the  propriety  of  so  doing  is  doubtful,  as  it 
may  lead  to  (jver  discharging  the  negative. 

In  a  st(jrage  battery  where  the  possible  chemical  reactions 
are  complex  the  changes  are  governed  by  the  I*.  1).  as  well 
as  by  the  current;  perhaps  the  current  governs  the  amount  of 
chemical  action  and  the  potential  the  kind.  If  a  plate  pasted 
with  red  oxide  of  lead  is  opposed  to  a  jdain  lead  grid  in  a 
ffjrming  bath  the  formation  of  peroxide  pnK-eeds  evenly  and 
uniformly  in  the  well-known  way,  and  the  same  is  true  if 
(apposed  t(j  a  ])asted  plate.  Uut  it  it  be  oppcised  by  another 
p(;sitive  plate  a  different  action  ensues  and  the  unformed 
plate  cannot  be  proj)erly  converted  to  ])eroxide  until  the 
other  p(;sitive  has  been  completely  reversed  in  a  negative, 
this  raising  the  P.  1).  of  the  cell. 

h  has  been  observed  that  when  a  single  i)ositive  is  sus- 
pended freely  a  great 'distance  from  the  negative  in  the  cen- 
tre of  a  large  jar  the  buckling  is  invariably  away  from  sun- 
light. The  plate  may  be  turned  around  and  UKJVed  (luile 
close  to  one  negative  or  the  other,  yet  the  buckling  repeats 
itself  invariably  from  the  light.  .\s  a  consequence,  it  would 
•   seem  that  storage  batteries  should  be  kept  in  the  dark. 

The  rare  phenomenon  of  automatic  discharge  of  a  posi- 
tive plate  was  encountered  in  a  case  where  a  cell  was  reversed 
experimentally.  The  reversing  charge  was  continued  for 
470  hours,  or  three  times  the  normal  ca])acity  of  the  cell,  and 
a  potential  of  2.41  volts  obtained,  charging  rate  being  low. 
The  current  was  then  interrupted,  the  E.  .M.  F.  gradually 
fell  to  2A)2  volts  in  a  i)erfectl\  normal  way,  but  after  35  min- 
utes the  battery  suddenly  entered  a  state  of  violent,  almost 
explosive,  ebullition,  giving  off  pure  oxygen  in  inunensc 
(|uaiUities.  l-ifteen  minutes  later  the  cell  was  (|uie.sccnt,  the 
voltage  had  fallen  to  .(S4  and  the  si)ecific  gravity  to  the  lowest 
point  reached  .+70  hours  before.  Two  (U  three  days  later 
the  IC.  M.  1\  was  zero. 

Perhaps  tiie  most  .striking  peculiarity  about  the  modern 
storage  battery  is  the  diversity  of  oi)inion  among  i)rofessional 
electricians  as  to  its  utility  and  conunercial  value,  iiroadlv 
stated,  the  luiropean  consensus  i>f  opinion,  both  technical 
and  conunercial.  ma\  be  said  to  be  in  favor  of  storage  bat- 
teries. •  The  American  view  until  now  has  been  mainly  the 
opposite.  ."Storage  batteries  arc  almost  always  an  economical 
success  abroad,  while  here  they  have  bei-n  too  often  an  eco- 
nomical failure  in  the  pa.-^t.  .\nd  the  reason  is  that  the 
I'.uropeans  always  deniand  a  margin  for  safety,  while  the 
Americans,  with  less  capital  and  keener  competition,  are 
tempted  to  sail  too  close  to  the  wind. 

A  storage  b.ittery  c<»ntinually  worked  to  its  cominercial 
rating  is  a  conunercial  failure.  A  storage  battery  worked 
sulVuiendy  within  its  capacity  is  invariably  a  commercial 
success.  A  battery's  discharge  shouM  be  stopped  after  its 
E.  M.  V.  has  fallen  to  2  volts  or  at  farthest  to  1.9,  unless 
it  be  desirable  to  draw  upon  its  reserve.  Tt  should  be  under- 
stotnl  that  a  full  discharge,  that  is.  to  1.8  v«ilts.  is  working  a 
balterv  to  the  danger  limit  and  is  inadvisable,  for  the  reas«in 
that  the  regulation  is  troublesome,  the  efficiency  is  low,  dan- 
gerous molecular  changes  take  place  (r.s  indicated  by  changes 
of  intirnal  resi-stanoe  ;md  change^  of  electromotive  force,  as 
well  as  occasional  buckling),  uneven  ])lates  discharge  \u\n 
one  another  after  the  circuit  is  .interruptetl.  and  the  life  of 


the  battery  is  diminished.  In  watching  with  the  closest 
scrutiny  a  considerable  number  of  plants,  aggregating  perhaps 
some  millions  of  plates,  and  classifying  the  failures  and  suc- 
cesses, it  was  found  that  when  a  battery  was  exhausted  to  its 
full  capacity  daily  its  life  did  not  exceed  500  discharges,  but 
wherever  it  was  worked  within  two-thirds  of  its  capacity 
complaints  were  unknown. 

It  is  natural  to  ask  why  the  rating  should  not  be  changc-d 
s(^  that  the  owner  of  the  battery  w(juld  not  be  tempted  to 
work  it  to  the  danger  limit.  That  is  a  conunercial  question. 
In  these  days  of  close  commercial  figuring  it  would  be  diffi- 
cult to  sell  a  battery  which  appeared,  caeteris  paribus,  to  cost 
50  j)er  cent,  more  than  its  competitors.  The  present  rating 
is  strictly  accurate  and  has  the  sanction  of  custom  the 
world  over.  It  is  only  necessary  for  the  engineer  to  remem- 
ber to  add  50  i)er  cent,  of  the  cai)acity  as  a  factor  of  safety  to 
his  maximum  load,  just  as  he  allows  several  hundred  per 
cent,  in  calculating  the  strength  of  a  bridge,  or  an  axle. 
This  additional  amount  is  not  a  dead  loss  in  investment. 
It  produces  many  countervailing  advantages.  It  saves  the 
necessity  for  regulation  in  most  instances.  It  jjrovides  a 
ver\'  effective  and  safe  reser\'e  for  cases  where  the  charg- 
ing apjiaratus  breaks  down  and  for  many  other  cases,  and 
il  imjjroves  the  actual  eiticiency  of  the  battery,  which  rises 
from  about  80  per  cent.  t(^  nearly  90 per  cent,  whe.i  used  with 
a  sufificient  reserve.  And  for  cases  where  it  is  necessary  to 
maintain  a  constant  ditYerence  of  potent 'al.  such  as  electric 
lighting,  it  raises  the  efficiency  much  more,  because  in  these 
cases  the  conunercial  efficiency  nnist  be  rated  not  from  the 
average  ])oint  of  electromotive  force  but  from  the  lowest 
])oint  to  which  the^  battery  falls  on  discharge,  and  when 
used  in  this  Way  the  I'.  I),  drops  only  2  1-2  per  cent.  -\ll 
the  E.  M.  E.  above  the  lowest  poim  nnist  be  wastetl  in  order 
to  secure  regulation,  unless  the  troublesome  method  of  reg- 
ulating by  the  introduction  of  extra  cells  is  ailopted.  In 
circuits  where  this  reguFation  is  of  no  consequence  as,  c.  g., 
motor  circuits  for  cars,  all  the  E.  M.  1'.  is  utilized  in  in- 
creasing the  car  miles  per  unit  of  energy. 

A  storage  battery  for  trolley  systems  or  (Ulur  central  sta- 
tions for  the  production  anil  utilization  of  electricity  has  here- 
t<ifore  been  regarded  in  this  country  as  a  very  expensive  ad- 
dition to  the  ]ilant,  but  this  is  not  always  the  case.  There 
are  many  opportunities  for  introducing  .storage  batteries  as  a 
])art  of  the  original  plant  without  increasing  the  cost,  as,  for 
example,  in  cases  where  the  maximum  output  is  two  or 
three  times  greater  than  the  average  output.  In  a  calcula- 
tion with  Emery's  figures  for  a  basis  for  the  steam  plant,  it  is 
shown  that  a  i,cx)o-h.  p.  direct  system  \vould  cost  $<j2.500. 
and  a  i.(xx)-h.  p.  ."Storage  .system   $<)i.250. 

The  following  conclusions  are  stated: 

1.  That  the  chemical  reactions  in  a  storage  battery  cell 
nuist  be  com|>lex.  in  order  to  account  for  the  cur\cs  of 
E.  M.  I"".,  temperature  and  internal  resistance. 

2.  That  the  current  and  the  E.  M.  I",  of  the  component 
plates  of  a  cell,  and  of  each  part  of  each  plate,  arc  constantly 
fluctuatii  g.  in  spite  of  the  fact  that  no  source  of  electricity 
can  compare  with  a  storage  battery  for  steadiness  and  con- 
stancy. 

3.  That  by  reducing  the  normal  output  of  a  battery  by 
abont  30  (^r  40  per  cent,  the  discharge  can  be  mainly  con- 
fined to  one  set  of  chemical  rcTctions.  thus  prolonging  the 
life  of  the  battery. 

4.  That  the  negative  and  |K>.sitive  plates  are  apt  to  g^et 
out  of  step,  therefore  the  battery  should  be  given  an  occa- 
sioual  overcharge  when  necessary,  but  only  when  neces.sarv. 
to  rr,'t  them  in  line  again. 


5team  Ehglne.*  for  Electric  Lijchtinjc  in  Oermany. 

.\t  the  beginning  of  the  year  iS«>3  1.407  engines  <»f  a  total 
of  7<\(H5  h.  p.  were  use<l  in  the  king«lom  of  Prussia  for  the 
proiluction  of  electricity. 
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ELECTRO-PHYSICS. 

Ajlerglow  of  Geissler  Tubes. — A  "paper  by  Mr.  Kira  is  re- 
printed 111  the  Lond.  "Elec,"  June  i,  froni  the  "VVied.  Ann.," 
A'o.  6,  page  381.  It  gives  the  results  and  spectroscopic  ob- 
servations made  of  the  afterglow  and  shows  that  the  phe- 
nomenon of  the  extinction  of  this  glow  is  the  exact  reverse 
of  that  which  takes  place  when  bodies  begin  to  glow.  Re- 
garding the  cause  of  the  afterglow,  he  states  that  he  believes 
that  it  is  the  result  of  a  chemical  modification  of  the  con- 
tents of  the  tube. 

Leydeii  Jar  Discharges. — A  communication  by  S.  Alfred 
Varley  on  "A  Call  for  More  Imagination  as  a  l^^actor  in  the 
Progress  of  Physical  Science,  and  a  Few  Remarks  on  Max- 
well's Electrical  Theory,"  is  published  in  the  Lond.  "Elec. 
Rev.,"  June  i.  He  claims  that  Mr.  Wimshurst  has  demon- 
strated conclusively  that  Leyden  jar  discharges  pass  through 
the  mass  of  a  conductor,  and  are  not  confined  to  the  outer 
layer;  he  claims  to  be  able  to  demonstrate  that  Leydeii  jar 
discharges  are  not  oscillatory  if  some  one  else  will  pay  the 
expenses  of  the  dTemonstration,  but  he  does  not  describe  how 
he  proposes  to  demonstrate  it. 

Effect  0/ Light  on  Electric  Discharges. — A  paper  by  Prof. 
Koenig  on  this  subject  is  abstracted  briefly  in  the  "Elek. 
Zeit.,"  May  24. 

Atmospheric  Electrification. — In  a  note  in  the  Lond. 
"Elec,"  June  i,  it  is  stated  that  according  to  the  observa- 
tions of  Mr.  Lachner,  the  St.  Elmo's  fire  has  shown  the  fact 
that  when  snow  falls  in  large  flakes  the  electricity  is  almost 
always  positive  and  when  it  consists  of  dust-like  particles 
negative  electricity  is  developed. 

Resistance  of  Selenium. — In  a  communication  to  the 
Lond.  "Elec.  Rev.,"  June  i,  Mr.  Mayhew  claims  that  he  was 
the  first  to  discover,  in  1872,  that  the  resistance  of  selenium 
changes  when  exposed  to  light. 

Vortex  Theory  of  Electrodynamics.  —  "La  Lum.  Elec,  " 
June  2,  contains  the  first  part  of  a  mathematical  article  by 
Mr.  Blondin  on  this  subject. 

Reflection  of  Waves. — A  paper  by  Messrs.  Sarasin  & 
Birkeland  from  "Comptes  Rendus"  is  reprinted  in  "La  Lum. 
Elec,"  May  26. 

MAGNETISM. 

Earth's  Magnetism. — A  description  of  an  instrument  used 
in  the  Russian  Observatory  for  the  absolute  determination 
of  magnetic  declination  is  given  in  the  "Elek.  Zeit.,"  May  24. 
In  another  note  in  the  same  issue  it  is  shown  that  the  sun 
and  moon  and  possibly  the  planets  also  have  an  influence  on 
the  earth's  magnetism;  Mr.  Wild  discusses  the  subject  and 
concludes  from  some  quantitative  calculations  that  these 
effects  would  be  small,  those  from  the  planets  being  prob- 
ably inappreciable. 

Magnetic    Properties     at    Different     Temperatures.  — Mr. 


Curie's  paper,  mentioned  in  the  Digest  June  9,  is  very  briefly 
abstracted  in  the  Lond.  "Elec,"  June  i. 

UNITS,    MEASUREMENTS    AND    INSTRUMENTS. 

Testing  of  Transformers. —  The  "Elek.  Zeit,,''  May  24, 
alistracts  from  the  official  report  of  the  Frankfort  Exhibi- 
Liou  the  results  of  the  tests  with  Mordey,  Schuckert  and  Oer- 
likon  transformers.  At  frll  load  the  loss  in  the  heating 
coils  was  2.3  and  2.5  per  cent,  in  the  Mordey,  2.36  in  the 
Schuckert  and  1.75  per  cent,  in  the  Oerlikon  transformer;  in 
the  two  former  the  loss  in  tlie  iron  was  independent  of  the 
load,  but  in  the  Oerlikon  the  loss  rose  with  an  increase  in 
load,  like  the  loss  in  the  copper;  the  efficiency  of  the  small 
Mordey  transformer  was  94.5  per  cent,  and  of  the  large  one 
96.3,  of  the  Oerlikon  and  Schuckert  94  per  cent.,  all  at  full 
load. 

It  discusses,  though  not  very  clearly,  the  accuracy  and 
the  precautions  of  the  method  of  testing  transformers  bv 
means  of  a  wattmeter.  A  short  abstract  of  this  is  given  in 
the  Lond.  "Elec.  Eiig.,"  June  i. 

Testing  Alternate  Current  Motors. — See  abstract  under 
"Transmission  of  Power.'' 

Municipal  Testing  of  Meters. — According  to  the  "Elek. 
Zeit.,"  May  24,  the  Austrian  Govemment  has  decided  that 
all  electric  meters  used  by  consumers  must  be  calibrated  and 
officially  stamped  by  the  government;  a  brief  description  of 
the  conditions  is  given. 

Measuring  Phase  Difference. — In  an  article  by  Mr.  Engel- 
nieyer  in  "La  Lum.  Elec,"  May  26,  he  describes  the  experi- 
ments of  V^on  Ettingshausen  and  Puluj  and  the  new  com- 
bination of  the  Lissajous  mirrors,  mentioned  in  the  Digest 
May  19. 

Calcubting  Polyphase  Currents. — A  paper  by  ]Mr.  Blondel 
from  "Comptes  Rendus"  is  briefly  summarized  in  the  Lond. 
"Elec.  Eng.,"  June  i,  in  which  the  formulas  are  given  for  a 
"new  simplilied  method  for  calculating  polyphase  alternat- 
ing currents." 

Power  of  Three-phase  Circuits. — Sonie  formulas  from  an 
article  by  Dr,  Froelich  are  given  in  the  Lond.  "Elec.  Eng.," 
May  25. 

Combined  Ammeter  and  Voltmeter. — An  instrument  is  de- 
scribed in  the  Lond.  "BIlec  Eng.,"  June  i,  which  has  tvvo 
pointers  and  two  scales,  one  reading  amperes  and  the  other 
volts. 

ARC    AND    INCANDESCENT    LIGHTS. 

Lamp  Tests. — According  to  the  Lond.  "Elec,"  June  i, 
an  exhaustive  examination  of  a  large  number  of  lamps  is 
now  being  made  by  Mr.  Preece,  the  report  of  the  tests  being 
intended  for  a  communication  to  the  British  Association; 
the  lamps  will  be  run  for  more  than  3,000  hours. 

Incandescent  Lamps  of  Variable  Candle  Potver.^K  new 
lamp  mentioned  in  the  Lond.  "Elec  Rev.,"  June  i,  contains 
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two  filaments,  presumably  of  different  candle  powers  each, 
connected  with  a  switch,  by  means  of  which  they  may  be 
connected  singly,  in  series,  or  in  parallel,  giving  four  differ- 
ent degrees  of  illumination. 

/ncandescefi/  Lamp. — In  the  continuation  of  Mr.  liain- 
ville's  serial  in  "L'Eicc,"  May  26,  he  discusses  the  bulb,  the 
support  of  the  filament,  the  mounting  and  the  securing  of 
the  filament.  A  translation  (A  this  article  is  being  given  in 
the  Lond.  "Elec.  Kev." 

Bes/  Efjickncy  0/  Incandescent  Lamps. — See  abstract 
under  "Advantages  at  Constant  Voltage." 

(lored  (Mrbon  JJligalion. — .\  decision  in  favor  of  Siemens 
is  amiounced  in  the  "Elek.  Zcit.,"  May  31 ;  also  more  fully  in 
tin  ••l-.k'k.  ICcho,"  May  26. 

TRANSMISSION   OF   POWER. 

'J'ransmissiono/ Po7ver. — The  conclusion  (^f  Mr.  Bouche- 
rol's  article,  mentioned  in  the  Digest  June  9,  is  published  in 
"La  Eum.  Elec,"  May  26.  A  description  is  given  of  the 
agricultural  machines  driven  by  the  two-phase  motors  on 
the  Menier  farm,  in  which  two  two-phase  motors  of  15  and 

20  h.  p.  and  one  single-phase  motor  of  i  1-2  h.  p.  are  used; 
the  advantages  of  using  such  motors  instead  of  continuous 
inrrtnt  motors  ''re  pointed  out.  Curves  arc  given  for  both 
the-  double  and  the  single  phase  motor,  showing  the  cur- 
rint,  the  speed,  the  efficiency  and  angle  (jf  lag  for  different 
outputs,  the  efficiency  being  very  high,  especially  in  the  two- 
phase  motor;  he  describes  a  method  for  testing,  in  which  the 
efficiency  is  calculated  from  the  loss,  all  of  which  are  de- 
termined separately;  the  loss  due  to  the  resistance  in  the 
short  circuited  armature  is  determined  by  the  power  at  the 
pulley  and  the  loss  in  the  velocity;  the  results  of  the  direct 
determinations  and  those  obtained  by  this  method  are  given 
in  parallel  columns,  showing  that  for  two-phase  motors  the 
latter  method  can  be  used,  but  for  single  phase  the  efficiency 
is  from  2  to  3  per  cent,  too  high.  The  efficiency  of  the 
whole  transmission  is  61.3  per  cent,  for  a  mean  load  on  all 
the  three  motors.  The  arrangement  for  starting  the  motors 
is  described,  but  not  very  clearly;  it  appears  to  consist  of  a 
combination  of  a  transformer  for  increasing  the  current,  with 
self-induction  coils,  of  which  different  portions  can  be  i)ut 
into  circuit. 

ELECTRIC  RAILWAYS. 

Electric  Traction.-  \\\  editorial  article  in  the  Lond,  "Klec. 
Rev.,"  June  i,  discusses  the  recent  statemeiUs  of  Prof.  Ken- 
nedy regarding  electric  traction,  (pioted  from  several  sources 
and  maintaining  that  his  estimate  of  an  efficiency  of  35  per 
cent,  is  nearer  correct  than  any  made  by  his  critics. 

Mount, lin  Raihvay.  —  A  very  good  description,  togetlier 
with  siMiie  illustrations,  of  the  recently  installed  rack  and 
I)inion  electric  railway  on  .Mont  Saleve,  near  Geneva,  is 
given  in  the  "IClek.  Zcit./'  .May  24. 

Iiudal>esl  Railway. — A  short  description  ai.d  a  few  figures, 
alilx-ugli  containing  nothing  new.  are  given  in  the  Lon(!. 
"i'.lec.  I'.ng., "  June  1. 

CENTRAL  STATIONS,  PLANTS,  SYSTEMS  AND  API'LIANCES. 

Crnfral  Station  Statistics.-— .\\'cry  good  and  interesting 
set  of  statistics  of  21  central  stations  in  (lermany  for  one 
year,  from  1S92  to  1893,  is  given  by  Dr.  Gusinde  in  the 
"IClek.  /eit.,"  May  24.  They  were  cttliected  for  the  Union 
of  the  Representatives  of  Central  Stations.  The  tables  <lo 
not  a<linit  of  being  abstracted:  they  vontain  information  of 
considerab'e  interest  to  central  station  majiagers;  out  of  the 

21  stations  .ill  but  two  use  acciunulators.  Among  some  of 
the  general  deductions  are  the  following:  The  weight  of 
the  copper  in  kilograms  in  the  whole  distribution  per  hekto- 
watt  hour  t>f  the  total  om|>ut  of  the  station  is  given  for  each 
of  the  stations  and  averages  between  seven  and  nine,  one  of 
the  lowest  figures,  3.07,  being  for  the  alternating  current 
station  in  Cologne;  the  lowest  is  1.78,  for  the  small  station 


in  the  city  of  Muelhause.  Another  column  gives  the  aver- 
age load  on  the  generators  in  percentage  of  the  normal,  and 
as  most  of  the  stations  use  accumulators,  the  figures  are 
quite  high,  four  of  them  being  100  per  cent,  and  ranging 
in  others  to  80  per  cent,  and  some  lower;  for  the  only  alter- 
nating current  station  the  figure  is  not  given.  The  effi- 
ciency of  the  accumulators  for  the  year  is  above  90  per  cent 
in  amj^ere  hours  for  most  of  the  stations,  reaching  as  high  as 
98  in  one  of  them,  while  in  watt  hours  the  average  is  some- 
what less  than  80  per  cent.,  the  highest  being  82  per  cent. 
Ancjther  column  gives  the  ^  ampere  hours  from  the  ac- 
cumulators in  per  cent,  of  the  total  output  of  the  station,  a 
figure  which  varies  considerably,  the  highest  being  74.7  and 
the  lowest  15.  The  average  price  per  kilowatt  hour  ap- 
pears to  be  a  little  over  18  cents,  from  which  a  reduction  is 
made  for  larger  quantities;  for  other  puqjoses  than  light 
the  average  cost  appears  to  be  almost  half  and  in  some 
cases  even  less.  A  few  of  these  figures  are  abstracted  in 
the  Lond.  "Elec.  Eng.,"  June  i. 

Advantages  at  Constant  I'oltage.  —  In  an  article  by  Mr. 
Claude,  the  first  part  of  which  is  published  in  "La  Lum. 
I'Llec,"  June  2,  he  points  out  the  great  advantage  of  keeping 
the  voltage  at  the  consumer's  end  of  the  circuit  absolutely 
regular  and  shows  that  in  the  three-wire  system  this  is  not 
possible;  he  claims  that  in  the  future  this  fact^will  be  of 
very  great  importance  and  that  it  is  an  inherent  defect  in  the 
three-wire  system.  Erom  the  life  of  a  i6-c.  p.  lamp,  run  at 
different  efficiencies,  he  constructs  a  cune.  the  abscissae  of 
wliich  are  the  cost  per  lamp  hour  and  the  ordinates  the  watts 
per  candle,  the  price  of  the  lamp  being  taken  as  40  cents  and 
the  cost  of  the  energy  2C  cents  per  kilowatt  hour;  this  curve 
has  a  mininnun  at  about  two  watts  per  candle,  which  is  there- 
fere  the  best  efficiency  at  which  the  lamps  should  be  use<l; 
if  the  lamps  cost  oidy  20  cents,  he  finds  a  second  curve  hav- 
ing a  minimum  point  at  1.7  watts  per  candle:  at  preseni, 
however,  the  lamps  are  used  (in  Erance),  as  a  rule,  at  3.5  to  4 
watts  per  candle,  at  which  point  the  curves  are  almost  super- 
posed, showing  that  at  that  efficiency  the  price  of  the  lamp 
makes  but  very  little  difference  in  the  total  c»)st,  but  for  a 
lower  consumption  per  canille  tiiere  is  a  gain  both  in  ihe 
cost  of  the  lamp  and  in  the  cost  of  the  energy ;  to  use  lamps 
at  as  good  an  efficiency  as  2.5  watts  per  candle  is,  however, 
almost  impossible  on  the  present  circuits  (in  !•" ranee),  even 
at  the  price  of  20  ceiUs  jjcr  lamp,  on  accoiuU  of  the  varia- 
tions in  the  voltage.  \\  hat  should  be  striven  for,  therefore, 
is  absolute  regularity  in  the  difference  of  potential  and  an 
efficiency  of  2.5  watts  per  candle  with  a  tendency  toward  two 
watts  per  candle. 

Electric  Power  in  Workshops.  —A  paper  by  Mr.  Selby 
I'igge  is  abstracted  briefly  in  the  Lond.  "Elec.  I'-ng.,"  June  i. 
It  is  statetl  that  in  a  ntnnber  of  ditYerent  workshops  he  found 
that  when  a  motor  was  nnuiing  a  shop  with  a  large  number 
•  if  small  lathes  atid  other  like  instruments,  more  i>ower  was 
ab.sorbed  when  the  tools  were  not  in  use  than  when  they 
were  doing  noraial  work.  He  believes  that  rolling  mills  can, 
an<l  will,  be  operated  electrically.  He  cites  a  number  of 
cases  showing  the  advantages  in  using  electric  motors;  in 
one  factory  the  saving  was  30  tons  «»f  coal  per  week;  in  a 
factor)-  in  Liege  the  saving  was  as  three  to  seven:  in  another 
five  or  six  engines  and  four  boilers  were  replace<l  by  one 
engine,  one  boiler  and  one  dynamo,  and  the  resulting  ."^ving 
was  two  tons  of  coal  out  of  three  per  day:  the  same  ratio 
was  reported  in  other  cashes;  the  efficiency  in  the  Liege  fac- 
t«»r)-  was  71.3  per  cent. 

Cost  0/  Electrical  Energy. — A  continuation  of  the  dis- 
cussion of  Mr.  Crompton  s  paper  is  published  in  the  Lond. 
"Elec.  Rev.,"  June  1.  and  is  limited  almo.st  entirely  to  the 
mechanical  engineering  features.  The  sanie  issue  contains 
a  long  editorial  on  fuel  economy,  and  like\vise  the 
second  part  of  an  article  by  Mr.  Booth,  also  devoted  to 
the    mechanical    engineering    features.     The    discussion    is 
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given  son\ewhat  more  fully  in  the  Lond.  "Eiec,"  June  i,  in 
which  issue  the  paper  is  also  discussed  editorially.  The 
Lond.  "Elec.  Eng.,"  June  i,  publishes  Mr.  Cronipton's  reply 
t(j  the  discussion.  . 

Three-  Wire  Distribution  with  a  Single  Dynamo. — A  transla- 
tion of  the  article,  with  illustrations,  mentioned  in  the  Digest 
May  12,  is  published  in  the  Lond.  "Elec.  Rev.,"  June  i;  the 
system  was  described  and  illustrated  in  the  Digest  Eeb.  3. 

Engine  Power  at  Ce^itral  Stations  in  Prussia. — The  "Elek. 
Zeit., '  May  24,  publishes,  from  the  official  statistics,  the 
number  of  steam  engines  and  their  total  power  used  for 
generating  electricity,  and  their  sub-division  into  different 
classes  of  work;  the  total  at  the  beginning  of  last  year  was 
1,407  steam  engines  with  a  total  of  76,045  h.  p. 

Dust  Destructors. — A  report  of  different  systems  proposed 
for  the  Chelsea  Vestry  is  reprinted  in  the  Lond.  "Elec. 
Rev."  and  "Elec.  Eng.,"  June  i. 

Steam  Turbine. — A  description  and  cross-section  of  the 
Parsons  steam  turbine  are  given  in  "La  Lum.  Elec,"  May  26. 

Brighton.— h.  description  of  the  Brighton  station,  includ- 
ing a  number  of  illustrations,  among  them  the  complete 
connections  of  the  switchboard,  is  puljlished  in  the  Lond. 
"Elec,"  June  i ;  the  three-wire  system,  with  low  tension  con- 
tinuous currents  and  accumulators,  is  used. 

Christiania. — Some  tabulated  figures  regarding  the  opera- 
tion of  this  station  are  given  in  the  "Elek.  Zeit.,"  May  31. 

Insurance  Rules . — The  "Elek.  Zeit.,"  May   31,    publishes 
'at  considerable  length  a  discussion  by  Dr.  Gusinde  of  the 
proposed  modifications  of  the  insurance  rules  in  Germany. 

Lightni^ig  in  High  Tension  Circuits. — A  peculiar  case  is 
described  in  the  Lond.  "Elec.  Rev."  and  "Elec.  Eng.,"  June  i, 
by  Mr.  Preller,  in  which  some  high  tension  circuits  in 
Switzerland  were  struck  bv  liehtnins". 

TELEGRAPHY,    TELEPHONY   AND    SIGNALS. 

Storm  Indicator. — A  device  is  described  by  Mr.  Engel- 
mann  in  the  "Elek.  Zeit.,"  May  31,  for  notifying  the  central 
station  and  subscribers  of  the  approach  of  a  storm,  so  that 
the  telephones  can  be  cut  out  of  circuit.  The  system  seems 
to  be  worked  out  quite  completely  and  involves  a  somewhat 
complicated  system  of  connections,  a  diagram  of  which  is 
given.  At  the  most  distant  points  of  a  system  of  telephone 
wires  and  on  elevated  points  are  placed  electroscopes  with  a 
fixed  and  a  movable  aluminium  plate,  which  latter  is  de- 
flected by  atmospheric  electrification;  when  the  deflection  is 
of  a  sufficient  amount  a  local  circuit  is  closed  through  a  re- 
lay, which  starts  an  alarm  signal  at  the  nearest  station,  where 
it  is  transmitted  to  the  subscribers;  after  a  quarter  to  one- 
half  a  minute  the  apparatus  is  set  again  and  if  the  electrifica- 
tion is  still  present  the  alarm  bell  will  continue  to  ring. 

Long  Distance  Telephony, — In  an  article  by  Mr.  Anizan  in 
"La  Lum.  Elec,"  June  2,  he  shows  that  improvements  in 
long  distance  telephony  are  no  longer  to  be  sought  for  in 
the  line  but  in  the  instruments;  he  describes  a  combination  of 
his  bi-telephone  (double  telephone)  with  the  arrangement  de- 
scribed in  the  Digest  May  19,  involving  two  switches,  one 
of  which  adjusts  for  long  or  short  distances  and  the  other, 
which  affects  the  bi-telephone,  to  be  moved  when  one  is  talk- 
ing or  listening,  as  it  cuts  out  portions  of  the  resistance  of 
the  receiving  telephone. 

Vienna  and  Berlin  are  to  be  connected  by  telephone  this 
year. 

Loudness  of  Some  Microphones. — -The  "Elek.  Zeit.,"  May 
24,  publishes  the  results  for  ten  different  microphones,  giv- 
ing their  relative  values  as  represented  by  the  product  of  the 
resistance  and  the  capacity  at  which  audibility  ceases ;  they 
are  all  of  European  manufacture;  attention  is  called  to  the 
fact  that  the  figure  is  higher  for  instruments  with  a  hori- 
zontal diaphragm  than  with  a  vertical  one. 

Telegraph  Poles. — A  summary  is  given  in  the  "Elek. 
Echo,"  June  2,  by  T\Tr.  Arens,  of  some  of  the  principal  for- 


mulae for  calculating  the  mechanical  strength  of  poles  for 
(jverhead  lines. 

Electric  Signals  for  Mcn-of-Wur.—^he  Lond.  "Eng.," 
March  30,  contains  an  article  on  this  subject. 

ELECTRO-CHEMISTRY. 

Primary  Battery. — A  Royal  Society  paper  by  Mr.  Swan, 
abstracted  in  the  Lond.  "Elec,"  June  i,  describes  experi- 
ments with  a  cell  made  with  fused  lead  as  positive  electrode, 
carbon  as  negative  and  fused  PbClj  as  electrolyte,  the 
depolarizer  being  chlorine  in  the  form  ot  a  gas;  it  was  found 
very  necessary  to  expose  the  carbon  to  the  action  of  the  gas 
and  electrolyte  alternately  in  rapid  succession;  the  lead  dis- 
solves as  chloride  of  lead  and  is  deposited  on  the  carbon, 
where  it  is  immediately  reconverted  to  the  chloride  by  the 
chlorine  gas;  the  E.  M.  E.  was  1.40,  the  theoretical  being 
1.7942  volts.  The  cell  has  a  very  low  internal  resistance  and 
admits  of  great  current  density;  a  current  of  one  ampere  was 
given  with  10  to  12  square  centimetres  of  carbon  plate;  the 
internal  resistance  and  depolarization  decrease  when  the  out- 
put increases,  thus  giving  an  almost  constant  voltage. 

Erving  Accumulator. — According  to  an  illustration  and 
brief  description  in  "La  Lum.  Elec,"  June  2,  the  cathode  con- 
sists of  copper  on  the  outside  of  porous  cups  and  connected 
with  sheets  of  zinc;  the  anodes  are  formed  of  lead  with  2  per 
cent,  of  silver,  surrounded  by  a  paste  of  peroxide  of  lead  and 
sulphate  of  aluminium  ir  the  porous  cups;  the  electrolyte  is  a 
solution  of  ammonia  and  acid  bisulphate  of  mercury ;  during 
the  charge  the  anode  is  oxidized  and  the  amalgam  is  de- 
posited on  the  cathode;  during  the  discharge  the  cathode 
is  oxidized  and  the  hydrogen  is  deposited  on  the  anode;  no 
data  are  given  about  the  output. 

Tanks  for  Electrolysis. — Eor  the  electrolysis  of  solutions 
which  contain  acids  it  is  stated  in  "La  Lum.  Elec,"  May  26, 
that  a  protecting  cement  may  be  made  of  a  mixture  of  pure, 
finely  powdered  asbestos  with  a  thin  solution  of  silicate  of 
soda,  as  little  alkaline  as  possible;  the  inside  of  the  tank  is 
painted  with  this  cement. 

The  Electrolysis  of  Fused  Electrolytes. — According  to  in- 
formation from  England,  received  by  the  compiler,  the  most 
important  features  in  the  Vautin  process  of  the  production 
of  chlorine  and  soda  from  fused  salt,  described  in  the  Digest 
June  2,  were  originally  invented  by  an  American. 

Chromium. — According  to  "La  Lum.  Elec,"  ]\Iay  26, 
chromium  may  be  obtained  by  electrolysis,  deposited  on  a 
carbon  filament  such  as  that  of  an  incandescent  lamp,  in  a 
bath  of  10  to  15  grams  bisulphate  of  potash,  100  grams  of 
chrome  alum  and  100  grams  of  water;  the  bath  is  replenished 
with  chrome  alum. 

Simultaneous  Production  of  Soda  and  Lead. — The  Lyte 
process  is  briefly  described  in  "La  Lum.  Elec,"  May  26;  it  is 
a  combination  of  the  Solvay  process  for  the  production  of 
soda.  W'ith  a  process  of  a  treatment  of  litharge  and  argentifer- 
ous lead,  thus  producing  sinuutaneously  soda,  chlorine,  lead 
and  silver. 

Electro- Chemistry.  —  "La  Lum.  Elec,"  May  26,  describes 
the  production  of  several  mineral  colors  by  electrolysis. 

MISCELLANEOUS. 

Diphtheria. — According  to  an  article  from  ''Cosmos,"  ab- 
stracted in  "La  Lum.  Elec,"  May  26,  Mr.  Erede  has  found 
that  the  bacteria  of  diphtheria  perish  in  the  light,  and  he  sug- 
gests treating  the  disease  by  applying  the  light  from  an  in- 
candescent lamp,  or  from  reflecting  prisms,  to  the  diseased 
parts  of  the  throat. 

Electric  Launches. — A  brief  description  of  a  few  recently 
constructed  launches  used  in  Berlin  is  given  in  the  "Elek. 
Zeit.,"  May  24. 

Biographical  — A  biography  of  Dr.  Zetzsche  is  given  in 
the  "Elek.  Zeit.."  ^lay  31.  The  death  of  the  noted  physicist. 
Dr.  August  Kundt.  is  announced  in  the  "Elek.  Zeit.,"  May 
3L  A  short  biogra])liical  notice  is  also  given  in  the  same 
issue. 
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Idlectric    Cooking. 


l</i-  several  iiiuiuli.-,  ihc  Lciiiral  hlccuic  lleaLiiig  Com- 
pany has  been  operating  in  a  room  adjoining  its  otifices  in  the 
Havemeyer  Building,  New  York,  an  electric  kitchen,  where 
daily  an  excellent  lunch  is  cooked  by  electricity  and  served 
to  those  fortunate  enough  to  obtain  an  invitation  U)  witness 
and  materially  appreciate  the  results  of  this  latest  demcjiistra- 
tion  of  the  marvellous  applicability  of  electricity  to  the  iieed> 
of  man.  As  the  result  of  a  gu.statory  experience  we  can 
testify  to  the  excellent  manner  in  which  the  food  is  cooked, 
to  the  absolute  cleanliness  of  which  the  processes  admit  and 
to  the  entire  absence  of  distressing  heat.  From  the  con- 
struction of  the  api)aratus  and  visual  evidence  as  to  the 
certainty  vvitli  which  they  admit  of  an  exact  result  being  ob- 
tained, we  can  also  testify  to  the  reasonableness  of  the  claim 
that  with  electrical  cooking  apparatus  not  only  may  an  or- 
dinary servant  rival  a  skilled  chef,  Init  the  latter  may.  tlir  >\\'/i\ 
its  use,  produce  res>ilts  far  beyond   prosent  possibilities  in 
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tr. 'kill;;.  111. I  i.iil\   tti  ;ii\i  unl  ol  ihe  absolute  conli"!  "i  Uiii 
pirature,  but  al.so  trom  the  ideal  mamier  in  which  the  heat 
iiia\  be  api)lieil. 

As  to  the  economical  side  of  the  case,  the  cost  of  electrical 
energy  as  fuel  under  average  conditions  at  the  average  power 
I  ales  charged  at  present  may  be  greater  than  fuel  directlv 
burned,  but  there  are  compensating  advantages  gaineil  whicli 
more  than  offset  (he  additional  C(»st,  if  any.  Of  these  arc  the 
saving  of  attendance  and  of  time,  freedom  from  dirt.  coolne» 
of  the  kitchen  and  the  al).solute  uniformity  of  heat  and  abilit\ 
to  reguiate  it.  There  is  no  discomfort,  no  noxious  gase- 
from  combustion,  ami  the  temperatures  attained  are  constant. 
s>)  that  the  question  of  the  discretion  of  the  cook  is  eliminate«l 
and  belter  results  obtained  than  can  possibly  be  reached  front 
the  apiiroximate  temperatures  of  surfaces  heated  by  combus 
lion.  Tile  heat  ircnerated  for  cooking  is  almost  entire!- 
utili/ed  in  actually  accomplishing  the  work  of  cooking,  un 
like  the  case  of  tlie  ordinarv  range.  There  is  no  bringing 
in  «)l  coal  or  carrying  out  of  ashes  or  raking  of  fires,  it  beins; 
i.uich  easier,  it  is  needless  to  sav.  to  turn  a  switch  and  have 


liie  heal  energy  introduced  on  a  small  wire  tlian  to  handle 
coal  and  ashes.  Moreover — and  this  is  an  important  point 
in  relation  to  relative  cost — there  is  no  heat  wasted,  except 
a  very  small  amount  by  radiation. 

We  give  a  view  of  an  electric  kitchen  of  sufficient  ca- 
pacity to  prepare  the  meals  of  from   15  to  25  people  daily. 


I  OilTAKI.i;    STOVK. 


^ 


SAD-IRON. 


CHAFING    DISH. 


but  which,  however,  is  arranged  more  after  tlie  lines  of  an 
ordinary  kitchen  than  necessary.  Owing  to  die  cJeanliness 
of  the  apparatUb  and  processes,  and  the  minimum  of  heat, 
there  is  no  reason  why  the  apparatus  might  not  be  so  in- 
dialled  as  to  render  the  kitchen  in  exact  keeping  with  the 
other  apartments  of  even  die  most  artistically  furnished 
house. 

The  various  apparatus  illustrated  require  little  explana 
lion.  The  heal  is  produced  by  resistance  wires  or  ribbons 
disp(jsed  between  double  sides  or  bottoms.  The  electric 
current,  either  direct  or  alternating,  is  turned  on  or  off  b\  a 
> witch,  and  it  is  scarcely  necessary  to  remark  tliat  there  is  no 
danger  in  handling  the  various  devices,  as  they  are  con- 
structed f(jr  use  only  with  the  safe  currents  used  for  house 
ligliting.  The  utensils  can  be  moved  and  attached  anywhere 
there  is  an  electric  outlet  by  a  simple  plug;  a  lamp,  for  ex- 
am])le,  may  be  taken  out  of  a  bracket  or  chandelier,  and  the 
phig  substituted,  i)rovided,  of  course,  the  current  capacity  of 
I  he  ajjparatus  is  not  greater  that  that  of  the  lights  or  wiring. 
Ihree  sizes  of  ovens  are  shown.  The  .smallest  size,  with 
«  ne  compartment  13  inches  wide,  18  inches  deep,  an»l  g 
inches  high,  is  arranged  for  two  different  degrees  of  heal. 
riie  ne.M  larger  has  the  same  sized  compartment,  but  with  an 
adilitional  one  <jf  the  same  width  and  depth  and  4  inche> 
iiigh.  for  keei)ing  articles  warm  or  for  slow  baking.  The 
largest  size  has  an  additional  cooking  chamber  7  inches  high, 
with  one  heal.  Meats  roasteil  in  these  ovens  have  all  the 
(pialities  thai  meats  roasted  in  front  of  a  fire  have  and  do 


ELKCTRIC  OVENS. 

not  re<|uire  ba>ling  <ii  \  atching.  The\  ate  cookcl  ukmc 
evenly  an»l  in  less  time,  while  retaining  a  larger  jKTCcntage  ol 
the  nutritious  juices,  .\fter  the  exact  time  required  for  coe»k- 
ing  any  material  has  been  ascertained,  it  can  be  put  in  the 
oven  and  left  there  for  the  proper  time  without  further  at- 
tention, and.  as  a  bread-baker,  it  is  far  more  efficient  tlian 
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present  methods.  These  ovens  give  a  steadier  and  more 
effective  heat  and  do  their  work  more  perfectly  in  every  way 
than  the  ordinary  range  oven.  The  degree  of  heat  can  be 
readily  adjusted  to  the  work  and  the  "quick"  or  "slow"  oven 
obtained  with  certainty  whenever  required. 

The  portable  stoves,  which  also  answer  for  griddles,  are 
made  in  various  sizes  and  shapes  to  adapt  them  to  the  usual 
sizes  of  the  ordinary  kitchen  utensils  to  be  found  in  every 
household.  An  assortment  of  them  will  entirely  take  the 
place  of  the  range  or  stove.  They  are  conveniently  portable 
and  furnish  a  uniformly  heated  surface  more  effective  than 
the  top  of  a  hot  range  or  stove  heated  by  the  alcohol  lamp 
or  gas  flame.     They  are  equally  well  adapted  for  use  in  the 


GRILL. 


WATER    URN. 


nursery,  living  rooms  or  hospital  wards  and  the  kitchen,  and 
are  especially  applicable  to  the  ordinary  forms  of  steam 
cookers,  giving"  a  steady,  uniform  temperature  in  the  cooker 
and  obviating  all  risk  of  either  too  violent  boiling  or  of  sub- 
siding" and  cooling",  to  the  detriment  of  the  food  being 
cooked. 

The  electric  grills  and  broilers  are  ready  in  a  few  minutes 
after  the  current  is  applied,  and  the  work  is  done  without  the 
food  being  singed,  smoked,  gas  flavored  or  burned;  th.e 
escaping  juices  are  collected  unspoiled  in  a  pan  beneath,  so 
that  the  cook  can  baste  thel  meat  with  its  own  juices,  and 
thus  all  the  elements  of  the  food  are  saved.  The  broilers  are 
bo  constructed  that  the  working  surface  may  be  used  wh(")ll\- 


ELECTRIC  HEATER. 

or  in  part,  and  are  provided  with  a  grease  pan  and  a  switch 
which  can  be  operated  to  throw  the  heat  on  or  off  two  or 
more  of  the  sections. 

In  addition  to  cooking  apparatus  we  illustrate  some  elec- 
tric heaters,  a  sad  iron  and  a  glue  pot;  many  other  forms  of 
apparatus  are  made,  such  as  immersion  heaters  for  melting 
pitch,  curling  tongs  heater,  etc. 

There  are  days  in  the  spring  and  fall  when  the  usual  ser- 
vices for  heat  are  undesirable  or  unnecessary  and  recourse 
must  be  had  to  the  ill-smelling  gas  or  oil  stoves  or  other 
auxiliarv  means  of  meeting  the  requirements.  Often  in 
hotels,  apartmait  or  dwelling  houses,  or  in  hospitals  and  on 


steamships  and  yachts,  certain  roonia  arc  in  need  of  special 
warmtii,  while  the  remaining  rooms  do  not  require  it.  In 
such  a  contingency   the   electric  heater  meets  the  require- 


GLUE   POT.  TEA-POT    AND   STAND. 

nients  must  satisfactorily.  In  warm  climates,  where  the  de- 
mand for  heating  is  casual  or  spasmodic,  the  special  advan- 
tages it  presents  are  apparent. 

The  heaters,  as  will  be  seen  from  the  cut,  are  compact  in 
form  and  are  finished  in  japan,  bronze  or  white  enamel  to 
match  surroundings.  They  are  made  in  such  a  variety  of 
shapes  that  they  can  be  fitted  into  convenient  places  in 
rooms,  and  are  so  readily  connected  and  disconnected  that 
when  the  season  for  their  use  has  passed  they  can  be  re- 
moved and  stored  until  required  again.  They  are  all  26 
inches  long  and  vary  in  height  from  ic  inches  to  22  inches 
and  in  width  from  2  inches  to  lO  inches,  according  to  the 
amount  of  heat  required  and  the  place  where  they  are  to  be 
used. 


New  Book. 


lOCONOMY  IN  MATHEMATICS.  New  Calculation  Tables  for 
Multiplication  and  Division.  Also  a  Table  of  Roots  and  Powers. 
By  Levi  W.  Meech,  A.  M.  Norwich,  Conn.:  The  Henry  Bill 
Publishing  Company.      1894.      910   pages.      Price,   $10. 

This  volume  is  primarily  a  multiplication  table  up  to  999 
limes  999,  and  while  there  is  nothing  new  in  such  a  multipli- 
cation table,  the  present  one  is  carried  to  a  much  greater 
length  than  usual. 

The  first  multiplication  table  of  which  we  have  an\ 
knowledge  was  constructed  by  Pythagoras,  and  in  the  then 
state  of  arithmetical  science  in  Greece,  it  must  have  been  of 
the  highest  value  in  every-day  affairs,  as  it  is  difficult  for  us 
in  these  modern  times  to  conceive,  of  any  commerce  being 
carried  on,  unless  it  be  the  rudest  form  of  barter  among 
savages,  without  some  rudimentary  form  of  arithmetical 
reckoning. 

With  the  introduction  into  Europe  by  the  Arabs  of  the 
Indian  arithmetic  (our  present  arithmetic),  the  necessity  oi 
the  multiplication  table,  except  the  little  corner  which  ex- 
tends up  to  nine  times  nine,  disappeared.  Although  up  to 
nine  times  nine  is  all  that  it  is  strictly  necessary  to  remem- 
ber of  the  multiplication  table,  yet  it  is  exceedingly  con- 
venient to  be  able  to  remember  it  much  farther.  It  is  very 
common,  if  not  the  usual  practice,  to  teach  up  to  twehe 
times  twelve,  and  memorizing  up  to  twenty  times  twenty  or 
Iwenty-four  times  twenty-four  is  by  no  means  rare. 

Tt  would  accordingly  seem  tint  there  is  a  very  general 
opinion,  although  it  may  not  be  expressed  in  words,  that  it 
is  well  to  memorize  as  much  of  the  multiplication  table  as 
practicable  without  devoting  an  inordinate  amount  of  time 
and  studv  thereto.  Moreover,  the  more  expert  one  becomes 
in  the  use  of  figures,  and  consequently  the  better  able  to  dis- 
pense with  memorizing,  the  more  able  is  he,  as  a  rule,  to 
retain  the  results  of  previous  calculations  in  his  memory. 

Considered,  therefore,  as  a  Pythagorean  table,  pure  and 
simple,  the  volume  before  us  would  be  useful,  and  to  any 
one  having  a  large  amount  of  multiplying  to  do,  it  would 
save  much  labor.  It  is.  however,  much  more  than  a  Pytha- 
gorean table,  for  by  the  use  of  certain  auxiliary  figures 
printed  on  each  page,  used  according  to  a  method  described 
in  the  book,  multiplication  and  divisi'^n  with  any  number  of 
peaces  of  figures  may  be  performed. 

The  labor  involved  in  these  operations  to  one  who  has 
mastered  the  methods  is  undoubtedly  much  less  than  by  the 
ordinary  arithmetical  operations,  but 'it  will   require  some 
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.study  to  become  prolicieni  in  liiebc  operations,  and  it  is 
unfortunate  that  the  expianation.s  are  couched  in  lanj^uage 
not  at  all  clear  or  logical. 

The  auxiliary  table  of  squares,  cubes,  square  roots,  cul>e 
roots  and  reciprocals,  extends  to  3CX).  The  roots  are  ex- 
tended to  seven  places  of  decimals  and  the  reciprocals  t<j 
nine^  There  are  projecting  marginal  indices  at  frequent  ni- 
tervals,  so  that  the  book  may  be  opened  almost  instantly 
at  any  desired  page.  The  binding  is  handsome  and  sub- 
stantial, but  the  typ(jgraphy  is  not  as  good  as  could  In- 
wished,  for,  in  a  table  ol  figures,  above  all  other  places,  a 
clear  and  faultless  imprint  is  important.  The  making  of  this 
book  has  involved  an  inunense  amount  of  patient  labor,  and 
considerable  mathematical  invention,  and  it  belongs  to  a 
type  rcccMnniended  by  no  less  an  authority  than  the  late 
Prof.  I)c  Morgan. 


New    Wood  Arc    Light  Apparatus. 


Direct    Connected    Engine    and   Dynamos. 


The  direct  coui)led  dynamos  and  engine  which  we  illus- 
tu'le  were  recently  installeti  in  the  station  of  the  Edison  Elec- 
tric Light  Company,  at  (jrand  Rapids,  .Mich.,  and  consist  of 
one  four-valve  compound  condensing  engine,  15  by  24  by 
24,  rated  at  t,(X)  to  400  h.  ]).,  built  by  Kussell  &  Co.,  of  Mas- 
sillon,  ().,  and  two  loo-kw.  generators  made  by  the  General 
Ivkctric  Company.  The  bed  of  the  engine  and  the  fields  of 
the  dynamos  re.st  upon   a  common   iron  base.     The  main 


It  is  but  a  few  years  ago  tnat  a  50-light  arc  dynamo  was 
considered  a  practical  linnt,  and  tiie  occasional  machine  de- 
.signed  for  a  larger  number  of  lights  was  viewed  with  such 
suspicion  that  but  little  headway  could  be  made  with  them. 
Ihe  extent  of  this  prejudice  was  illustrated  in  the  report 
against  100-arc  machines  by  the  advisory  connnittee  in  the 
matter  of  the  Detroit  municipal  plant,  and  Mr.  Dow,  the 
city  electrical  engineer,  is  to  be  connncnded  for  the  firm 
stand  he  then  took  in  favor  of  machines  of  larger  power,  and 
also  congratulated  that  his  views  have  been  so  soon  corrob- 
orated by  the  general  change  in  opinion  on  the  subject  The 
strong  tendency  toward  larger  machines  was  made  particu- 
larly a])parent  at  the  discussion  on  the  subject  at  the  Wash- 
ington Convention  of  the  National  Electric  Light  Associa- 
tion, which  dispelled  the  la.st  doubts  in  the  minds  of  station 
men  as  to  the  practicability  of  lOO-light  machines,  and 
demonstrated  that  no  inherent  difficulties  need  be  expected 
in  even  mucli  larger  capacities. 

It  is  but  natural  that  one  of  the  leaders  in  this  movenienT 
should  be  Mr.  Wood,  of  the  Fort  Wayne  company,  who  in 
the  past  has  rendered  such  signal  ser\'ice  to  arc  lighting,  and 
v»e  illustrate  in  Fig.  i  a  new  machine  of  his  design,  with  a 
ca])acity  of  no  less  tlwn  150  2.000-c.  p.  arcs,  which  is  now 
being  i)laced  on  the  market  by  the  I'ort  Wayne  Electric  Cor- 
poration.    The  new  machine  is  there  contrasted,  using  the 
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shaft  of  the  engine  carries,  in  addition  to  the  fiywhcel,  the 
two  ann.ilures.  and  is  supported  in  two  |>illow  blocks 
mounted  on  detachable  iron  stands,  so  that  the  armatures 
may  be  moved  without  lifting  the  shaft  out  of  place.  The 
makers  of  the  engines  inform  us  that  a  test  conducted  hv 
Mr.  I"" rank  A.  Simonds.  M.  F...  to  determine  the  engine's 
economy  in  verification  of  gunmntees,  yielded  the  following 
results; 
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same  .scale,  with  the  largest  Fort  Wayne  machine  prcviousix 
built — an  So-arc  machine  ( I'ig.  2) — thus  assisting  to  a  clearer 
idea  «^f  the  great  advance  implie<l. 

It  will  be  note«l  that  in  the  new  machine  the  field  magnet 
frame  has  been  placetl  in  an  upright  position.  The  cores 
upon  which  the  field  coils  arc  wound  arc  massive  wn>ught 
iron  forgings.  joined  hy  a  heavy  cast  inm  yoke  at  the  top 
and  ])rovi(led  with  cast  in>n  pole  pieces.  The  entire  regulating 
mechanism  is  placed  within  the  pill<»\\  block  and  is  operated  by 
a  small  round  belt  from  a  pulley  at  the  end  of  the  armature 
shaft.  Tlie  regulation  of  the  machine  is  cflFecte<1  after  tin 
manner  of  the  Wornl  system,  now  well  known  and  long 
tried.     Sparking  is  almost  entirely  avoided  hy  var^'ing  the 
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distance  or  the  number  of  commutator  segments,  between 
the  two  positive  and  the  two  negative  brushes.  The  regu- 
lation is  such  that  the  full  number  of  lamps  can  be  switched 
on  or  ofif  without  fear  of  endangering  the  machine. 

The   circuits   of   the    machine   and    its   connections   are 


\ 


t 


been  previously  operated  for  30  hours,  making  in  all  a  con- 
tinuous run  of  48  hours.  The  ffjllowing  data  regarding  the 
machine  will  prove  of  interest  and  particularly,  the  remark- 
able showing  as  to  efficiency: 

E.  M.  jr.  at  terminals 7,050 

Current   in    ampere.s    '    9.5 

Revolution.s   per  minute    500 

Number  of  lamps   in   circuit    i-;o 

Average   volts    per    lamp    47 

Weight  of  armature  complete  2,288 

"    dynamo ...14!600 

with   sub-base    ir.,800 

Temperature  of  fuld  magnets  after  10  hours'  run 68' C 

"  "    armature  core      "  "  "  95^ 

"  "  "         wire    60° 

"  "    room    ; 27° 

Watts   output  at   full   load,   speel  !JOU   r.   p.    m 67,680 

Total  watts  generated    74,446 

Commercial  efficiency   9o.91 ' : 

During  the  test  of  the  mac'iine  t'le  potential  at  the  ter- 


FIQS.     I     AND    2.— NEW     AND     OLD    TYPE     WOOD     DYNAMOS. 


shown  in  Fig.  3.  From  these  it  will  be  seen  that  the  machine 
is  entirely  self-contained.  The  wires  leading  to  the  circu.its 
are  taken  from  the  binding  posts  at  the  base  of  the  machine 
and  carried  below  the  floor  to  the  switchboard,  and  thence 
through  the  lightning  arresters  to  the  outside  circuits.  This 
leaves  the   dynamo   room    entirely   free   from  wires,   which 


minals  was  measured  by  means  of  two  Weston  voltmeters, 
specially  designed  for  the  purjjose. 

A  combination  gotten  up  to  meet  the  requirements  of  the 
Detroit  electric  light  plant  is  shown  in  Fig.  4.  consisting  of 
the  new  Wood  machine  coupled*  direct  to  a  Willans  high- 
speed engine. 


FROM  PUktEY  END 


Fia.     3— CONNECTIONS     AND     CIRCUITS. 


FIG.     4.— WOOD     DYNAHO   DIRECT  CONNECTED  TO     WILLANS  ENGINE. 


usually  connect  with  the  macliine  from  overhead,  thus  giving 
the  whole  a  substantial  and  neat  appeal  ance. 

On  a  recent  test  a  machine  of  the  new  type  operated- 153 
full  arc  lamps  on  the  38-mile  circuit  of  the  local  Fort- Wayne 
electric  light  company,  for  a  period  of  18  hours,  after  having 


Among  the  new  auxiliary  apparattis  gotten  up  by  the 
Fort  Wavne  company  is  the  arc  switchboard  shown  in  Fig. 
5,  The  plug  sockets  are  mounted  on  marble  bases,  the  line 
terminals  above  and  tlie  dynamo  terminals  on  the  lower 
board,  with  the  voltmeter  and  ammeter  and  ground  connec- 
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tion«;  on   the  centre  panel.     This  board  embodies  the   in- 
1-;  devices  of  Mr.  Wood,  bv  which  a  circuit  can  be 


FIO.     5.     ARC     SWITCMBOARD. 

changed   from  one  machine  to  the  other  without  causing 
a  break  in  the  current. 

I"ig.  6  sliows  tlie  Wood  cut-out  for  arc  work,  which  is  so 
cK'arl\  rejiresented  as  to  require  no  further  explanation. 


Railway    Car  Electric    Lighting. 

For  several  years  past  efforts  have  been  made  to  introduce 

electric  lights  for  railway  cars  and   many  different  device? 

have  been  brought  fonvard.     Simjjle  storage  batteries  were 

fir<(   fried  but  failed  to  render  satisfaction.     The  most  ex- 


is  claimed,  obviates  the  defects  heretofore  encountered.  It 
provides  a  plain  gear  wheel  attached  to  the  car  axle  con- 
necting by  ordinary  cogs  with  the  shaft  of  the  dynamo, 
which  is  securely  placed  on  the  car  truck.  By  this  means  a 
constant  and  reliable  electric  current  is  generated,  and  by  the 
utilization  of  a  small  storage  batter}-  the  light  is  rendered 
uniform,  both  while  the  train  is  running  and  standing  still. 

F.ach  car  is  thus  independently  provide*]  with  its  generat- 
ing and  illuminating  apjjaratus.  so  that  cars  may  be  detached 
from  through  trains  when  desirable  and  sent  over  connecting 
roads  without  limitation.  All  of  the  mechanism  is  securely 
placed  beneath  the  floor  of  the  car,  completely  incased  to 


FIO.     6.— ARC     CUT    OUT. 

avoid  dust  and  dirt,  so  that  no  space  is  occupied  within  the 
car.  The  apparatus  is  automatic  in  operation,  thus  requir- 
ing no  personal  attention,  except  at  long  intervaJs  of  time, 
when  it  will  be  regularly  inspected  at  terminal  stations.  The 
dynamo  used  for  this  purpose  is  compound  wound,  with  the 
compound  winding  used  in  reverse  to  the  shunt,  which  acts 
as  a  governor  when  the  higher  speeds  are  reached,  and  keeps 
the  K.  M,  F.  nearly  constant,  so  that  if  the  dynamo  is  wound 
to  give  30  volts  and  35  amperes  at  25  miles  per  hour,  it  will 
not  vary  5  per  cent,  at  60  miles  per  hour.  The  system  is 
automatic  in  all  its  movements,  the  current  being  taken  care 
of  by  an  automatic  cut-out  and  pole  changer  combined,  the 
pole  changer  device  taking  care  of  the  direction  in  which  tlie 


RAILWAY     CAR     LIOHTINd    5VSTEM. 


tensively  developed  method  of  electric  car  lighting  heretofore 
introduced  prt>vided  a  steam  motor  in  the  baggage  car,  fed 
by  steam  from  the  locomotive,  by  which  a  dynamo  was 
driven  to  generate  an  electric  current  carried  through  the 
train  hy  wires  cxlcnditig  from  car  to  car.  This  plan  required 
the  constant  presence  of  an  attendant  and  has  been  found  so 
expensive  as  to  be  impracticable.  A  method  providing  a 
sprocket  wheel  attachment  with  the  car  axle  driving  a 
dynajuo  in  a  closet  within  the  car  and  still  another  making 
connection  with  the  car  axle  by  means  of  a  spiral  spring  band 
have  also  been  tried. 

Another  device  has  recentlv  been  perfected  and  intro- 
duced into  practical  use  by  the  American  Railway  Electric 
Light  Company,  \^anderbilt  Building,  New  York,  which,  it 


car  IS  moving,  and  the  cut-out  taking  care  of  circuits  when 
the  machine  stops.  A  private  car  equipped  with  this  ap- 
paratus recently  completed  a  series  of  runs  amounting  to 
4.332  miles,  with,  it  is  claimed,  absolutely  no  cost  for  main- 
tenance. 


Plain    Milling    Machine. 


The  juachine  we  illustrate  has  just  been  placed  upon  the 
market  by  the  Brown  vS:  Sharpe  Manufacturing  Company. 
Providence.  R.  I.,  and  presents  a  number  of  new  feature*;, 
chiefly  in  connection  ^^•ith  the  feed.  The  straight  bearings 
are  scraped  to  surface  plates,  and  the  cylindrical  bearings  are 
ground  and  fitted  to  standards.     TTie  feed  and  elevating 
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screws  are  accurately  cut,  and  the  alignments  are  correct. 
The  spindle  has  a  hole  its  entire  length  and  runs  in  bronze 
boxes  provided  with  means  of  compensation  for  wear.  The 
front  end  is  threaded  and  has  a  hole  fitted  for  arbors  with 
taper  i-2  inch  per  foot  and  .9  inch  diameter  at  the  small 
end.  The  cone  has  four  steps,  the  largest  being  10  inches  in 
diameter  and  for  a  2  1-4-inch  belt.  The  overhanging  arm 
can  be  easily  reversed  to  receive  an  attachment,  turned  out  of 
the  way,  or  removed.  The  distance  from  the  centre  of  the 
spindle  to  the  arm  is  43-4  inches,  and  the  greatest  distance 
from  the  end  of  the  spindle  to  centre  of  arm,  10  1-2  inches. 

The  table,  including  oil  pans  and  channels,  is  25  inches 
long,  8  inches  wide  and  lias  a  working  surface  20  inches  by 
6  inches.  It  has  also  three  T  slots  1-2  inch  wide,  a  trans- 
verse movement  of  4  1-4  inches  and  can  be  lowered  12  inches 
from  centre  of  spindle.  The  feed  of  table,  16  inches,  is  auto- 
matic in  either  direction,  and  there  are  eight  changes  of  feed 
varying  from  .005  inch  to  .1  inch  to  one  revolution  of  spindle. 
Adjustable  dials  graduated  to  read  to  thousandths  of  an  inch 
indicate  the  transverse  and  vertical  movements  of  table,  and 
these  dials  may  be  adjusted  withowt  the  aid  of  wrench  or 
screwdriver      The  frame  is  hollow  and  fitted  as  a  closet  to 


PLAIN     MILLING     MACHINE. 

hold  the  small  parts  that  accompany  the  machine.  On  the 
left  side  there  is  a  pan  for  holding  small  tools,  etc.,  and  on 
the  front  of  this  there  is  a  rack  for  wrenches.  The  counter- 
shaft has  tight  and  loose  pulleys,  and  should  run  about  180 
revolutions  per  minute.  The  weight  of  machine  ready  for 
shipment  is  about  1,085  pounds  and  the  net  weight  about 
770  pounds.     The  floor  space  occupied  is  41  by  35  inches. 


The  Kennelly  Combination  Galvanic  and   Faradic  Adaptor. 


One  of  the  most  urgent  inquiries  of  the  physician  of  to- 
dav  is  for  an  instrument  which  he  can  use  with  the  Edison 
no  or  120  volt  direct  current  for  all  the  varied  forms  of 
electro-therapeutic  treatment  with  absolute  safety  to  the  pa- 
tient, and  at  the  same  time  be  able  to  graduate  and  control  it 


within  the  finest  hmits,  and  also  accurately  measure  the 
btrength  of  the  current  he  is  employing. 

Such  an  apparatus  is  illustrated  above,  and  has  been  de- 
signed by  Mr.  A.  E.  Kennelly  (late  chief  electrician  of  the 
Edison  laboratory;,  with  a  special  view  to  fulfilling  all  these 
requirements,  and  is  manufactured  by  the  Edison  Manufac- 
turing Company,  1:0  East  23d  street,  Xew  York. 

It  consists  of  a  hard  rubber  cylinder,  up»n  which  is  wound 
in  suitable  grooves,  cut  on  the  face  of  same,  several  hundred 
feet  of  German  silver  wire,  having  a  very  high  resistance. 

Near  the  end  of  the  cylinder  on  the  left,  very  high  resist- 
ance carbon  blocks  are  introduced  into  the  circuit,  making 
the  total  resistance  about  33,000  ohms.  This  rheostat  i!> 
regulated  by  the  sliding  contact,  which  travels  along  the  two 
rods  above  and  parallel  with  the  cylinder. 

A  16-C.  p.  lamp  is  placed  in  circuit  with  each  of  the  lea<l- 
ing-in  wires  to  effectually  protect  the  patient  and  apparatus 
should  a  short  circuit  occur  on  any  part  of  the  electric  light 
circuit. 

A  third  lamp,  shown  on  the  extreme  right,  provided  with 
a  key,  is  arranged  in  shunt  with  the  rheostat.  \\'hen  the  key 
is  turned  on,  the  voltage  of  the  galvanic  current  is  reduced  to 
60  volts.  With  this  shunt  in  operation,  and  all  the  resistance 
of  the  rheostat  thrown  into  the  circuit  by  moving  the  sliding 
contact  to  the  extreme  left,  a  current  of  one  millianipere  is 
obtained  when  the  binding  posts  are  connected  together  by  a 
short  piece  of  wire,  i.  e.,  short  circuited.  On  moving  the 
sliding  contact  to  the  right,  the  resistance  is  very  gradually 
diminished,  and  the  current  correspondingly  increased.  This 
finely  graduated  current  is  required  in  some  cases,  where  a 


GALVANIC     AND    TARADIC     ADAPTOR. 

very  slight  irregularity  in  the  current  would  produce  a  shock 
to  the  patient. 

When  a  stronger  current  is  required,  the  lamp  is  cut  out 
by  turning  ofif  the  key  and  the  current  is  used  un shunted. 

The  well-known  Kennelly  miUiammeter  is  mounted  on  the 
base  on  the  left,  the  pole  changing  switch  is  placed  in  the 
middle  of  the  board,  while  on  the  right  is  sho%\Ti  the  faradic 
coil,  which  is  also  operated  by  the  street  current. 

This  is  of  the  Du  Bois  Reymond  type,  the  secondary  being 
wound  upon  a  separate  spool,  removable  at  \^'ill.  This  sec 
ondary  winding  consists  of  18  layers  of  No.  34  wnre,  having 
a  total  length  of  about  i,8oc  yards.  The  winding  is  tapped 
in  six  places,  so  as  to  divide  the  coil  into  six  sections,  each 
section  consisting  of  three  layers  of  wire,  the  whole  being 
connected  in  series.  ■     ; 
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By  this  arrangement  3,  6,  9,  12,  15  or  18  layers  of  sec- 
ondary winding  can  be  used  as  required,  by  moving  the 
switch  shown  on  the  end  of  the  coil. 

Each  section  pro<luces  an  entirely  different  sensory  eftect, 
the  current  in  the  first  section  being  very  stimulating, 
whereas  the  current  in  the  sixth  section  is  of  a  very  pleasing 
character  and  produces  a  sedative  effect;  the  character  of  the 
currents  in  tlie  other  sections  being  intermediate  between  the 
two  extremes.  When  first  put  into  operation,  the  secondary 
ccjil  .should  always  be  uKwed  to  the  extreme  right,  so  as  to 
leave  the  primary  unccjvered,  the  strength  of  the  current  be- 
mg  increased  by  slowly  moving  it  toward  the  left,  so  as  to 
finally  cover  the  primary  coil. 

The  current  in  the  primary,  on  the  contrary,  is  at  a  mini- 
i;unn  when  it  is  entirely  covered  up  by  the  sccondar>'  coil, 
which  in  this  case  nnist  be  short  circuited  by  a  switch  pro- 
vided for  that  puq^ose,  and  it  is  increased  by  sliding  back 
the  secondary  coil  to  the  right. 

When  the  switch  at  the  back  of  the  jxjle  changing  switch 
is  turned  on  and  the  vibrator  set  in  motion,  the  current  from 
the  gaKanic  binding  posts  is  of  a  pulsating  character, 
as  the  primary  of  the  faradic  c(nl  is  supeqiosed  on  tho  straight 
galvanic  current,  thereby  ])roducing  the  pulsating  current  as 
(lescribed  by  Dr.  Ue  Watteville.  The  strength  of  these  two 
combined  currents  is  controlled  bv  the  rheostat  in  the  ordi- 


is  of  the  rotating  bar  t\  pe.  It  consists  principally  of  a  bed 
frame  of  two  steel  channel  bars  firmly  braced.  Mounted 
upon  and  engaging  with  this  bed  frame  is  a  sliding  frame 
similarly  braced,  consisting  of  two  steel  bars,  at  the  rear  end 
of  which  is  mounted  an  ironclad  multipolar  electric  motor 
c<;nnnunicating  power  to  the  feed  and  driving  mechanism. 
Tlie  fnjut  end  of  this  sliding  frame  carries  the  cutter  bar,  in 
which  the  cutters  or  bits  of  tool  steel  are  held  by  set  screws. 
When  the  cutter  bar  is  revolved,  these  cutters  or  bits  cover 
its  entire  face.  The  bar  is  driven  by  an  endless  chain,  and 
as  it  is  revolved  is  advanced  by  the  feed  mechanism  into  the 
coal  or  other  material  to  be  cut,  to  the  desired  depth,  and  the 
cuttings  are  brought  out  io  the  face  of  the  coal  by  means  of 
cleaning  chains. 

This  machine  is  operated  by  tAvo  men,  one  in  charge  of 
the  machine  and  the  other  as  a  helper.  A  carriage  is  fur- 
nished with  the  machine,  which  enables  it  to  be  handled  with 
ease.  The  machine  is  taken  into  the  mine  on  this  carriage 
and  run  into  the  room  t<j  be  under-cut.  It  is  then  placed  on 
iwo  skid  boards  in  front  of  the  coal  at  one  side  of  the  room 
iir  entrv  to  be  undcT-cut,  and  it  is  fastened  firmlv  bv  means 
of  the  front  and  rear  jacks,  which  are  braced  against  the  face 
and  roof  of  the  coal.  These  ])revent  the  machine  fn^m  mov- 
ing when  in  operation.  The  power  is  then  turned  on  by  the 
attendant,  and  the  machine  ])roceeds  to  do  its  work. 


liLLC'RIC     COAL     CUTIKR. 


nary  way.  It  is  thus  possible  It)  obtain  froni  this  instrument: 
I'irst,  the  (hrect  galvanic  current  <.f  ijo  volts;  second,  tiie 
direct  galvanic  current  <•!  U)  volts;  third,  the  primary  faradic 
current  capable  of  six  variations  of  strength,  tlepcnding  upon 
the  number  of  sections  of  the  secondary  coil  that  are  short 
circuited;  fourth,  the  six  secondary  faradic  cttrrents,  all  of 
which  manifest  distinct  diaracteristics;  hlth.  the  primary 
faradic  current  superposetl  on  the  uo-volt  galvanic  current; 
sixth,  llie  primary  faradic  current  supeqioscd  on  the  Co-volt 
galvanic  current. 


Electric    Coal    Cutter. 


llu'  illustration  shows  a  new  and  improvetl  device  for 
cutting  coal,  which  has  just  been  designed  and  perfected  by 
the  ("loneial  Electric  Company.     It  is  known  as  R.  B.  40,  and 


The  cutter  bar,  which  is  revolved  by  an  endless  chain,  is 
fed  forward  to  a  depth  of  five  or  six  feet,  acconling  to  vhe 
size  of  the  machine.  The  usual  length  of  the  cutter  bar  is 
39  inches,  but  42  or  48  inch  bars  can  be  used  where 
the  cutting  is  not  too  hard.  W  hen  the  fuel  clcpth  is  reached 
the  feed  is  thrown  off,  and  by  means  of  a  reverse  lever  the 
cutter  bar  is  withdrawn  t<^  its  starting  point  and  automatically 
stoppctl.  This  completes  the  cut,  ami  the  machine  is  moved 
over  the  length  of  the  cutter  bar  u.sed  and  another  cut  ma<lc 
in  the  same  manner.  Tliis  is  continued  until  the  entire 
width  of  the  run  or  cntPk-  is  under-cut.  after  which  the  ma- 
chine is  again  loaded  on  the  carriage  and  taken  into  another 
roonv 

The  cuts  afe  ma<le  in  the  short  space  of  time  of  from  four 
to  six  minutes.  The  amount  of  coal  under-^ut,  or  iHc  lineal 
feet  face  fof  each  machine,  depends  upon  the  cjoality  of  the 
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coal  and  the  skill  of  the  man  handlin"-  it.  The  construction 
of  this  machine  is  extremely  simple,  and  any  person  of  ordi- 
nary intellig-ence  can  understand  and  handle  it  with  a  few 


The    Spillman    Tiolley    Ear. 


'i'he  accompanying^  cuts  show  dififerent  views  of  the  Spill- 
man  trolley  ear,  which  the  Ohio  Hrass  Company,  of  Mans- 
field,  O.,   has   recently    made    extensive    arranq^ements    t'^» 


■■■■■■«■ 
THE     SPILLHAN    TROLLEY     EAR 


days'  instruction.     All  parts  are  made  in  duplicate  and  are 
interchangeable. 


The  Columbia  Dynamo. 


We  illustrate  herewith  the  new  type  dynamo  which  the 
Columbia  Electric  Company,  Worcester,  Mass.,  is  placing  on 
the  market. 

The  dynamo  has  consequent  poles,  with  massive  cast  iron 
fields  and  wrought  iron  cores.  The  armature  is  of  the 
Gramme  ring  type.  The  connnutatf>r  is  built  of  tempered 
copper  and  is  very  large.  The  brush  holders  are  so  ar- 
ranged that  carbon  or  woven  wire  brushes  may  be  used. 
The  fields  are  compound  wound,  and  so  proportioned  that 
the  potential  between  the  brushes  remains  practically  con- 
stant through  all  variations  of  loatl.     The  bearings  are  of 


manufacture  and  is  now  ofifering  to  the  trade.  The  ear 
has  several  features  peculiar  to  itself  which  connnend  it  to 
the  users  of  similar  devices.  It  is  safe  to  say  that  the  Ohio 
Brass  Company  will  find  a  large  sale  for  them.  The  great 
objection  raised  to  the  use  of  soldered  ears,  namely,  that  of 
burning  the  trolley  wire,  the  time  rnd  material  consumed  in 
soldering,  the  difficulty  of  adjusting  the  hanger  after  once 
in  place,  as  well  as  the  objection  to  many  clamps,  that  of 
sparking  when  the  trolley  wheel  passes  over  it,  have  all  been 
overcome  in  the  design  and  construction  of  diis  ear.  It  has 
been  given  a  practical  test  both  on  straight  line  and  curve 
work  for  over  a  year  past  on  one  of  the  largest  roads  in  the 
West,  and  its  utility  thoroughly  demonstrated.  The  ear  is 
screwed  on  to  the  hanger  body  and  the  troUe}'  wire  placed 
in  the  concave  lip.  The  trolley  wire  is  then  pulled  to  the 
necessary  iau*ness  and  the  lip  of  the  ear  is  compressed 
over  it.  A  metal  l:)lock  is  held  on  the  back  side  of  the  ear 
and  a  copper  hammer  used  to  do  the  forming  with,  begin- 
nhig  at  the  centre  and  working  toward  the  ends.  On  curves 
t!ie  ear  should  be  hung  so  that  the  side  strain  of  the  trollev 
wire  is  against  the  web.  If  it  is  necessarv-  to  adjust  the 
hanger  the  li]:)s  can  be  opened  sufficiently  to  slip  the  ear 
along  the  trolley  wire. 


Telephone  Switch. 


We  illustrate  herewith  a  telephone  switch  made  by  the 
Lockwood  Electric  Telephone  Company,  i8  Columbia 
Heights,  Brooklyn.     Secured  to  the  receiver  is  a  rod  of  hard 


COLUHBIA     DYNAnO. 

the  spherical  type,  so  that  they  are  self-aligning  and  self- 
adjusting,  and  are  lubricated  by  means  of  ring  oilers. 

As  will  be  seen  from  the  cut,  the  dynamo  is  very  compact 
and  substantially  built,  with  well  pri:)portioned  fields.  The 
conipany  is  at  work  developing  some  cast  steel  magnets  fCr 
the  same  type.  It  has  also  on  the  market  a  dynamo  whose 
fields  are  composed  of  wrought  iron  forgings. 


TELEPHONE     SWITCH. 

nil)ber  with  a  metal  sleeve  about  midway  of  its  length. 
When  the  receiver  is  not  in  use,  the  rod  is  in  the  opening 
shown,  the  transmitter  and  receiver  circuits,  connected  witii 
the  extreme  contacts,  are  open  and  the  central  or  call  cir- 
cuit is  closed  by  tlie  metal  sleeve.  When  the  telephone  is  in 
use,  the  central  or  call  circuit  is  open  and  the  two  others 
closed. 
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New    Incorporations. 


The  Electrical  Stock  Market. 


.N'ew  York,  Jun<;  i6,  1894. 

GENERAL,  ELECTRIC,  being  a  stock  wherein  traders  iiave 
always  hitherto  discovered  the  most  profitable  opportunities  for 
reaping  a  profit  on  one  or  the  other  side  of  the  stock  market,  main- 
tains its  position  as  the  most  conspicuous  of  all  stocks  of  its  par- 
flcular  group.  At  several  times  during  the  financial  week  ending 
to-day  it  has  displayed  activity  particularly  pleasing  to  the  friends 
of  the  property,  and  the  advance  has  been  held  rather  well.  Opin- 
ion is  divided  as  to  whether  most  of  the  buying  bringing  about 
this  week's  advancing  quotations  has  been  for  the  account  of  the 
hull  pool  mentioned  as  operating  in  this  specialty  in  last  week's 
correspondence,  or  for  the  purpose  f)f  covering  short  contracts  put 
out  around  32,  just  before  the  last  annual  meeting.  Suflice  it  to 
.Hay  that  good  buying  of  some  sort  or  another  has  been  noticeable 
all  week  long. 

THE  WESTINGHOUSE  ELECTRIC  COMPANY  seems  to  be 
genuine  in  its  determination  to  secure  the  lion's  share  of  the  electric 
light  and  jjower  business  in  this  section.  Bearing  out  the  an- 
nouncement made  in  these  columns  last  week,  comes  the  informa- 
tion that  the  United  States  Electric  Company,  of  New  York,  the 
VVestinghouse's  local  representative,  has  increased  its  capital  stock 
from  $5,r,00,0()0  to  $6,000,000,  the  amount  of  capital  actually  paid  in 
being  about  ?3,000,000,  while  debts  and  liabilities  are  figured  at  the 
same  amount.  The  new  capital  represents  increased  valuable 
plant,  wherewith  Inroads  are  to  be  made  on  rival's  territory.  The 
business  of  the  company  continues  growing. 

EDISON  ELECTRIC  ILLUMINATING  COMPANY,  of  New 
York,  hiis  made  a  statement  of  comparative  earnings.  The  n"t 
earnings  for  May,  1894,  were  $46,864.93,  an  increase  of  $9,477.68  over 
those  of  last  year.  The  gross  earnings  for  the  five  months  ending 
May  31,  1894,  were  $586,403.35;  net  earnings  $323,140.48,  an  increase  of 
$75,0.35.59  over  1893.  Trading  in  the  stock  has  been  rather  light 
and  quotations  remain  steady. 

EDISON  ELECTRIC  ILLUMINATING  COMPANY,  of  Brooklyn, 
reports  a  net  Increase  in  May  earnings  of  $2,683.  The  gross  earn- 
ings since  Jan.  1,  1894,  were  $84,683,  an  increase  of  $20,386.  The 
company  is  now  taxed  to  its  utmost  capacity  to  supply  the  de- 
mand for  light.  It  is  erecting  700  ornamental  arc  light  poles  foi 
Brooklyn  city  Ughtlrg,  besides  its  usual  increase  every  month  of 
Incandescent  lamps. 

THE  CHICAGO  EDISON  ELECTRIC  ILLUMINATING  COM- 
PANY makes  a  good  showing  in  Its  annual  leport.  The  state- 
ment WHS  for  the  15  months  ending  March  31,  1894,  and  shows  thai 
50,000  new  lights  were  connected  during  that  period,  making  a 
business  increase  of  20  per  cent.  The  gross  income  was  $2,141,- 
779;  expenses,  $1,461,102;  net  Income,  $680,677.  The  company  has 
accumulated  a  surplus  of  $254,260  from  these  earnings.  The  stock 
continues  In  high  favor  by  investors,  thougii  it  is  not  quoted  at 
figures  which  the  earnings  of  the  company  warrant.  At  the  an- 
nual meeting,  recently  held  in  Chicago,  the  old  board  of  dlrec-t<.is 
WHS  re-elected. 

WIOSTEKN  UNION  TELEGRAPH  has  rather  surprised  Wall 
Mircct  In  Its  quarterly  slati-infut  ciwIInK  June  .TO,  and  In  the  declar- 
ation of  a  IVi  per  cent,  dividend.  It  was  tne  general  opinion  of  th*- 
Street  that  this  quarter's  dividend  would  be  reduced,  as  iirecrding 
<IUHrt«'rly  reports  have  shown  a  big  decrease  in  earnings.  As  it 
is.  the  r«'porl  shows  a  decrease  of  $.3np.ooo  In  the  net  rev»'nue.  as 
compitr<-d  with  n  like  period  for  1S9.1.  iind  a  decrease  In  surplus 
after  dividends  of  $300,277.  This  quarter's  report,  however,  indi- 
cates an  Increasing  business  for  the  three  months  ending  June  3ft 
over  that  of  the  preceding  quarter,  nnd  has  earned  enough  money 
to  pav  the  usual  rate  of  dividend  and  leave  a  surplus  of  $21,1.38. 

A^IeRICAN  hell  telephone  COMPANY  has  declared  Its 
regtiiar  quarterly  dlvld<'nd  of  $3  per  share,  but  the  expected  $3  p^r 
share  (Xtrn  was  passed.  This  has  c.nused  the  stock  to  drop  sev- 
eral points,  nnd  started  every  one  at  guessing  the  reason  for  no 
pxtrii.  It  Is  the  first  July  since  1SS8  that  the  Bell  Telephone  Com- 
pnny  has  failed  to  pay  nn  extra  dividend,  so  that  It  nnturnlly  had 
an   adverse  efTrrt    lipon    ihe  stock 
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THE      FORT     WAYNE       ELECTRIC      CORPORATION.      Fort 
AVayne,   Ind.,   has   been   incorporated. 

THE  ELECTRICAX  CONTRACTORS'  EXCHANGE  (Protective). 
Detroit,  Mich.,  has  been  incorporated. 

THE  ELECTRO-CHEMICAL  COMPANY,  Rumford  Falls,  Mo  . 
capital  stock  $800,000,  has  been  incorporated. 

THE  STEEN'S  CREEK  TELEPHONE  COMPANY,  Steen  s 
Creek,  Miss.,  capital  stock  $5,000,  has  been  incorporated. 

THE  CUYAHOGA  SUBURBAN  RAILWAY  COMPANY,  Cleve- 
land.  Ohio,   capital   stock   $10.f»00,   has  been  incorporated. 

THE  INTERNATIONAL  TELEPHONE  CONSTRUCTION 
COMPANY,  Chicago,  111.,  capital  stock  $200,000.  has  been  incor- 
porated. 

THE  CHICAGO  SUBURBAN  ELECTRIC  COMPANY.  Chicago.^ 
111.,    capital    stock   $1,000,000.    has   been    incorporated   by   Ralph    H. 
Bradley  and  others. 

THE  PITTSBURGH  AUTOMATIC  LIGHTING  COMPANY. 
Pittsburgh,  Pa.,  capital  stock  $10,000,  has  been  incorporated  by 
C.  H.  Covell  and  others. 

THE  ECONOMIC  ENGINE  COMPANY,  .Chicago,  111..  capiUI 
stock  $100,000,  has  been  incorporated  to  manufacture  and  sell  elec- 
tric   motors,    engines,    etc. 

THE  McDEKMID  MANUKACTU KIN<;  COMPANY.  Chicago,  111., 
capital  stock  $5,000.  has  been  incorporated  to  manufacture  anininci- 
ators,  electrical  specialties,  etc. 

THE  STANSTEAD  ELECTRIC  LIGHT  COMPANY,  Slansl.  ad. 
t^uebec,  has  been  incorporated  with  a  cajiital  stock  of  $25,000,  to 
use  electricity  for  commercial   purposes. 

THE  SIOUX  CITY  TRACTION  COMPANY,  of  Sioux  City. 
Iowa,  capital  stock  $1,000,000,  has  been  incorporated  to  operate 
street  railwa>s,  electric  light  and  steam  heating  plants. 

THE    CARROLL   COUNTY    ELECTRIC    LIGHT  AND   POWER 
COMPANY,     Westminster,    Md.,   capital    stock   $5,000.    has  been    in 
corporated  by  Milton  SchaefTer  and  others,  and  will  erect  an  elec- 
tric  light   and    power   plant. 

BERKELEY,  CAL.— The  Berkeley  Electric  Lighting  Company  has 
l)een  organized  to  generate,  transmit,  distribute  and  sell  in  Berke- 
ley electricity  for  all  purposes  for  which  it  may  be  used.  The 
capital  stock  is  $100,000.  J.  George  Gardner,  C.  K.  Clark  and 
Walter  S.  Sell  are  interested. 

THE    LEAVENWORTH    ELECTRIC    RAILROAD    COMPANY. 
Leavenworth,    Kan.,    capital    stock   $300,000.   has   been    incorporated 
W.  D.  Bethel,   Memphis,  Tenn.;  H.  N.  Smith.  Boston.  Ma.ss.;  New- 
m.nn  Erb,  New  York;  J.   P.   Edrlngton.   Denver,  Colo.;  M.   Summer- 
field,  Lawrence,  Kan.,  and  others  are  interested. 

THE  ROXBOROUGH.  CHESTNUT  HILL  AND  MORRlST<lWN 
TRACTION  COMPANY.  Philadelphia,  Pa.,  capital  st<Kk  $5,0Ch\  ha.s 
been  formed  to  construct  and  operate  motors  and  cables  and  other 
machinery  for  sujiplying  motive  power  to  passengwr  railways.  Th«* 
promoters  are  W.  H.  Heullngs,  Jr.,  J.  T.  Dunlap  and  H.  C.  Ealing, 
all  of  Philadelphia,  Pa. 

NEW  HAVEN,  CONN.— The  certificate  of  organization  of  th.- 
•  "onnecticut  Electrical  Company,  of  New  Haven.  Conn.,  has  been 
filed  with  the  State  Secretary.  The  comj»any  Is  organized  to  op- 
erate telegraph,  telephone,  electric  light  and  power  lines.  The  ca]>- 
ital  stock  of  the  corporation  Is  $10,000  In  400  shares  of  $25  en^h 
Twenty   \>er  cent,  of  -h. 


^t^^iccial  (tovvc^i^unulcuccp 


New  York  Notes. 


Orncn  or  Tbb  Eukh-fical  World,        I 
»t,j  Broadway.  Nkw  York,  June  1*.  tS^.f 

THE  PARK  DEPARTMENT  will  Install  an  electric  light  plant 
in  the  addition  to  the  American  Museum  of  Natural  History.  Bids 
will  be  opened  June  20. 

MR.  WM,  R.  GOODMAN,  of  the  Independent  Electric  Company. 
Chicago,  was  In  town  last  week,  Jnd  reports  a  flattering  demand  In 
the  East  for  the  tested  fuse  wire  and  links  manufactured  by  hl» 
company. 

THE  CONEY  ISLAND.  FORT  HAMILTON  AND  BROOKLYN 
RAILROAD  COMPANY  has  filed  with  the  Secretary  of  State  at 
Albany  a  certificate  for  an  extension  of  Its  route  In  Kings  County. 
commencing  at  Fifth  avenue. 

AN  ELICCTRICAL  THEATRE  is  to  be  erected  on  Culver  Plaza, 
opposite  Chambers"  drug  store  at  Coney  Island.  It  will  seat  7B0 
peopl«>.  and  will  exhibit  the  same  features  as  that  of  the  WAstem 
Electric   Company    at    the   World's   Fair. 

THE  FORT  WAYNE  ELECTRIC  CORPORATION,  which  has 
leased  from  the  receivers  the  factories  of  the  Fort  Wa>Tie  Electric 
Company,  has  located  Us  New  York  offices  at  115  Brosdway,  where 
Mr  R  T  McDonald  will  be  p|e«sed.  when  In  town,  to  meet  his 
friends 

MR  AVERY  P  ECKERThasbeenappolntedtravelllngrf>presenta- 
tlve  of  the  Safety  Electric  Wire  Company,  of  this  city,  and  will 
shortly  make  a  trip  In  the  Interest  of  their  excellent  wire  and  cable. 


June  23,  lsdl 
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Mr.  Eckert  is  well  known  among  electrical  supply  houses,  archi- 
tects, etc.  He  is  the  son  of  Mr.  W.  H.  Eckert  and  nephew  of  Gen. 
Thomas  T.  Eckert. 

A  GOOD  START  has  been  made  toward  laying  the  foundations 
for  the  power  station  of  the  Nassau  Electric  Railway  Company,  of 
Brooklyn,  and  the  track  and  overhead  construction  are  progressing 
rapidly.  The  company  has  already  received  several  large  ship- 
ments of  trolley  line  insulators  from  the  H.  W.  Johns  Manufactur- 
ing Company,  of  New  York. 

N.  M.  GARLAND,  of  120  Liberty  street,  this  city,  the 
general  Eastern  representative  of  the  Emerson  Electric  Man- 
ufacturing Company,  reports  that  despite  the  backward  sea- 
son, the  sale  of  the  "Meston"  fan  motors  has  been  very 
large.  The  '94  model  of  this  motor  has  many  improve- 
ments, and  has  added  considerably  to  the  reputation  of  this  popu- 
lar fan. 

MR.  IRA  W.  HENRY,  the  electrician  of  the  Bishop  Gutta  Percha 
Company,  was  married  on  June  6,  1894,  in  St.  Agnes'  Chapel,  to  Miss 
Frances  Scrivener.  A  large  gathering  of  friends  witnessed  the 
ceremony  and  expressed  their  hearty  congratulations.  The  couple 
immediately  started  on  a  Southern  trip.  Capt.  W.  Walcott  Marks, 
superintendent  of  the  Bishop  company,  officiated  as  the  best  man, 
and  Mr.  Harry  D.  Reed  acted  as  usher. 

ERASTUS  WIMAN,  who  was  last  week  found  guilty  of  forgery 
in  the  second  degree,  has  for  some  years  been  identified  with  tele- 
graphic and  other  electrical  interests,  notably  in  connection  with 
an  extensive  system  of  electric  lighting  on  Staten  Island.  At  one 
time  he  occupied  an  important  position  in  the  direction  of  the  West- 
ern Union,  from  which  he  was  retired  on  account  of  his  equivocal 
methods  of  obtaining  information  relating  to  a  rival  company. 

THE  CLEVELAND  GENERAL  ELECTRIC  COMPANY  has 
passed  into  the  hands  of  a  New  York  electric  syndicate,  all  its  ob- 
ligations being  assumed,  and  its  stock,  it  is  said,  being  taken  up 
at  par,  minus  brokers'  commissions.  Extensive  improvements  will 
be  made  in  the  local  plant  involving  an  immediate  outlay  of  be- 
tween $400,000  and  $500,000.  The  local  company  will  be  known  as 
the  Cleveland  Electric  Illuminating  Company,  and  James  Parmalee 
will  be  president. 


New  Enp-land  Notes, 
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THE  NEW  YORK  INSULATED  W^IRE  COMPANY  has  re- 
moved its  New  England  Department  to  134  Congress  street,  Boston, 
of  which  Mr.  Walter  S.  Barker  is  in  charge. 

MESSRS.  LINTON  &  SOUTHWICK,  of  Worcester,  Mass.,  re- 
port the  demand  for  their  switches  as  being  so  great  just  now  as 
to  require  them  to  run  their  factory  on  15  hours'  time  per  day. 

MR.  C.  J.  H.  WOODBURY  has  resigned  the  vice  presidency  of 
the  Boston  Manufacturers'  Mutual  Fire  Insurance  Company,  to 
take  effect  Sept.  1,  on  which  date  he  will  enter  the  service  of  the 
American  Bell  Telephone  Company. 

BOSTON  INCANDESCENT  LAMP  COMPANY.— Judge  Colt,  of 
the  United  States  Circuit  Court,  at  Boston,  rendered  last  Monday 
an  opinion  restraining  this  company  from  manufacturing  incan- 
descent lamps,  and  in  favor  of  the  Edison  Electric  Light  Company. 

THE  AUTOMATIC  SWITCH  COMPANY,  Baltimore,  Md.,  has 
appointed  the  following  agents:  Boston  Electi-ic  Company,  548 
Washington  street,  Boston,  Mass.;  Michigan  Electric  Company. 
47  State  street,  Detroit,  Mich.;  Duquesne  Electric  Supply  and  Con- 
struction Company,  709  Lewis  Block,  Pittsburgh,  Pa. 

THE  BILL  relative  to  the  inspection  of  electric  light  meters  has 
been  reconsidered  by  the  Massachusetts  Legislature,  notice  being 
given  that  an  amendment  would  be  substituted,  requesting  the  gas 
and  electric  light  commissioners  to  investigate  the  working  of 
meters  and  report  their  findings  to  the  next  general  court. 

ANDOVER,  MASS.— Alvin  T.  Morrill,  of  this  city,  has  been  ap- 
pointed receiver  for  the  Craighead  &  Kintz  Company,  in  the  Su- 
preme Court,  by  Judge  Barker.  The  company  was  organised  with 
a  capital  of  $250,000,  and  engaged  in  the  manufacture  and  sale  of 
electric  and  kerosene  lighting  apparatus  and  fancy  metal  goods, 
with  a  factory  at  Andover.  The  assets  are  inventoried  at  $300,- 
000,  and  the  liabilities  are  less  than  $70,000. 

MR.  GEORGE  NICHOLS  SARGENT,  of  Melrose,  Mass.,  and 
junior  member  of  the  firm  of  Almon  &  Sargent,  electrical  engineers 
and  contractors,  of  Boston  and  New  York,  was  married  on  the  11th 
inst.  at  the  Cathedral  rectory,  in  Boston,  to  Miss  Alice  Adelaide 
Proctor  Poor,  daughter  of  John  A.  Poor,  Esq.,  the  well  known  cof- 
fee broker  of  Albany,  N.  Y.  We  join  in  congratulations  with  Mr. 
Sargent's  numerous  friends,  and  wish  for  the  happy  couple  a  life  of 
uninterrupted  happiness  and  prosperity. 

THE  ELECTRIC  POTENTIAL.— Boston's  new  electric  club 
met  at  Young's  Hotel  last  Wednesday  evening  for  the  purpose  of 
enjoying  another  dinner  and  listening  to  an  instructive  address  on 
"Electrolysis  of  Pipes  and  Cables,"  by  Mr.  I.  H.  Farnham,  of  the 
American  Bell  Telephone  Company.  Fifteen  new  names  were 
added  to  its  membership,  and  25  members  attended  this  meeting — 
facts  which  argue  future  prosperity  for  this  new  organization. 
Mr.  Farnham's  address  commanded  the  close  attention  of  all  pres- 
ent, and  while  in  great  measure  it  was  a  repetition  of  his  utter- 


ances recently  before  the  American  Institute  of  Electrical  Engi- 
neers, he  introduced  several  new  ideas  and  observations.  Mr. 
Farnham  presented  about  50  stereopticon  views,  showing  cables, 
gas  and  water  pipes  destroyed  by  the  action  of  electrolysis,  and 
diagrams  showing  the  proposed  methods  of  remedying  the  evils 
and  the  danger  districts  around  Boston  before  and  after  improve- 
ments had  been  effected.  The  most  interesting  part  of  his  address' 
was  a  model  showing  the  action  of  electrolysis.  President  C.  W. 
Holtzer  presided  over  the  meeting. 


Canadian   Notes. 


Ottawa.  Otit,  June  «6,  1894. 
MONTREAL. — The  street  railway  company  has  placed  a  num 
ber  of  new  open   cars  on   the  streets.      There  are  15  similar  ones 
being  made.      The  cars  were  constructed  by  the  Ottawa  Car  Com- 
pany.     The   making  of  these   cars  outside  the  city,   it   is   held,   is 
tantamount  to  the  annulment  of  the  company's  contract. 

OTTAWA,  ONT.— The  Bell  Telephone  Company's  underground 
cable  will  be  laid  in  a  few  days.  Eighteen  thousand  feet  of  under- 
ground cable  JJid  19,000  feet  of  aerial  cable  will  be  laid  and  strung. 
The  underground  cables  are  heavily  encased  in  lead.  Each  of 
these  cables  contain  100  pairs  of  wires.  The  cables  are  2  -5-16 
inches  in  diameter,  and  weight  five  pounds  per  foot. 

OTTAWA,  ONT.— Thos.  Todd,  president  of  the  Gait  and  Pres- 
ton Street  Railway  Company,  stated  at  a  recent  meeting  of  th*- 
directois  that  the  contract  for  dynamos,  motor  cars,  overhead 
work,  bolting  rails,  etc.,  had  been  awarded  to  Messrs.  Ahearn  &. 
Soper,  of  Ottawa,  at  the  sum  of  $15,92.5,  and  the  contract  for  en- 
gines and  boilers  to  the  Goldie  &  McCulloch  Company,  of  Gait,  at 
$6,000. 

MONTREAL.— The  Montreal  Street  Railway  is  said  to  have  a 
great  scheme  on  foot,  which,  if  carried  into  effect,  will  necessitate 
an  enormous  outlay  of  money.  Owing  to  the  rapid  growth  of  the 
city  the  company  has  for  some  time  contemplated  the  erection  of 
a  large  power  house  and  yards  in  a  central  part  of  the  city.  The 
only  site  which  is  said  to  be  desirable  for  the  project  is  the  large 
square  bounded  by  St.  George,  Vallee,  Philip  and  Dorchester 
streets.  Some  of  the  proprietors  have  been  waited  on,  and  offers 
made  for  their  properties.  If  the  scheme  is  carried  out,  nn  im- 
mense power  house  will  be  built  on  a  portion  of  the  ground.  The 
remaining  sections  will  be  utilized  for  tracks  and  running  sheds 
for  the  electric  cars. 


^ew0  i;5^f  the  IflUedi. 


Telegraph  and  Telephone. 


WHEELOCK,  TEX. -Mitchell  Bros.  &  Decherd  will  construct  a 

telephone  line  to  Franklin. 

AUGUSTA,    GA. — Jacob  Edmunds  is  reported   to  be   organizing 

a  $10,000  telephone  company. 

DANVILLE,  VA.— Address  W.  A.  Taylor  concerning  a  $10,000 
stock   company   organizing  to   construct  a  telephone   system. 

PALESTINE,  TEX.— L.  C.  Ketchum  has  been  granted  a  15-year 
franchise  for  a  telephone  s>stem,  and  will  construct  it  immedi- 
ately. 

SALISBURY,  MD.— The  Salisbury  Telephone  Company  will  pur- 
chase 10  miles  of  telephone  wires,  50  instruments,  etc.  A.  J.  Ben- 
jamin is  president. 

SCRANTON,  VA.— Address  Clemmer  &  Hogshead  concerning  a 
company  organizing  with  a  capital  stock  of  $5,000,  to  establish  a 
telephone  line  to  Middlebrook. 

WHITE  RIVER  JUNCTION,  VT.— A  new  telephone  exchange  is 
to  be  located  at  White  River  Junction  by  the  New  England  Com- 
pany, and  will  include  all  the  surrounding  towns.  It  will  be 
equipped  with  long  distance  phones. 

LEXINGTON,  VA.— A  company  has  been  organized  to  erect  a 
telephone  line  between  Staunton  and  Middlebrook.  J.  H.  Bow- 
man is  president.  This  company  will  possibly,  in  the  future,  ex- 
tend its  line  to  Greenville,  Moffett's  'ii'reek  and  Lexington. 

HUNTSVTLLE,  TENN.— James  E.  Caldwell,  president,  and  Le- 
land  Hume,  general  manager,  of  the  Cumberland  Telephone  Com- 
pany, of  Nashville,  were  in  the  city  looking  into  the  building  of  a 
long   distance    line   from   this    city   to    Nashville. 


Electric  Light  and  Power. 

FLEMINGTON,  N.  J.— Flemington  will  establish  an  electrlcUght 
plant. 

GENESEO.  N.  Y.— Ground  has  been  broken  for  the  electric  light 
plant  in  this  village. 

EAST    TROY,    WIS.-East   Troy    is    considering   the   cost   of   an 
electric  lighting  plant. 

MORRISTOWN.    N.    J.— Bound    Bmok    has    a    newly    organized 
electric  light  company. 

NANTUCKET,  MASS.— The  Nantucket  Electric  Light  Company 
is  advertised  to  be  sold  under  foreclosure. 
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QUITMAN,  GA.— The  town  will  issue  $20,000  in  6  per  cent,  bonds 
for  pultinK  in  electric  light  and  waterworks. 

NIAOAIiA  J<-ALLS,  N.  Y.— The  Niagara  Fall.s  KkcirJc  Light  and 
Power  Company  has  increa.sed  its  capital  stock  from  $40,W0  to 
$75,000. 

I'lK^OKLYN  N.  Y.— Tli<-  Brooklyn  Common  Council  has  granted 
fiam'hiHes  to  the  Ktate  and  Kings  (Jounty  Klectric  Light  and  Power 
companies. 

GI':NI0KI'X).  N.  Y.— The  electric  lighting  company  of  Geneseo 
will  soon  build  its  power  house  on  the  company's  lot,  north  of  the 
gas  house. 

LXFAYIOTTK,  IND-The  Thiemes-Wagner  Company  will  erect 
new  buildings  at  its  brewery  plant,  and  an  electric  lighting  ma- 
chine will  be  put  in. 

WASHINGTON,  D.  C— Address  S.  Wike,  acting  secretary  of  the 
treasury  until  July  'J  concerning  bids  for  c<.mbination  gas  and 
electric  light  fixtures  for  public  buildings  at  Dululh,  Minn.;  Gal'-s- 
burg,  III.;  Jackson,  Mich,  and  Paris.  Tex. 

MILVVArKKIO,  WIS.-  City  Clerk  Anderson  sent  a  circular  letter 
to  122  cities  in  the  United  States  in  which  the  electric  lightmg 
plant  is  owned  by  the  municipality.  He  inquires  as  to  the  cost 
iind  oth.-r  j.articulars  regarding  the  operation  of  the  plants. 

PFNSACOLA,  FLA. -The  Citizens"  lOlectric  Light  and  Power 
Company  has  ..rganized  with  a  capital  stock  of  $20.(XK).  and  will 
at  once  begin  the  erectl(,n  of  a  plant.  T.  E.  Welles  Is  president, 
C.  J.  H<inb.rg,  secretary  and  treasurer,  and  W.  B.  Crossand,  gen- 
eral  manager. 

UGCH  KSTKU,  N.  Y.-Acllng  on  a  recent  resolution  of  the  Com- 
mon Council,  the  lamp  and  electric  committee  of  the  Council  has 
.l.-cidcfl  to  adv-rtise  for  bids  for  the  lighting  of  State  street  in  a 
similar  manner  to  that  employed  on  East  Main  street,  where  lamps 
are    n«»w    being    placed. 

ALP.ANY  N.  Y.— The  United  Electric  Light  and  I'ower  Com- 
pany.' of  New  York.  ferlUles  that  It  has  increased  its  capital  stock 
from  $.'.,.'.00,000  to  $6,0(10.000.  The  anmunt  of  e.-ipltal  actually  paid 
In  Is  $2,04!t,600,  and  the  amount  <>f  the  com|>any's  debts  and  lia- 
bilities Is  $2,946,570. 

THE  FKANKLIN  ELECTRIC  LIGHT  COMPANY.  Franklin, 
Ohio  will  soon  ».<•  ill  the  market  f.-r  some  slow  .speed  motors  <jf 
about  40  h.  p.  capacity  each.  t<i  be  us.-d  for  the  operation  of  some 
power  pumps,  and  will  furnish  specllicatlons  of  the  re.|ulrements 
n<'c«sHary   to  be  fullilled. 

PITTSHUKGH,  PA.  The  Albghany  sub-commltlee  on  public 
lighting  ni.l  June  6.  and  reconiin.-nded  to  eouiuils  that  the  bid  of 
U  C  Tannehlll.  for  the  erection  of  an  additional  electric  light 
plant'  on  Mraddock  sln-.-l,  b.-  cut  $4,500  that  it  may  erne  within 
thf  limits   of   the  appropriation 

LKWISTOW.V,  PA.- The  Logan  Iron  Works,  situated  In  Mllllln 
County  Pa.,  .iboui  one  and  a  half  miles  northeast  of  Lewislown, 
has  cotnmenced  the  encliun  of  Its  new  buildings  recently  de- 
stroyed by  llif.  11  is  th.-  Int.-ntl-.n  b.  .-(lulp  th.-  new  mill  with  an 
electric  crane  and  all  the  litest  labor-saving  appilanc.s. 

CHAPPACJUA.  N.  Y.— A  franchise  has  bet  n  granted  to  G.  11 
Selleek  &  Co..  electrical  c<.nt ractors.  66  West  ITJd  street.  N<-w  York, 
to  ereet  and  maintain  an  .lectrlc  light  an<l  i.ow.-r  station  In  ilie 
vlllageH  of  Unl«>nvllle.  Sherman  Park.  Pl.asantvllle.  Chi-.pi'a'iua  and 
Mouiil  KIh<...  Th.-  plants  will  be  constructed  and  operated  bv  ibe 
linn  iiMin.'d. 

Ill  >I'KINSV1LL1':,  KY.  -The  city  ch-rk  of  H.'pklnsvlli.-.  K.\.. 
will  nreive  seal.-d  bids  for  lighting  th."  city  by  electricity  with  n..t 
l.'ss  than  :I5  arc  lights  of  2.000  e.  p.  each,  all  night  and  every  night 
llghllng  for  a  period  of  not  l.-ss  than  one  n.>r  more  than  Hve  years 
from  Aug.  22.  lMt4.  Said  bids  t<.  be  llle.l  v.lth  W.  H.  Tlbb;..  city 
clerk,  on  or  before  July  .1.   1S5»4. 

ST.  P.IOUNAIH'.  <nilo.  Seal.-d  pr.>p.'sals  will  b.-  received  until 
Jtilv  7  for  the  liirni.'dilMg  and  erection  of  boll.-rs.  engine,  counter- 
shaft, bells,  ell-.,  for  an  .le<trlc  light  plant,  the  furnishing  and 
erecting  of  dynamos  anil  apparatus  for  the  prodtiction  of  and  op- 
erjttlon  of  an-  and  ln<-and.  scent  lights.  Herman  J.  WUte.  John  A. 
I,arkin  and  Henry  Imwalle  ar.-  the  board  of  truste«'j».  <!enrge 
Honn.ng.  '.10  l-:asl  Fourth  street,  Cincinnati.  Ohio,  Is  consuUlnj? 
engineer. 

UNION.  MO.  The  el.-ctlii-  IIkIiIm  were  su(  c.Mntull\  sliirli-  1  "H 
the  evi-idng  of  Jnm-  <>,  lb.-  ev.-nl  bi-ing  nwide  the  occasion  of  a 
great  celebration.  This  plant,  which  was  d<-slKne<1  by  William  H. 
Hryan.  onsulting  engineer,  of  St.  Louis.  pre!«ents  s.mie  nov.-i  feat- 
ures. The  lights  are  operated  from  Mr.  A.  A.  TIbbe's  Westlng- 
housi<  slali<<n  at  Washington.  Mo..  10  miles  distant.  The  current 
used  on  the  primaries  In  Washington  and  Uidon  is  LOOO  volts  alter- 
nating. At  Wasldnglon  n  step-up  transfornn-r  Is  us.-.l.  raising, 
the  voltage  to  4.00ii.  aixl  the  current  Is  Iht-n  transmitteil  over  a 
pair  of  No.  3  wires,  a  st<-)i-down  transf.»rmer  being  lorate.l  at  the 
entrance  to  (he  town  of  Union.  The  .service  In  I'nion  consists  at 
]»rcsent  of  250  16-c.  p.  commercial  lights,  and  five  50-o.  p.  and  16  32- 
V.  p.  sti.-et  lamps.  AUInuipb  Union  is  a  town  of  less  than  1.000 
inhabitants,  anti  the  consumption  of  light  there  is  necessarily  lim- 
ited, the  recent  advanc.Mu.-nt  m  transformer  cmstructlon  and  the 
low  c.isl  of  copper  have  mailc  It  posslbb-  t.»  handle  (his  service 
prolitably  from  the  AVashlngton  plan(.  It  Is  esdmnted  that  with 
the  average  load,  the  losses  due  to  (ransform.ntlon  and  transmis- 
sion will  not  exceed  5  per  cent. 


The  Electric  Railwav. 


WATERLOO.  N.  Y.— The  Canandaigua  street  railway  is  being 
converted  into  an  electric  r<jad. 

CHEVY  CHASE,  MD.— The  Chevy  Chase  Electric  Railroad  is  to 
be  extended  to  Kensington,  Ky. 

UUFFALO,  N.  Y.— An  electric  railway  between  Randolph  and 
East   Randolph  is  being  talked  of. 

B(jSTON,  MASS.— An  electric  railway  connecting  Hartford  and 
Rockville  Is   to  be   built   this  summer. 

EAST  WEYMOUTH.  MASS.— The  new  electric  railway  from 
North  to  East  Weymouth  has  been  opened  for  operation. 

SUSQUP:HANNA,  pa.— a  charter  has  been  granted  the  Hones- 
dale  Electric  Railway  Company,  with  a  ca]iital  of  $.50,000. 

STAUNTON,  VA.— Address  secretary  of  Chamber  of  Commerce 
concerning  proposed  electrical  railroad  from  Staunton  to  Monterey. 

LYNCHBURG  VA.-C.  S.  Hutter  may  be  addressed  concerning 
the  proposed  electric  railroad  from  Lynchburg  to  Bedford  City,  Va. 

WASHINGTON,  D.  C— Address  the  Columbia  Railway  Com- 
pany concerning  an  undergrfiund  cable  for  the  propulsion  of  its 
cars. 

VELASCO.  Ti:X.— Address  W.  A.  Rowan  concerning  proposed 
electric  railroad  to  connect  the  Sante  Fe  and  Velasco  Terminal 
railways. 

NIAGARA  FALLS.  N.  Y.— The  contract  for  the  new  electric 
railroad  at  the  north  end  of  the  city  has  been  let  to  J.  W.  Hoffman 
&    Co.,    of    Philadelphia. 

RfJCH ESTER.  N.  Y.-  A  certificate  of  lease  of  the  Cayuga  Lake 
Electric  Railway  to  the  Ithaca  Street  Railway  Company  has  been 
filed  with  the  Secretary  of  State. 

TERRE  HAUTE,  IND.— The  Terre  Haute  Electric  Railway  Com- 
pany has  been  organized  with  a  capital  of  $500,000.  The  directors 
are  P.  P.  Thomas,  J.  G.  McNutt  and  M.  F.  Burke. 

BALTIMORE.  MD.— The  Hall's  Spring  electric  line  of  the  Bal- 
timore City  Pa.ssenger  Railway  Company  will  be  extended  to  Clif- 
ton as  soon  as  the  rights  of  way  are  secured  from  the  city. 

ALBANY.  N.  Y.— It  is  said  that  about  $.350,000  will  be  required  to 
build  and  equip  the  proposed  electric  road  between  Amsterdam  and 
Gloversvllle.  If  Amsterdam  will  take  $,50,000  of  the  stock  the  road 
will  be  built. 

HOUTZDALE.  PA— Messrs.  Seeley  &  Barret,  of  Ha7.1et<»n,  Pa., 
will  build  a  new  railroad  from  Philllpsburg  to  Ramsey  imniedi- 
at(-ly,  making  Houtzdale  the  main  point,  and  eventually  It  will  be 
built   to  Clearfield  and  Curwinsville. 

POI'GHKEEPSH:.  N.  Y.- The  contract  for  trolley  line  Insulators 
has  been  awarded  to  the  H.  W.  Johns  Manufacturing  Company. 
New  Y<.rk.  by  the  Poughkeepsle  and  Wapplnger  l-^alls  Railway 
Company,  shipments  to  begin  immediately. 

BOSTON.  M.\SS.-The  South  Side  Street  Railway  Company, 
which  proposed  to  build  a  route  from  Lowell  to  Lawrence,  has 
withdrawn  Its  petition  for  a  location  there,  owing  to  the  refusal 
of  the  Lowell  aldermen  to  grant  right  of  way  In  that  city. 

CL\(MNNATI.  OHIO.— The  commissioners  of  Butler  County 
granti'd  a  .50-year  franchise  to  the  Hamllt<m.  Lesourdsville  and 
MIddleton  Electric  Railway  Company  for  a  road  between  Hamilton 
and    MIddleton.      Eastern   capitalists  are   l>ohInd   the   movement. 

ST.  LOUIS.  MO.  The  Limlell  Railway  Comi>any  has  been 
grantt'd  jiermlsslon  to  build  a  one-story  brick  p.>wer  h<iuse.  costing 
$46,000.  on  the  north  si<le  of  Park  avenue,  between  Vandeventer 
avenue  anil  Lawrence  street.      The  office  Is  .it  2.1.10  Choteau  aventie. 

PI11L.\1)ELPHI.\.  PA.— An  ordinance  has  b.HMi  passed  aulhor- 
izlng  the  Unl'-n  I'assenger  Railway  Company  and  Its  les.**.^'  to 
make  further  «'Xten»lons.  and  to  use  electric  motors.  t«»  be  supplied 
from  overhead  wires,  and  to  erect  and  maintain  poles  to  support 
the   same. 

BRADFoRp,  PA.— A  ch.-irter  was  l.«*sue.l  June  7  by  the  S(at«- 
.li-partment  to  (he  Bradfor.1  Eleclrlc  S(ree(  Railway  C«»mpany.  of 
Bra.lford,  capKalixed  a(  $100,(M»0,  to  run  through  the  principal  streets 
of  (he  cKy  of  Bradford.  The  preslden(  Is  Lewis  Emery,  Jr..  of 
Bradford. 

OANIUMIY.  Cf)NN.  Th-  Danbury  and  B«(h.|  H..rs.-  Railwav 
Cmpany  has  filed  wKh  (he  .selec(men  a  plan  showing  the  high- 
wa.\s  In  and  through  which  It  proposes  to  lay  Its  tracks  for  the 
jiropo.'-ed  e|ec(r|c  railway. 

C(3l'NC!L  BLUFFS,  IOWA.  The  Council  BlufTs  and  I^ke  Man- 
awa  Electric  Railway  Company  will  build,  equip  and  o|>erate  an 
electric  railway  from  a  point  on  South  Sixth  street,  in  the  vicinity 
of  the  Rock   Island  <lepo(.   to  the  t<iwn  of  Manawa. 

ST.  JOSEPH.  MU'H.  Wi-  are  Informed  by  (he  St.  Joseph  and 
Benton  Harbor  l-;iec(ric  Railway  and  I..lght  Ctunpany  that  Ita 
plant  has  not  been  destroyed  by  flr»>.  as  rei>ort«»d  recently  In  the«e 
columns.  We  regret  (he  error,  which  led  to  a  deluge  of  communi- 
cadons  from  eleclrlcal  firms. 

LOWELL.  MA.SS.  The  work  of  c<Mis(ructlng  the  connecting  link 
of  (he  Ivowell.  I.rf»wrence  and  Haverhill  Street  Railway  between 
I>t)well  and  Lawrence  has  begun,  and  when  completed  the  entire 
line  fmni  I.owell  to  (he  end  will  be  42  miles  continuous  street  rail- 
way, one  of  (he  l<Migest  In  the  country. 

UTICA.  N.  Y.— The  Rome  City  Street  Railway  Company  has  for 
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some  time  had  under  consideration  a  proposition  to  substitute  elec- 
tricity for  lioise  power.  VV.  P.  Rayland,  secretary  and  treasurer 
of  the  company,  is  now  engaged  in  securing  the  consent  of  real 
estate  owners  along  the  old  line  to  the  proposed  change. 

PHILADELPHIA,  PA.— On  June  15  the  Philadelphia  and  Tren- 
ton Street  Railway  Company,  to  extend  from  Calhoun  street  bridge 
to  Frankfort,  25  miles  long,  was  chartered  with  a  capital  of  $1.50,000. 
The  incorporators  are  Lewis  Calvin  Mans,  president;  Theo.  F.  Han- 
sen, Philadelphia;  J.  Bethell,  Lansdowne;  Jos.  H.  Real,  Bloomfield, 
N.  J.,  and  J.  Henry  Durrale,  Trenton. 

OPELIKA,  ALA.— The  Opelika  and  Auburn  Electric  Railway 
Company  has  been  organized  with  M.  E.  Gray,  of  Columbus,  presi- 
dent; J.  L.  Cowan,  Opelika,  vice  president  and  general  manager;  A. 
H.  Slaughter,  treasurfer,  and  C.  I.  Dougherty,  secretary.  Prelimi- 
nary surveys  have  been  made,  and  the  company  is  now  in  the  mar- 
ket for  the  necessary  construction  equipment. 

ELYRIA,  OHIO.— Tom  L.  Johnson  has  applied  to  the  City  Coun- 
cil for  permission  to  construct  and  operate  a  street  railroad  in  this 
city.  Mr.  Johnson  not  only  does  not  ask  a  bonus  for  constructing 
the  proposed  road,  but  proposes  to  pay  one-third,  not  to  exceed 
.$3,500,  toward  the  construction  of  a  stone  arch  across  the  west 
branch  of  the  Black  River,  on  Lodi  street. 

WHITE  PLAINS,  N.  Y.— The  committee  appointed  by  the  Board 
of  Trustees  of  White  Plains  to  make  a  final  report  relative  to  the 
conditions  to  be  imposed  by  the  board  for  the  granting  of  fran- 
chises to  the  New  York,  Elmsford  and  White  Plains,  and  the  New 
York,  Mamaroneck  and  White  Plains  electric  companies  (railway) 
held 'a  final  meeting  June  8,  and  will  soon  make  a  report. 

LYNCHBURG,  VA. — Owing  to  the  sickness  of  members,  there 
was  no  meeting  of  the  electric  road  promoters  in  Lynchburg.  The 
"Advance"  says:  "It  developed,  however,  that  if  the  people  of  the 
county  can  laise  $25,000  and  the  right  of  way,  the  road  will  be 
built.  It  is  understood  that  an  effort  will  be  made  to  get  a  vote 
of  the  county  of  Bedford  on  a  subscription  of  $25,000." 

TAMPA,  FLA.— Mayor  R.  W.  Easley  and  W.  H.  Kendrick  have 
petitioned  for  the  privilege  of  right  of  way  for  the  street  railway, 
which  they  are  organizing  a  corporation  to  operate.  They 
were  granted  the  privilege  of  laying  tracks  from  some  point  on 
Livingston  avenue,  thence  south  to  the  line  of  the  city  of  Tampa, 
and  thence  along  said  avenue  to  Palm  Beach  and  Hocker's  Point. 

NASHVILLE,  TENN.— The  Nashville  Traction  Company  will 
purchase  the  overland  Railroad  Company's  properties  and  Glen- 
dale  Park  from  Rudolph  M.  Hunter,  who  purchased  them  at  the 
recent  sale.  The  company  intends  to  push  the  impi-ovements  on  the 
■property,  rebuilding  the  road  with  60-pound  steel  rails,  part  of 
which  have  already  arrived.  It  is  expected  that  the  road  will  be 
running  within   60  days. 

PITTSBURGH,  PA. — A  charter  has  been  issued  to  a  company 
to  build  an  electric  road  from  Castle  Shannon  to  Pittsburgh, 
Amiong  those  interested  are  J.  F.  Grimes,  of  Knoxville,  and  W. 
W.  Murray.  The  Knoxville  Land  Improvement  Company  and  the 
Fair  Haven  liand  Improvement  Company  are  behind  the  scheme. 
The  name  of  the  company  is  the  Knoxville,  Fail'  Haven  and  Leb- 
anon Railway  Company,  and  the  capital  stock  is  $100,000. 

PHILADELPHIA,  PA.— A  charter  has  been  granted  to  the  Mar- 
ket Street,  Richmond  and  Frankford  Street  Railway  Company, 
which  has  a  capital  of  $180,000.  An  elevated  structure  will  be 
erected,  if  possible,  and  if  that  cannot  be  done,  a  surface  electric 
road  will  be  laid,  provided  the  necessary  permission  is  obtained 
from  the  Council.  Walter  N.  Boyer,  treasurer  of  the  United  States 
Railway  Supply  Company,  1213  Filbert  street,  is  president. 

CHICAGO,  ILL.— The  Cicero  and  Proviso  Railway  Company 
presented  a  petition  to  the  Board  of  Trustees  of  the  village  of  Har- 
lem, asking  for  permission  to  construct  and  operate  a  single  track 
street  railway  on  Hai-lem  avenue,  between  the  north  line  of  the  vil- 
lage and  the  centre  line  of  West  Madison  street  in  said  village. 
The  petition  was  referred  to  a  cominittee  of  the  Board,  and  will 
be  bi'ought  up  at  the  next  meeting  of  the  Board,  on  June  23. 

COHOES,  N.  Y. — The  joint  committee  having  charge  of  the  ar- 
rangements for  the  proposed  belt  line  electric  road  has  met 
and  appointed  Messrs.  Fruchting,  Simmons,  Neary,  Houlihan, 
O'Day,  Weldon,  Baere  and  Wilcox  to  solicit  signatures  of  tax- 
payers along  the  route  of  the  proposed  line  for  permission  to  operate 
electric  cars  through  the  streets.  It  was  decided  to  name  the 
proposed  road  the  Cohoes  City  Railroad,  and  to  make  the  capital 
stock  $50,000. 

SOUTH  MILWAUKEE,  WIS.— The  residents  of  South  Milwau- 
kee are  considering  the  raising  of  a  bonus  to  induce  the  Milwaukee 
Street  Railway  to  extend  its  line  to  that  village.  The  company 
has  already  secured  a  franchise  to  extend  its  lines  to  St.  Francis 
and  Cudahy.  The  cost  to  extend  it  from  Cudahy  to  South  Milwau- 
kee will  be  $12,000,  which  some  residents  of  South  Milwaukee  favor 
raising.  Work  on  the  St.  Francis  and  Cudahy  extensions  will 
begin  shortly. 

NORFOLK,  CONN.— At  a  meeting  of  the  Norfolk  City  Railway 
Company  and  the  Suburban  and  City  Railway  Company,  the  two 
companies  were  consolidated  under  the  name  of  the  Norfolk  Street 
Railroad  Company,  the  consolidation  to  take  effect  as  soon  as  re- 
ported to  the  board  of  i>ublic  works.  The  following  officers  were 
elected:  Murray  A.  Verner,  of  Pittsburgh,  president;  Thos.  Clyde, 
of  New  York,  vice  president,  and  H  C.  Whitehead,  of  Norfolk,  sec- 
retary and  treasurer. 


TRiCXTOX,  N.  J.  The  North  Jer.sey  Street  Railway  Company, 
capitalized  at  $5,000,000,  of  which  $40,000  is  paid  in,  filed  its  certifi- 
cates of  incorporation  with  the  Secretary  of  State  on  June  14.  The 
incorporators  are  James  K.  Corblere,  of  Caldwell;  Daniel  V.  Harri- 
.son  and  William  H.  Power,  of  Montclair;  James  C.  *Beach  and 
Halsey  M.  Barrett,  of  Bloomfield;  William  J.  Davis,  Harrison; 
Henry  M.  Doremus,  of  Newark,  and  John  L.  Johnson,  of  Verona. 
The  company  will  operate  in  Newark. 

NIAGARA  FALLS,  N.  Y.— A  franchise  for  the  Niagara  Falls, 
Whirlpool  and  Northern  Electric  Railroad,  running  from  the  north- 
ern part  of  the  city  down  Main  street  to  the  Devil's  Hole,  wa.s  se- 
cured from  the  Common  Council  two  or  three  months  ago,  and 
now  the  contract  for  the  construction  of  the  road  has  been  let  to 
J.  W.  Hoffman  &  Co.,  of  Philadelphia.  The  ties  have  begun  to  ar- 
rive, and  the  work  will  begin  at  once.  It  is  expected  that  the  road 
will  be  in  operation  by  Aug.  1.  The  power  will  be  obtained  of  the 
Niagara  Falls  and  Suspension  Bridge  Street  Railroad  Company, 
with  which  company  traffic  arrangements  will  probably  be  made. 

MORRISTOWN,  N.  J.— A  communication  signed  by  Aug.  W. 
Cutler,  attorney,  representing  some  citizens  of  Morristown,  states 
that  they  are  about  to  perfect  the  incorporation  of  a  street  rail- 
way in  Morristown,  to  be  run  by  horse,  steam  or  electricity,  and 
that  they  are  at  W(jrk  securing  the  consent  of  the  property  owners 
before  petitioning  the  Council  for  the  franchise.  The  communica- 
tion further  states  that  the  company  would  be  willing  to  pay  the 
city  for  the  franchise,  say  2  per  cent,  of  the  gross  or  5  per  cent. 
of  the  net  earnings  of  the  road.      Referred  to  committee  on  streets. 


Miscellaneous  Notes. 


THE  WESTERN  UNIVERSITY  OF  PENNSYLVANIA,  Alle- 
gheny, Pa.,  reports  that  with  its  large  faculty  and  thoroughly 
equipped  laboratories  it  is  now  as  well  prepared  to  meet  the  re- 
quirements of  those  seeking  an  education,  especially  in  engineer- 
ing, as  almost  any  other  college  in  the  countrj-. 

THE  NEW  YORK  ELECTRIC  CLUB.— A  proposition  has  been 
made  by  a  number  of  the  former  members  of  the  New  York  Elec- 
tric Club  to  have  an  annual  dinner  in  memory  of  the  club.  The 
first  dinner  will  be  held  at  the  Imperial  Hotel  on  June  21.  Those 
desiring  to  attend  should  communicate  with  Mr.  George,  F.  Porter, 
136  Liberty  street,  not  later  than  June  18. 

~THE    AMERICAN    ELECTRO-THERAPEUTIC    ASSOCIATION 

will  hold  its  fourth  annual  meeting  at  the  New  York  Academy  of 
Medicine,  17,  19  and  21  West  43d  street,  New  York  City,  on  Tuesday 
Wednesday  and  Thursday,  Sept.  25,  26  and  27,  1894.  The  sessions 
are  to  be  held  in  the  main  hall  on  the  ground  floor,  and  the  room 
immediately  adjoining  has  been  secured  for  the  exhibition  of 
electro-medical  apparatus. 

THE  POSTAL  TELEGRAPH  BUILDING,  253  Broadway,  was. 
on  the  invitation  of  President  Chandler,  visited  on  Monday  night  of 
this  week  by  representatives  of  the  electrical  manufacturing  and 
supply  industries  of  New  York  and  vicinity;  on  Tuesday  evening 
by  the  members,  in  a  body,  of  the  New  York  Electrical  Society,  and 
later  in  the  week  by  the  members  of  the  American  Institute  of 
Electrical  Engineers,  and  many  other  distinguished  guests,  who 
examined  with  much  interest  the  electrical  plant  and  oth^r  feat- 
ures of  the  hands  me  building.  The  offices  of  The  Electrical  World 
were  kept  open  on  each  of  the  evenings  for  the  benefit  of  the  vis- 
itors, many  of  whom  honored  it  with  a  call. 

LONG  ISLAND  ELECTRIC  RAILWAYS.— A  n.-w  railroad  syn- 
dicate has  been  formed  to  construct  an  extensive  system  of  elec- 
tive railways  on  Long  Island,  which,  it  is  thought,  will  compete 
v/ith  Corbin's  Long  Island  Railroad  for  a  greater  part  of  tho  lucra- 
tive traffic  now  enjoj-ed  by  the  latter.  The  first  line  will  soon  bo 
constructed  from  the  Brooklyn  city  boundary  to  Jamaica,  whence  a 
spur  will  run  to  Far  Rockaway  and  along  the  beach  to  Rockaway. 
The  m.ain  line  will  run  parallel  with  the  tracks  of  the  Long  Island 
Raili-oad  through  a  haif-score  towns  to  Babylon.  From  Rockville 
Centre  branches  will  run  north  and  south,  the  former  to  Mineola 
and  the  latter  to  Long  Beach.  It  is  the  intention  to  eventually 
build  to  Patchogue. 


®x*HcTc  mxd  ^itxTtt$ttnaI  |tot^$. 


THE  ST.  LOUIS  ELECTRICAL  SUPPLY  COMPANY  has  se- 
cure;! the  contract  for  the  500-light  incandescent  plant  at  New 
Athens. 

THE  GENERAL  ELECTRIC  COMPANY'S  Washington  office 
will  be  transferred  to  227  East  German  street,  Baltimore.  Md.,  on 
the  21st  inst. 

THE  BLAIR  LAMP  ADJUSTER  COMPANY,  of  Omaha,  Neb., 
reports  good  sviccess  with  its  adjuster,  and  at  present  is  working 
day  and  night  in  order  to  keep  its  stock  up  to  the  viemnnd. 

THE  GENERAL  ELECTRIC  LAUNCH  COMPANY  has  sold  Mr. 
Henry  W.  Parsell  a  new  and  handsome  electric  launch  for  use  on 
Schroon  Lake  during  the  coming  summer.  The  launch  is  equipped 
with  batteries  of  the  Consolidated  Electric  Storage  Company. 
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THE  H.  W.  JOHNS  COMPANY.  87  Maiden  lane,  New  York,  ha.s 
the  contract  from  the  Bridgeport  (Conn.)  Traction  Company  for  fur- 
nishing all  trolley  line  insulators,  and  a  similar  contract  with  the 
Poughkeetjsie  (N.  Y.)  and  Wappinger  Falls  Railway  Company. 

THE  NATIONAL  WATER-TUBE  BOILER  COMPANY,  New 
Brunswick,  N.  J.,  gives  a  concise  resume,  in  a  small  pamphlet,  of 
the  advantages  of  water-tube  boilers  over  those  of  the  fire-flue  or 
flre-tube  type,  and  calls  attention  to  the  superior  rating  received 
by  its  boilers  at  the  World's  Fair  over  other  water-tube  types  there 
used. 

MASON'S  ELECTRIC  EXCHANGE,  943  Fulton  street,  Brook- 
lyn, has  Issued  an  Illustrated  circular  describing  the  Mason  per- 
fected phonograph  battery.  All  of  the  phonographs  (nearly  100 
in  number)  at  Coney  Island,  Manhattan  Beach  and  Eldorado  last 
summer  were  successfully  operated  the  entire  season  by  this 
battery. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  East  Berlin,  Conn., 
will  build  the  roof  of  the  new  electric  light  station  for  the  Flatbush 
Gas  Company,  at  Flatbush,  N.  Y.,  which  will  be  60  feet  wide  and 
73  feet  long,  divided  into  a  dynamo  room  and  a  boiler  house.  The 
roof  will  be  covered  with  its  patent  anti-condensation  corrugated 
iron    roof   covering. 

MR.  ALTON  D.  ADAMS,  Worcester,  Mass.,  has  entered  the 
tteld  as  consulting  electrical  engineer  in  addition  to  his  other  con- 
nections, and  will  make  the  design  of  electric  machinery,  power 
transmission  and  street  railway  plants  a  specialty.  Mr.  Adams' 
success  as  a  designer  of  electric  machinery  and  wide  experience 
In  general  electrical  engineering  indicate  his  fitness  for  this  work. 

THE  SIMPLEX  ELECTRICAL  COMPANY,  1137  and  1138  Mon- 
adiiock  Block,  Chicago,  announces  that  the  relations  heretofore 
existing,  by  which  Mr.  George  Cutter  has  been  acting  as  its  West- 
ern sales  agent,  have  been  dissolved.  Its  (Chicago  office  will  here- 
after be  located  at  1137  and  1138  Monadnock  Block,  and  Mr.  H.  R. 
Hixson,  who  has  for  some  time  been  identified  with  Its  interests  in 
Chicago,  will  be  In  charge. 

THE  COLUMBIA  ELECTRIC  COMPANY,  Worcester,  Mass., 
has  recently  bought  out  the  stock  and  trade  of  the  Worcester  Elec- 
trical Engineering  Construction  Company,  and  is  carrying  on,  to- 
gether with  the  manufacturing  of  dynamos,  a  construction  and 
supply  trade.  Its  offices  are  located  In  the  Burnside  Building, 
331)  Main  street,  Worcester,  and  the  factory  at  180  Union  street. 

THE  JOHNS-PRATT  COMPANY,  for  whom  the  H.  W.  Johns 
Manufacturing  ("omijany,  87  Maiden  lane.  New  York,  is  the  sell- 
ing agent.  Is  pushing  the  delivery  of  trolley  line  insulating  ma- 
terials for  43  miles  of  road  recently  contracted  f<jr  by  th;-  Hartford 
Street  Railway  C'limjiany.  The  Johns-Pratt  Cf)mpany  also  manu- 
iHCtures  vulcabeston,  "Monarch"  and  other  insulating  materials. 

THE  WAGNER  ELECTRIC  MANUFACTURING  COMPANY,  St. 
Louls,  Mo.,  describes  in  a  small  itamphlet  its  18i»4  model  fan  motors, 
which  an-  adapted  for  both  direct  and  alternathig  currents.  These 
new  models  embody  all  the  improvements  which  three  years'  of 
manufacture  and  service  have  suggested,  and  are  guaranteed  to 
run  three  months  without  any  repairs  whatever.  The  pami)hlei 
also  Illustrates  the  transformers  manufactured  by  this  .same  firm. 

THE  CLONI'.KOCK  S'CEAM  BOILER  WORKS.  Brooklyn.  N.  Y.. 
clused  the  following  contracts  for  Climax  boilers  last  week:  United 
Electric  [..Ight  and  Power  Company,  New  York  City.  10.000  h.  p.; 
Thomson-Houston  Electric  Company,  New  York  City.  1.000  h.  p.. 
New  Electric  Light  and  Power  Company.  N»  wark.  N.  J..  2,0<)0  h.  p.: 
iTentral  Railway  and  lOlectrlc  Company.  New  Britain.  Conn..  1,00a 
h    p.;  Edison  lOiectrlc  Illuminating  Company.  Brooklyii.  4. »•(•()  h.  p. 

THE  NATIONAL  TELEPHONE  MANUFACTURING  COM- 
PANY. 620  Atlantic;  avenue,  Boston,  Mass.,  received  Its  jiatent  on 
Its  tt'iei)hone  on  May  20.  As  thrr  application  was  filed  f)n  March 
'2\,  this  Is  remarkably  uuick  work  on  the  \>i\n  of  the  jiatent  office. 
This  telephone  which  was  Illustrated  .md  described  In  The  Electric- 
al World  of  Jan.  27  and  April  14.  1894.  has  Hlready  attracted  much 
attention.  The  compaii.\'  also  manuriictm'e  an  Imjinned  transmit- 
ter. A  modern  mats'iieio  bell  will  soon  be  placed  on  the  market  by 
the  company. 

THE  lOLECTRIi-  A  I'l'M  ANCE  COMI'A.NV.  Chlcag...  III.,  on  ac- 
uount  of  the  demand  for  the  Packard  "Mogul"  lamp  for  outsltle 
work,  has  made  arr.'ingements  for  n  s|ie«'lal  street  ho.id  for  the 
Mo^nl  lamp,  .and  will  place  It  on  the  market  shortly.  The  com- 
pjiny  li.Ms  also  made  arrangenjents  with  the  principal  supply  'b-abis 
throughout  the  ••ountry  for  handling  the  Allyn  soldering  stick;  a 
single  day's  shipment  last  week  ran  up  to  over  5.000  sticks,  and  wan 
made  up  chiefly  of  small  orders. 

THE  COMMERCIAL  ELECTRIC  COMPANY.  Indianapolis.  Ind.. 
sends  us  a  folder  containing  a  large  number  of  testimonials  to  the 
efficiency  of  the  Commercial  dynamos  and  motors.  One  from  the 
well  known  Chas.  K.  Gregory  Company,  of  Chicago,  states  that  a 
IB-kw.  Cnmmen-lal  dynamo  It  Installed  ran  22  hours  dally  from 
May  1  to  Nov.  3.  IS<.«3.  without  any  shut  down  or  Interruption  what- 
ev(>r.  and  with  a  wear  on  the  commutator  during  that  period  which 
(lid   not  exc(  ed   1-fi4th  of  an  Inch. 

THE  INDEPENDENT  ELECTRIC  COMPANY.  .19th  street 
and  Stewart  avenue,  t^hlcago.  III.,  has  issu«}d  a  neat  24- 
page  pamplet  rebating  to  the  exhaustive  line  of  tested  fuse 
wile  and  links  made  by  It.  .\n  excellent  t.-chnlcal  article  on  fuse 
links,  by  Its  electrical  engineer.  Chas.  A.  Pratt,  is  Included,  which 
Is  the  best  treatl.se  on  the  subject  that  we  know  of.  both  from  a 
practical  a!id  theoretical  standpoint,  and  should  be  read  by  every 
electric  light  and  power  station  superintendent. 


BURTON  L.  WHITE,  electrician  fur  the  McCulIough-Wblle 
Electrical  Supply  Company,  of  Witchita,  Kan.,  has  severed  his 
connection  with  that  firm,  and  has  opened  up  an  office  for  himself 
at  1423  North  Lawrence  avenue,  in  the  same  city,  where  he  will  be 
pleased  to  furnish  estimates  on  fire  alarm,  telephone,  lighting  and 
annunciator  systems  free.  Mr.  White  was  in  the  employ  of  the 
Electric  Launch  and  Navigation  Company  as  charging  elecirician 
during  the  World's  Fair.      We  wish  him  success  in  his  new  venture. 

MESSRS.  CHAS.  SCHIEREN  &  CO.  shipped  to  the  Bangkok 
Tramway  Company,  Ltd.,  Bangkok,  Siam,  last  fall,  two  14-inch 
perforated  leather  belts.  Upon  arrival  they  were  immediately 
placed  on  Brush  generators.  In  a  letter  from  the  manager  of  the 
road  to  the  Brush  company  in  January  last,  the  following  state- 
ment is  made:  "Belting  is  also  running,  and  has  so  far  given 
us  extreme  satisfaction;  our  chief  engineer  can,  in  fact,  scarcely 
find  terms  to  express  his  admiration  for  its  fine  appearance  and 
smooth  running." 

MESSRS.  STUCK Y  &  HECK,  23  and  25  N.  J.  R.  R.  avenue,  New- 
ark, N.  J.,  report  their  repair  and  supply  business  exceptionally 
good.  The  electrical  apparatus  of  the  steamers  Carib  Prince  and 
Irrawaddy  has  been  entirely  overhauled  by  them,  and  is  again 
ready  for  service.  They  have  recently  acquired  the  agency  for 
the  Fleming  woven  wire  dynamo  brush  for  Newark,  Paterson.  Jer- 
sey City  and  surrounding  district,  and  many  orders  have  already 
been  taken.  Messrs.  Stucky  &  Heck  pay  particular  attention  to 
commutator  repairs  and  rewinding  of  armatures. 

THE  SHULTZ  BELTING  COMPANY.  St.  Louis,  Mo.,  has  Is- 
sued a  neat  circular  calling  attention  to  Its  patent  grooved  sablt; 
rawhide  belting.  This  belting  Is  tanned  only  on  the  surfaces.  In- 
stead of  all  the  way  through,  thus  preserving  an  interior  of  raw- 
hide <if  great  strength  and  durability,  and  affording  a  soft  driving 
surface.  The  grooves  run  lengthwise  of  the  belt,  thus  offering 
channels  for  the  escape  of  air.  so  as  to  avoid  air  cushions.  Thf 
grooves  are  constantly  kept  clean  by  the  currents  of  air.  They  can 
be  run,  It  Is  claimed,  very  nearly  as  slack  as  link  belting. 

G.  M.  ANGIER  &  CO.,  116  Bedford  street.  Boston.  Mass..  who 
are  exclusive  contractors  for  apparatus  manufactured  by  the 
Mather  Electric  ('ompany  in  New  England,  have  just  closed  a  con- 
tract with  the  Gardner  Electric  Street  Railway  Company,  of  Gard- 
ner. Mass.,  for  one  160-h.  p.  Mather  multipolar  generator.  Messrs 
Angler  &  Co.  are  devoting  a  great  deal  of  attention  to  the  equip- 
ment of  street  railway  plants,  and,  as  the  Mather  generator  in  Its 
present  form  has  all  the  .atest  lmj>rovements  and  a  very  high  effl- 
liency,  we  bespeak  for  them  a  good  business  during  the  present  sea- 
son. 

THE  MATHER  ELIX'TRIC  COMPANY,  Manchester.  Conn, 
has  brought  out  a  handsome  catalogue,  giving  a  short  description 
of  its  improved  ring  type  lighting  dynamo,  with  dimensions  of  the 
difl'erent  sizes  now  manufactured,  and  a  partial  list  of  plants  in 
>«peration.  This  pamphlet  is  supidementary  to  the  very  complete 
one  covering  the  Mather  compnny's  system  of  inc.indescent  light- 
ing and  an  addition  to  Its  special  catalogues,  of  which  It  Is  the 
fourth,  the  others  being  on  "Slow  Speed  Electric  Motors."  "Street 
Railway  Generators  and  Ecjuipnieiits"  and  "Direct  Connected  Light- 
ing and   Power  tJenerators." 

tiUEEN  &  CO..  Philadelphia,  report  that  their  Acme  testing 
set  Is  meeting  with  a  continually  Increjislng  success.  Its  com 
pactness  and  lightness  are  much  greater  than  the  sets  previously 
ileslgned  by  this  firm,  it  being  contained  In  a  box  S  Inches  by  0 
Inches  by  r>  Inches,  and  weighing  but  6  pounds.  The  quickness 
with  which  resistance  measurements  can  be  made  with  It  ren- 
ders It  especially  popular  with  electric  light  and  railway  com- 
panies, dynamo  and  motor  manufacturers.  InsivTtors.  etc.  A 
specially  valuable  feature  is  thc>  ability  to  use  It  an>  where,  even 
In  the  closest  proxlmltx'  to  large  dynamos. 

THE  ROYAL  ELECTRIC  COMPANY.  Peoria.  111.,  has  Issued 
a  pamphlet  giving  short,  concise  descriptions  of  the  apparMtui< 
manufactured  by  It.  accompanied  by  tables  of  full  electrical  and 
other  data.  The  well  known  alternating  dynamo  of  this  firm,  we 
learn.  Is  mamif.-ictured  In  capacities  from  BOO  to  2.0(K1  lights,  th*- 
sp«-ed  varying  from  l.iao  to  700  revolutions.  With  alternating  ma- 
chines a  slate  awHchboard  is  furnished,  ecjulpped  with  all  neces- 
sary appnrattis.  which  Is  a  commendable  feature.  The  Royal  di- 
rect current  machines  and  Royal  transformers  are  also  Illustrated, 
and  tables  of  data  relating  to  them  given. 

THE  MI(\V  INSULATOR  COMPANY.  218  Water  .xiie.i.  New 
York.  In  a  24-page  catalogue  Just  Issued,  describes  and  Illustrate* 
the  various  ndcanlte  prodticts  made  by  It.  and  Includes  some  10 
imges  of  unusually  cordial  testimonials  aa  to  their  merits.  As  ai> 
example,  we  reprint  the  following  from  the  United  Columbian  Elec- 
tric Company:  "We  have  given  your  micanitc  and  mlcanlte  clotli 
a  severe  trial,  and  are  satisfied  It  comes  as  near  to  being  a  perfect 
Insulator  as  anything  can.  The  mlcanlte  troughs,  for  slotted  ar- 
matures, are  far  sui>orlor  to  anything  we  have  yet  seen.  We  hav** 
seen  an  armature,  built  for  TiOO-volt  railway  circuit.  Insulate<l 
throughout  with  mlcanlte,  stand  a  2,000- vnit  '^urrent  without  break- 
ing down." 

THE  UNITED  STATES   l  LIGHT  COMPANY.  Utica.  N   Y.. 

of  which  J.  Klrby.  Jr..  Is  ;  ;    and   A.  J.   Williams  secretary, 

has  purchasi>d  of  M.  M.  Buck  &  Co..  the  Da>  trin  Manufacturing 
Company,  the  Kelly  Lamp  Company,  I.  A.  Williams  &  Co..  and 
the  Adams  &  Westlake  Company  the  machinery,  tools,  patterns, 
etc..  constituting  their  head-light  business,  together  with  32  letters 
patent  and  a  number  of  applications  for  patents,  covering  standard 
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devices  for  Illuminated  numbers  and  siyuala  in  liead-llghLs  ami 
other  desirable  improvements  therein.  It  is  the  intention  ot  the 
United  States  Head-Light  Company  to  unite  with  the  patents  and 
facilities  thus  acquired  the  result  of  over  forty  years'  experience 
In  manufacturing  head-lights,  for  the  purpose  of  embodying  in 
them  the  latest  improved  devices  which  will  add  to  their  design, 
convenience  and  durability;  furnishing  head-lights  for  all  pur- 
poses superior  to  any  heretofore  supplied,  at  the  lowest  possible 
price  consistent  with  first-class  material  and  workmanship.  Sell- 
ing agents  for  this  company  will  be  conveniently  located  in  the 
best  distributing  points  of  the  country,  who  will  carry  in  stock  a 
full  line  of  standard  head-lights  and  parts  thereof,  for  the  pur- 
pose of  filling  all  orders  promptly. 

THE  STANDARD  ELECTRIC  COMPANY,  Chicago,  has  just 
published  a  handsome  catalogue  of  88  7y2  by  lOi/^  inch  pages,  de- 
scriptive of  the  Standard  system  of  dynamo-electric  machinery. 
The  book  is  bound  in  cardboard  covers,  and  is  well  printed  on 
a  fine,  heavy  paper,  with  numerous  exceptionally  well  executed 
half-tones.  The  great  success  which  attended  the  introduction  of 
the  Standard  series  arc  system  encouraged  the  belief  that  the  prin- 
ciples of  construction  therein  involved  would  also  be  appreciated  in 
further  applications,  and  a  year  or  more  has  been  devoted  to  de- 
signing and  perfecting  a  complete  line  of  apparatus  for  all  pur- 
poses, and  the  formal  presentation  of  Standard  apparatus  for  arc, 


alleniaUug  and  direct  cuireiit  work  Ih  made  in  this  catalogue.  In 
addition  to  dynamos  and  motors,  the  company  has  al.so  perfected, 
un  entirely  new  lines,  a  complete  complement  of  accessories,  sucli 
as  instruments,  switches,  transformers,  etc.,  which  are  also  fully 
illustrated  therein.  The  more  important  apparatus  have  been  re- 
cently illustrated  and  described  in  our  columns,  but  every  central 
station  manager  and  electrical  contractor  will  find  It  to  his  interest 
to  procure  a  copy  of  the  catalogue  in  order  to  obtain  a  full  pre- 
sentation of  a  system  which  is  complete  in  all  of  its  details,  and 
bears  evidence  of  skillful  design  and  thorough  construction. 


gu0m^00  5Il0tTce0. 


BATTERY   CUT-OUT   CHEAP.-Sensitive,     reliable,     never    re- 
quires attention.      Gas  lighting  much  improved  by  its  use.      Elec 
trie  Supply  Company,  of  105  Scuth  Warren  street,  Syracuse,  N.  Y. 

OPEN  AND  CLOSED  CIRCUIT  CELLS.— The  Hayden  Car- 
bon porous  cup  No.  1  cell;  the  Hayden  carbon  porous  cup  Xo.  2 
cell;  a  Leclanche  clay  porous  cup  cell;  a  standard  Fuller  cell; 
a  No.  2  Puller  cell;  a  single  cylinder  carbon  cell;  a  double  cylinder 
carbon  cell.  All  reliable  and  efficient,  and  at  prices  lower  than 
ever.  THE  HAYDEN-BOOKER  MANUFACTURING  COMP\NY 
2140  DeKalb  street,  St.  Louis,  Mo. 
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U.   S.   PATENTS  ISSUED  JUNE  5,   1894. 
In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building,  New  York.) 

520.763.  MULTIPHASE  CURRENT  MOTOR;  L.  Bell,  Boston, 
Mass.  Application  filed  Nov.  4,  1892.  This  comprises  a  field 
magnet  having  a  row  of  poles  in  a  continuous  ring,  a  winding 
thereon  by  which  continuous  current  is  passed  around  the  field 
magnet  poles,  an  independent  closed-circuited  winding  in  grooves 
in  the  pole  faces,  and  a  switch  adapted  to  open  or  close  the 
closed   circuited  winding.      (.See  illustration.) 

520.764.  METHOD  OF,  AND  MEANS  FOR,  STARTING  ALTER- 
NATING CURRENT  MOTORS;  L.  Bell,  Boston,  Mass.  Applica- 
tion filed  July  3,  1893.  This  consists  in  arranging  the  inducing 
coils  of  the  motor  in  multiple  at  starting,  and  when  the  speed 
rises,  throwing  the  coils  into  sei'ies. 

520.772.  FUSE  BOX;  A  Ekstrom,  Lynn,  Mass.  Application  filed  Nov. 
29,1892.  This  comprises  a  box,  line  terminal  supports  ranged  on  each 
side  thereof,  leaving  a  space  between  them,  and  a  fuse  support- 
ing block  adapted  to  slide  in  between  the  supports  and  fill  the 
space  between  them. 

520.773.  ARMATURE  FOR  DYNAMO  ELECTRIC  MACHINES; 
H.  F.  T.  Erben,  Schenectady,  N.  Y.  Application  filed  Feb.  9, 
1894.  The  combination  of  a  spider  having  arms  adapted  to  en- 
gage core  discs,  the  arms  being  provided  with  an  opening,  and 
conductors  passing  through  such  opening,  and  commutator  seg- 
ments connected  to  such  conductors. 

520,776.  LIGHTNING  ARRESTER;  J.  W.  Gibboney,  Lynn,  Mass. 
Application  filed  Feb.  6,  1893.  This  comprises  an  electric  gen- 
erator and  work  circuit  supplied  therefrom,  and  a  constantly 
maintained  short  circuit  composed  of  liquid  flowing  from  one 
main  line  conductor  to  the  other. 

520.780.  ELECTRIC  MOTOR  TRUCK;  J.  C.  Henry,  Westfleld, 
N.  J.  Application  filed  Aug.  27,  1892.  This  comprises  an  elect- 
tromagnet,  a  receptacle  surrounding  the  same,  a  pipe  communi- 
cating at  each  end  with  the  top  and  bottom  of  the  receptacle,  re- 
spectively, and  forming  a  closed  circuit  therewith,  and  a  fluid  in- 
sulant  filling  the  receptacle  and  pipe.      (See  illustration.) 

520.781.  DYNAMO  ELECTRIC  MACHINE;  A.  B.  Herrick,  Sche- 
nectady, N.  Y.  Application  filed  Jan.  25,  1894.  This  consists  in 
rotating  the  armature  in  a  composite  field  of  force  having  some 
of  its  parts  more  highly  magnetized  than  others. 

520.782.  ELECTRIC  MOTOR;  A.  Hinman,  Olympia,  Wash.  Ap- 
plication filed  Dec.  14,  1893.  A.  motor  having  its  armature  coils 
held  within  seatings  by  metallic  washers,  whereby  one  or  more 
may  be  removed  by  loosening  the  screw  of  the  washer. 

520,784.  ELECTRIC  MOTOR  CONTROLLER;  W.  J.  Hopkins  and 
T.  Stebbins,  Boston.  Mass.  Application  filed  Sept.  19,  1891.  A 
controller  having  a  movable  contact  arm,  a  removable  actuator 
engaging  therewith,  and  a  detent  adapted  to  lock  the  contact 
arm  when  the  actuator  is  removed. 

520.786.  EAR  PAD  FOR  TELEPHONE  RECEIVERS;  J.  W.  Kinni- 
burgh,  "Wellington,  New  Zealand.  Application  filed  Nov.  10, 
1893.  A  pad  formed  of  layers  of  material  joined  together  in 
such  manner  that  a  clean  surface  is  exposed  when  desired. 

520.787.  ELECTRIC  LOCOMOTIVE;  W.  H.  Knight,  Lynn,  Mass. 
Application  filed  Jan.  18,  1894.  The  combination  of  two  or  more 
trucks,  each  having  a  plurality  of  separately  driven  axles  me- 
chanically connected  together,  and  means  for  simultaneously 
effecting  the  same  change  in  the  motive  condition  of  each  truck. 

520.788.  STAND  FOR  CONTROLLING  ELECTRIC  CIRCUITS: 
E.  R.  Knowles,  Middletown,  Conn.,  and  E.  H.  Park,  Millbury, 
Mass.  Application  filed  March  31,  1893.  The  combination  with 
a  stationary  Insulating  plate  carrying  spring  pins,  of  a  movable 
box  containing  the  insulating  plate  carrying  rigid  pins. 

520.789.  VOLTMETER;  E.  R.  Know'es,  Middletown.  Conn.  Ap- 
plica,tion  filed  Dec.  5,  1893.      The  combination  with  an  armature, 


of  a  spindle  on  which  it  is  mounted,  and  a  cupper  shell  sui- 
rounding  the  spindle  and  having  bearings  in  which  the  spindle 
is  journaled. 

520,795.  ELECTRO-PROTECTIVE  SYSTEM  FOR  LOCKS;  M.  Mar- 
tm.  Maiden,  Mass.  Applic.ition  filed  Nov.  23,  1893.  The  combi- 
nation with  a  lock  provided  with  a  removable  cover,  and  a  lock- 
ing device  for  the  cover  under  the  control  of  the  key  for  the  lock 

520,800.  ALTERNATING  CURRENT  MOTOR;  O.  Offrell  Middle- 
town,  Conn.  Application  filed  Nov.  29,  1892.  A  motor  "compris- 
ing end  frames  haviiTg  planes  to  fit  against  the  field  magnet  core 
and  dished  portions  to  inclose  the  field  magnet  coils 

520.809.  MEANS  FOR  PREVENTING  ARCING  IN  ELECTRIC 
POWER  STATIONS;  E.  Thomson,  Swampscott,  Mass  Appli- 
cation filed  Sept.  1,  1890.  The  combination  with  a  circuit  break- 
mg  apparatus  of  a  wall  on  one  side  thereof,  and  provided  with 
an  opening  in  proximity  thereto,  and  arc  propelling 'means  for 
forcing  toward  the  opening  any  arc  that  may  form  at  the  cir- 
cuit breaking  apparatus. 

520.810.  ELECTRIC  RECIPROCATING  MOTOR;  E.  Thomson 
Swampscott,  Mass.  Application  filed  July  10,  1891.  The  com- 
bination in  a  reciprocating  electric  motor,  of  a  recipr*jcating  rod 
an  armature  sleeved  thereon,  stops  on  the  rod,  and  buffers  be- 
tween the  armatures  and  stops. 

520.811.  ELECTRIC  METER;  B.  Thomson,  Swampscott  Mass 
Application  filed  Feb.  21,  1894.  This  comprises  a  series  coil,  an 
armature,  a  resistance  in  series  with  the  armature,  and  a  sliuni 
coil  arranged  to  furnish  an  initial  or  starting  field  sufficient  t-. 
balance  the  friction  of  the  moving  parts,  such  coil  being  in  serie- 
with  a  resistance. 

520,820.  SIGNAL  LIGHT  FIXTURE;  W.  Carter.  J.  W  Dawsui. 
and  J.  Meyrick,  Jr.,  Louisville,  Ky.  Application  filed  April  5 
1893.  This  comprir^cs  a  valve  seat,  a  gravity  valve  therein  a 
channel  between  the  seat  and  the  valve,  and  an  electromagnet 
supported  with  its  poles  in  convenient  proximitv  to  the  valve 

520,822.  SYSTEM  OF  CIRCUIT  CONTROL  FOR  ELFCTRIC  MA- 
CHINES; C.  E.  Davis.  Chicago,  III.  Application  filed  Oct.  16 
1893.  This  consists  in  breaking  the  supply  circuit,  connecting 
the  motors  in  series  with  each  other  and  closing  a  short  cir- 
cuiting device  around  one  of  the  motors 

520  852.      ELECTRIC   SWITCH   BOX;   E.   R.   Knowles.   Middletown 
Conn.      Application  filed  Dec.  5,  1893.      This  comprises  a  double 
pole    snap   switch    inclosed    in   a    watertight  box.  and  ha^-^ng  an 
operating  handle  on  the  outside  of  the  box 

520,855.  FEED  WIRE  INSULATOR;  C.  A.  Lieb.  New  York  N  Y 
Application  filed  April  12,  1894.  An  insulator  composed  of  a  body 
of  insulating  material,  and  a  metal  cap  therefor  carrving  a 
sleeve  having  a  curved  bottom  for  the  feed  wire 

520.895.  WOMB  BATTERY;  J.  C.  Petit,  Fort  Worth,  Tex  Appli- 
cation fil°d  April  10,  1894.  This  comprises  a  body  having  a  hol- 
low shank,  and  a  hollow  stem  connected  to  the  shank,  and  made 
of  electrically  dissimilar  material  from  the  body,  and' an  adjust- 
ing instrument  having  a  hook  at  one  end 

520,908.  ELECTRIC  CIRCUIT  REGULATOR;  H.  F.  Waite  New 
York,  N.  Y.  Application  filed  Jan.  27,  1S93.  This  comprises  a 
motor,  a  circuit  breaker,  current  connections,  and  a  governing 
device  controlling  the  circuit,  whereby  when  the  inten-uptions- 
fall  below  a  certain  number,  the  circuit  will  be  interrupted 

520,926.  LEVER  CONTROLLING  DEVICE;  A.  H.  Johnson  Rah- 
way,  N.  J.  Application  filed  Sept.  6,  1893.  This  comprises  a 
lever  and  a  movable  dog  for  locking  it.  a  current  including  a 
magnet  for  attracting  the  dog,  a  device  for  positively  moving 
the  magnet  toward  the  dog  when  the  latter  is  in  locking  position' 
and  a  weight  for  effecting  this  movement. 

520,937.      TROLLEY  WIRE  SUPPORT;  L.  McCarthy,  Boston    Mass 
-Application   filed   March   3,   1894.      This   comprises   a   supporting 
arm,   an   insulator  and   jointed   connectors   extending   upwardly 
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and  in  opposite  directions  from  Ihie  insulator  and  suspending  it 
below  the  points  of  attachment  of  the  connectors. 

520,938.  CLOKiOD  CONDUIT  FOR  ELECTRIC  RAILWAYS;  P. 
PJodeck,  Sr.,  Cleveland,  Ohio.  Application  filed  Feb.  21,  1894. 
This  consists  of  an  underground  conduit  covered  by  a  row  of  lids 
which  are  lifted  by  the  passing  of  the  trolley  arm  of  the  car. 

r)20,940.  DYNAMO  ELECTRIC  MACHINERY;  C.  Sellers,  Phila- 
delphia, Pa.  Application  filed  Oct.  27,  1893.  In  a  dynamo  elec- 
tric; machine  having  a  vertical  shaft,  a  cylindrical  frame  provided 
with  internal  pnjjections  having  bearings  concentric  with  the 
axis  of  the  rotation  of  the  shaft.       (See   illustration.) 

.';20,'J6.'{.  AMMIOTER;  K.  R.  Knowles,  Middleluwn,  Conn.  Applica- 
tion filed  Dec.  9,  1892.  An  ammeter  having  its  helix  composed  ot 
a  strip  of  metal  containing  two  narrow  and  wider  portions,  one 
following   the  other. 

520,904.  VOLTMETER;  E.  R.  Knowles,  Middletown,  Conn.  Ap- 
plication filed  Dec.  14,  1S93.  This  compri.-^es  a  core  containing  a 
narrow  transverse  socket,  in  comljinaticm  with  a  flat  frame  re- 
movably inserted  in  the  socket  and  containing  l>earings  for  the 
needle  spindle. 

520.96.'5.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  R.  G. 
Lamme,  Pittsburgh,  Pa.  Application  filed  March  27,  1893.  A 
(Minstant  current  alternating  generator,  a  series  motor  in  the 
circuit  thereof,  a  constant  current  seri»?s  direct  current  generator, 
and  translating  devices  in  series  with  the  direct  current  gener- 
ator. 

520.970.  Mr<:THOD  OF  ECONOMIZING  THE  ENERGY  OF  AL- 
TIORNATING  CURRENTS;  C.  F.  Scott.  Pittsburgh,  Pa.  Ap- 
plication filed  Aug.  7,  1S93.  This  comprises  a  feeding  converter, 
translating  devices  in  the  secondary  thereof,  an  auxiliary  con- 
verter having  its  primary  and  secondary  in  series  respectively 
with  the  primary  and  secondary  of  the  main  converter,  and 
means  whereV)y  said  auxiliary  converter  may  lie  short  circuited. 

520.971.  ELECTJilC  RAILWAY  OVERHEAD  SWITCH;  M.  A. 
Smith.  Hrooklyn.  and  W.  Clabaugh,  New  York.  N.  Y.  Applica- 
tion filed  Feb.  21,  1S94.  This  comprises  a  rib  having  a  horizon- 
tnl  contact  portion,  and  inclined  groove,  and  a  split  key  clamp 
;il    the  outer  end  of  the  groove. 


/.•■•    Hurl  J 

NO.    520,7X0.     ELECTRIC    MoTOll    TRUCK. 

LM.'ji',.     C(»,n\i:rti;r  svsti:.m    k<>k   i:li:<'1'iuc  railways; 

G.  Wesllngliouse,  Jr..  and  C.  I-".  Scnti,  I'iltsbuigh,  Pa.  Applica- 
tion filed  July  31,  1S93.  This  comprises  a  working  conductor, 
an  alternating  current  generator  and  main  line  fetl  therefrom; 
In  combination  with  one  or  more  converter.^,  the  primaries  of  which 
an-  fed  by  the  main  line,  ami  the  secondaries  of  which  are  con- 
nected to  the  Working  conductor,  means  for  resisting  flow  of 
cinrent  in  series  with  the  primarleh  of  the  converters.  an<l  n>eans 
a(  luated  by  the  Increase  of  current  ilue  to  closing  the  secondary 
circuit  through  the  car  motom  for  short  circuiting  llie  current 
resisting  means. 

r)20.9!il.  IOLi:CTUIC  ARC  LAMP;  I^.  E.  Howard.  Plalnlli-ld.  N.  .1. 
Application  tiled  Aug.  19,  lS'.t3.  A  lamp  having  Its  burn.-r  or 
source  of  light  suii-o\inded  by  a  trajtspareut  envelope  coated  with 
a  deposit  of  translucent   metallic  oxbic-. 

520,9St6.  ELI'.CTRK'  ARC  LAMI';  L.  H.  Marks.  New  York,  N.  Y.. 
and  C.  Ransom.  Passaic.  N.  J.  Application  filed  Jan.  9.  1S94. 
This  consists  In  confining  the  arc  within  an  Inclosure.  restrlctmg 
all  the  <lrop  of  potential  in  the  arc  circuit  to  ihe  .trc.  ami  con- 
thniously  maintaining  tb"  drop  at  a  point  which  prevents  an 
(>xcessive  flow  of  current. 

r.21.010.  CONDITIT  ELECTRIC  RAILWAY  SYSTEM;  J.  P.  Rrand. 
Milwaukee.  Wis.  Application  filed  March  19.  1S94.  This  com- 
pris(>s  a  closed  conduit  plj>e.  n  plurality  i>f  contact  devices  mov- 
ably  engaged  within  bearings  in  the  wall  of  the  pl|>e.  a  ci>ndiictor 
extending  through  the  pipe  ."ulapted  to  make  contact  with  the 
contact  devices,  and  a  s«'rvlce  rail  comprlsljig  a  plurality  i»f  sec- 
tions Hexibly  engaged  with  UJid  insulated  from  each  other  at 
the  joint  ajid  pivotally  connectecl  at  the  Joint  with  the  contact 
device.'?. 

521.01S.  -CONNECTION  FOR  ELECTRIC  WIRES:  J.  Y.  De  Mott. 
Newark.  N.  J.  y\pjilication  tileil  Jan.  fi.  IS'.M.  This  coniprises  a 
plate  of  conductive  niaterlal  bent  at  the  centre  to  form  a  raised 
rib  and  having  Its  opposite  edges  turned  on  to  the  rib  and  form- 
ing a  Joint  thereat. 

r.21.04«?.  I'^LIOCTRIC.VL  ANNITNCIATOR;  F.  W.  Ro.is.  Poston. 
Mass.  .Vpollcalion  filed  Jan  12.  1^91.  This  comprises  a  single 
helix  ha\  ing  a  sibling  armaHn-e  cori-.  a  device  for  holding  \h>-  core 
normally  beyond  tb<>  helix,  an  unequally  balanced  lever  ndaptnl 


to  be  tripped  by  the  core,  a  sleeve  outside  of  the  helix,  and  an  in- 
dex finger  carried  on  the  end  of  the  spindle. 

521,0»1.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION  BY  AL- 
TERNATING CURRENTS;  C.  F.  Scott,  Pittsburgh,  Pa.  Appli- 
cation filed  Feb.  26,  1894.  This  consists  in  transmitting  three- 
phase  alternating  currents  to  a  distance,  transforming  the  same 
into  two-phase  alternating  currents,  and  utilizing  the  trans- 
former currents. 

521,089.  ELECTRIC  METER;  W.  B.  Reed,  New  Orleans,  La.  Ap- 
plication filed  Feb.  13,  1S94.  In  a  three-wire  system  of  electric 
lighting,  the  combination  with  an  electric  meter,  of  an  electric 
motor  having  a  rotating  armature  and  field  c«jI1s.  the  latter  being 
supplied  from  the  positive  and  negative  sides  of  the  system,  re- 
spectively, and  an  armature  circuit  fed  ncjrmally  from  the 
neutral  wire  which  enters  the  meter. 

.521,099.  ELECTRIC  HEATING  APPARATUS;  G.  D.  Burton,  Bos- 
ton, Mass.  Application  filed  Aug.  11,  1893.  This  comprises  a 
converter  attached  to  one  terminal  of  a  converter  and  provided 
with  means  for  receiving  one  end  of  the  rod  to  be  heated,  and 
an  arc  shaped  conductor  attached  to  the  other  terminal  oT  the 


NO.  520.763.-MULTIPHASK  Cl'RRENT  MOTOR. 

converter  and  adapted  to  swing  away  from  and  toward  the  cen- 
tral hub,  the  conductor  being  provided  with  a  series  of  under- 
cut  lapeiing  Jaws. 

.521,124.  SECTION  INSULATOR;  H.  B.  Nichols  and  F.  H.  Lincoln. 
Philadelphia,  Pa.  Application  filed  Jan.  2.5.  1894.  This  com- 
iirises  an  Insulating  bbick  or  strip  of  fibre,  contact  arms  engag- 
ing the  ends  thereof,  and  a  bridge  wire  connecting  the  arms. 

.521.12.5.  ELECTRIC  SUBWAY;  J.  J.  E.  Philips.  Br.H.klyn.  N.  Y. 
Application  filed  Aug.  29.  1893.  A  carriage  for  laying  a  cable  In 
a  conduit,  consisting  of  a  series  of  cars,  trolleys,  detachable  c<m- 
nectlons  uniting  them,  and  laterally  slotted  supports  carrie<1 
thereby. 

521.1.31.       INCANDESCENT  LAMP;  D.  C.  Voss.  Boston.  Ma.s.s.       Ap- 
plication filed  Nov.  23.  1893.      An  Insulating  cement  free  of  si! 
potash,  soda  and  lime,  and  composed  of  the  oxides  of  lead.  lu.i' 
ganc'.se   and   alumina    of   highest   oxidation   combined    by    fusion 
with   each  other. 
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NO.    B20.940.— DYNAMO    ELECTRIC    MACHINERY. 

521. 1.38.  ELIX^TRIC  MOTOR  FOR  DENTAL  ENGINES:  W.  A. 
Crowdus.  Chicago.  III.  Application  filed  Oct.  22.  l'<92.  The 
combination  of  nn  electric  motor,  and  a  brake  Ux-ateil  within 
tht    magnetic  Influence  of  the  motor  and  actuated  thereby. 

521.144.      ANNUNCIATOR;   T.    J.    Th  Chicago.    HI.      Appli- 

cation   fib  .1    S.jit.    30.    1S91.      This  s   a   single   spool    of   a 

core  provlde.l  with  projecting  ends  foiming  pole  plec»>s.  adjusta- 
ble scn^ws  Inserted  In  the  under  faces  of  the  jM.les.  an  armature 
bvwely  mounted  thereon  and  provldeil  with  a  notch,  a  latch  rigidly 
mounted  uiM.n  the  same  shaft  with  the  p«Mnter.  and  a  stud  form- 
ing the  bearing  of  the  shaft,  the  shaft  lK»lng  cut  away  to  permit 
the  latch  and  iiermit  the  rotation  thereof. 
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THE  BATE  REFRIGERATOR  CASE. 

VVe  are  informed  by  the  clerk  of  the  United  States  Su- 
preme Court  that  the  JJate  refrigerator  case  has  been  ad- 
vanced and  assigned  for  hearing  on  Xov.  5,  1894.  It  wih 
probably  be  two  or  three  days  alter  that  date  before  it  is  ac- 
tually argued,  and  at  least  two  weeks,  and  perhaps  several 
months,  before  the  opinion  will  be  delivered.  As  a  conse- 
quence of  this,  the  Edison  lamp  patent  may  expire  under  ex- 
isting law  before  a  decision  is  reached,  but  if  the  law  is  re- 
versed in  the  Bate  case  this  expiration  will  be  nullified  and 
the  life  of  the  patent  extended  to  1897. 


STORAGE     BATTERIES     FOR     POWER    STATIONS. 

In  another  column  will  be  found  an  interesting  account  of 
a  storage  battery  plant  installed  in  the  power  station  of  the 
street  railway  in  Zurich,  Switzerland,  which  is  of  timely  inter- 
est in  view  of  the  attention  recently  given  to  that  subject  in 
this  country.  The  line  's  a  comparatively  small  one,  but  it  is 
with  such  lines  that  the  use  of  storage  batteries  offers  the 
most  benefit  on  account  of  great  fluctuations  in  the  load. 
In  the  present  case  the  considerable  grades  make  these  fluc- 
tuations greater  than  usual,  so  that  we  are  not  surprised  to 
learn  that  the  size  of  the  generating  plant  is  only  half  as 
large  as  would  otherwise  be  necessar}-.  In  addition,  the 
possibility  of  working  the  machinery  somewhere  near  its 
point  of  maximum  ef^ciency  entails  a  saving  in  operating  ex- 
penses which  should  also  be  no  small  matter.  Our  corre- 
spondent lays  stress,  and  with  reason,  upon  the  care  which  the 
battery  receives  and  the  automatic  arrangements  for  securing 
its  most  efficient  working.  To  attempt  to  use  storage  bat- 
teries without  the  most  minute  care  and  attention  to  ever>- 
detail  would  almost  undoubtedly  result  in  failure.  It  does 
not  follow  that  this  would  entail  a  corresponding  expense. 
but  rather  implies  a  most  carefully  thought  out  routine  to 
begin  with  and  tnen  rigidly  carried  out.  It  would  be  the 
part  of  wisdom  for  a  manufacturer  in  this  countr}-  to  refuse 
pioneer  orders  for  storage  batteries  for  central  or  power  sta- 
tions unless  he  »>  thoroughly  convinced  that  they  will  be 
operated  under  proper  conditions,  as  failures  at  the  beginning 
would  result  in  greatly  retarding  the  general  adoption  of 
this  useful  auxiliarv. 


THE  GOVERNMENT  BRIEF  IN    THE  BERLINER   TELEPHONE  SUIT 

The  brief  of  the  counsel  of  the  Government  in  the  suit, 
now  before  the  United  States  Circuit  Court  at  Boston,  for 
the  annulment  of  the  Berliner  microphone  patent,  is  quite 
breezy  in  tone  and  does  not  mince  matters  in  its  references 
to  the  Patent  Office  and  its  employes.  It  opens  with  the 
statements  that  the  application  for  the  Berliner  patent  drag- 
ged for  vears  in  the  oftice  for  no  apparent  reason  except  an 
alleged  probability  of  interference  with  some  other  applica- 
tion or  applications,  which,  however,  never  materialized ;  that 
the  application  during  its  progress  through  the  office  dis- 
closed remarkable  transformations,  and  exhibited  a  process 
of  evolution  closelyfoUowing  the  development  of  the  art  out- 
side the  Patent  Office;  and  that  the  Commissioner  of  Patents, 
with  the  knowledge  and  acquiescence  of  the  Bell  company  had 
finally  proceeded  illegally  in  the  issue  of  the  patent.  Definite 
charges  are  made  of  "  fraud,  concealmefit,  misrepresentation 
or  deceit  practiced  by  the  applicant  upon  the  Commissioner 
or  the  public."  and  of  malfeasance  and  excess  of  power  on 
the  part  of  the  Commissioner.  It  speaks  of  the  innumerable 
delays  in  the  Patent  Office  as  a  farce — "a  farce  in  its  ab- 
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surdity,  but  a  Chinese  tragedy  in  duration  " — and  the  follow- 
ing indictment  is  not  pleasant  reading  to  those  who  have  at 
heart  the  integrity  ol  administration  of  our  patent  system: 
"  i\o  explanation  can  be  given  of  these  shameful  proceed- 
ings in  tlie  l^atent  Ohice  tnat  will  acquit  tlie  Commissioner 
from  an  imputation  of  corruption,  or  an  inditterence  to  the 
rights  of  the  public  which  would  be  scarcely  less  criminal,  ex- 
cept that  he  did  not  realize  what  was  going  on.     The  applica- 
tion was  not  before  him  personally,  and  it  is  only  charitable 
Uj  suppose  that  its  existence,  the  character  and  scope  of  its 
claims,  their  relation  to  the  art  of  telephony,  and  the  effect 
which  the  delay  in  the  grant  of  the  patent  would  have  in  pro- 
longing the  monopoly  of  that  art,  were  never  present  be- 
fore his  mind  together,  so  as  to  give  him  a  realizing  sense  of 
tlnj  gravity  of  the  situati(;n.     As  for  the  examiners,  that  ex- 
cuse cannot  be  offered,  o*"  any  o!her,  unless  it  be  that  they 
had  become  so  much  the  slaves  of  routine  that  they  had  no 
conception  of  duty,  except  to  keep  the  applications  in  their 
hands  rolling  down  ruts  which  had  been  worn  by  custom, 
and  had  become  oblivious  of  all  considerations  of  justice  and 
right  which  exist  apart  from  precedeiUs  and  rules.  *  ""     The 
attitude  of  the  l>ell  company  toward  these  unwarranted  and 
illegal  delays  was  not  only  one  of  consent,  but  more,  it  was 
an  attitude  of  interested  consent,  of  assisting  acquiescence,  of 
guilty  connivance.     It  knew  tiiat  the  Commissioner  was  be- 
traying his  trust — knew  the  practical  effect  of  what  he  was 
doing  far  better  than  he  did;  it  knew  that  it  was  its  duty  to 
stir  him  to  action,  but  studiously  refrained  from  doing  so. 
()i  all  that  was  wrong  in  the  business  it  was  more  guilty  tha^i 
the  Commissioner.     Can  it  hold  beyond  the  reach  of  tlic  law 
the  fruit  of  that  wrongdoing?  "     In  addition  to  tlie  charges 
of  fraud  and  connivance,  it  is  claimed  that  the  patent  is  also 
void  on  the  ground  that  the  Berliner  patent  of  1880  describes 
the  whoU'  invention  of  the  microphone  exactly  as  it  is  de- 
scribed in  the  patent  of  1891,  the  latter  adding  nothing  to  the 
description  or  claim  except  to  broaden  the  scope  of  the  latter. 
Further,  it  is  contended  that  the  transmitter  of  the  patent  is 
identical  with  the  Reis  transmitter  of  thirty  years  ago  in  its 
mechanical    construction,   bi-ing    merely    a    make-and-break 
s(jun<l-transmitting  telephone.     The  brief  ridicules  the  state- 
ments of  three  ex-employes  of  the  Patent  Office,  which  arc, 
respectively,  that  the  Bell  company  was  "  urgent,"  "  urgent 
and  persistent  "  and  "  persistent  in  urging  "  that  the  patent  be 
advaiicetl;  moreover,  during  the  three  and  a  half  years  i)rior 
to  the  issue  of  the  patent  and  subseciuent  to  the  period  re- 
ferred to  by  these  employes,  it  could  have  been  issued  at  anv 
time  upon  the  demand  of  the  Bell  company.     Referring  to 
the  issue  of  the  two  Edison  microphone  patents  and  the  Ber- 
liner patent,  the  brief  states:     "The  issue  of  this  group  of 
three  patents  in    i8<)i   and   1892  upon  applications  filed   in 
1877,  one  covering  broadly  the  mode  of  operation  of  the 
microphone,  anothcring  covering  broadly  the  onlv  material 
known  from  which  commercially  operative  and  useful  micro- 
phone contacts  can  be  made,  and  the  third  a  combination  of 
material  and  nnule  of  f>pcration.  is  a  circumstance  fit  to  excite 
attention,  and  suggests  irresistibly  the  presence  of  a  premedi- 
tated design  to  postpone  the  issue  of  the  patents  in  order  to 
make  them  more  valuable.     Not  one  of  them  would  have 
enrned  n  cent  for  the   Bell  company  at  any  time  prii^r  to 
March  7.  1803.      It  was  foreseeable  ten  vears  ago  that  thev 
might  earn  millions  of  dollars  after  that  date."     The  conclu- 
sion of  the  counsel  is.  fin.nlly.  that  "  the  Bell  companv  is  .-seek- 
ing to  perpetuate  its  monopoly  of  the  art  of  tclephonv  bv 
means  of  a  p;itent  which  not  onlv  ongin  not  to  have  been 
issued  as  and  when  it  was  issued,  but  which  has  never  been 
used  and  never  will  be."     From  the  points  of  the  brief  we 
have  quoted,  it  will  be  seen  that  the  matter  at  issue  goes  be- 
yond the  Berliner  patent,  .nnd  is  in  efTer:  largelv  an  indict- 
ment of  the  Patent  Office  itself.     TI.c  varioiis  charcres  made 
against  the  Intter  are  so  serious  as  to  demand  nothing  less 


tlian  an  immediate  and  thorough  investigation  by  Congress 
into  its  methods.      Ihe  need  01  this  is  urgent,  whether  the 
delay  of  issue  of  the  several  telephone  patents  was  secured 
by  direct   fraud,   or  througn   a  lack   ui  proper  saieguarils 
against  the  misuse  of  the  machinery  of  the  Patent  Umce  by 
a  great  monopoly,  or  tnrough  an  extraordinary  system  01 
circumlocution    in    itself    responsible    for    ttie    delay.     Xo 
branch  of  public  administration,  not  even  that  of  justice, 
sliould  be  more  above  suspicion  tlian  the  one  relating  to  the 
granting   of  patents.      The   great   publicity   given   to   these 
cliarges  agoiiibt  the  Patent  Umce  through  tlie  widespread  in- 
terest in  the  Berliner  suit,  united  to  the  fact  that  they  arc 
niadi    by  ccunsel  for  he   United  Slates  Government  itself, 
hav^  already  doubtless  created  a  distrust  in  the  integrity  of 
our  patent  s\  stem,  which  is  the  mor-::  serious  because  by  tend- 
ing to  discourage  inventors  it  tends  to  blight  what  has  been 
one  of  the  most  fruitful  factors  in  our  industrial  growth. 


An   Entirely    Unsolicited  Opinion. 


A  gentleman  whose  views  on  electrical  journalism  and  par- 
ticularly on  the  subject  of  advertising  are  always  welcomed, 
was  moved  by  the  spirit  to  write  The  Electrical  World  a  per- 
sonal letter  on  receipt  of  last  week's  issue,  in  which  he  said: 

"  Upon  looking  over  the  pages  of  The  Electrical  W  orld  of 
this  week,  its  apj.K'arance,  make  up  and  especially  the  size  of 
the  advertisements,  gave  to  my  mind  a  better  idea  of  what  an 
ideal  trade  paper  should  be  than  any  other  publication  of  its 
kind  1  Inive  ever  seen.  Having  made  it  my  business  for  over 
five  years  to  watch  and  scrutinize  the  pages  of  all  the  electri- 
cal papers,  the  changes  for  the  better,  especially  in  The  Elec- 
trical World,  never  struck  me  so  forcibly  as  now.  May  be 
the  reason  was  that  I  happened  to  look  over  an  old  copy  of 
The  Electrical  World  of  1884  when  this  week's  issue  was 
handed  to  me.  The  difference  is  remarkable.  Then  a  great 
blanket  sheet,  clumsy  in  appearance  and  hard  to  handle.  A 
few  advertisements  (very  few,  indeed),  and  most  of  them 
covering  a  whole  page,  while  now  a  convenient  sized  publica- 
tion, replete  with  interesting  matter  on  the  reading  images,  ar- 
ranged and  .systematized  so  as  to  appeal  at  once  to  every 
reader  by  the  beauty  of  its  :nake  up.  There  seems  to  be  a 
meithod  exercised  in  the  arrangement  of  The  Electrical 
World  of  to-day,  indicating  that  every  item  and  ever)*  article 
or  department  has  been  placed  in  its  positic^n  with  the  im^tive 
of  making  the  whole  an  harmonious  combination  of  the  in- 
teresting events  of  the  week  in  addition  to  the  electrical  field 
of  the  globe.  But  being  more  interested  in  the  advertising 
pages  than  in  the  other  portion.  I  must  say  that  especial  con- 
t:ratulati(Mis  are  due  you  on  their  account,  not  only  for  their 
large  number  but  al.so  for  their  arrangement." 


An  Ancient  I)>  namo. 
Sir  Frederick  Bramwell.  in  a  recent  lecture,  stated  that  the 
Holmes  dynamo,  with  permanent  magnets,  which  was  trie<l 
experimentally  as  early  as  1S57.  was  still  being  used  at  last 
accounts,  some  three  or  four  years  ago.  for  generating  elec- 
tricity for  the  light  in  the  South  Foreland  Lighthouse. 


Enj^li.Hh    Journalism. 

The  fact  that  Gocbcl  claimed  to  have  anticipated  Edist^n 
in  the  invention  of  the  incandescent  lamp  «eems  to  have 
only  quite  recently  reached  a  well-known  English  engineer- 
ing journal,  as  the  "  news  "  is  published  in  the  isue  of  June 
I  of  this  year.  The  news  that  Gocbcl  died  some  time  ago 
may  be  looked  for  in  that  journal  some  time  in  1805  or  1806. 


Molecular     Fnerjty. 

.Xccording  to  G  F.  Fitzeerald.  a  hydrogen  molecule  mov- 
ing with  the  velocitv  of  light  has  an  energy-  of  less  than  half 
a  millionth  of  an  erg. 
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BV  FREDERICK  DATHURST. 


THE    ZURICH-HIRSLANDEN  ELECTRIC    RAILWAY. 

Whilst  there  are  ahxady  instaUed  in  different  parts  of 
Switzerland  isolated  examples  of  overhead  electric  railway 
systems,  intended  mainly  for  the  transportation  of  a  summer 
tourist  trafific,  there  are  none,  the  writer  believes,  either  in 
Europe  or  the  United  States  that  present  the  points  of  in- 
terest contained  in  the  one  it  is  now  proposed  to  describe. 
This  road,  running  from  the  centre  of  the  town  of  Zurich  to 
an  outlying  suburb,  Hirslanden,  was  opened  to  the  public  in 
the  beginning  of  the  year,  and  is,  it  is  thought,  the  precursor 
of  the  development  that  may  now  be  expected  in  many  otlier 
Continental  towns. 

Zurich  has,  of  late  years,  vied  with  an  ordinary  American 
town  in  the  rate  at  which  its  population  is  increasing  and  the 
way  in  which  new  residential  suburbs  have  sprung  into  ex- 
istence. Formerly  a  long,  straggling  city,  built  upon  both 
sides  of  the  River  Limmat,  starting  from  the  point  where  the 
lake  outflows,  the  town  now  covers  all  the  surrounding  hills, 
so  that  it  has  become  nearly  circular  in  form. 

This  growth  has  necessitated  a  reconsideration  of  the 
"  rapid  transit "  facilities  and  resulted  in  the  projection  of 
another  addition  to  the  modern  Juggernaut  of  electric  street 
railways.  To  prejudge  from  its  present  operation,  this  road 
will  form  a  practical  proof  of  -the  question  long  mooted  in 
the  United  States  as  to  the  desirability  of  the  use  of  accumu- 
lators in  the  power  house. 

As  before  referred  to  in  this  series  of  articles,  the  cost  and 
difficulty  of  obtaining  an  adequate  coal  supply  is  the  incentive 
driving  Swiss  engineers  to  the  consideration  of  the  best  elec- 
trical practice,  and  without  the  inducement  and  promise  of 
economy  to  be  effected  in  coal  consumption  by  the  use  of 
accumulators,  it  would  have  been  impossible  to  show  a  pros- 
pective profit  for  this  road  and  present  the  scheme  to  business 
men  as  a  lucrative  investment.  Receiving,  however  (from 
the  makers  of  a  secondary  battery  of  established  reputation), 
a  guarantee  by  which  the  cost  of  maintenance  became  a 
definite  quantity,  the  road  has  been  equipped  and  put  into 
successful  operation. 

The  ground  plan  of  the  road  (see  cut)  resembles  in  form 
a  reversed  nine,  consisting  of  a  tolerably  straight  length  of 


have  immediate  access  to  what  may  eventually  be  the  com- 
plete town  system. 

The  power  house  is  situated  outside  the  town  at  the  Hill 
of  Burguris,  two  miles  distant,  in  the  suburb  of  Hirslanden. 

The  profile  plan,  giving  percentage  of  grades  anrl  their 
length  in  meters,  will  show  that  the  road  is  a  continual 
ascent  from  Bellevue  to  the  power  house  end.  The 
power  iiouse  was  located  here  on  account  of  the  cheapness  of 
real  estate  and  the  accessil)ility  of  a  water  supply  for  con- 
densing purposes. 

The  plan  and  general  view  of  this  building  are  shown  in  the 
illustrations.      It    will    be    noted    that   it   is    a   combination 
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cor.struction  of  engine  room  and  car  barn  under  the  .'<anie 
roof.  Provision  is  made  for  the  ultimnte  equipment  of  the 
road — 1 8  cars. 

The  accumulator  hou'-e  is  also  included,  being  situated  at 
<^hc  back  of  the  engine  room:  in  fact,  the  division  is  such 
that  the  cars  take  up  about  one-half  of  the  total  space  avail- 
al)lc.  the  division  wall  being  laid  longitudinally,  and  the  re- 
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PROFILE     OF     ROAD. 


track  from  Bellevue  to  the  power  house  with  a  detour  branch 
by  Pfauen  and  Romerhof,  returning  to  the  main  line  at 
Kreuzplatz. 

From  the  map  of  Zurich  it  will  be  seen  that  Bellevue  is  in 
the  centre  of  the  town,  upon  the  lake  front  and  at  the  end  of 
the  magnificent  Uto  promenade  by  the  Quai  Bridge,  so  that 
passengers  landing  from  the  lake  steamers  can  at  this  point 


maining  half  nearly  equally  divided  among  offices,  engine 
room,  accumulators  and  boilers.  Everything  is  on  the 
ground  floor,  the  lighiing  being  very  effectively  achieved  by 
glazing  the  roof.  The  graceful  chinmey  stack  forms  a  land- 
mark fcr  miles  around,  and  stands  as  an  index  of  the  sub- 
stantial construction  of  the  whole  plant. 

An  idea  of  the  interior  of  the  engine  room  can  be  obtained 
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from  the  cut.  There  are  three  vertical  type  conipound  cori- 
(lensinj^  eiij^iiies  (OerHUoii  type),  two  <A  HX3  iiidicaterl  horse 
j)(>wer  each  ar,(l  a  smaller  one  capable  of  indicating-  45  h.  j). 
The  crank  shaft  oi  the  two  larger  engines  sets  very  low 
in  the  foundatiijus,  and  each  has  a  wheel  pit,  so  that  the  fly- 
wheels on  them  can  be  belted  directly  on  to  the  generator 


PLAN  AND  ELEVATION  OF  POWER   HOUSE. 

inillcys.      J  Jicse  engines  run  at  240  revolutions  per  minute, 
the  gencrat(jrs  at  450  revolutions  per  minute. 

The  generators,  also  by  the  Oerlikon  works,  are  four-pole 
ironclad  machines,  have  exiL.nal  field  frame  Gramme  ring 
armatun-s  and  a  capacity  of  66  kw.  They  are  specially  de- 
signi'd  as  shunt  macliincs  for  running  in  comiection  with  the 
accumulal<»rs,  but  are  proviiled  with  additional  series  field 
windings,  so  that  they  can,  if  necessary,  be  run  upon  the  line 
as  an  ordinary  compound  wound  generator.  This  provision 
adds  to  tin-  certainty  of  operating  the  road,  even  supposing 
it  was  re(|uisite  to  cut-out  the  accumulators.  Under  ordi- 
nary running  conditions  the  output  at  450  revolutions  is  120 
amperes  at  550  volts,  only  one  generator  at  a  time  being  run 
and  the    tllier  lu-ld  as  reserve. 

The  small  (.iigine  is  coupled  direct  to  an  auxiliary  four- 
pole  gcnc-rator.  this  set  being  used  for  charging  the  "extra" 


EXTERIOR  OF  POVVKK  HOUSE. 

cells  of  the  battery.  Space  is  left  for  additional  engines  when 
the  e(itiipnuMU  is  extended  to  18  cars. 

riie  boilers  are  of  the  Galloway  type,  installed  upoti  the 
Escher  Wyss  system. 

Kvery  attentiiMi  has  been  given  to  convenience  of  opera- 
tion, so  that  one  attendant  can  satisfactorily  take  charge  of 
the  engine  room. 


Among  details  of  equipment  one  notices  the  provision  of 
(AerlicatJ  tra\cllmg  cranes.  The  neatness  of  the  station  and 
absence  of  uiisiglul^  eieclric  cables  aie  also  remarked,  and 
lliere  is  a  point  m  liuropean  practice  wlncli  might  well  be 
copied  more  often  than  it  is — all  the  cables  are  taken  down- 
ward by  the  side  of  their  machines  into  troughs  or  ciiannels 
provided  in  tlie  Hoor.  They  then  pass  into  a  couiniuu  con- 
duit, and,  supported  upon  porcelain  insulators,  tind  their  way 
toward  the  switchboard.  The  conduits  loave  removable  iron 
ctjvers,  constructed  in  convenient  lengths,  so  that  any  part  of 
the  wiring  can  be  inspected  at  a  moments  notice. 

At  one  end  of  tlie  engine  room  two  switchboards  are 
placed,  one  being  of  the  usual  street  railway  type,  containing 
main  switches,  feeder  cut-outs,  lightning  arresters,  etc.,  the 
other  being  specially  designed  to  suit  the  peculiarity  of  this 
statitjn. 

Uu  this — the  accumulator  switchboard — are  arranged  the 
■■  high  "  and  "  low  "'  voltage  relays,  ammeters  and  discharg- 
ing switches  for  the  battery  which  forms  the  direct  source  of 
ptiwer  to  the  line.  All  the  regulation  on  this  board  is  auto- 
matic. Hie  most  conspicuous  apparatus  (see  cut)  is  llie 
circular  switch,  which  cuts  in  and  out  the  cells  to  suit  any 
variation  of  the  line  voltage.  It  is  very  interesting  to  watch 
the  operation  of  this  "  cell  regulator  switch,"  the  contact 
arm  of  which,  actuated  from  behind  by  two  solenoid  magnets 
acting  by  reverse  pawls  upon  toothed  wheels,  sw  ings  arountl 
the  contact  plates  in  either  direction  with  continued  and  un- 
erring accuracy.  The  switch  was  designed  and  made  by  the 
Oerlikon  works.  The  board  also  contains  a  "  minimum 
cut-out,"  operating  to  disconnect  the  generators  whenever 
the  charging  current  from  the  generators  falls  below  10  ani- 


A    Vn:\V   IN  THE   ENGINE   ROOM. 

peres.     A  polarized  cut-out  and  a  2-volt  voltmeter  for  tlie 
atldilional  cells  are- referred  to  later. 

In  the  battery  room,  supported  to  wooden  frame  tiers  upon 
insulators,  llure  are  300  1  udor  type  secondary  cells,  made  by 
the  llagcn  company,  of  Germany.  They  have  been  installed 
upon  a  10  years'  contract  agreement,  by  which  the  makers 
become  entirely  responsible  for  their  operation  aiul  mainten- 
ance. Of  the  30Q  cells,  connected  in  series,  240  constitute 
the  battery  proper,  and  are  always  in  parallel  circuit  to  the 
generators;  the  remaining  Oo  cells  are  used  for  regulating 
purposes,  and  through  the  circular  switch  are  put  in  and  out 
of  the  line  circuit,  as  required.  Each  cell  has  a  normal  ca- 
pacity of  245  ampere  hours  with  an  80-ampere  discharge,  al- 
though iCxi amperes  can  be  taken  momentarily  without  dam- 
age. The  battery,  as  a  whole,  is  rate<l  a-s  capable  of  giving 
120  amperes  at  550  volts,  and  is  estimated  as  l>cing  able  to 
run  the  line  with  nine  cars  upon  it  for  I  1-2  to  2  hours  inde- 
pendentlv  of  the  generators. 

The  function  of  the  60  additional  cells  being  of  the  utmost 
imp<trtance*very  complete  arrangements  have  been  maile  for 
tluir  prc.M^rvation.  Eor  at  least  one  hour  every  ilay,  gener- 
ally at  the  time  when  least  load  is  on  the  line,  the  small  direct 
connected  generating  set  is  started  up  and  charges  the  regu- 
lating cells  independently  of  the  remaioder  of  the  batter>-. 
The  generator  is  specially  woupd.  so  that  its  output  is  20 
amperes  at  150  volts  and  30  amperes  at  loo  volts.  The  state 
of  each  individual  regulating  cell  can  be  detennined  at  any 
time  from  its  indication  on  the  2-volt  voltmeter. 
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As  a  rule,  at  the  end  of  tlie  day's  run,  the  extra  cells  arc 
found  to  be  "  run  down  "  ai  d  the  attendant  determines  how 
long  it  is  necessary  to  run  the  small  generator  so  as  to 
bring  them  back  again  into  good  condition,  this  machine 
providing  that  as  their  voltage  ris^s  its  charging  current  de- 
creases. 

It  is  found  tliat  the  average  current  output  from  the  sta- 
tion, with  nine  cars  on  the  track,  is  90  amperes,  although  the 
momentary  fluctuations  may  vary  from  o  to  200  amperes. 

AVitli  the  former  condition,  the  whole  of  the  current  out- 
put from  the  generator  passes  into  the  battery  for  storage, 
while  in  the  latter  condition  the  generator  supplies  the  line 
with  120  amperes  and  the  battery  makes  up  the  deficiency  of 
80  amperes. 

Load  variations  may  cause  variations  in  the  speed  of  the 
engine,  amounting  to  2  per  cent,  or  3  per  cent.,  and  the  f|ues- 
tion  as  to  the  source  of  supply  at  a  certain  moment  of  overload 
depends  upon  wliether  the  cell  regulation  or  that  of  the  gen- 
erator responded  the  quicker. 

The  function  of  the  cells  is  to  take  this  peak  of  the  load,  so 
that  an  economy  can  be  effected  in  the  size  and  first  cost  of 
the  engine,  generators  and  steam  equipment.     It  will  be  ap- 
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■       ■  ACCUMULATOR  SWITCHBOARD. 

parent  that  the  use  cf  accumulators  in  this  particular  case 
makes  it  possible  to  run  on  half  the  size  plant  otherwise 
necessary.  Only  one  generator  set  need  run  continuously, 
so  that  the  steam  required,  even  for  running  the  other  one 
light,  is  saved  perpetually,  and  there  is  the  additional  gain 
where  at  such  times  both  generating  sets  would  have  to  be 
running  uneconomically  on  small  loads. 

Coal  in  this  plant  costs  50  francs  per  ton  and  has  usually 
to  come  ficm  Germany. 

The  road  is  a  severe  one,  th:  up  grade  being  practically 
continuous  from  the  lake  front  to  the  power  station,  and  pre- 
senting stretches  of  2  1-2  p'^r  cent.,  3  per  cent,  and  5  per  cent, 
grades,  500,  300  and  140  metres  long,  respectively.  Tlie 
steepest  grade  is  6.3  per  cent,  1^5  metres  long,  on  the  detour 
branch  upon  the  return  to  Kreuzplatz.  The  track,  laid  on  a 
one  metre  gauge,  has  a  total  length,  not  including  turnouts 
and  lengths  of  double  track,  of  4.6  kilometres.  The  curves, 
with  the  exception  of  the  sharp  one  at  Romerhof,  are  ordi- 
nary. 

A  rail  of  the  girder  type,  weighing  70  pounds  per  yard,  is 
employed  throughout.     The  dimensions  are: 

Width  of  web  at  foot IS*")  n.inimctres  ^^  about  5      inches 

Height  from  web  to  tread 140  "  —      "^       5^2 

Width  of  wheel  tread 40  "  =      "        1%      || 

Width  of  flange  opening 3q  ''  s?     "       IH 


'Jhe  rails  are  laid  directly  upon  the  ground,  nujstly  macadam 
or  hard  limestone  roadbed,  with  lie  s})acing  pieces  every  lO 
feet. 

The  jointing  is  effected  with  the  ordinary  fish-plates  on 
either  side  of  the  girder,  but  cement  blocks  arc  placed  under 
the  break  in  the  web. 

Every  joint  is  bonded  electrically  with  cojjper  bonding 
wire,  having  riveted  ends.  A  copper  earth  wire  7  milli- 
metre's diameter  (No.  i  B.  &  S.)  is  laid  throughout  the  track 
and  connected  to  each  bonding  wire. 

Iron  and  wood  poles  are  used  for  supporting  the  trolley 
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CENTRE  POLE  CONSTRUCTION  IN  THE  TOWN. 

and  feeder  wires,  the  former  being  used  in  the  town  as  cen- 
tre poles,  the  later  being  used  on  the  outskirts  and  m.iinly  for 
cross  suspension.  The  iron  poles  are  made  from  three 
lengths  of  steel  tube  3,  4  and  5  inches  diameter,  shritnk  to- 
gether, wl.ilst  the  bracket,  or  cross-arms,  are  made  from 
I  i-2-inch  pipe.  Stranded  steel  wire  suspension  and  stniii-- 
ing  cable  8  millimetres  diameter  (No.  o  B.  &  S.)  is  used 
throughout. 

Above  is  shown  a  portion  of  the  track  construction  in  the 
town  near  the  lake  front. 

The  trolley  wire,  7  millimetres  diameter  (No.  i  B.  &  S.),  is 
of  hard  drawn  copper  and  supported  by  insulators  of  the 
American  type ;  in  fact,  "  Aetna  "  insulation  blocks  and  bolts 
have  been  obtained  from  the  "  Hub  of  the  Universe."  Bos- 
ton type  trolley  switches  are  also  employed. 


THE   CAR. 

The  line  is  divided  into  four  sections,  the  town  portion  hav- 
ing three  separate  feeders  (see  map),  whilst  the  outlying 
section  is  fed  direct  from  the  trolley.  Total  length  of  feeder 
wire  is  four  miles.  Greater  care  is  taken  in  the  insulation  of 
the  trolley  and  feeders  than  usual,  as  many  as  three  distinct 
insulating  blocks  being  placed  between  line  and  earth. 
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Each  car  truck  is  equipped  with  one  i5-k\v,  single  reduc- 
tion street  car  motor  very  similar  to  the  present  Lt.  E.  So. 
800  motor.  The  armature  runs  at  450  revolutions,  the  ratio 
of  reduction  is  1  : 4.9.  The  soft  steel  gear  has  a  4-inch  face 
and  the  pini<jn  is  hardened  steel.  The  weight  of  the  inotor 
comj^lete  is  950  kilogrammes  (2,100  poundsj,  the  weight  of 
the  car  ecjuipped  ready  for  scrviee  is  3.8  tons. 

Twenty-six  passengers  form  a  normal  load.  The  average 
running  speed  attained  on  the  line,  inclusive  of  stoppages,  is 
12  kilometres  (7  1-2  miles)  per  hour,  but  a  si)eed  of  20  kilo- 
metres is  obtained  on  those  level  stretches  where  it  is  neces- 
sary t(j  make  up  time. 

The  handsome  car  is  shown  in  a  view  which  also  gives  an 
idea  (if  the  truck  arrangement  and  the  safety  netting  and 
fenders  Ijy  which  the  wheels  are  completely  surrounded.  The 
inside  oi  the  car  is  finely  finished  in  American  bent  wood, 
and  if  an  attractive  locjking,  clean  and  well  ligiUed  interior  is 
the  inducement  to  increased  patronage,  the  success  of  this 
line  nnist  have  already  been  secured. 

The  contrcjller,  as  seen  below,  is  the  same  in  effect, 
though  rather  dififerent  in  form,  as  that  usually  employed. 
The  handle  is  o])erated  by  a  forward  or  backward  horiz(jntal 
motion  instead  of  a  rotary  one.  Current  is  "off"  when  the 
handle  stands  in  a  vertically  upright  position.  It  is  claimed 
that  this  movement  is  easier  for  the  motorman.     The  form  is 


CAR  CONTUdhhlOK. 

compact  and  alhnv.s  a  convenient  arrangement  of  the  blow- 
out magnet.  The  control  is  etTccted  by  means  of  a  resistance 
in  series  with  the  armature  and  an  extra  shunt  or  loop  coil 
on  the  motor  field. 

ll  may  be  useful  to  note  that  the  Continental  practice  in  rc- 
s|)ect  to  the  street  car  gong  or  alarm  is  to  place  a  bell  on 
the  !)rake  handle,  so  that  the  driver  can  opc-rate  brake  and 
bell  at  the  sai'u  time,  and  wlien  on  this  road  the  ear-piereing 
foot  g<ing,  so  familiar  in  American  i)racticc,  was  first  intro- 
duced, it  was  the  subject  of  long  and  bitter  complaint  from 
the  i|uiet  loving  inhabitaiUs  of  the  town.  l£ven  now  it  is 
only  on  probation. 

This  road,  so  recently  opened  as  the  i.st  of  March,  has 
followed  the  regular  precedent  and  attracted  to  it  during  the 
fir>t  three  weeks  of  its  opening  an  enormous  traffic  of  pleasure 


of  its  operation,  undoubtedly  many  of  those  interested  in  this 
extensive  branch  of  industry  will  await  with  lively  concern 
the  publication  of  the  experience  and  figures  gained  by  the 
engineers  of  this  road. 

Leaving  it  to  those  better  fitted  to  pass  judgment  as  to 
whether  Switzerland  may  or  may  not  be  designated  the  pres- 
ent electrical  centre  of  luirope,  the  writer  would  now  apolo- 
gize for  having,  at  such  length,  endeavored  to  present  de- 
scriptions of  plants  which  to  him  appear  typically  illustrative 
of  the  advanced  state  of  Swiss  electrical  practice. 


Reactance.* 
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BV  (  MARI.KS  I'KOIKUS  SIKINMKI/  AND  KRKHKRK  K  J'.KDFl.I,. 

The  term  "  reactance,"  which  has  been  usetl  and  advocated 
writers  and  others  and  which  has  been  officially 
adopted  at  our  suggestion  by  the  American  Institute  of 
Electrical  Engineers  at  its  Philadelphia  meeting,  is  one 
which  assumes  particular  importance  now  that  the  term 
"inductance"  is  defined  as  synonymous  with  the  "coeffi- 
cient of  self-in<luction,"  usually  symbolized  by  the  letter 
"L."  Reactance  is  a  quantity  similar  in  many  respects  to 
resistance,  but  the  electromotive  force  used  in  overcoming 
reactance  consumes  no  power,  for  it  is  at  right  angles  to  the 
current. 

The  impressed  electromotive  force  in  an  alternating  cur- 
rent circuit  may  be  divided  into  two  components:  Eirst, 
the  power  electromotive  force  in  the  direction  of  the  cur- 
rent, and,  second,  the  reaclive  electromotive  force  in  quadra- 
ture with  the  current  to  overcome  the  reactance.  The  re- 
active electromotive  force  is  the  product  of  the  current  and 
the  reactance.  The  reactance  is,  accorditifrly,  equal  to  the 
component  of  the  impressed  electromotive  force  at  right 
angles  to  the  current,  divided  by  the  current.  Reactance 
is  measured  in  ohms. 

The  reactive  electromotive  force  in  the  circuit  may  be  due 
to  self  or  nnUual  induction,  to  capacity  or  to  some  outside 
counter  electromotive  force  produced  by  a  motor  or  other 
device.     In  general,  in  any  alternating  current  circuit, 
Impressed  E.  M.  F. 

—  y  i\^vGrE:"!sirFr'+  R^^^\"^^"Er^rT:'; 

that  is,  the  impressed  electromotive  force  is  the  vector  sum 
of  the  electromotive  force  which  transmits  power  and  the 
reactive  electromotive  force. 

Reactance  tends  to  cause  a  phase  diflferencc  between  cur- 
rent and  electromotive  force.  If  d  represents  this  angle 
of  phase,  we  have  the  relation, 

,,  reactance 

tan  P  — ^ . 

resistance 

When  fl  is  negative,  the  current  lags  behind  the  electro- 
motive force:  when  ^  is  positive,  the  current  is  in  advance 
of  the  elect ri>motive  force.  The  expression  for  the  instan- 
tanetnis  value  of  the  current  may  be  written, 

i  -    /sin  (w/4  ff). 
or 


Impressed  E.  M.  F. 


SI 


(        .  ^        reactance  ) 

n  -J  «  /  —  arc  tan -. \ 

\  resistance  I 


Impedance  i  re; 

A  few  illustrations  of  particular  cases  will  make  the  use  of 
the  term  reactance  more  clear. 

Circuits  Containing  Resistance  and  Inductance.  —  In  a 
riders,  enough  to  insure  a  dividend  for  the  first  six  months*  simple  circuit  containing  resistance  and  inchictancc,  the 
operation,  and  so  far  elate  the  slnrcholders  that  thev  have      reactance  is  equal  to  L  co\  that  is,  it  is  2  n  times  the   pro- 


held  meetings  to  ctMisider  the  advisability  of  obtaining  ex- 
tensions to  their  franchises  iti  tho  town. 

Much  credit  is  due  to  Messrs.  Hubcr  and  Ktilben.  of  the 
Oerlikon  works,  who.  working  upon  the  experience  of 
American  street  railways,  have  been  the  first  to  jnit  into  suc- 
cessful operation  this  accunnilator  plant,  and  although  it  is 


duct    of  the  inductance  and  frequency.     The  impedance 
being  the  vector  sum  of  the  resistance  and  reactance,  is 

Impedance  =  ^R*  -f-  Z*  &*, 
where  oj  r=  a  »•  )><  frequency.      In  this  case  all   the  power 
is  used  in  overcoming  resistance,    and  the  power  electron 


.  ^  ^  ,.    '    a  rill.  .to-.  * -^  raP'^i"  rro^oniod  at   thr  rl.<sp  of  the  ThUadolphla  mooting  of 

too  soon  at  present  to  offer  reliable  data  as  to  the  efficiency     the  Anurican  iii.<^tifuto  or  EUctii, .,1  Kncineers.  May  is.  18»4. 
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motive  force  is  equal  to  the  ohmic  electromotive  force  RI. 
The  reactive  electromotive  force  is  equal  to    the  inductive 
electromotive  force  L  oo  I;  hence 
Impressed  E.  M.  F. 


V 


Power  K.  IVI.  F. 


•^  + 


Reactive  F.  M.  F.  ' 


or 


Impressed  E.  M.  F 


-^   \  Ohmic  F.  M.  F. '  +  inductive  E.  M.  F.  ' 

The  impressed  electromotive  force  in  this  case  is  the  vector 
sum  of  the  electromotive  forces  necessary  to  overcome  re- 
sistance and  inductance. 

A  consideration  of  Figs,  i  and  2  (in  which  positive  direc- 
tion is  counter  clockwise)  will  show  that  the  reactance  and 


FIGS.  1  AND  2. 

reactive  electromotive  force  are  positive  in  the  case  of  a 
circuit  containing  inductance.  The  impressed  electromotive 
force,  which  is  the  sum  of  the  two,  is  therefore  in  advance  of 
the  current,  which  is  in  the  same  direction  as  the  power  or 
ohmic  electromotive  force.  The  current  is  indicated  by  a 
closed  arrow  in  the  figures.  The  same,  however,  may  be 
otherwise  expressed  if  we  take  the  impressed  electromotive 
force  as  our  direction  of  reference,  by  saying  that  the 
current  lags  behind  the  electromotive  force  by  the  angle  B, 
which  angle  is  negative,  therefore,  for  circuits  with  induct- 
ance according  to  the  relation 


tan  e  — 


reactance 


L  00 


resistance  R 

The  value  of  the   current  at  any  instant  is  given  by  the 
equation 

E  .    /  L  m\ 


I  -— 


sin    CiO  t 


arc  tan  — - 


y/  R-^  ^  r  oo' 

Circuits  Containing  Resistance  and  Capacity. — In  such  cir- 
cuits the  reactance  is  equal  to --; — ,  where  C,  capacity, 

C  oo 

and  gl>  =^  2  TT  X  frequency,  that  is,  it  is    negative.    The  re- 
active electromotive  force  is  also  negative,  being   equal   to 

.      This  negative  reactance  gives  a  positive  value 

C  00 

to  the  angle  d,  and  the  current  is  accordingly    in    advance 

of  the  electromotive  force.      We  have  then 


Impedance  -—   1/  R"-  _l_ 


C'  oo' 


and 


tan  6  -   — 


reactance 


-^  + 


resistance         '    C  R  oo 
similar  to  the  corresponding  equations  above.     The  instan- 
taneous value  of  the  curreni  is  given  by  the  equation 

^  ■    /      >    1  ^ 

I  __=  - — sm  [00  t  -{-  arc  tan 


v^^+ 


C  R  CO 


C'  00' 


These  relations  are  shown  in  Figs.  3  and  4. 

Circuits  Containing  Resistafice,  Inductance  and  Capacity. 
— In  a  circuit  containing  inductance  and  capacity  the  reac- 
tive electromotive  force  is  the  sum  of  the  inductive  electro- 
motive force  and  the  condenser  electromotive  force;  that  is, 

0?  /  —  -7, — .    The  reactance  is  siniil^rly  the  &wm  of  two 


terms,  L  00 


C  00 


;  thus,  the  reactance  is  positive  ornega- 


ti\e,  according  to  whether  the  inductive  electromotive  force 
is  greater  or  less  than  the  condenser  electromotive  force. 


FIGS.  3  AND  4. 


Whether  the  current  is  behind  or  ahead  of  the  impressed 
electromotive  force  depends  upon  the  same  condition,  for 

reactance  i  L  00 

~R' 


tan  0 


resistance         C  R  00 
The  value  of  the  current  at  any  instant  is 
E 


sin 


R'  \-\L  00 


C  00 


00  t 


arc  ta 


"  [c-^oo  -  -^'  \ 


\C  R  00 

The  diagrams  in  Figs.  5  and  6  illustrate  the  case  of  a 
single  circuit  containing  resistance,  inductance  and  capacity. 
In  the  case  here  represented,  the  condenser  electromotive 


FIGS.  5  AND  6. 

force  is  greater  than  the  inductive  electromotive  force,  and 
the  current  is  therefore  in  advance. 

Circuits  Containing  Mutual  Induction.— To  further  ex- 
emplify the  use  of  the  term  reactance,  let  us  consider  a  cir- 
cuit containing  a  transformer.  Besides  the  electromotive 
forces  already  discussed,  we  must  consider  the  back  electro- 
motive force  due  to  the  influence  of  the  secondar>-  upon  the 
primary  circuit.  This  may  be  resolved  into  two  components, 
one  in  the  same  direction  as  the  current,  and  the  other  in 
quadrature  with  it,  which  will  form  part  of  the  power  elec- 
tromotive and  reactive  electromotive  forces,  respectively. 
The  electromotive  force  introduced  by  a  motor  is  treated  in 
the  same  way. 

These  illustrations  will  suffice  to  show  the  method  by 
which  any  electromotive  force  in  a  circuit  is  resolved  into 
two  components,  one  in  the  direction  of  the  current,  which 
therefore  transmits  power,  and  the  other  at  right  angles  to 
the  current,  wdiich  represents  no  power  but  simply  over- 
comes the  reactance. 

It  is  to  be  borne  in  mind  that  the  terms  here  given  may 
be  used  in  all  alternating  current  circuits,  whether  the  cur- 
rent is  harmonic  or  not;  for,  when  the  current  is  not  strictly 
harmonic,  we  may  consider  it  equivalent  to  an  harmonic 
current.  The  f-r/^/m/ew/ harmonic  current  and  equivalent 
harmonic  electromotive  force  have  the  same  square  root  of 
mean  square  values  as  the  actual  current  and  electromotive 
force,  and  have  such  relative  phase  positions  that  the  same 
power  is  transmitted. 

Reducing   the  Size  of  the   Earth. 


The  results  of  the  recent  races  at  Derby  were  received  by 
cable  in  New  York  City  only  a  few  seconds  later  than  in 
London. 
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Western  University  of  Pennsylvania's  Electrical  Engineering 

Course. 


The  Western  University  of  Pennsylvania  is  probably  best 
known  through  its  observatory,  commonly  known  as  the 
Allegheny  Observatory,  where  Prof.  Langley  made  his  cele- 
brated researches  on  radial  heat,  and  on  aero-dynamics.  It 
was  here  that  the  bolometer  was  invented  and  the  infra-red 
spectra  of  the  sun  and  other  sources  of  radiant  energy  were 
first  mapped  out.  Although  the  university  is  comparatively 
an  old  institution,  having  been  incorporated  in  1819,  it  was 
not  until  f|uitc  recent  years  that  any  attention  was  given  to 
the  engineering  branches,  and  this,  in  spite  of  the  fact  that  it 
is  situated  at  one  (A  the  largest  manufacturing  centres  in  the 
world.  In  1S82  a  chair  of  civil  engineering  was  founded, 
and  filled  by  Prof.  Carhart,  the  author  of  several  well-known 
text-books.  In  1892  a  chair  of  mecham'cal  engineering  was 
createfl,  which  was  filled  ])\  Prof.  Stewart,  and  in  1893  one  of 
electrical  engineering,  which  was  filled  by  Prof.  I""esscnden, 
formerly  professor  of  electrical  engineering  at  Purdue  I'ni- 
vcrsity. 

The  accomi)aiiying  illustrations  show  views  of  the  main 
l)uilding  of  the  university,  of  the  temporary  dynamo-room, 
and  of  the  temporary  electrical  laboratory. 

Although,  as  mentioned  above,  the  electrical  laboratory  is 
only  a  temporary'  one,  it  is  well  equipped,  especially  in  the 
direction  ni  exact  electrical  measurements.  Four  thousand 
dollars  was  invested  in  electrical  instruments  of  the  highest 
class  last  fall,  bought  from  the  Weston  Instrument  Co.. 
White  &  Co.,  Nalder  lirf)s..  and  Queen  &  Co.  In  addition 
to  the  amount  mentioned  above  as  invested  in  the  finer  in- 
struments, a  f|uantity  of  rougher  apparatus  was  bought,  or 
constructed  in  the  university  shops,  and  the  labf)ratory  fur- 
nished with  two  dynamos  and  a  number  of  motors. 

Among  the  finer  apparatus  may  be  mentioned  ten  Weston 
instruments,  including  one  laboratory   standard   voltmeter; 


for  Allegheny,  this  enabling  accurate  measurements  of  mass 
to  be  made),  dividing  engine  and  comparator  from  the  So- 
ciete  Genevoise,  Ayrton-Sumpner,  Ryan  and  Kelvin  elec- 
tn  !iK"ters:     ballistic,  D'Arsonval  and  other  galvanometers: 


DYNAMO    ROOM. 

portable  testing  sets,   dynamometers,  storage  batteries,  in- 
stantaneous contact  api)aratus,  etc. 

The  course  is,  as  usual,  a  four  )ear  one,  the  first  t\vo 
\  ears  being  about  the  same  as  most  technical  colleges.  The 
sho])  work  includes  woodworking,  blacksmithing.  pattern- 
making,  founding  and  machine  shop  work.  One  foreign 
language  is  required  from  engineering  students.  In  the 
junior  year,  the  electrical   engineers  take  up  the  electric, 
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Kelvin  balances,  reading  from  a  few  centianiperes  to  eight 
hundred  amperes;  a  Kelvin  wattmeter,  two  Carhart-Clnrk 
cells,  three  standard  ohm  coils,  in  platinoid  and  constantin; 
specially  designed  <."arey-l'oster  conunutator  and  conduc- 
tivity bridge,  .\yrton-l  Vrry  sccolnnmeter  and  standard  of  self- 
induction,  other  standards  of  self-induction  and  capacit\.  .\n- 
thony  bridge  (from  exhibit  of  Queen  iSc  Co.  at  the  Worlds 
I'^air).  range  from  i  1.000.000  ohm  to  1 11.000.000  ohms: 
Lunnner-Rrodlnm  photometer:  .'^artorius  balance  with 
weights  compared  with  Rerlin  bureau  of  weights  and  meas- 
ures (as  was  determined  very  accurately  by  the  U.  S.  surveys 


i.iagnetic  and  dielectric  circuits:  electro-chemistry,  with 
special  reference  to  thermo-chemistry,  and  practical  ti^i-iing 
work  in  the  laboratory  with  Weston  instnmients.  such  as 
localization  of  faults,  insulation  tests,  standardizing  instru- 
ments, etc.  In  the  second  half  of  the  year,  the  course  com- 
prises dynan:o-machinery.  dynamo  design,  differential  equa- 
tions, and  testing  work  on  dynamos  and  motors. 

In  the  first  half  of  the  senior  year  Bedell  and  Crehore's 
" AlteiT.ating  Currents."  and  Emtage's  "Mathematical  Theory 
<^f  Electricity"  are  completed,  with  ad\anced  labomton  work 
and    absolute    measurements    and    experiments    on    A.  C. 
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circuits.  In  the  second  half  of  the  year,  the  second  vohtnie 
of  Fleming's  "Alternating  Current  Transformer,"  trans- 
former and  station  design,  estimates  on  electrical  construc- 
tion, polyphase  curents,  a  short  practical  course  on  modern 
vector  iiiethiCids,  and  similar  subjects.  During  the  scnic»r 
year  each  pair  of  students  is  required  to  make  the  principal 
working  drawings  of  two  of  the  following:  direct-current  dy- 
namo or  motor,  A.  C.  dynamo  or  motor,  transformer — from 
original  designs. 

Thermodynamics,  steam-engine  design,  mechanics  of  ma- 
terials, graphical  statics,  engine  and  boiler  tests  and  otlier 
engineering  subjects  are  taken  up  during  the  junior  and 
senior  years. 

It  will  be  seen  that  the  university  has  many  advantages  for 
the  performance  of  high-class  research  work,  and  the  neigh- 
borhood of  the  Westinghouse  Electric  Company,  the  Car- 


of  which  (moulds  and  furnace)  the  air  has  been  rarefied  as 
far  as  practicable  through  exhaustion  by  air  pumps  or  other 
mechanical  means. 

The  apparatus  includes  a  long,  air-tight  smelting  channel 
(jr  chamber,  the  hearth  of  which  inclines  to  a  central  orifice, 
lhr(>ugh  which  the  fused  metal  passes  into  the  moulds. 
This  chamber  is  filled  with  the  metal  to  be  smelted,  and  heat 
is  generated  by  passing  an  adequate  current  of  electricity 
through  the  mass  witlu;ut  the  use  of  any  kind  of  fuel,  or  the 
empl(;yment  of  carbon  electrodes.  I«  this  latter  respect,  the 
iuvcntor  of  this  process  claims  that  it  is  entirely  original 
<uid  distinct  from  all  other  electrical  smelting  systems  now 
i'!  use  in  this  country. 

The  furnace  is  lined  with  glazed  fire-bricks,  which  are  so 
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negie  Steel  Works  and  other  large  engineering  works  renders 
it  particularly  suitable  for  the  location  of  a  university  where 
engineering  studies  are  to  be  carried  on. 

The  attention  of  the  citizens  of  Pittsburgh  having  at  last, 
through  the  efforts  of  Dr.  Holland  and  some  of  the  trustees, 
been  called  to  the  advantages  of  having  a  technical  school 
of  high  standing  in  the  neighborhood,  it  is  now  proposed 
to  build  and  equip  suitable  engineering  laboratories  and 
shops.  The  sum  of  $500,000  is  now  being  raised  for  this 
purpose,  and  $160,000  has  already  been  secured.  An  elec- 
trical laboratory  will  be  built  and  equipped  with  the  most 
approved  apparatus  and  machinery,  at  an  estimated  cost  of 
$150,000. 


Electrical  Smelting   in   Germany.' 


BY   FRANK    H.    MASON. 

Among  the  recent  German  inventions  in  metallurgy,  one 
of  the  most  interesting,  by  reason  of  its  simplicity  and  its 
probable  value  in  practical  application,  is  a  process  invented 
by  Mr.  Edward  Taussig,  of  Bahrenfeld,  for  the  smelting  and 
casting  of  metals  by  electrical  heat,  under  the  influence  of 
rarefied  air.**  The  operation  consists  in  fusing  ores  or 
metals  in  a  closed  furnace  or  chamber,  the  hearth  of  which 
is  connected  with  moulds  into  which  the  fused  metal  flows 
by  gravitation,  and  is  cast  into  any  desired  form,  and  in  both 

♦Report  of  U.  S.  Consul-General  at  Frankfort. 

**  In  transmitting  his  report,  Consul-General  Mason  says:  "It 
is  believed  that  this  process,  which  is  not  yet  patented  in  the  Uni- 
ted States,  may  have  a  practical  interest  for  many  foundry  men 
and  producers  of  iron  and  steel  in  our  country.  In  this  connec- 
tion, it  may  be  of  interest  to  know  that  the  American  patents  for 
the  Otto-Hoffman  system  of  coke  manufacture,  with  saving  of 
the  by-products,  have  recently  been  purchased  by  a  syndicate  or- 
ganized at  Pittsburgh  and  Cleveland,  which  is  preparing  to  estab- 
lish extensive  works  under  that  system  at  several  localities  in  the 
United  States." 


efftcient  a  non-conductor  as  to  insulate  quite  perfectly  the 
contents  of  the  chamber,  so  that  the  heat  is  developed  where 
it  is  required  evenly  throughout  the  mass,  and  very  little,  if 
any,  loss  of  current  is  experienced.  From  the  testmiony  of 
experts  who  have  examined  this  process  in  operation,  it  ap- 
pears that  a  degree  of  heat  suf^cient  to  smelt  pig  iron  in 
15  minutes  can  be  generated  and  maintained  without  un- 
duly heating  the  other  parts  of  the  circuit,  and  this  is  equally 
true  ot  the  smelting  of  easdy  fused  metals  like  lead  and  zinc, 
and  of  Siemens-Martin  steel  of  Swedish  origin,  which  is 
known  to  be  one  of  the  most  refractory  of  all  tlie  useful 
metals. 

The  entire  absence  of  coke,  coal,  or  carbon  'dectrodes  se- 
cures to  the  fused  metal  nearly  absolute  purity,  and  the  con- 
tinued exhaustion  of  air  and  the  gases  generated  by  smelting 
increases  the  fluidity  of  the  molten  material,  and  wholly  pre- 
vents oxidation  and  blistering  and  produces  castings  of  a 
dense,  smooth  quality,  which  have  shown,  under  elaborate 
tests  made  by  unimpeachable  authorit}',  the  highest  me- 
chanical qualities  of  which  cast  iron  is  capable. 

Without  attempting  to  estimate  the  practical  value  of  this 
process  or  its  future  range  of  application,  it  is  fairly  wirhin 
the  province  of  the  present  report  to  consider  what  mav  be 
reasonably  inferred  as  to  the  limitations  by  which  the  indus- 
trial process  will  be  restricted,  and  its  probable  economic 
efficiency  for  smelting  and  casting.  For  smelting  raw  ores, 
the  most  obvious  advantage  claimed  for  it  is  tliat  it  can  be 
worked  wholly  by  water  power  and  without  fuel  in  mountain- 
ous and  remote  districts  which  produce  ores  and  have 
abundant  water,  but  no  coal. 

For  fusing  iron,  steel,  or  other  metals  for  casting  pur- 
poses, the  advantages  claimed  are  rapidity  of  operation,  im- 
proved quality  in  the  castings,  susceptibility  of  continuous 
working,  and — even  where  steam  power  is  used  to  generate 
the  current — an  economy  of  fuel  which  is  estimated  at  from 
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30  to  50  per  cent,  of  the  coal  used  in  smelting  by  the  ordi- 
nary method.  From  what  has  l^een  already  stated,  it  would 
appear  that  the  practical  limit  of  capacity  will  be  a  furnace  or 
fusion  channel  from  36  to  40  feet  in  length,  and  capable  of 
containing  at  one  charge  about  one  and  one-half  tons  of 
metal.  liy  working  such  a  furnace  with  a  current  of  30,000 
amperes  and  50  volts — which  would  represent  a  force  of 
about  2,000  h.  p.,  or  somewhat  less  than  the  energy  em- 
plo)ed  in  the  reduction  of  aluminium  at  Xeuhausen — the 
entire  charge  of  3,000  pounds  can  be  fused  and  run  into 
castings  within  a  quarter  of  an  hour.  By  repeating  the 
operation  as  rapidly  as  the  charge  can  be  replaced  and 
snselted,  a  single  furnace  of  this  capacity  can  be  made  to 
turn  (Hit  in  a  w(j:king  day  a  large  quantity  of  castings,  and 
when  motive  power  for  generating  the  current  is  su])i>lied  by 
water,  or  even  by  steam  made  with  a  low,  cheap  (luality  of 
coal,  the  ec<momy  of  the  process  over  present  methods  would 
seem  to  be  obvious. 

Comparisons  have  been  made  with  the  well-known  results 
of  making  iron  and  steel  castings  by  smelting  in  a  Siemens- 
Martin  regenerative  furnace,  where  from  I, coo  to  1,400 
jxjunds  of  coal  are  burned  to  smelt  2,000  pounds  of  iron. 
Assuming  that  water  power  for  the  Taussig  process  is  not 
available,  and  that  the  dynamo  and  air  pumps  must  be 
worked  by  steam,  it  is  claimed  that  the  same  result,  viz.,  the 
smelting  of  2,000  pounds  ul  iron  or  steel,  can  be  effected  by 
the  consumption  of  from  720  to  800  pounds  of  steam  coal — 
an  ec(jnomy  of  50  per  cent,  in  the  use  of  fuel.  This  economy 
is  still  greater,  if,  instead  of  the  foregoing  comparison  with 
smelting  in  a  Siemens  regenerator,  we  consider  the  treat- 
ment of  steel  in  crucibles,  where  1,200  pounds  of  the  best 
coal  is  cfjnsumcd  for  each  1,000  pounds  of  steel,  and  this 
proportion  is  increased  to  1,500  or  even  1,600  pounds  when 
the  coal  used  is  of  inferior  quality  and  yields  a  large  per- 
centage of  ash.  It  is,  therefore,  confidently  asserted  by  ex- 
perts who  have  examined  this  new  electrical  (vacuum)  smelt- 
ing process  tiiat  it  will  secure  a  saving  of  more  than  half 
the  fuel  that  is  now  required  for  the  fusion  of  steel  in  cruci- 
bles, and  that  the  saving  would  be  proportionately  greater 
under  conditions  which  would  enable  the  current  to  be  gen- 
erated by  water  power. 

While  the  ]ireliminar\  experiments — which  have  been 
conducted  with  a  current  of  18  to  20  h.  p. — have  been 
brilliantly  successful,  with  resulting  {products  of  high  and 
uniform  (|uality,  the  practical  application  of  this  new  process 
on  an  industrial  scale  has  yet  to  be  made.  Works  have  been 
built  at  ( Openhagen,  where  it  will  soon  be  put  into  practical 
operation,  and  a  syndicate  has  been  organized  for  a  similar 
purp<ise  in  southern  l*>ance.  The  first  use  of  the  system  will 
be  in  the  production  of  small  castings  of  iron  and  steel,  in 
which  high  (juality,  smoothness  <tt  surface  and  freedom  from 
flaws  and  air  holes  are  especially  importatit.  In  the  earlier 
experiments,  four-bladed  propellers  of  a  size  suitable  for 
electrical  or  steam  launches  were  cast  with  such  excellent 
results  that  the  ultimate  success  of  the  process  for  fine  cast- 
ings U])  to  a  certain  si/e  would  seem  to  be  assure<l. 

In  the  production  of  pig  iron  and  other  met.als  direct  from 
the  ores,  greater  difiiculties  will  no  doubt  be  encountered,  for 
the  reasons,  among  others,  that  the  charge  to  be  smelted  will 
be  necessarily  small,  and  the  furnace  must  be  so  constructed 
as  to  provide  for  the  elimination  of  the  scoriae.  The  experi- 
ments in  this  direction  have  been  made  thus  far  on  onl\  a 
small  scale,  but  the  produced  iron,  owing  to  the  absence  of 
coal  or  coke  and  the  prompt  withdrawal  of  the  air  atid  gases 
generated  by  smelting,  is  verv  pure:  and  since  it  contains  a 
much  l(nvcr  perceiUage  of  carbon  (2.00  per  cent.')  than  ordi- 
nary iron,  it  would  seem  to  be  well  .mLipfrd  to  flii»  manu- 
facture of  steel. 

It  is  estimated  that  with  a  plant  eqiiipped  with  a  motive 
force  of  500  to  600  h.  p.  and  supplied  with  good,  ordinary 
48  per  cent,  ore,  tlie  cost  of  producing  a  ton  of  pig  iron- 


allowing  $2.40  per  ton  as  the  price  of  the  ore — would  not 
exceed  5^9.65,  and  this,  in  the  opinion  of  the  inventor,  could 
be  easily  reduced  to  $8  per  ton  if  a  motive  power  of  1,000 
h.  \).  were  employed.  In  a  report  on  this  process,  which  has 
been  published  in  "  L'Electricite,"  a  leading  electrical  journal 
01  France,  the  statement  is  made  that — 

The  i:niform  disiribution  of  the  heat  by  the  electric  current 
through  the  mass  to  be  melted  adds  to  the  advantages  of  the  pro- 
ce.ss  that  of  perfect  equality  in  the  product,  and,  in  fact,  every- 
thing leads  to  the  belief  that  the  application  of  this  system  will 
afford  a  vast  field  for  remunerative  working.  The  cost  of  a  new 
instiillation  of  this  kind  on  a  large  scale  would  very  slightly  ex- 
ceed that  of  an  ordinary  installation  of  the  same  importance.  In 
reality,  it  would  cost  less,  as  the  new  system  would  be  free  from 
the  expense  of  furnace  repairs  and  replacement  of  crucibles,  which 
is  so  large  an  item  under  the  old  one.  In  both  systems  the  man- 
ual labor  is  about  the  same.  In  the  new  one  it  is,  perhaps,  rather 
less,  as  the  work  of  charging  the  furnace  is  done  away  with,  and 
the  direct  method  of  casting  from  the  apparatus  is  more  simple 
and  economical,  in  addition  to  the  fact  that  much  less  fuel  is  em- 
ployed. 

Fulling  aside,  therefore,  all  mere  conjectures  and  theoriz- 
ing, and  adhering  strictly  to  what  has  been  thus  far  accom- 
l)lished,  the  record  of  actual  results  would  seem  to  be: 

(I  j  It  has  been  shown  that  by  this  process  a  degree  of  heat 
sufficient  to  smelt  a  ton  or  more  of  iron  within  15  minutes 
mav  be  geiv  rated,  sustained  and  applied  at  will  without  vhe 
use  of  carbon  electrodes  and  without  excessive  heating  or 
injury  to  other  portions  of  the  circuit.  This,  alone,  is  a  fact 
of  dominant  and  far-reaching  importance. 

(2)  Castings  of  iron  and  steel,  up  to  a  weight  of  200  pounds 
or  more,  have  been  made,  which  have  shown  all  the  de- 
sirable qualities — smoothness  of  surface,  fineness  of  texture 
and  freedom  from  much  of  the  impurities  which  are  always 
more  or  less  incident  to  smelting  by  ordinary  methods. 

(3)  Pig  iron  of  excellent  quality  has  been  i)roduced  in 
small  quantities  by  diiect  smelting  from  Swedish  ores.  The 
tests  of  this  iron,  as  made  by  the  Royal  School  of  Mines  at 
Berlin,  have  been  published  in  several  technical  journals. 
These  tables  are  too  abstruse  and  complicated  to  be  of  gen- 
eral interest,  but  the  net  results  may  be  summarized  in  the 
statement  that  the  tractile  strength  of  a  round  rod  10  milli- 
metres in  diameter  was  3.410  pouinls.  and  the  resistance  U) 
comi)ression  of  a  rod  301  millimetres  in  length  and  30  milli- 
tres  in  diameter  was  57.850  kilograms,  or  127.270  pounds. 


The  Hatchet  Planimctcr. 


In  our  issue  of  .\\n\\  14.  page  4()i.  we  described  briefly  a 
sim])le  fortu  of  planimctcr  for  measuring  the  areas  of  cur\eN 
such  as  indicator  diagrams.  The  Lond»in  "  Electrician," 
June  I.  re])rints  irom  another  journal  a  simjile  exposition  of 
the  geometry  of  this  little  instrument,  to  which  those  of  our 
readers  who  are  interested  are  referred.  It  a])pears  that  it  is 
the  invention  <»l  .Mr.  H.  Com  Kundsen,  of  Copenhagen. 
I'Vom  this  brief  theor)'  of  the  instrument  it  does  not  appear 
that  it  is  essential  to  start  at  the  centre  of  mass  of  the  figure. 
I'or  indicator  diagrams  it  seems  to  be  best  to  place  the  in- 
strument on  a  line  through  the  middle  of  the  <liagram  and 
perpendicular  to  the  atmospheric  line.  It  is  stated  that  it  is 
preferable  to  trace  the  diagrams  in  the  directions  in  which 
they  are  drawn  by  the  indicator:  8  inches  is  suggested  as  a 
suitable  length.  The  starting  position  of  the  instrument 
need  not  be  exactly  pcqiendicular  to  the  atmospheric  line. 
Some  engineers  who  have  used  the  instrutnent  say  it  is  very 
suitable  and  very  accurate  for  indicator  diagrams. 


NN'ater  nn    ln.<iulatnr. 


Vmi.  Kohlrausch.  who  has  made  experiments  with 
the  purest  water  which  can  possibly  be  produced,  finds 
that  a  column  of  one  inch  has  a  resistance  equal  to  a  copper 
wire  of  the  same  cr6ss-section  passing  twenty-five  thousand 
times  around  the  earth. 
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A  Reliable  Method    of   Recording  Variable  Current  Curves.* 


BY  A.    C.   CREHORE. 

.The  apparatus  described  in  the  paper  is  fv^r  the  purnose 
of  obtaining-  a  continuous  record  of  an  alternating  currenL 
flowing  in  a  conductor,  which  record  will  not  also  include 
the  effects  of  inertia  on  the  parts  of  the  apparatus.  This  is 
accomplished  by  a  photographic  record  made  by  a  beam  of 
light  influenced  directly  by  the  electric  current  without  the 
inten'ention  of  any  moving  material. 

.  Faraday  discovered  that  if  a  beam  of  polarized  light  is 
passed  through  some  substance  in  the  direction  of  the  lines 
of  magnetization  within  that  substance,  there  is  a  rotation  of 
the  plane  of  polarization  in  a  direction  which  is  the  same  as 
the  direction  of  the  current  required  to  produce  such  a  field. 
The  arrangement  of  the  apparatus,  by  means  of  which 
this  principle  is  applied,  is  made  plain  by  the  ac- 
companying illustration.  The  quartz  prism  is  added  that 
small  currents  may  be  recorded,  the  resultant  polarization 
being  then  the  sum  of  the  magnetic  and  quartz  polarizations; 
without  this  prism  the  record  would  become  faint  when  the 
current  approaches  zero,  but  since  quartz  also  naturally  ro- 
tates a  beam  of  polarized  light  this  difficulty  is  thus  obviated. 
The  tube  upon  which  the  coil  carrying  the  current  is  wound 
is  a  glass  tube  of  1.4  centimetres  internal  and  1.8  centimetres 
external  diameter,  and  70.15  centimetres  long.  The  tube  is 
filled  with  carbon  bisulphide,  which  is  confined  by  means  of 
two  plane  parallel  plates  of  glass,  each  1.3  centimetres  thick, 

ACTUAL  ARRANGEMENT  OF  APPARATUS 
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APPARATUS  FOR  RECORDING  VARIABLE  CURRENT 

CURVES. 

fitted  tightly  upon  the  ground  ends  of  the  tube.  Upon  this 
tube  are  wound  six  layers  of  No.  18  double  cotton  copper 
magnet  wire,  occupying  a  length  upon  the  tube  of  61.5  centi- 
metres. The  wire  was  wound  so  that  100  turns  occupied 
12.7  centimetres,  thus  giving  2,c/)o  turns  in  all,  is  very  large 
considering  the  size  of  wire.  The  light  used  was  sunlight 
reflected  from  the  mirror  of  a  heliostat. 

The  ordinates  of  the  record  are  not  directly  proportional 
to  the  magnetizing  force,  though  nearly  so;  the  displace- 
ments of  the  beam  of  light  due  to  the  current  will  be  actually 
proportional  to  the  ordinates  of  a  parabola,  but  in  this  case 
the  portion  that  applies  will  be  so  nearly  a  straight  line  that 
the  displacement  will  be  nearly  proportional  to  the  current. 

The  objections  which  most  naturally  suggest  themselves 
against  this  method  of  taking  current  curves  are  perhaps  the 
following:     The  photographic  plate  must  move  so  quickly 

*  Abstract  of  a  paper  read  at  the  Philadelphia  meeting  of  the 
American  Institute  of  Electrical  Engineers. 


that  the  time  of  exposure  of  any  part  of  the  plate  is  extremely 
short.  To  meet  this  demand  the  most  sensitive  plates  that 
can  be  made  should  he  u«^ed.  The  width  of  the  hand  with 
any  given  plate  depends  largely  upon  the  time  of  expf)sure. 
Then,  too,  a  plate  is  'o  be  desired  that  will  photograph  to- 
ward the  red  end  of  the  spectrum  as  well  a;  in  the  blue.  The 
band  does  not  possess  very  sharp  outlines,  but  gradually 
shades  off  from  dark  to  light. 

These  objections  do  not  have  so  nnicii  weight,  however,  in 
cases  where  the  general  direction  of  the  variation  of  the  cur- 
rent is  what  is  wanted  more  than  any  exact  measurement  of 
its  amount,  and  in  the  majority  of  cases  this  is  really  what  is 
wanted. 

Another  objection  of  a  different  nature  that  seems  difficult 
to  avoid  is  the  fact  that  the  coil,  which  is  wound  upon  the 
tube,  must  necessarily  possess  a  small  amount  of  self-induc- 
tion. It  may  be  said,  however,  that  even  though  we  are  pro- 
hibited from  measuring  certain  currents  on  account  of  this 
self-induction,  we  are  always  sure  that  we  are  measuring  the 
exact  current  which  is  flowing  through  the  coil. 


Relative      Cost    of    Alternating     and     Continuous       Current 

Machines. 

According  to  a  recent  statement  of  Prof.  Forbes  an  alter- 
nating current  dynamo  can  be  obtained  about  40  per  cent, 
cheaper  than  a  direct  current  machine  for  the  same  capacity 
when  dealing  with  large  powers. 


Practical    Notes    on    Dynamo    Calculation.— VII. 


BY  ALFRED  E.  WIENER. 

b. — Energy  Dissipated  by  Hysteresis. 

The  iron  of  the  armature  core  is  subjected  to  successive 
magnetizations  and  demagnetizations.  Owing  to  the  mole- 
cular friction  in  the  iron,  a  lag,  in  phase,  is  caused  of  the 
efifected  magnetization  behind  the  magnetizing  force  that 
produces  it,  and  energy  is  dissipated  during  every  reversal 
of  the  magnetization.  The  name  of  ''Hysteresis"  (from  the 
Greek  vGrepeoo,  to  lag  behind)  was  given  by  Ewing,  in 
1 88 1,  to  this  property  of  paramagnetic  materials,  by  virtue 
of  which  the  magnetizing  and  demagnetizing  etTects  lag  be- 
hind the  causes  that  produce  them. 

Although  Warburg,!  Ewing,^  Hopkinsoir"  and  others 
have  made  numerous  researches  about  the  nature  of  this 
property  of  paramagnetic  substances,  it  was  not  until  re- 
cently that  a  definite  Law  of  Hysteresis  was  established.  In 
an  elaborate  paper  presented  to  the  American  Institute  of 
Electrical  Engineers,  on  Jan.  19,  1892,  Charles  Proteus  Stein- 
metz'*  gave  the  results  of  his  experiments,  showing  that  the 
energy  dissipated  by  hysteresis  is  proportional  to  the  i.6th 
power  of  the  magnetic  density,  directh  proportional  to  the 
number  of  magnetic  reversals  and  directly  proportional  to 
the  mass  of  the  iron.  This  law  he  expressed  by  the  empirical 
fonnula: 

H^  :=  /;^    X    B'  ^   X    A\    X    J/,  , 

where  H^  =  energy  consumed  by  hysteresis,  in  ergs  ; 

77i  ^=  constant  depending  upon  magnetic  hardness 

of  material  ("Hysteretic  Resistance'"); 
B  ^=^  density  of  lines  per  cm^  of  iron; 
N^  I.—  frequency,  or  number  of  complete    cycles  of 

2  reversals,  per  second; 
yT/j  ^=  mass  of  iron,  in  cm'. 
The  values  of  the  hysteretic  resistance  found  by  Steinmetz 
for  various  kinds  of  iron  are  given  in  the  following  table: 

'Warburg,  Wiedem.  Ann.,  XIII.,  page  141  (1881);  Warburg  & 
Hoenig,  Wiedem.  Ann.,  XX.,  page  814  0884). 

='Ewing,  Proceed.  Royal  Soc.  XXXIV.,  page  39  (1882);  Philos. 
Trans.,  Part  II.,  page  526  (1885). 

'J.  Hopkinson,  Philos.  Trans.  Royal  Soc,  Part  II.,  page  455  (1885). 

^Steinmetz,  Trans.,  A.  T.  E.  E.,  volume  IX..  page  3;  The  Electrical 
World.  XIX.,  pages  73,  89  (1892);  XX.,  paye  285  (1892.) 
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TAHLE   XXIII. 


-IIVS'IKKKTH:  KK.SISTANXK  IDR  VAKIOLS 
KINDS  oy  IKON. 


Kind  of  Iron. 

Hysteretic  Resistance. 
"1 

Sheet  Iron,  rnaj^etized  lengthwise 

0025  to    005 

"        "         0165'  thick            

■0035 
004 

'»        "       "OIS'        "     

"        "       -oofj'        "           

•005 

"        '♦       niaf{ncti/c(l   across  Kaniinatioii    

007 

Iron  Wire,  leiij'th-niai'netization. .         

•0035 
040 

.«        <i     tross-              "            

Wrought  Iron,  Norway  Iron    

0023 

"            "     ordinary,  mean 

oo^ii 

<ast  Iron,  ordinary,  mean 

"       "     containing  y^%  Ahuniniutn 

013 

•01  ^7 

"       "           "          i4'i         «'             

0146 

Mitis  Metal 

•0043 

Tof»l-Steel,  glass  har<l 

070 

•'        ♦'      oil  hardened 

027 

•'        "      annealed     

•0165 

Cast   Steel,    hardened 

*'        ''      annealed 

■012  to     028 

•CK)3  "    009 

For  the  materials  employed  in  buildinji:  iii^  the  armature 
core,  accr)nHnj.,'-  to  this  table,  we  can  take  tlie  followin.c:  aver- 
age values  (jf  the  hysteretic  resistance: 

Sheet  iron  :  /;,  —  .0035, 
Iron  wire  :  ;/,  —  .040. 
Inserting  these  values  in  Steinmetz's  e(|uation,  and  reduc- 
injT  the  latter  to  oin*  practical  units,  we  ol)tain  for  the  ener_t,^y 
loss  l)v  hvsteresis  in  any  armature  having  core  built  of  discs 
or  ribbon: 

wj^-^-  10-7   X  .0035   X  U-^-        X  ^'i  X   28,317  X  M 

-5  X   10-7  X  olft^-^  X  A",  X  M,    (36) 

and  in  any  armature  with  core  of  iron  UMre: 

w,,  -    5.7  X   10-'^'  X  ol^;/'  X  A,  X  Af,        (37) 
where  iv/,  -    cncrj^y    absorbed    by    hysteresis,    in    watts; 
I  watt  —   10'  ergs; 
?&„  _-  density  of  lines  in  armature  body,  per  stjuarc 
inch  of  core  section; 

N 
frcMjtii-iuy,  in  cycles  per  second,        7-    X    P  ; 

N       nunibcr   of  revs,  per  niin..  P        ninn- 
ber  of  pairs  of  jioles; 
mass  of  iron  in  armature  core,    in    cidtic    feet; 
I  cu.  ft.  --  28,317  cm'. 
The  mass,  in  cubic  feet,  for  both  dm  mi  and  ring  armatures 

IS 

d„  '"   X  TT  X   /rt   X   6„   X   *, 


X, 


M 


.1/ 


1728 


(3-^) 


ture,  of  which  the  weight,  in  pounds,  of  the  iron  core  is 
known. 

TABLE   XXIV.— HYSTERESIS   FACTORS   FOR  DIFFERENT  CORE 

DENSITIES. 


da'  =  mean  diameter  of  arnialure  core,  in  inches; 

l„        length  of  armature  core,  in  inches; 

b^  -    radial  depth  of  armature  core,  in  inches; 

*,      -  ratio  of  net  iron  section  to  total  cross  section,  sec 
Table  Will.,  Chap.   12: 
1728        multiplier  lo  i  nnvirf  t  ubic  feet  into  cubic  inches. 

Fonmdae  (.V))  and  (.^7)  can  be  rendered  un»re  convenient 
for  practical  use  by  tmiting  the  terms  5  •  lo"'  •  o\^„  ' '',  and 
S.7  X  lO"*"  X  oV",,'-'',  respectively,  into  one  fact<ir.  ;/.  the 
factor  of  hysteresis,  that  is  the  energy  absorbed  by  hysteresis 
in  one  ctibic  foot  of  iron,  when  subjected  to  magnetization 
aiul  demagnetization  at  the  rale  of  one  complete  cycle  (^two 
reversals)  per  second. 

For  convenietice,  the  author,  in  Table  \\1\'.,  has  cal- 
culated the  nuu>erical  valuesof  these  hysteresis  factors,  tj  for 
all  core  densities  from  ic.ooo  to  i25.(XTn  lines  per  square  inch, 
thus  simplifying  the  ecpiation  f<u-  the  hysteresis  loss  into  the 
formula: 

•('),        II   ■    X,    ■    -'A  (3<<) 

lu  Tabic  .WIN  .,  columns  headed  r; -^  48c  arc  atlded 
(or  the  case  the  hysteresis  loss  is  to  be  calculated  for  aji  arnia- 


Watts  dissipated  at  a  frequency 

Watts  dissipated  at  a  frequency 

Magnetic 

Density 

in 

of  one  complete  maei 
cycle  per  second. 

letic 

Magnetic 
denbitjr 

tn 
Ann  at  lire 

of  one  complete  magnetic 
cycle  per  second. 

Armature 

Core. 

Sheet  iron. 

Iron  wire.       | 

Core. 

Sheet  iron.      1 

Iron  wire. 

Lines  ot 

Force 

per  sq. In. 

1 

Force 
per  ir|.  in. 

p.  cu.  ft. 

per  lb. 

p.  cu.ft. 

per  lb.  1 

l>.  cu.  ft. 

per  lb. 

p.cu.ft. 

per  lb. 

1 

ir^4So 

n 

nr-HtSo  1 

« 

,-»-4So 

n 

ir+^4So 

loooo 

1    25 

•0026 

14-3 

•030 

66000 

2572 

•0537 

294  0 

•613 

15000 

2   40 

0050 

274 

•057 

67000 

26   34 

•0550 

301  0 

-628 

20000 

3-79 

•0079 

43  3 

•090 

68000 

26  97 

•0563 

308-2 

•643 

25000 

5"42 

0113 

62  0 

-129 

69000 

27  61 

•0576 

315s 

•658 

30000 

7  30 

0152 

83-5 

•174 

70000 

28  26 

-0589 

322-8 

•673 

31000 

770 

0160 

880 

•183 

71000 

28  91 

•0603 

330- 1 

•688 

32000 

8  10 

•0168 

926 

•192 

72000 

29  56 

0617 

337 -6 

-704 

33000 

8  50 

•0177 

97-2 

-202 

73000 

30  22 

0631 

3451 

•720 

34000 

8  91 

•0186 

IOI-8 

•212 

740f>o 

30  89 

•0645 

3529 

•7.?6 

35000 

933 

•0195 

106-5 

•222 

75000 

31  56 

•0659 

360-7 

•752 

36000 

976 

0204 

III  5 

•232 

76000 

32  23 

•0673 

368  5 

•768 

37000 

10  20 

0213 

116  5 

•242 

77000 

32  91 

•0687 

376 -3 

-784 

38000 

10  65 

0222 

121  -6 

■253 

78000 

33  60 

0701 

3842 

-800 

39000 

11   10 

-0231 

126  8 

•264 

79000 

3429 

•0715 

392  I 

-817 

40000 

II  55 

•0240 

132  0 

■275 

80000 

3499 

•0730 

4000 

•8.H 

41000 

1201 

•0250 

1372 

•286 

81000 

35  69 

•0745 

408 -0 

•851 

42000 

12-48 

•0260 

142  5 

•297 

82000 

36-40 

0760 

4160 

•868 

43000 

12  96 

•0270 

1480 

-308 

83000 

37   II 

•0775 

424  0 

-885 

44000 

13  45 

■02S0 

1537 

-320 

84000 

37  82 

•0790 

432  4 

-902 

45000 

13  95 

•0290 

1594 

•332 

85000 

38  54 

•0805 

440-8 

919 

46000 

14  45 

■0300 

165-1 

•344 

86000 

39  27 

-0820 

449  2 

936 

47000 

14  95 

•031 1 

170-8 

•356 

87000 

40  01 

•0835 

457  6 

954 

4S000 

15  45 

0^22 

176-6 

■368 

88000 

40  75 

-0850 

4660 

972 

49000 

15  96 

•0333 

182-4 

■380 

89000 

41  50 

•0865 

474  5 

990 

50000 

16-48 

■0344 

188-3 

•392 

90000 

42  25 

•0881 

483  0 

1  008 

51000 

17  01 

•0355 

^94  3 

•405 

91000 

43  00 

•0897 

491   5 

1  023 

52000 

17  55 

•0366 

200-6 

-418 

92000 

43  76 

0913 

500  0 

1  042 

53000 

18  10 

•0377 

206  9 

•431 

93000 

44  53 

•0929 

509  0 

I  064 

54000 

18  65 

•0388 

213-2 

•444 

94000 

45  30 

0945 

518  0 

1  080 

55000 

19  21 

•0400 

219-5 

•457 

95000 

46  07 

•0961 

527  0 

I  098 

56000 

19  78 

0412 

226-0 

•470 

96000 

46  85 

•0077 

5^6  0 

I    116 

57000 

20  35 

•0424 

232 -6 

-484 

97000 

47^3 

■Of)93 

545  0 

I   '35 

5S000 

20  92 

•0436 

239-2 

•498 

98000 

48  41 

1009 

554  0 

1   154 

59000 

21  -50 

•0448 

245-8 

•512 

99000 

49-20 

1025 

5^3  0 

I   173 

60000 

2209 

■04f>o 

2525 

•526 

100000 

50  00 

1041 

572  0 

I   192 

61000 

22  69 

•0472 

2594 

•530 

105000 

54  06 

1    1127 

61S  0 

I   290 

62000 

23  29 

•0485 

266-3 

•554 

IIOOOO 

58  23 

-1215 

6«i  0 

1   388 

63000 

23  89 

•0498 

273  0 

■5<>8 

115000 

62  53 

■1305 

715  0 

1  490 

64000 

24  50 

0511 

280  0 

•5'\? 

, 120000 

66  <)5 

1400 

7(15  0 

I  595 

65000 

25-11 

•0524 

287  0 

-598 

125000 

71   50   ^1500 

817-5 

I  705 

The  values  of  7  contained  in  this  table  arc  graphically 
re])reseiUed  in  b'ig.  14.  two  different  scales  being  used  in 
plotting  the  curves,  as  designated. 

With  regartl  to  the  exponent  of  o\J„  ,  in  formul.x  (36)  and 
(37),  which  Stcinmetz  found  to  be  approximately  :=  1.6 
»<ver  the  whole  range  of  magnetization,  Ewing,^  by  vcn*'  re- 


■  iiimTTTTTTn 


III  t  i  i 

FIG.   14 


in 


Cljr  1l«44 


cmt  investigations  has  found  that  it  varies  at  different  mag- 

'J.  A.  KwliiK  Hiid  Miss  Holon  r,.  Klaaj^.-son,  PJUIor.  Trnnc.  Roy. 
.'^•x'.;  "KlorSrlrlnn"  (botidon).  v^himo  XXXII  ,  pa^rrji  fi.-^e.  6fiR.  713; 
NXXI11  .  \MKK^»  fi.  .IS  (April  and  May.  18»4);  The  F/lectrlcJil  World. 
XXTll  r>fi!>.  RT.1.  614.  680,  714.  740  (April  and  May,  \«H);  "Eleo- 

trlcal  1  r."  XVH-,  P«^  1"  (May  9.  ISHJ. 
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netizations.     In  the  case  of  thin  sheet  iron  (.0185  inch),  for  in- 
stance, the  hysteretic  exponent  ranged  as  follows: 

TABLE   XXV.— HYSTERETIC    EXPONENTS    FOR    VARIOUS 

MAGNETIZATIONS. 


Magnel 

ization. 

III  Lines  per  c.  in  ^ 
(Ciausses). 

Ill  Lines  of  Force  per 
0     sq.  inch. 

Hysteretic  Exponent. 

200  to        500 

500   "     1, 000 

1,000   "     2,000 

2,000   "     8,000 

8,000   "  14,000 

1,300    to     3,000 

3,000    "      6,500 

6,500    "    13,000 

13,000    "   50,000 

50,000    "   90,000 

19 

1.68 

1-55 

1.475 
1.7 

Although  Ewing  thus  has  shown  that  no  formula  with  a 
constant  exponent  can  represent  the  hysteretic  losses  within 
anything  like  the  limits  of  experimental  accuracy,  he  con- 
cludes that  Steinmetz's  exponent  1.6  gives  values  which 
are  nowhere  so  grossly  divergent  from  the  truth  as  to  unfit 
them  for  use  in  practical  calculations.  This  conclusion 
holds  particularly  good  for  the  densities  apj^lied  in  dynamo- 
electric  machiner}^  as  from  the  table  given  above  can  be  seen 
that  for  densities  between  4  and  14  kilogausses  (25,000  and 
90,000  lines  per  square  inch,  respectively),  see  Table  XVIL, 
chapter  12,  the  hysteretic  exponent,  according  to  Ewing's  ex- 
periments, varies  from  1.475  to  1.7,  the  average  of  which  is 
1.59,  indeed  a  good  agreement  with  Steinmetz's  value. 

Experiments  on  the  variation  of  the  hysteretic  loss  per 
cycle  as  function  of  the  temperature  have  been  made  by  Dr. 
W.  Kunz,^  for  the  temperatures  up  to  800  degrees  C.     They 
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show  that  with  rising  temperature  the  hysteresis  loss  de- 
creases according  to  a  law  expressed  by  the  formula 

H=a  +  b  t, 
where  H=  hysteresis  loss  per  cycle,  in  ergs; 
/    =  temperature,  in  centigrade  degrees. 
a  and  ^  =  constants  for  the  material,  dependingupon 
the  temperature  and  on  the  maximal  induction. 
The  decrease  of  the  hysteretic  loss,  consequently,  consists 
of  two  parts:  one  part,  b  /,  which  is  proportional  to  the  in- 
crease  of  the  temperature,    and    another    part,    a,    which 
becomes  permanent,    and  seems  to    be   due  to  a    perma- 

'Dr.  W.    Kunz,    "Rlektrotechn.  Zeitschr.,"  volume  XV.,  page  191 
(April  5,  1894);  The  Electrical  Wo-ld,  XXIII.,  page  647  (May  12,  1894). 


ncnt  change  of  the  molecular  structure,  produced  by  heating, 
This  latter  part,  in  soft  iron,  is  also  jjroportitinal  to  the  tem- 
perature, thus  making  the  h).steretic  loss  of  s<;ft  iron  a  linear 
function  of  the  temperature,  but  is  irregular  in  steel. 

The  curves  in  the  latter  case  show  a  slightly  ascending  line 
to  about  3(xj  degrees  C,  then  change  into  a  rapidly  descend- 
ing straight  jjoition  to  alxnit  6(xj  degrees  C,  when  a  second 
'■  knee"  (jccurs,  and  the  descension  becomes  more  gradual. 

The  writer  has  refigured  all  of  Kunz's  test  results,  basing 
the  same  u])on  the  hysteresis  loss  at  20  degrees  C.  as  unity 
in  every  set  of  observations.  In  hig.  15  dotted  lines  have 
tlien  been  drawn,  enclosing  all  the  values  thus  obtained,  for 
soft  iron  and  for  steel,  respectively,  and  tw(j  full  lines,  one 
for  each  quality  of  iron,  are  placed  centrally  in  the  planes 
bounded  by  the  two  sets  of  dotted  lines,  thus  indicating. the 
average  values  of  the  hysteretic  losses,  in  ]>er  cent,  of  the 
energy  loss  at  20  degrees  C.  Arranging  the  same  in  form  of 
a  tal)le,  the  following  law  is  obtained: 

TABLE    XXVI.— VARIATION    OF    IIVSTERESIS  LOSS  WITH 

TEMPERATURE. 


Temperature  in  Centi- 
grade Degrees. 

Eneigy  dissipated  bv  Hysteresis  in  per  cent,  of 
Hysteresis  Loss  at  20°  C. 

Soft  Iron. 

Steel. 

20° 
100° 
200° 
300° 
400° 
500° 
600° 
700° 
800° 

20° 

100 
90 
80 
70 
60 

50 
40 

30 
20 

70 

100 

103 
106 
IIO 

80 

50 
20 

15 
10 

40 

The  last  row  of  this  table,  which  gives  the  hysteresis  loss 
at  20  degrees  C,  at  the  end  of  the  test,  shows  that  the  energy- 
required  to  overcome  the  hysteretic  resistance  is  reduced  to 
about  70  per  cent,  in  case  of  soft  iron  and  to  about  40  per 
cent,  in  case  of  steel,  after  having  been  subjected  to  magnetic 
cycles  at  high  temperatures.  Kunz  further  found  that  the 
hysteretic  energy  loss  can  thus  be  considerably  reduced  by 
repeatedly  applying  high  temperatures  while  iron  is  under 
cyclic  intiuence. 

For  soft  iron  a  set  of  straight  lines  was  obtained  in  this  way, 
each  following  of  which  had  a  lower  starting  point,  and  ae- 
scended  less  rapidly  than  the  foregoing  one,  until,  finally, 
after  the  fourth  repetition  of  the  heating  process,  a  stationary 
condition  was  reached. 

For  steel,  already  the  second  set  of  tests  with  the  same 
sample  did  not  show  the  characteristic  fomi  of  the,  at  first 
ascending,  then  rapidly,  and  finally  slowly  descending  steel 
curve,  but  furnished  a  rapidly  descending  straight  line.  For 
every  further  repetition,  the  corresponding  line  becomes  less 
inclined,  and  for  the  fifth  test  is  parallel  to  the  axis  of 
abscissae.  Steel,  therefore,  after  heating  it  but  once  as  high 
as  800  degrees  C,  loses  its  characteristic  properties,  and 
with  every  further  repetition  becomes  a  softer,  less  carbona- 
ceous iron. 

c. — Energy  Dissipated  by  Eddy  Currents. 

From  his  experiments  Steinmetz  also  derived  that  the 
energy  consumed  in  setting  up  induced  currents  in  a  body 
of  iron  increases  with  the  square  of  the  magnetic  density, 
with  the  square  of  the  frequency,  and  in  direct  proportion 
with  the  mass  of  the  iron: 

//,  —  fi  X  ^=  X  i\rx  M^; 
H„  ---  energy  dissipated  by  eddy  currents,  in  ergs; 
B  --  density  of  lines  of  force,  per  cm-  of  iron; 

N 

Ny  — ^  frequency,  in  cycles  per  second,  -'^-  ~  y^  P  ■ 

60 


M^^^  mass  of  iron,  in  cm'^; 
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constant,  depending^  upon  the  thickness  and  the  spe- 
cific electric  conductivity  of  the  material: 


n' 


/.   ^'^     /    y^   /.    io-9-_  1.645    ^    ^\    -^-    Yx   ^     '° 


<y,  -    thickness  in  cm; 

;/,  :—  specific  conductivity  in  mhos; 

for  iron:   y^  —  100,000  mhos; 
for  copper,   ;/,  -_  700,000  mhos. 
Inserting  the  value  of  f,,  with  reference  to  iron,  into  the 
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FIG.  16. 
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above   formula,  and  transforniinp;'  int(j   practical   units,  the 
eddy  current  h^ss  in  an  armature,  in  watts,  is  obtained: 

w,  -■=:  10-7  X   1.045   X  (2,54  oy  X    IO-4  X    - — ;- 

X  A'7  X  28,317  X  Mtt-  7.22  X   10-8  X  (5=  X  c^\ 


X  A7  X  M. 


(40) 


'lAI'.I.F,    .WVIl.— KDDV   CURUF.NT  FACTORS  FOR  DIFFFRFXT 
CORK  nKNSITIKS  AM)  FOR  VARIOUS  LAMINATIONS. 


Mkicnetlc 

W.ilts 

dissipated   pe 

r  cubic 

Magnetic 

Watts 

4 

•lissinated   per  cubic 

Uciisiiy 

font  0 

f  iron  a 

I  a  fret] 

iiency 

Deiisiiy 

foot  of  iron 

at  a  frequency 

Armature 

of  I 

eyrie  j 

er  second.          1 

AniiAlurc 

Core. 
Lincv  of 

of 

I  cycle 

per  second. 

Cure. 
LInr*  of 

Force 
per  v|.  Id. 

TliiikiK'ss  of  Lnniination,   S 

Thickness  of  Lamination,    S 

•010" 

•020", 

•040" 

•oHo" 

l>er  %i\.  in. 

•010" 
•03«5 

•020" 

0<o" 

•oSo" 

ICXXK) 

0007 

■003 

012 

•046 

6^)000 

•126 

•503 

2  013 

15000 

0016 

007 

026 

104 

67000 

•0325 

•130 

•5«9 

2  075 

20000 

0029 

012 

046 

■185 

68000 

■0335 

H34 

•534 

2   137 

25000 

•0045 

•018 

■072 

■288 

69000 

■0345 

•I3« 

•550 

2  200 

30000 

•c»65 

026 

104 

•416 

70000 

•0355 

•142 

•566 

2  265 

31000 

•(K)70 

•028 

III 

•444 

71000 

■03"5 

•146 

•582 

2  ^.^o 

32000 

•0074 

030 

•118 

•472 

72000 

•0375 

■150 

•  599 

2  396 

33000 

■0079 

•032 

•126 

■503 

73000 

•03X5 

■154 

6l<> 

2  463 

34000 

•00S4 

•034 

>.H 

•534 

74000 

•0396 

■158 

633 

2  530 

35000 

0089 

0^6 

142 

•5f'7 

7SOOO 

•0407 

•163 

•650 

2    f)00 

36000 

■0094 

■038 

•150 

•600 

7(^)000 

0418 

•167 

•  668 

2    670 

37000 

■  oo()9 

040 

•i.s-'^ 

■(^.u 

77000 

•0429 

•171 

•  ''85 

2    740 

38000 

0104 

042 

•167 

•667 

78000 

0440 

•I7<. 

■703 

2    810 

3c;ooo 

Olio 

•044 

•176 

•703 

7<)00o 

•0451 

•180 

721 

2    883 

40000 

0116 

046 

•«'\S 

•740 

800CK) 

0462 

•1X5 

740 

2    95S 

41000 

0122 

•049 

•194 

•777 

81000 

•0474 

190 

•7.5S 

3  033 

42000 

•0128 

•051 

•204 

•815 

82000 

0486 

•194 

•777 

3  108 

43000 

■oi.U 

•054 

•214 

•X.S.S 

83000 

0408 

•199 

■796 

3   '■*^4 

44000 

0140 

•056 

•224 

•8<)6 

84000 

0510 

•204 

•815 

3  2fo 

45000 

•  0 1 46 

•059 

■234 

•937 

S5CXX1 

0523 

•20<) 

•«\?5 

3  340 

46000 

■0153 

•o(^>i 

•24.S 

■979 

8<KXX) 

■0535 

214 

•X55 

3  420 

47000 

0160 

•064 

•25h 

I  022 

87000 

.0548 

219 

•«75 

3  500 

48000 

•oi()7 

•067 

•207 

I  ■  o<i6 

88000 

05  ("O 

224 

•805 

3  S-^^o 

49000 

•0174 

070 

■278 

I  no 

8i)ooo 

•0573 

•229 

•916 

3    «>"2 

50(XK) 

oiSi 

•072 

•289 

»   >55 

fXXXXI 

■  058(1 

234 

■937 

3  745 

5IOCX1 

01 SS 

■075 

•3(xj 

I  21x1 

<)IO<X> 

0509 

240 

•958 

3  •*^3o 

52000 

•0195 

•07S 

3«2 

I  248 

« J  2000 

•0^»I2 

•245 

979 

3  o'S 

53000 

•0202 

•081 

.>24 

I     2«)7 

93000 

0625 

250 

I  000 

4  000 

54000 

0210 

■0.S4 

\\M 

>  346 

04000 

0638 

•255 

1  021 

4  085 

55o(x> 

•0218 

•087 

.U9 

«   397 

05000 

•06s  I 

261 

I   043 

4   170 

5(K»00 

•022(> 

•o»)i 

■M'2 

I  448 

o(xxx> 

•o<>65 

266 

1   0^14 

4   257 

57(xxi 

•02  54 

•094 

M^ 

I   500 

07000 

0670 

•272 

I   086 

4  345 

5S(XK) 

0242 

■Oi)7 

•3J<<) 

«  555 

98000 

•0603 

•277 

1    109 

4  43<> 

51^000 

0251 

101 

•403 

t  -610 

00000 

0707 

•283 

1    132 

4  52S 

(KXIOO 

•02<>0 

•  104 

■41(1 

I  6<>5 

lOOOOO 

•0722 

•289 

I    15b 

4    022 

6 1  OCX) 

•02(>9 

•108 

4.?o 

1   720 

105000 

•0797 

3>9 

1    274 

5  O.J5 

621XX) 

•027S 

IM 

444 

I   77" 

I  looixi 

•0875 

350 

I    ?o8 

5  5'J3 

63000 

•02S7 

"5 

•45S 

I  8.U 

1 1 5'xxi 

0055 

•.?^2 

1   <;28 

6    113 

64000 

0296 

iiS 

•473 

I  891 

120000 

•  1040 

•416 

I  064 

6  (.55 

65000 

•0305 

122 

•486 

>  95» 

125000 

1128 

45« 

I  •  8o(> 

7222 

6  =  thickness  of  lamination,  in  inches; 
oV?>^  =  core-density,  in  lines  of  force,  per  square  inch; 
A',  =  frequency,  in  cycles  per  second; 
A/  -     mass  of  iron,  in  cubic  feet. 

Uniting  again  7.22  x  10— ^  x  6'  <  oVJ'^  into  one  factor, 
in  this  case  the  Eddy  Current  Factor,  t^  we  have  the  simpli- 
fied formula: 

zf;^  —  f,  X  A'l*  X  M.  (41) 

The  values  of  £  for  core-densities  from  10,000  to  125,000 
lines  per  square  inch  and    for    laminations   of   thickness, 
(5  ^=  .010",    .020",    .040"  and    .080",    are    given    in    Table 

Curves  corresponding  to  the  values  of  £  in  the  above 
table  are  phjtted  in  P'ig.   16. 

(To   be   continued.) 


Woven    Wire    Brushes. 


To  the  Editor  of  The  Electrical  World  : 

1  greatly  dislike  making  claims  for  priority,  and  I  do  st^  in 
the  present  case  merely  in  the  interests  of  the  public. 

1  observe  that  it  is  being  claimed  that  certain  "  broad 
funtlainenlal  "  U.  S.  A.  patents,  dateil  1889  and  1891,  control 
'■  all  forms  of  woven  wire  dynamo  brushes,"  or,  as  we  call 
them  in  England,  wire  gauze  brushes.  Permit  me,  thtre- 
f(jre,  to  anntjunce  U)  all  whom  it  may  concern,  that  in  the 
Dritisli  patent  12,372  of  Oct.  16,  1885,  in  the  names  of  L.  S. 
Crossley,  W.  T.  Godden  and  myself,  for  "Improved  means 
for  regulating  the  action  of  dynamo-electric  machines,"'  the 
following  i)assage  occurs:  "The  brush  or  rubber  may  be 
composed  of  fine  wire  gauze  rolled  into  a  flat  mass  of  the 
requisite  thickness,  and  to  prevent  the  fraying  of  the  edges, 
we  cut  the  gauze  from  the  sheet  diagonally."  The  late  L.  I. 
Crossley's  share  of  the  patent  relates  to  the  governing  of  a 
shunt  wound  dynamo  running  at  a  variable  speed  and  occa- 
sional!) in  reverse  directions,  as  in  train  lighting.  The  other 
details  of  the  patent  were  invented  by  me,  and  Mr.  Gtxlden's 
name  a[)peared  as  senior  partner  of  my  firm.  I  did  not 
recognize,  at  the  time,  the  importance  of  wire  gauze  brushes, 
though  they  worked  excellently  from  the  first.  This  was. 
perhaps,  because  even  in  18S5  my  dynamos  were  practically 
sparkless.  Unfortunately  for  me,  no  claim  was  made  in  the 
patent  for  wire  gauze  brushes,  and  the  invention  is  and  al- 
ways has  been  public  property.  I'or  this  reason  I  write  this 
letter. 

A  somewhat  similar  claim  was  set  up  in  this  country  sonic 
time  ago,  and  I  was  obliged  to  sto|)  it  |>rivately,  as  I  was  un- 
able to  do  so  publicly,  because  i>n)fessional  cti(|uette  in  Eng- 
land strictly  forbids  all  direct  advertising  by  consulting  engi- 
neers. 
Lon«lun.  Knpland.  ALEXANDER  P.  TROTTER. 


The    Antwerp    Exhibition. 


One  of  the  features  of  interest  in  the  Antwerp  Exhibition 
will  be  a  number  of  exhibits  illustrating  the  historv-  an<l 
progress  of  the  various  forms  of  artificial  ilhunination.  Ail 
kinds  of  lights,  from  the  early  Pompciian  and  Roman  lamps 
down  to  the  most  modern  forms  of  electric  lamp,  will  be  rep- 
nScjited.  To  electrical  engineers  a  complete  scries  of  ex- 
hibits <4  this  character  would  be  both  an  interesting  and  in- 
structive sight,  and  it  is  to  be  hope<l  that  even*  effort  will  l>c 
made  to  make  it  as  complete  as  possible. 


Underground    Electric     Railway    for  Paris. 


Work  will  soon  be  begun  on  the  underground  electric  rail- 
w.Tv  from  the  Piois  de  P<nilogne  to  the  Porte  de  X'incenncs, 
which  will  have  a  length  of  11.2  kilometn^s  and  the  tunnel 
a  diameter  of  6.3  metres.  The  spee<l  of  trains  will  he  20 
kilometres  per  hour,  and  the  voltage  of  the  electric  current 
500. 
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^]JLECTRO-PHYSICS. 

Tae  Work  of  Hertz. — The  tirst  part  of  a  Royal  Institute 
lecture  by  Prof.  Lodge  is  published  in  the  Lond.  "Elec, " 
June  8.  A  portrait  ot  Hertz  and  a  complete  list  of  eighteen 
of  his  papers,  which  are  not  incorporated  in  his  book,  are 
given.  In  the  lecture  he  gives  experimental  demonstrations 
of  the  outcome  of  Hertz's  work;  the  present  portion  is  some- 
what elementary,  starting  with  analogies  of  electrical  and 
other  waves,  and  a  brief  description  of  the  vibrator.  The 
lecture  is  discussed  in  the  leading  editorial,  where  the  ap- 
paratus as  made  by  Dr.  Lodge  is  briefly  described;  the  oscil- 
lating sphere  and  the  sparking  apparatus  are  enclosed  in  a 
wooden  box,  the  waves  set  up  being  allowed  to  escape  only 
in  one  direction  through  a  circular  aperture  in  front,  thus 
forming  a  sort  of  electrical  lantern,  which  was  here  ex- 
hibited for  the  first  time;  the  present  apparatus  is  said  to 
simplify  greatly  the  demonstration  of  Hertz's  researches. 

Flow  of  Electricity  from  Points. — An  article  by  Mr. 
Precht  from  the  "Ann.  Phys.  u.  Chem.,"  volume  XLJX., 
page  150,  on  the  absolute  measurement  of  the  flow,  is  ab- 
stracted in  the  "Foreign  Abstracts  of  the  Inst,  of  Civ.  Eng.," 
volume  CXV.,  Part  I.;  the  voltage  at  which  flow  began  was 
quite  different  for  the  positive  than  for  the  negative  conduc- 
tor and  differed  also  very  greatly  with  the  materials  and 
their  conditions;  among  other  things  he  found  that  there 
was  less  discliarge  from  a  bundle  of  points  tlian  from  a  single 
one;  to  produce  a  charge  of  100  x  10—9  amperes,  from  one 

particular  needle,  an  average  voltage  of  8,188  was  required; 
in  the  paper  some  calculations  are  given  of  the  quantitv  dis- 
l)ersed  silently  by  an  ordinary  lightning  conductor  during  a 
storm. 

Electric  Waves. — A  correspondence  of  Mr.  Deeley  is  pub- 
lished in  the  Lond.  "Elec,"  June  8,  and  is  discussed  editori- 
ally; the  question  involved  refers  as  to  whether  electric  and 
magnetic  fields  can  exist  independently. 

Electro-Mag nelic  Properties  0/  Parallel  Conductors. — The 
article  by  Mr.  Steinmetz,  mentioned  in  the  Digest  last  year, 
is  abstracted  in  the  "Foreign  Abstracts  of  the  Inst,  of  Civ. 
Eng.,"  volume  CXV.,  Part  I. 

Electricity  a7id  Its  Connection  with  Other  Physical  Phe- 
nomena.— An  article  by  Mr.  Schwartze  on  this  subject  is 
published  in  the  "Elek.  Anz.,"  May  31. 

Electrici'y  from  Waterfalls.— k.  note  in  "Cosmos,"' 
June,  9,  refers  to  experiments  of  Mr.  Lcnard  made  v.ith 
waterfalls  in  the  Alps,  showing  that  the  water  is  charged 
positively  and  the  air  surrounding  it  negatively. 

MAGNETISM. 

Intense  Magnetic  Fields.  — A  translation  of  the  article  of 
Prof.  Du  Bois,  mentioned  in  the  Digest  April  7,  May  5  and 
May  19,  is  published  in  abstract  in  the  "Phil.  Mag."  for  June. 
A  large  ring  was  used,  made  of  the  best  Swedish  iron.  50 
centimetres   mean   diameter   and    10   centimetre:,   thick;    a 


magnetomotive  force  of  108,000  ampere  turns  could  be  used; 
the  highest  value  of  the  inductance  was  about  180  henrys, 
corresponding  to  a  time  ratio  of  75  seconds.  He  found  that 
the  absolute  leakage  diminished  considerably  as  the  current 
was  increased,  and  that  it  was  therefore  a  fallacy  to  assume 
that  leakage  must  always  increase  when  saturation  is  being 
approached;  the  leakage  was  also  considerably  diminished 
by  the  ampere  turns  near  the  air  gap,  which  fulfilled  the  func- 
tion of  keeping  the  flux  from  spreading;  the  strong  fields 
were  produced  by  concentrating  the  flux  through  properly 
shaped  pole  pieces,  the  shape  of  which  was  dete^ined  em- 
pirically; a  truncated  cone  of  a  semi-vertical  angle  of  60  de- 
grees was  found  best;  for  a  diameter  of  the  field  of  5  milli- 
metres, &C  was  equal  to  36,800  C.  G.  S.  units  and  for  3  milli- 
metres, 38,000;  the  induction  in  a  piece  of  thin  iron  wire  was 
found  to  be  60,000,  which  corresponds  to  a  tension  of  144 
kilograms  per  square  centimetre.  He  thinks  that  it  is  pos- 
sible to  obtain  fields  of  40,000  with  such  magnets,  but  that 
above  this  it  would  require  apparatus  out  of  proportion  with 
the  purpose  in  view. 

Magnetization  at  High  Frequency. — The  paper  abstracted 
in  the  Digest  June  16  is  abstracted  more  fully  in  the  "Phil. 
Mag."  for  June. 

Magnetic  Action  of  Cathode  Rays. — The  Lond.  "Elec," 
June  8,  contains  an  article  discussing  Lenard's  experiments, 
more  particularly  the  fact  th?t  cathode  rays  are  deflected  by 
a  magnetic  force. 

Alternate  Current  Magnets. — The  article  abstracted  in  the 
Digest  June  2  is  published  in  full  in  the  "Phil.  Mag."  for 
May. 

UNITS,   MEASUREMENTS   AND   INSTRUMENTS. 

Polarity  Indicator. — In  the  "Zeit.  fuer  Elek.,"  !May  15, 
Mr.  Kratzert  states  that  with  litmus  paper,  curcuma  pa]^er 
and  pole-reagent  paper,  the  positi"2  electric  pole  acts  like  an 
acid  and  the  negative  like  a  base  (alkali) :  if  litmus  paper  i- 
moistened  with  acid  the  positive  pole  will  color  it  black  and 
the  negative  blue:  if  moistened  with  a  base  the  reaction  is  the 
same  as  with  ordinary  paper. 

Hummel  Meter. — A  translation  of  the  description  of  this 
meter,  referred  to  in  the  Digest  June  9.  is  given,  together 
with  the  illustrations,  in  the  Lond.  "Elec.  Rev.,"  ]\\r\e  8. 

Physical  Units — .\n  article  by  Mr.  Maclean   is   begun 
the  Lond.  "Elec.  Eng.."  Jime  8. 


m 


DYNAMOS   AND   MOTORS. 

Non-Synchronous  Motors. — A  mathematical  paper  on 
motors  with  short  circuited  amiatures.  by  Prof.  Potier,  is 
published  in  the  "Bui.  Soc  Int."  for  May;  fundamental  for- 
mulas a/e  deduced  and  their  application  illustrated  by  numeri- 
cal examples.  In  the  discussion.  Mr.  Boucherot  gives  a 
summary  of  the  results,  in  the  form  of  curves,  of  the  measure- 
ments mentioned  in  the  Digest  June  23,  under  "Transmis- 
sion of  Power." 
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Polymorphique  Generators. — The  classification  given  in 
Mr.  Hospitalier's  article  (see  Digest,  June  i6;,  together  with 
the  list  of  installations  where  the  various  types  are  used,  is 
published  in  the  Lond.  •'Elec.  Eng.,"  June  «. 

Cdil-Helmer  Gtneralur. — A  translation  of  the  descriptive 
article  mentioned  in  the  Digest,  Nov.  i8,  1893,  is  given  in 
the  "Foreign  Abstracts  of  tiie  Inst,  of  Civ.  Eng.,"  volume 
CXV.,  Part  I. 

AKC    AND    INCANDESCENT    LIGHTS. 

Mulnple-FiUtment-J.ainp  Base. — A  base  is  described  and 
illustrated  in  the  "Elek.  Anz.,"  June  3,  in  which  all  three 
filaments  arc  connected  with  one  end  to  one  pole  and  the 
other  end^  with  three  metallic  rings  en  the  base,  connection 
to  which  is  made  with  three  concentric  milled  head  keys. 

Invesligations  with  the  Alternating  Current  Arc. — An  ab- 
stract of  the  article  by  Mr.  Blondel,  mentioned  in  the  Digest 
Oct.  14  and  28,  1893,  is  given  in  the  '"Foreign  Abstracts  of 
the  Inst,  of  Civ.  Eng./'  volum«  CXV.,  Part.  I. 

TRANSMISSION  OF  POWER. 

Power  Distribution  by  Electricity,  Water  and  Gas. — .\  paper 
by  xMr.  D(;  Segundo  is  reprinted  in  part  in  the  Lond.  "Elec. 
Eng.,"  June  8;  it  is  devoted  entirely  to  the  mechanical  engi- 
neering features  of  the  problem. 

Polyphase  Transmission. — A  short  abstract  of  the  article 
mentioned  in  the  Digest  May  19  is  given  in  the  Eond. 
"Elec.  Eng.,"  June  8. 

i:lectric  railways. 

Electric  Traction.— V ho.  criticisms  of  Mr.  Lea  of  the  views 
of  ir'rof.  Kennedy,  abstracted  in  the  Digest  May  19,  are  con- 
tained more  in  detail  in  London  "Engineering,"  April  27. 
.Mr.  Eta  calls  aliention  to  the  fact  that  no  allowance  was 
made  for  the  dead  weight  of  the  locomotive,  which  does  not 
exist  in  electric  trains;  he  works  out  the  efficiency  of  69  per 
cent,  from  the  indicated  horse  power  to  that  exerted  at  the 
wheels;  in  addition,  the  ratio  between  the  fuel  efficiencies  of 
stationary  locomotive  engines  will  be  at  least  five  to  three,  if 
not  more,  the  final  ratio  based  on  coal  bills  being,  therefore, 
as  34.5  to  24,  which  is  quite  dilTerent  from  the  figures  of 
Prof.  Kennedy;  in  conclusion,  he  calls  attention  to  the  fact 
that  no  system  is  best  for  all  cases,  and  that  there  is  a  proper 
place  for  cable  lines,  as  also  for  oil  and  gas  motors. 

In  a  communication  to  the  Lond.  "Elec.  Rev.,"  June  8. 
Mr.  Sellon  criticises  a  recent  statement  in  that  paper  (see 
Digest,  June  23),  claiming  that  it,  as  well  as  the  statement  of 
Prof.  Kennedv,  are  erroneous;  he  suggests  that  the  working 
cost  of  the  South  Staffordshire,  the  Liverpool  and  the  Pdack- 
pool  systems  will  show  figures  which  will  compare  favora]>ly 
with  any  single  form  of  traction  in  that  or  any  other  coun- 
try. In  the  sannc  issue  Mr.  Dickenson  criticises  the  same 
statements  and  claims  that  cleciric  lines  are  operated  6  cents 
per  mile  clKajjer  than  stei'in  tramways. 

Corrosion  0/ Pi/*es.— The  Lond.  "Elec.  Rev.,"  June  8,  in 
in  an  editorial,  gives  a  brief  synoi)sis  of  the  discussion  of  Mr 
I'arnhams  paper,  read  at  the  American  Institute  of  Electrical 
I''.nginrers,  ami  claims  that  the  term  electrolysis  was  misap- 
plied in  this  discussion,  and  that  it  was  not  electrolysis  but 
electro-chemical  effects  oti  UH'tals  which  was  under  discus- 
sion. With  platimiiM  plates  it  reipiires  about  1.5  volts  t»j  de- 
compose acidulated  water,  but  between  lead  plates  a  ir.uch 
smaller  voltage  is  re(|uircd.  between  iron  still  smaller  an«l  be- 
tween zinc  still  less,  as  the  affinity  of  the  metal  enters  into 
the  reaction;  metal  pipes  in  moist  earth  arc  already  just  «m 
the  point  of  corrosion,  so  that  the  slightest  additional  force 
in  the  form  of  electrical  v<iltage  at  once  determines  vigorous 
action,  the  various  cxtranetuis  voltage  being  added  to  their 
(nvn;  electrolysis  might  be  confined  to  the  splitting  up  of 
compounds  between  electrodes  which  are  not  acted  upon 
themselves,  while  in  chemical  action  one  or  both  electrodes 
enter  into  the  iction. 

Afount,iin  /^.li/iviv.—Thc  Lauterbninnen-Mucrren  railway 
(the  electrical  part  of  which  is  not  really  a  steep  graile  road) 


is  described  and  illustrated  in  "Cosmos,"  June  2;  a  short  ab- 
stract of  the  article  is  published  in  the  Lond.  "Elec.  Eng.," 
June  8. 

Guernsey. — An  illustrated  description  of  the  railway  on 
this  island  installed  by  Siemens  Brothers,  of  London,  is  given 
in  the  "Bull,  de  I'lnst.  Montifiore,"  May  31;  in  includes 
some  working  drawings,  switchboard  and  car  wire  diagrams 
and  a  diagram  of  the  currents  during  a  trip. 

Lyons. — .\n  illustrated  article  by  Mr.  Birthon  is  begun 
in  "L'Elec, '  June  2;  he  discusses  in  general  the  calculation 
of  the  motive  power  for  electric  railways,  the  line,  etc. 

Newcastle. — A  report  for  the  proposed  railway  is  pub- 
lished in  detail  in  the  Lond.  "Elec.  Eng.,"  June  8. 

central  stations,  plants,  systems  and  appliances. 

Portsmouth.  —  The  greater  part  of  the  issue  of  the  Lond. 
"Elec.  Kev.,"  June  8,  is  devoted  to  a  long  and  well  illustrated 
description  of  the  recently  inaugurated  plant  in  this  cit).  It 
is  of  interest  partially  because  it  is  the  first  plant  in  England 
in  which  the  ffywlieel  of  the  engine  is  formed  of  the  fields  of 
the  alternator  and  that  currents  used  for  street  arc  lighting 
are  obtained  from  rectilicd  alternating  currents;  it  is  claimed 
that  this  station  has  departed  more  than  any  other  in  England 
from  the  recognized  engineering  practice;  also  that  Ferranti 
can  claim  the  honor  of  being  the  first  to  use  commutated 
currents  in  actual  work.  The  commutators,  or  rectifiers,  are 
described  and  illustrated;  there  are  five  circuits,  each  for  20 
arc  lamps  at  12  amperes;  the  current  is  commutated  by  a 
simple  four-part  commutator,  running  at  1.500  revolutions 
and  driven  by  a  synchronous  self-starting  alternating  cur- 
rent motor;  there  is  said  to  be  no  more  sparking  than  with  a 
lirush  machine;  the  current  for  these  circuits  is  supplieil  by 
a  special  transformer,  in  which  the  E.  M.  F.  varies  according 
to  the  load  on  the  secondary,  the  current  being  automatically 
kept  constant,  thus  forming  a  constant  current  transformer; 
this  result  is  obtained  by  means  of  a  movable  primary  coil, 
suspended  and  balanced  so  that  it  will  be  floated  by  the  sec- 
ondary coils,  any  increase  in  current  in  the  latter  causing 
re])ulsion  and  a  consequent  motion  of  the  primar}'  coil,  which 
decreases  the  voltage,  thus  keeping  the  current  constant. 
The  transformers  for  the  incandescent  light  circuits  may  be 
adjusted  for  full  or  half  load  by  means  of  a  key,  which  con- 
nects the  two  halves  of  the  primary  either  in  series  or  in 
l)arallel  and  the  same  with  the  two  halves  of  the  secondary; 
it  is  the  intention  to  do  this  automatically.  There  is  also  a 
Parsons  condensing  steam  turbine  of  100  kilowatts,  having 
a  rangt  of  about  3cKvfol(l  expansion  and  a  speed  of  only 
3.(xx);  it  is  chiefly  remarkable  as  being  the  largest  of  its  type 
ever  l>uilt.  .\  description  of  this  station,  but  without  the 
illustrations,  is  given  in  the  Lond.  '"Elec.  Eng.,"  June  8.  .A 
briefer  dcrcrij.tion.  cc^ntaining  some  dlfterent  cuts,  is  given 
in  the  Lond.  "Elec,"  June  8. 

Lttndon  "Lightning"  publishes  an  illustratetl  description 
ill  the  form  of  a  supplement. 

Purton. — .\n  illustrated  description  of  this  station  is  given 
in  the  Lond.  "Elec.  ICng. '  June  8;  a  very  short  one  is  given 
in  the  Lond.  "Elec";  the  fuel  for  the  electric  plant  consists 
of  the  refuse  of  the  neighl  oring  gas  plant,  both  being  under 
the  same  management. 

Christiariia. — A  short  abstract  «>f  the  article  mentioned  in 
the  Digest.  June  2i<,  giving  a  number  of  the  figures,  is  pub- 
lislu^i  m  the  Lond.  "Elec  Eng.,"  June  8. 

Earning  Capacity  of  Incandescent  Lamps. — The  follow- 
ing figures  are  given  in  the  Lond.  "'Electrical  Industr\. 
June  I.  attention  being  called  to  the  fact  that  they  shoukl  be 
used  cautiously,  as  such  statistics  are  often  misleading.  In 
a  large  central  station  supplying  an  important  part  of  the 
West  Central  district  of  London,  the  number  of  kilowatt 
hours  (per  annum)  per  8-c.  p.  lamp  installed  is  as  follows: 
Private  houses.  5  to  -2^^  stores.  15  to  30;  hotels.  30  to  60: 
churches.  3  to  13;  theatres.  8  to  20.  In  anotjier  district  the 
averages  are  as  follows:    Club  houses,  44. 14:  hotels,  41. 97: 
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stores,  13.78;  re-stauiants,  27.42;  cluirclics,  6.11;  li(.)si)ilalN, 
10.46;  banks,  22.55;  staircases  in  Hats  and  chanibcrs,  38. 

Slorm  hidicaior. —Tha  Louil.  "Klec.,'  June  8,  suggests 
editorially  that  a  metallic  microphone  might  be  nsed  t(j  give 
warning  of  an  electrical  storm  long  before  the  storm  is  near 
enough  to  do  any  damage  to  the  line;  it  is  based  on  the 
statement  of  Prof.  Lodge  that  the  metallic  microphone  is  so 
delicately  constituted  that  it  will  respond  to  feeble  electric 
oscillations  propagated  at  enormously  great  distances  from 
the  place  where  it  is  stationed. 

Laval  Steam  Turbine. — A  very  complete  description  by 
Mr.  Sosnowski,  with  a  large  number  of  illustrations,  is  pub- 
lished in  the  "Bull.  Soc.  int."  for  May. 

WIRES.    WIRING   AND    CONDUITS. 

Cause  of  Short  Circuits. — The  Loud.  "Klec,"  June  8,  in 
an  editorial  on  Hertzian  waves,  calls  attention  to  the  fact  that 
the  surging  caused  by  electrical  disturbances  in  the  neiglibor- 
hood  of  wires  is  sufficient  to  give  rise  to  a  small  spark  be- 
tween the  wires,  which  will  be  followed  by  an  arc  if  those  wires 
are  used  for  conveying  currents,  and  it  is  claimed  that  some 
cases  of  assumed  short  circuits  in  electric  light  leads  have 
been  caused  in  this  manner;  it  is  stiggested  that  for  this  rea- 
son the  positive  and  negative  leads  in  a  building  .should  be 
separated  for  some  distance. 

Couplings  for  Underground  Wires. — The  coupling  men- 
tioned in  the  Digest  June  16  is  (lescril)e(l  and  illustrated  in 
the  Lond.  "Elec.  Rev.,''  June  i. 

TELEGRAPHY,   TELEPHONY  AND   SIGNALS. 

Long  Distance  Telephony  and  Rapid  Telegraphy.  —  In  re- 
ferring to  Prof.  Pupin's  recent  invention  (see  The  Electrical 
World,  May  19),  the  Lond.  "Elec.  Rev.."  June  8,  states  that 
the  arrangement  is  old,  is  founded  on  fallacies,  and  instead  of 
increasing  the  working  speed  tends  to  do  exactly  the  reverse ; 
il  suggests  that  inventors  should  try  their  inventions  before 
l)atenting  or  publishing  them. 

Microphone. — A  microphone  made  in  (Germany,  consist- 
ing of  powdered  carbon  between  a  carbon  plate  and  a  carbon 
diaphragm,  is  described  and  illustrated  in  the  "Elek.  J^^cho," 
June  9;  one  of  the  chief  claims  of  novelty  is  the  method  of 
adjusting  the  rear  plate;  the  loudness  and  clearness  are 
claimed  to  be  better  than  in  any  other  microphones  and  the 
consumption  of  current  exceedingly  small,  being  from  0.02 
to  0.005  amperes. 

Telegraph  and  Telephojie  Line  Construction. — An  article 
on  the  recent  German  practice,  published  last  year,  is  ab- 
stracted briefly  in  the  "Eoreign  Abstracts  of  the  Inst,  of  Civ. 
Eng.,"  volume  CXV.,  Part  L 

Telegraphs  in  Persia. — ^A  Society  of  Arts  paper  by  Mr. 
Wells  is  published  in  abstract  in  the  Lond.  "Elec.  Rev.," 
June  8. 

Fire  Aiarm  Sy stern  in  Vienna. — The  paper  by  Mr.  Stern 
is  concluded  in  the  "Zeit.  fuer  Elek.,"  May  15. 

Pacific  Cable. — Another  letter  on  this  subject  is  published 
in  the  Lond.  "Elec.  Eng.,"  June  8. 

ELECTRO-CHEMISTRY. 

Copper  Zinc  Accumulator. — The  history  of  this  accumu- 
lator is  given  in  a  continued  article  in  the  "Elek.  Anz.,"  May 
20  and  June  3. 

Electrolysis  of  Fused  Salts. — The  Vautin  process  for  ob- 
taining sodium  or  caustic  soda  and  chlorine  is  described  in 
Lond.  "Electrical  Industiy,"  June  i.  (See  Digest  June  2 
and  23.) 

MISCELLANEOUS. 

Electricity  in  Plants.— M.r.  Hill  in  Lond.  "Elec,"  May  18, 
claims  to  have  obtained  sufficient  current  to  riiig  a  bell  from 
a  battery  of  12  melons  connected  in  series  by  platinum  wires 
inserted  at  the  top  and  bottom;  the  melons  should  be  nearly 
ripe  and  should  be  placed  on  glass.  He  claims  to  have  been 
the  first  to  discover  the  fact  stated  in  a  French  journal  (see 
Digest  March  31),  that  an  electric  current  can  be  noticed  be- 


tween the  eye  and  the  stem,  and  aKo  between  other  parts  of 
fruits. 

Electric  Log. — A  log  for  indicating  the  speed  of  vessels, 
wliicli  was  recently  tested,  is  described  and  illustrated  in  "La 
.Nature,"  May  19;  an  electric  bell  is  rung  on  the  completion 
<jf  a  certain  number  of  revolutions  of  the  cup  shaped  wheels 
which  are  constructefl. 

Compass  for  Automatic  Steering. —  The  device  described 
in  the  Digest  June  2  is  described  in  detail,  including  a  num- 
ber of  illustraticms,  in  "La  Lum.  Elec,"  May  26. 


Suggestions  for  Transit  Systems — III.' 


BY  S.   IJ.     MOTT. 

1  send  herewitli  several  suggestions  of  what  niav  appro- 
jM-iately  be  called  a  gravity  system  of  electric  street  traction, 
as,  in  the  colloquial  language  of  the  times,  gravity  pushes 


FIG.  1. 


the  l)uttMn  and   the  electric  current,  acting  conjointh'   with 
the  ordinary  car  equipment,  does  the  rest. 

Fig.   I  shows  a  cross-section  of  track  arranged  with  posi- 


FIG.  2. 

live  track  conductor  on  right,  together  with  negative  rail 
or  ground  return  on  left,  and  Fig.  2  is  a  horizontal  ele- 
vation in  part  section  of  track  arrangement.  The 
idea  involved  is  a  depressionable  rail  or  rails,  divided  into 
car  lengths,  cushiorpd  by  washers,  and  which  are  nonuallv 
out  of  the  circuit.  A  slight  depression  given  bv  the  weight 
of  the  car,  say  one-eighth  of  an  inch  or  less,  will  cause  the 
rail  to  make  electric  contact  with  the  well-insulated  sub-sur- 
face conductor,  closing  the  circuit  through  the  usual  car 
equipment.  At  say  three  points  of  each  rail  length  contacts 
are  arranged  from  a  sealed  underground  main,  which,  when 
brought  into  contact  with  the  ra'!  or  a  depressionable  groove 
of  the  rail,  charges  it  with  the  current,  so  that  only  the  rails 
immediately  beneath  the  car  are  energized. 

The  rails  may  be  prevented  from  creeping  bv  properly 


'^^^^^"^"V^^M 


FIG.  3. 


disposed  spikes  or  other  fastenings  in  the  usual  manner. 
When  operated  with  an  E.  ]\L  F.  not  to  exceed  500  volts  there 
would  be  no  danger  to  man  or  beast,  even  if  by  any  possible 
means  the  circuit  could  be  closed  through  them;  with  around 

*  For  parts  T.   and  TI.   of   this   article   see   The   Electrical    World 
of  April  28,  1894,  page  576,  and  May  26,  1894,  page  719. 
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200  volts  E.  M.  F.  the  current  in  any  event  would  not  be 
disagreeably  perceived.  As  with  all  electric  street  systems, 
except  the  return  circuit  conduit,  the  rails  in  bad  weather 
should  be  kept  clean  by  prr^per  car  accessories,  such  as  re- 
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Capacity, 


FIG.  4. 

vfilving  brushes  in  front  of  the  wheels.  In  Figs,  i  and  2  the 
rails  are  kept  in  horizontal  alignment  by  the  elasticity  of  rub- 
ber or  its  e(|uivalent.  In  Fig.  3  gravity  is  substituted  for 
retractile  devices,  and  the  weight  upon  the  track  sufficient 
to  depress  the  rail  or  rails  to  make  contact  with  conductor  is 


Perhaps  the  losses  due  to  the  use  of  the  ordinary  knife 
switch  were  never  more  emphatically  stated  than  at 
the  last  convention  of  the  National  Electric  Light  Associa- 
tion, held  at  Washington,  D.  C,  Feb.  2^  to  March  2,  when 
Mr.  Edward  Weston  referred  to  the  fact  that  "in  one  case 
a  single  switch  and  instrument  involved  an  annual  loss  of 
$5,000."  He  further  stated  that  "  all  resistances  should  be 
made  as  low  as  possible  and  great  attenti<jn  given  to  joints," 
and  that  "  the  switches  nmst  be  made  very  differently  from 
what  they  are  now." 

The  switch  shown  in  the  engraving,  which  reduces  the  loss 
at  the  switch  joints  to  the  minimum,  has  since  been  patented 
by  F.  G.  Bolles,  i8c  Decatur  street,  lirooklyn,  X.  Y.  When 
the  switch  is  to  be  opened  the  handle  is  brought  to  a  position 
at  right  angles  with  the  base,  and  while  m  this  position  the 
fricticjn  between  the  blade  and  clips  is  only  suflftcient  to  re- 
move an}-  possibility  of  arcing,  and  is  so  small  that  the  switch 
can  be  open<*d  almost  instantly  with  but  a  slight  effort.  On 
closing  the  switch  the  handle  is  thrown  slightly  forward, 
causing  the  cams,  located  on  the  yokes,  to  act  upon  each 


KNirn     SWIiCH,     nSPFXIALLY     ADAPTHO     TO     CIRCUITS    OF     I  AROE     CAPACITY. 


adjustable.      I"ig.  3  i>  a  cross  ^cciion   «.i  track  at  poim  oi 
making  contact,  and  big.  4  is  an  intermediate  section. 

The  favoral)le  features  of  such  a  system  are  the  cheap- 
ness of  construction  when  compared  with  1  ipcii  under- 
groimd  work,  re(|uiring  some  sort  of  slot,  and  necessarily  the 
expensive  cal)le  yoke  to  supjiort  it;  imobstructed  streets, 
freedom  from  complication,  si)rings,  switches,  magnets,  etc., 
conventional  appearance,  and  ordinary  rails.  Any  thor- 
oughly protected  underground  conductor.  like  the  Edison 
street  ni;iins,  may  be  used,  making  contacts  therewith  as 
shown.  This  contact  may  be  water  and  air-tight  and  should 
reduce  the  loss  from  leakage  t<»  the  lowest  jiossililr  (U'ljrec. 


<  ther,  tijcreb)  compressing  the  joints.  This  pressure  is 
something  enornious  and  the  contact  is  in  even-  way  equal 
to  any  other  bolted  joint  of  the  circuit. 


A    New   T\  pe   of   Dynamometer. 


Automatic    Starting     Switch. 


To  the  Editor  of  The  FJe.clrical    World. 

In  yotu-  issue  of  the  26th  of  May  you  describe  White's 
automatic  starting  switch  for  motors,  which  Ts  geared  to  and 
ojHMated  i)\  the  armatiue  shaft  of  the  motor.  As  this  is 
merely  a  modification  of  my  form  of  control,  patented  both 
in  this  country  and  abroad,  and  described  by  me  in  vour 
issue  of  Xcn-.  18.  iS*)^.  1  take  the  Ijbcrtx  of  ealling  v<-»ur  at- 
tention t(»  my  patent. 
BaUlmorG.    Md.  G.   H.    WHITTINGHAM. 


A  patent  has  recently  been  issued  to  j.  .\.  Cn>ss.  of  Geneva, 
X.  N  ..  for  an  improvement  in  dynamometers.  .\s  in  many 
previous  instances  the  design  was  made  to  overcome  diffi- 
culties and  inaccuracies  actually  encountered.  In  this  case 
the  patentee  was  making  a  test  of  an  electric  lighli.ig  plant, 
using  a  spring  dynamometer,  an<l  the  readings  of  the  in- 
strument were  proved  to  he  wrong  and  the  test  was  rc|>catcd 
with  another  dynamometer. 

The  main  feature  of  the  impnned  instrument  is  that  in- 
stead (»f  springs  being  used  to  transmit  the  power,  a  liquid  is 
inserted  between  the  two  parts  of  the  instrmnent  ajid  the 
pressure  is  recorded.  Dynamometers  which  rely  upon 
springs  to  transmit  the  power  are  necessarily  subject  to  a 
limiting  s]>eed.  and  this  necessitates  the  use  of  a  countershaft 
ajul  the  subdivision  of  belting,  thus  increasing  the  liability  to 
error.  .\s  the  instnunent  illustrated  is  not  affected  by  the 
ordinary  speeds  met  with  in  practice,  it  requires  no  counter- 
shaft nor  change  of  belting,  and  can  be  arranged  within  the 
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diameter  of  an  ordinary  driving  pulley.  The  illustration 
shows  an  instrument  capable  of  transmitting  75  1).  p.  at 
10,000  revolutions  per  minute  inside  a  12-inch  pulley. 

Int  apparatus  consists  of  a  pulley  having  arms  specially 
shaped,  which  is  placed  on  the  shaft  absorbing  the  power  to 
be  measured,  and  is  free  to  revolve  on  it.  Une  half  of  the 
base  of  the  pulley  is  cut  away,  and  it  does  not  project  beyond 
the  arms  on  one  side,  in  the  line  of  the  shaft.  Next  to  this 
pulley  on  the  shaft,  and  securely  fastened  to  it,  is  a  casting 
having  a  similar  number  of  arms  to  those  in  the  pulley. 
Each  arm  carries  a  small  cylinder  having  a  piston  witli  piston 
n^d  prc.'jecting  through  one  end.  The  ends  of  the  piston 
rods  engage  with  the  arms  of  the  pulley.  The  cylinders  are 
connected  by  pipes  to  a  chamber  located  in  line  wath  the 
centre  of  the  common  shaft.  Beyond  this  chamber  is  a 
transmission  joint,  permitting  the  pipes  and  chamber  tt)  ro- 
tate, while  the  recording  apparatus,  which  is  beyond  the  joint, 
remains  stationary.  The  recording  apparatus  consists  of  a 
pressure  gauge  graduated  in  pounds  or  for  a  standard  speed 
in  horse-powers.  The  gauge  may  be  located  in  any  con- 
venient place,  and  a  number  of  separate  instruments  may  be 


IMPROVED  DYNAMOMETER. 

connected  to  one  gauge.  The  cylinders  and  pipes  are  filled 
with  a  liquid  and  the  pressure  exerted  through  it  is  recorded 
by  the  gauge. 

The  advantages  of  this  instrument  are  that  it  is  simple,  not 
affected  by  ordinar}^  speeds  found  in  practice,  and  requires 
no  countershaft  and  no  change  in  the  regular  driving  belt. 
It  takes  the  place  of  the  ordinary  driving  pulley  and  is 
operated  by  the  same  belt.  It  may  be  connected  to  a  re- 
cording gauge,  and  a  continuous  diagram  of  load  obtained 
without  attention.  It  does  not  have  to  be  displaced  after  a 
test  is  made,  as  by  closing  a  valve  the  recording  apparatus 
may  be  removed  if  desired,  and  the  remainder  left  in  place 
instead  of  the  regular  pulley. 


Rail   Bond. 


The  bond  shown  in  the  accompanying  illustration  is  made 
by  the  Technic  Electrical  Works,  129  Broad  street,  Philadel- 
phia, and  is  designed  to  give  a  simple  and  reliable  rail  con- 
nection with  a  minimum  of  labor.  The  bond  is  simply  a 
soft  copper  rod  of  the  same  diameter  as  the  hole  in  the  rail, 
bent  and  split  at  the  ends,  with  a  steel  wedge  slightly  larger 
than  the  slot  driven  into  the  bond  at  the  bend  sufificiendy  to 
enable  the  metal  to  be  closed  over  it,  thus  preventing  the 
wedge  from  backing  out.  The  action  of  the  wedge  is  to 
spread  the  soft  copper  over  the  edges  of  the  hole  in  the  rail, 
therebv  accomplishing  the  same  result  as  riveting,  and  also 
obtaining  a  perfect  and  permanent  contact  with  the  rail,  un- 


affected by  any  vibration.  As  shown  in  the  cut  the  bond  is 
in.serted  in  the  web  of  the  rail,  but  where  the  fishplaie  will 
admit  it  the  flange  can  be  used.     The  work  of  bonding  with 


RAIL  BOND. 


the  above  device  can  be  done  very  rapidly,  and  only  a  ham- 
mer and  a  ccjld  chisel  to  open  the  slot  at  the  bend  in  the 
bond  are  necessarv. 


Portable     RecorJing     Wattmeter. 


riie  latest  develoi)ment  in  the  electrical  meter  line  is  the 
new  Thomson  portable  recording  wattmeter,  which,  identical 
in  general  character  with  the  standard  meter  of  that  type,  is 
constructed  with  special  provision  for  transportation  from 
place  to  place,  and  for  use  where  it  is  exposed  to  jarring  and 
rough  shaking.  While  it  may.  of  course,  be  used  for  any 
and  all  classes  of  testing  work  in  which  a  portable  recording 
meter  is  requisite,  its  special  use  is  for  the  testing  of  street 
car  work,  and  in  this  field  it  will  be  found  most  valuable. 

The  meter  is  mounted  on  a  skeleton  frame  sus- 
])cnded  between  strong  elastic  rubber  nettings  within  the 
(.a;-5C.      Detrimental  shocks  and  vibrations  become  absorbed 


PORTABLE   WATTMETER. 

in  these  nettings,  and  no  interference  with  the  movement  of 
the  meter  occurs.  Its  accuracy  is  unaflfected  even  when 
placed  on  the  floor  of  a  rapidly  moving  car.  The  meter  is 
nunmted  in  a  handsome  polished  wood  case.  The  25-am- 
pere  size  will  be  found  the  most  suitable  for  general  car  test- 
ing, as  it  will  stand  and  accurately  record  extreme  overloads 
for  short  intervals. 

This  meter  is  the  result  of  long  and  careful  experiment  on 
the  part  of  the  General  Electric  Company.      It  should  not  be 
confounded  with   the  rigidly  mounted  and  bulky  portable 
meters,  formerly  used  for  car  testing  in  default  of  a  superior ' 
device.     This  meter  is  the  outcome  of  a  demand  from  the 
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slrcci  car  coiiipaiiics  I'or  a  iiieler  uliicli  w(ju1(1  cnal>le  llicni  to 
(heck  the  efficiency  of  every  car  ecjuipmciil  and  the  average 
nnnil;er  ol  li(jrse  power  hours  needed  to  take  any  car  over 
any  route  of  tlieir  systems.  They  arc  manufactured  in  tlie 
following  si/.es:  'J'hree  amperes,  i  1-2  h.  p.;  15  amperes, 
7  1-2  h.  p.;  25  amperes,  15  li.  p.;  50  amperes,  30  h.  p.;  all  for 
50C)-volt  circuits.  They  can  also  be  made  for  any  other  volt- 
age according  to  order. 


Three=Circuit   Switch. 


Tiic  new  (jibbs  three-wire  cr  three-circuit  switcli  we  illus- 
trate is  just  being  introduced  m  the  market  by  the  Perkins 
kJectric  Switch  .Manufacturing  Company,  of  Hartf.»rd,  Cor.n., 
and  is  es]jecially  designed  to  mcei  the  requirements  of  under- 
writers' rules.  The  switch  is  positive  in  action,  has  a  cjuick 
break  and  a  doiilde  break  on  each  circuit,  and  ample  carrying 
capacit)  for  the  current  it  is  rated  to  carry.  Tlie  ixircelain  is 
of  a  liigh  grade  and  non-jJ)Sorl)ent  and  the  mechanical  con- 


■|-MKi-:i:-rii<n  I  1    .- .,  rmi. 

Niruiliou  is  of  the  besl,  in  keeping  with  the  excellent  work 
heretofore  done  by  this  comi)any  in  the  direction  of  switches, 
sockets  and  similar  usefid  devices  for  use  in  incandescent 
lighting.  The  general  principles  of  this  device  were  de- 
scribed in  our  issue  of  March  31.  The  present  switch,  lujw- 
ever,  combines  all  tlie  advantages  there  referred  to  and  is  yet 
well  adapted  to  tiiree-wire  service. 


A  New   Arc   Lamp. 


negative  terminal  casting,  Z.'.  The  negative  carbon  frame, 
/'  ihreails  into  the  lower  part  of  casting,  £.  The  slotted 
tube.  A',  pas.ses  through  the  opening  in  casting,  /i\  the  brush 
])()X,  J.  being  screw  threaded  to  the  end  of  slotted  tube,  A', 
and  msulated  from  casting,  E.  G  is  the  negative  carbon 
clamp,  suitably  insulated  from  a  dust  pan,  I/,  which  has 
yielding  contact  against  the  lower  opening  in  air  tight  globe. 
L  is  the  upper  carbon  holder  or  sheath,  removable  with  the 
carbon.  3f  is  a  resistance  path  to  cut-out  ring,  X.  J/' 
(part  of  same  resistance  coil;  is  a  shunt  on  the  main  coil  of 
magnet  to  regulate  the  length  of  arc. 

The  circuit  through  lamp  is  as  follows:  The  current 
l)asses  from  the  positive  terminal  through  the  main  coil  of 
magnet  into  the  magnet,  -1,  and  slotted  tube,  A',  to  the 
l)rashes,  /,  and  clutch  rings,  D,  to  the  upper  carbon,  to  the 
lower  carbon  and  out  through  the  negative  terminal.  It  i< 
])rovided  with  two  paths,  one  through  the  main  coil  and  car- 
bons and  the  other  through  the  resistance,  .V,  to  the  si)ring. 
().  and  cut-out  ring,  X.  to  the  scat.  P'.  of  the  casting,  E.  and 


A  new  type  of  arc  lamj),  the  invention  of  Mr.  William  Jan- 
dus,  is  being  placed  on  the  market  by  the  .Manhattan  ( ieneral 
Construction  Comi)any,  New  ^'ork.  for  which  a  number  of 
claims  of  superiority  are  made,  including  a  great  saving  in 
irinnning,  sim|)licity  of  mechanism  and  the  use  of  ordinary 
carbons  for  all  pm'poses. 

I'ig.  I  shows  ihe  lamji  comjilete  and  lii;s.  2  and  3  illuslratr 
the  details.  .\11  of  the  mechanism  and  parts  are  concenlrir 
to  the  central  stem,  and  the  arc  is  inclosed  by  a  globe,  which 
is  made  air-tight  at  the  to|)  by  an  asbestos  packing  and  at 
the  bottom  is  do.sed  by  the  yielding  pan.  ff,  and  thus  the 
consumption  of  carbons  so  reduced  that  the  lamp  illustrated 
will  burn  one  week  on  li:ilf  night  service  without  retriiii 
ming. 

In  I'igs.  2  and  3  ./  is  the  magnet.  //  the  armature  carrying: 
the  clutch  ]>an.  (\  and  engaging,  through  suit.ible  slots  in  tin 
armatinr.  the  ihUch  rings.  I),   which  hive  radial  play  within 
the  slotted  tube,  A'.      In  the  upward  travel  of  the  armature /A 
the  flaring  jian.  (\  engages  the  clutch  rings,  B.  again.st  the  in 
.^erted  upinr  carbon,  raising  it  to  form  the  arc.     /  is  a  cast 
iron   box  containing  brushes  for  conveying  current  to  the 
upper  carbons.         /'   is  a  sectional  view  of  the  box  and    /- 
shows   the   box   with   cover  removed   and   carbon   inserted, 
showing  gravity  contact  of  the  brush  ritigs  against  the  carb«)!i 
surface.      A'  is  the  negative  terminal  casting,  having  ati  ctn 
bossed  cut-out  seat.  P.     .\  cut  out  rinr.  X.  lield  out  ^^{  con 
tact  with  seat.  P,  bv  an  iti<;»ilated  spring.  (^ .  \<  >;ccured  in  the 


KI<;S.   1   AND  2.— ARC  I..VMP. 

out  through  the  negative  terminal.  .\n  insulating  washer 
separates  the  armature.  P.  from  the  ciit-<iut  ring.  A',  the  con- 
tact between  the  ring.  ."\.  and  seat.  P.  being  effectc<l  by  the 
weight  *>f  armature.  //.  The  spring.  O.  allows  the  l>cvelc<l 
ring.  X,  to  .scat  itself  a«lju.stably  on  the  embossed  seat,  P, 
insuring  a  sliding  ctnitact  thereon 

The  cut-out  is  only  called  into  service  in  cases  of  obstruc- 
tion to  the  prompt  descent  of  the  upper  carl>on.  which  is  a 
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rare  occurrence.  In  all  other  cases  the  cut-out  is  effected 
through  the  carbons  themselves,  after  being'  consumed  to 
the  predetermined  point. 

To  shorten  the  lamp  the  cust(jmary  carlxMi  rod  has  been 
dispensed  with  and  a  carbon  sheath  or  holder  feeding 
through  the  clutch  rings  with  the  bare  carbon  substituted, 
and  though  the  diameter  of  the  sheath  is  ai)preciably  larger 
than  the  carbon  carried,  they  both  feed  through  the  clutch 
rings  without  any  variation  in  voltage.  This  is  due  to  a 
cushioned  clutch  fed  without  the  characteristic  "jumps"  of 
other  lamps.  If  preferred,  the  carbon  holder  or  sheath  may 
be  dispensed  with  and  the  carbon  fed  direct. 

The  lower  carbon  is  secured  in  a  socket  fi.xed  to  the  yield- 
ing pan.  To  trim  the  lamp  the  yielding  pan  is  unscrewed, 
when  the  upper  carbon  follows  down  after  the  lower  and  is 
removed;  to  place  new  carbons  in  the  lamp  the  upper  carbon 
is  simply  shoved  up  into  place  on  the  point  of  the  lower 
carbon  through  the  brush  rings  into  the  slotted  tube,  when 
the  pan  is  screwed  on  and  the  lamp  is  ready  to  burn.  The 
clutch  rings  grasp  the  carbon  radially  at  the  upper  part  and 
the  brush  rings  centre  it  at  the  lower,  thus  insuring  a  per- 
fectl\-  vertical  feed  and  preventing  wedging  of  carbons.     The 


the  carbons  are  required  to  feed  about  one-fifth  as  often  as  an 
arc  lani])  burning  in  the  open  air,  and  are  consequently  that 
much  more  regular  and  steady  in  burning. 

The  main  line  circuit  runs  through  a  switch  in  the  cap. 
To  take  down  the  lamp  it  is  only  necessar\'  to  give  the  lamp 
a  quarter  turn,  when  it  drops  out  of  the  cap,  leaving  the  cir- 
cuit to  j)ass  uninterrupted.  The  wires  enter  the  cap  through 
inclined  insulated  openings,  which  exclude  the  weather. 


Interior    Telephones. 


The  Interior  Telephone  Company,  203  Broadway,  New 
\'ork,  which  controls  the  Colvin  system,  has  provided  tele- 
phonic arrangements  and  apparatus  to  meet  the  various  re- 
([uirements  of  interior  service  and  also  for  long  distance 
work.  Their  "System  No.  i"  provides  for  a  cheap  and  effi- 
cient short  private  line  service  with  batter\'  call.  By  com- 
bining any  efficient  magnetic  calling  apparatus  with  the  same 
wall  instruments,  a  long  distance  set  is  made  up,  which  is 
known  as  "System  No.  5." 

The  "No.  2"  system  is  designed  for  speaking  tube  service 
in  offices,  buildings,  factories,  etc.,  where  a  central  office  or 


Flfl.     3.— DETAILS     OF     ARC     LAHP. 


distance  between  the  brush  rings  conveying  current  to  the 
top  carbon  and  the  socket  holding  the  lower  is  only  about  8 
inches,  which  is  constant  and  therefore  avoids  variation  in 
resistance.  It  will  be  noted  that  the  space  between  the  top 
of  the  globe  and  the  mechanism  has  been  done  away  with. 
which  not  only  greatly  reduces  the  length  of  the  lamp,  but 
makes  it  particularly  susceptible  to  decoration. 

It  has  been  found  that  in  this  inclosed  chamber  it  is  possi- 
ble to  successfully  burn  a  longer  arc  than  in  the  open  air. 
and.  when  desirable  in  series  arc  work,  a  2,000-c.  p.  lamp  can 
be  run  at  about  75  volts  and  6  amperes.  As  the  1-2-inch 
carbons  are  only  consumed  at  about  the  rate  of  one  inch  in 
four-hours,  it  will  be  seen  that  the  lamp  seldom  feeds,  so  that 
aside  from  the  feature  of  the  sneak  feed  provided  in  this  lamp 


mariager's  desk  wishes  to  call  up  and  talk  to  any  number  of 
outer  points  in  the  factory,  these  poin'ts  also  to  call  up  and 
talk  to  the  office,  but  not  to  talk  among  themselves,  except 
in  rare  cases  where  the  manager  permits  them  to  do  so. 

System  "No.  3"  permits  intercommunication  between  all 
the  stations ;  each  station  can  call  up  instantly  and  direct  any 
other  station,  and  all  hands  can  be  talking  at  once  without 
interference.  System  "No.  4"  gives  the  same  servdce  as 
does  "No.  3,"  using  wall  sets  instead  of  desk  stands.  These 
two  svstems  can  be  combined.  "System  No.  6"  provides  for 
the  use  of  atiy  number  of  telephones  along  a  single  grounded 
outdoor  line  or  a  metallic  circuit  of  any  length.  It  is  so 
arranged  that  the  service  is  equally  good  with  twenty  instru- 
ments cut  in  on  the  line  as  \vith  only  three,  or  even  two;  it  is 
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particularly  appreciated  by  railroad  companies  where  an  im- 
mense amount  of  service  can  be  gotten  out  of  a  single  iron 
wire.  This  crmipany  also  has  a  large  demand  for  sub- 
scril.'ers'  instruments  frr  j-xrhang.-  service.  As  !•>  induction 
c(;il  is  used  bv  the  Colvin  transmitter,  no  battery  whatever 


the  generation  of  Foucault  currents,  the  slots  being  cast  and 
not  milled.  These  pole  pieces  have  slipped  over  them  a  com- 
pound coil  of  copper  wire,  which  is  composed  of  four  layers 
of  comparatively  small  wire  connected  in  series  with  the  ex- 
cifn-.^  dvnano.  and  over  these    two  layers  of  heavy   wire, 


FIG.     1.— 160.KW.     WOOD     ALTERNATOR. 

is  required  at  subscribers'  stations.  SuMi  a  system,  if  em-  ilu-ough  which  the  rectified  portion  of  the  main  circuit  passes, 
pli.vcd  in  Xiu  ^'ork  City,  when-  tliere  are  10,000  sub-  lly  tiiis  method  compensation  or  over  compounding  for  any 
scribers,  would  dispense  \v!'h  the  use  of  30,00^:)  cells  of  i)ri-      line  loss  is  made  good,  automatically  and  instantaneously. 


i<     1     « 


no.     2.— DIRBCT-COUPLEI)     WOOD 

marv  batleriis.  The  transmitter  is  said  to  have  talked  owr 
S(X)  miles  of  Xo.  6  [urn  wire,  using  about  50  volts  on  the  main 
line.  It  h.is  workeil  ever  a  150-milc  circuit,  using  only  8 
volts. 


New   NN'ood   Alternatin};    Apparatus. 


We  illustrate  herewith  types  of  Wood  alternating  appa- 
ratus made  by  the  l'"<»ri  Wayae  F.lectric  Coqioration.  The 
alternating  machines  range  in  capacity  fn^m  },y.s,  {o  j^oo  kw., 
and  we  give  a  view.  I'ig.  i.  if  the  i(-K>-kw.  W"ood  machine  of 
this  t\pe.  In  the  alternators  the  entire  tnagnctic  frame  is 
cast,  the  pole  pieces  being  slotted  near  their  tips  to  prevent 


ALTERNATOR     AND     BALL    ENOINE. 

The  armature  of  this  alternator  is  made  up  «if  C-shaped 
stampings:  it  is  of  the  ironclad  type,  the  teeth  of  which  are 
wound  with  a  vcr>  few  turns  of  copper  ribbon.  The  induc- 
tion in  the  teeth  is  about  8,000  lines  per  square  centimetre, 
and  the  length  of  the  conduct* tr  on  the  annature  is  3.6  inches 
per  volt.  The  electrical  efficiency  of  the  machine  i^ 
OS  per  cent.  The  initial  excitation  is  produced  by  a  small 
exciter  driven  from  a  pulley  on  the  end  of  the  main  anna- 
ture shaft. 

The  converter  complete,  and  also  taken  apart,  showing  its 
interior  c<^.nstruction,  is  illustrated  in  Figs.  3  and  4.  Ihe 
coils,  after  being  wound,  insulated  with  mica  and  baked,  are 
tested  to  5,000  volts,  alternating  bet\vecn  primar)'  and  sec- 
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ondary.     They  are  then  stacked;  that  is,  the  iron  core  is  in- 
serted. 

After  the  core  is  in  i)lace  senii-cyHndrical  wooden  pegs  of 
maple,  boiled  in  special  compound,  are  driven  in  to  set  U]) 
the  coil  and  keep  the  iron  core  in  place.  This  method  of 
clamping  the  iron  core  does  away  with  tlie  necessity  of  all 
bolts,  screws  or  special  clamping  plates.  After  the  stacking 
is  finished,  the  coil  is  again  subjected  to  the  5,000-volt  test; 
if  found  in  good  condition  it  is  put  in  the  iron  case,  the  line 


FIQ.     3.— WOOD     CQNVERTER. 

wires  soldered  to  it,  and  the  case  hermetically  sealed.  The 
coils  are  again  tested  for  contact  between  primary  and  sec- 
ondary and  then  for  contact  between  primary  and  secondary, 
and  core  and  frame.  They  are  then  run  10  hours  at  full 
load  at  their  normal  potential. 

In  the  new  design  of  transformer  ?*Ir.  Wood  has  made 
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FIQ.     5.-W0DD    D0LJBLE=POLE    PRIMARY     FUSE     BOX. 

special  provision  for  ventilation.  As  will  be  seen,  the  inside 
of  the  transformer  case  is  provided  with  little  of¥scts,  agains' 
which  the  transformer  core  rests  and  which  thus  leave  an 
air  space  between  the  core  and  casing.  The  bottom  and 
top  of  the  case  are  provided  with  openmgs,  that  at  the  to]) 
being  covered  by  a  weatherproof  cap.  Owing  to  this  con- 
struction a  continuous  stream  of  air  can  pass  through  the 
transformer  without  leading  to  any  tleterioration  of  its  ins'i 
btion.  It  will  also  be  noted  that  by  this  construction  the 
case  is  made  part  of  the  magnetic  circuit,  and.  far  from  seek- 
ing to  insulate  the  core  from  the  casing,  the  coil  and  the  core 
both  are  held  in  place  by,4^icape  bolts. 


Attention  has  also  been  given  to  a  small  but  important  de- 
tail, that  is,  the  handling  of  the  converter  on  pole  lines,  side 
walls,  etc.  In  the  first  place,  the  converter  case  is  provided 
at  the  top  with  an  eye  bolt,  by  which  it  can  be  readily  lifted 
t(^  the  desired  point.  That  point  being  reached,  as,  for  in- 
stance, the  cross-arm  of  a  pole,  the  converter  can  then  be  im- 
mediately lowered  to  its  final  position  and  its  suspension 
maintained  by  two  special  swivel  suspension  hooks.  Rest- 
ing on  these  hooks  the  final  securing  with  lag  screws  can  be 
('oi?e  at  the  convenience  of  the  linemen.  I'or  temporary 
work  the  converter  can  be  placerl  in  position  solely  by  means 
of  these   suspcnsi(Mi   hooks  and   be  moved   in   the   shortest 
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■DETAILS     OF     WOOD     CO.NVERTER. 


possible  time.     The  converters  are  also  provided  with  feet 
so  that  they  can  be  stood  up  on  the  floor  when  desirable. 

The  Wood  double-pole  primar>'  fuse  box,  shown  in  Fig.  5, 
is  designed  with  special  reference  to  safety  for  the  lineman, 
and  ease  in  inspecting  and  replacing  a  bumt-oui-  fuse.     As 
will  be  seen,  the  fuses  are  mounted  on  the  cover  in  porcelain 
block  and  in  such  a  way  that  they  can  be  readily  slid  out  for 
renewal.     The  ver\-  act  of  opening  the  cover  breaks  the  cir- 
cuit on  both  sides  of  the  line,  so  that  there  is  no  danger  of 
shock  from  a  possible  ground. 

The  porcelain  fuse  blocks,  as  will  be  noted,  are  hollowed 
out  at  the  middle  point  of  the  fuse,  and  the  object  of  this 


FKj.    6. -WOOD    SlNaLE=POLE    PR1.^ARV    FUSE  |BOX. 

air  chamber  is  to  cause  the  fuse  to  blow  at  that  point,  owing 
to  the  porcelain  keeping  the  fuse  cooler  in  its  contact  at  tlie 
ends  on  either  side  of  the  air  chamber  than  in  the  free  cen- 
tral part.  By  blowing  at  the  centre  the  contact  terminals 
are  preserved  intact. 

Special  provision  has  also  been  made  to  secure  good  con- 
tact between  the  fuse  and  the  line  terminal,  and  this  is  ac- 
complished by  stiff  springs  placed  under  the  clamping  nuts 
in  the  switch  box.  It  will  also  be  noted  that  arcing  across 
from  one  side  of  the  line  to  the  other  is  prevented  by  a  rib 
in  the  box  between  the  fuse  blocks,  which  fits  into  a  corre- 
sponding groove  on  the  cover. 
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I  he  Wood  primary  branch  single-pole  fuse  box  and  tin- 
manner  of  withdrawing  the  fuse  block  for  renewal  are  shown 
m  I'^ig.  6,  the  contacts  being  made  automatically. 

The  new  Wor^d  i6o-k\v.  compound  alternator  and  exciter, 
coupled  to  a  300-h.  j).  vertical  cross-compound  engine,  built 
i^v  the  fiall  Engine  Compan\ ,  of  Krie,  Pa.,  and  running  at 
240  revolutions  per  minute,  is  shown  in  I"ig.  2. 


New    Packard   Lamp. 


The  latest  departure  in  the  Packard  lamp  line  is  the  c.iled 
filament  Packarfl  lamp,  shown  herewith.  The  cut  is  an  ex- 
act rei)re.sentati<.n  ni  the  lamj)  as  to  size,  ^hape,  etc..  anrl 
shows  the  graceful  outline  and  general  symmetry  of  the 
lamp,  which  are  among  its  features.  The  New  York  and 
( )hio  Company,  Warren.  ( )..  the  manufacturers  of  the  coiled 
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t.la..u.n(  la,np    ha.  n.oved  slowly  m  bringing  o,U  a  hunp  of 
h.-s  kind,  prefernng  to  wait  until  it  lu.d  fullv  .satisfied  itself 
hat  ,t  was  the  ,nore  desirable  lamp  ,mder  cei'tain  conditions 
\    lun  convnuv,!  of  this  fact,  it  proceeded  to  make  a  coiled 
Mlamem  lamp  that  wouM  b,  i„  every  wav  eflicient  and  sightiv 
The  lamps  are  particularly  adapted  t..  high  voltages,  an.l  at 
present  are  f,u-nished  only  in  lamps  of  from  t(»  to  no  vol,, 
lu'  coil,  m  ad.htion  t,.  concentrating  the  light,  also  prevents 
he  hlament  from  falling  against  the  bulb  and  .shortening  the 
hfe  of  the  lamp       burther  than  this  i,  renders  the  tllaineut 
more  ngid  and  less  likelv  to  be  alVectd  bv  the  iarring  .,f  tlu- 
budding  or  it-s  support.  ;md  gives  a  longer  life  in  buildinPs 
winch  are  subject  t.^  x  ibration  fn^n  the  operation  of  nia- 
chmery  or  other  cau.sc*;. 


An    Hlectric     Power   Drill. 


.\n  electric  auger  drill  has  been  bn.ught  out  bv  the  JefTrev 
.d;mu;actnring  Company,  (\.lumbus,  (J.,  whose  evpenence 
vvith  electric  ajid  other  mining  machinery  insures  that  all  the 
n.cessary  jx.ints  involved  have  secured' careful  attention  i.-. 
the  design. 

Ihe  drill  cmpk-te  for  bituminous  mines,  including  p<.st 
for  6-foot  mine,  focjt  bar.  adjusting  clamps,  girth,  etc.,  weighs 
160  jMjunds  and  is  capable  of  developing  from  4  to  5  h**p. 
at  the  auger.     This  prjwcr  is  rarely  required,  not  more  than 
2  to  2  1-2  h.  p.  being,  as  a  rule,  used,  but  as  the  drill  mu.st  be 
capable  (jf  d(jing  a  gre.t  variety  of  work,  this  machine  was 
designed  to  take  at  ti.nes  7  to  8  h.  p.  without  excessive  strain 
.  "r  injury.      Jt  had  beer  tested  thoroughly  under  this  heavy 
load  and  showed  no  signs  of  sparking  or  excessive  heating.' 
The  larjjest  size  drill,  which  looks  practicallv  the  same  as 
the  one  illustrated  herewith,  has  a  normal  rating  of  4  me- 
chanical horse  power.      It  has  been  tested  in  n)ck  and  sand- 
st«)ne  up  to  ')  h.  p.  without  undergoing  any  .strain.     This  ma- 
chine was  designed  with  a  special  view  to  the  requirements 
of  anthracite  mining.  f(.r  trimming  gangwavs.  taking  down 
roof  .-,iid  general  rock  work.     T!'e  advantages  of  having  a 
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inacliine  of  this  cla.ss  in  an  anthracite  mine  will  be  appre- 
ciated by  the  fact  that  this  machine  will  drill  a  2-inch  hole 
6  feet  deep  m  the  hard  "boney-  f..und  in  anthracite  unties  in 
from  two  to  t%vo  and  a  half  minutes'  time,  taking  an  average 
-f  17  amperes  at  220  volts.  Drilling  in  the  o.al  proper  this 
niacnne  will  drill  a  2-inch  hole  6  feet  deep  in  50  seconds 

I  he  motor,  as  will  be  ..een  fnmi  the  illustration,  is  well 
pn.tected  by  benig  encloscrl  in  a  steel  casing  on  the  sides 
and  by  a  steel  plate  on  the  side  facing  the  coal  or  material 
to  be  drilled.  This  plate  is  carefully  fitter!  on  the  motor  so 
that  It  IS  practically  imp.^ssibie  for  pieces  of  dirt  to  get  inside 
the  frame  and  injure  the  armature  ..r  field  coils.  The  real 
end  of  the  motor  is  covered  by  the  switchboard.  The  arma- 
ture is  perfecUy  waterproof,  (Inirti  -wound,  with  slotted  lami- 
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nated  discs.  The  eoniuiutator  has  a  large  number  of  seg- 
ments, which  reduces  the  tendency  to  spark;  it  has  also  large 
surface  f(jr  brushing  contact,  insuring  freedotn  from  re])airs. 
The  motor  has  two  spools,  one  on  the  top  and  one  at  the 
bottom,  the  top  spool  having  about  twice  as  many  turns  as 
the  lower  spool.  This  arrangement  allows  a  much  lighter 
machine  to  he  constructed,  and  at  the  same  time  there  is  a 
well  balanced  field,  which  cannot  be  obtained  where  oidy 
one  spool  is  used.  The  efficiency  tests  of  these  machines 
showed  that  the  smaller  size  had  yy  per  cent.  conuTiercial  effi- 
ciency and  tlie  larger  size  80  per  cent. 


Armature    Winding. 


The  dei)reciation  and  cost  of  rei)airs  of  electric  light  and 
l)ower  ap]:)aratus  are  a  most  important  item,  and  it  is  essential 
therefore    that  great  care  should  be  taken  in  their  construc- 


FIG.    1— ARMATURE   WINDING. 

tion.  'i'his  is  particularly  true  of  the  armatures  of  the  ma- 
chines. In  the  winding  of  drum  armatures  the  coils  arc 
often  put  on  in  an  unsystematic  manner,  with  large  quanti- 
ties of  canvas  and  paper,  intended,  oftentimes,  to  present  a 
good  appearance  rather  than  provide  for  good  insulation. 
In  order  to  ])roduce  a  drum  armature  that  should  be  perfectly 


FIQ.     2— ARMATURE     WINDING. 

balanced  mechanically  and  with  plenty  of  ventilation,  Mr. 
vS.  W.  Rushmore,  126  Liberty  street.  New  York,  has  de- 
signed the  system  of  drum  winding  shown  in  the  accompany- 
ing illustrations. 

Tn  this  winding  the  coils  are  first  all  cut  to  the  recjuired 
length  and  are  placed  upon  the  armature  in  equal  j)ositions 
while  standing  vertically,  and  are  shaped  upon  each  other  in 
such  a  way  thai  they  all  cross  the  heads  in  a  peculiar  spiral 


manner,  so  that  every  coil  is  of  exactly  the  same  shape  and 
none  of  the  wires  cross,  but  gradually  lap  past  each  other. 

It  will  be  seen  that  the  coils  are  practically  independent  on 
the  heads  and  that  they  lay  in  such  a  manner  that  should 
the  insulation  become  charred,  there  is  no  mechanical  strain 
to  produce  a  short  circuit.  It  will  be  readily  understood  that 
with  the  coils  exposed  to  the  air  at  nearly  all  points,  an 
armature  wouufl  on  this  system  will  earn  a  much  larger 
current  with  safety  and  that  having  the  coils  exactly  alike  in 
.diape  and  position  on  the  core  cannot  but  be  an  advantage, 
mechanically  as  well  as  electrically. 


Automatic    Water   Gauge. 


The  accompanying  illustration  is  a  sectional  view  of  a  new 
autcMuatic  water  gauge,  manufactured  by  the  Ashley  Co- 
oi)erative  Engineering  Company,  13^1  Liberty  street,  N"ew 
York,  which,  in  case  the  glass  breaks,  obviates  danger  from 
scalding  or  lowering  the  level  of  water,  should  this  occur  at 
night  with  banked  fires.  In  the  pipe  leading  to  the  glass 
gauge  is  a  round  plug  or  valve,  A ,  having  on  its  outer  radius 
si)iral  wings  or  flanges.  As  long  as  the  glass  in  the  gauge 
remains  whole  the  water  on  the  lower  end  of  the  gauge  is 
balanced  at  the  water  line  by  the  steam  in  the  upper  part  of 
the  gauge.  As  soon,  however,  as  the  glass  breaks  from  any 
cause  the  rush  of  steam  and  water  to  the  atmosphere  carries 
the  sliding  valve  to  the  seat,  as  shown.  Should  sediment 
lodge  in  the  pipes  b\'  the  valve  it  can  be  immediately  re- 
moved by  partially  closing  the  valve.  5,  which  governs  the 
entrance  of  water  to  the  glass,  and  opening  the  pet  cock  at 
the  bottom  of  the  gauge;  this  allows  the  revolving  valve  tn 
start  for  its  seat,  but  the  face  of  the  valve  coming  against 
the  pin,  C\  l)efore  it  reaches  the  seat  and  the  steam  having  a 
vent  through  the  pet  cock  to  the  atmosphere,  rapidly  re- 
\olvc  the  valve,  thus  cutting  loose  anv  sediment  which  mav 
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have  lodged  there  and  blowing  it  through  the  gauge  into 
the  air.  By  adjusting  the  pin  on  the  end  of  the  outer  valve 
so  that  the  steam  gets  a  vent  through  the  valve  seat  and 
alternately  opening  and  closing  the  outer  valve  the  steam 
rapidly  revolves  the  inner  valve  or  rotating  valve;  and  as  it 
comes  to  its  seat  revolving  it  regrinds  the  valve  seat  each 
time  the  process  is  repeated  and  at  the  same  time  cleans  the 
valve  chamber  completely  from  sediment. 
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The  Electrical  Stock  Market, 


New  York,  June  23,  1894. 
THK  KLP:CTRICAL  stock  market  has  had  few  manifesta- 
tions of  activity  during  the  week  ending  to-day,  and  its  course  has 
been    unattended   by   any  develoifinent   of  consequence   to   any   one 

StOf|<. 

fJEXIUlAi.,  ELiJCTItlC  ha.s  been  strong  at  various  times  on  buy- 
ing that   was   mainly   for  the   bear  account.      The   inability   to  de- 
press prices  even  upon  the  miiny  detrimental  rumors  attending  the 
l''oit     Wayne     Elcctric's     c«inn<'Ction,     demonstiated     to     the     l)e.ir 
traders  the  gnat  strength  inherent  10  the  stoei<  at  the  present  mo- 
ment, and  thi-y  have  hastened  to  get  out  with  as  little  lo.ss  as  pos- 
sible of  the  trades  on  the  down   tack  made  when   the  Fort  Wayne 
entanglement  was  first  made  public.      Some  items  of  gratifying  in- 
terest to  friends  rjf  the  property  were  announced  this  week.      The 
most  imr^ortant   fact  in  connection   with  the  General   Electric  Com- 
pany that  has  made  its  appeaiance  in  recent  days  is  the  practically 
ofTleial   j»romulgalion   that   the  General   Electric  Company  has  paid 
off  its  last  outstanding  note,  amounting  to  some  $120,000,  and,  after 
thus  liquidating  the  last  of  its  floating  debt,  with  the  excepti<m  of 
indirect   liabilities,  amounting  to  less  than  $^00,000,  <if  endorsements 
on  its  bills  receivable,  it  had  on  hand  $000. Oil.)  cash,  with  collections 
repiirtr-d  impii)\ing  every  day.       Then  business  is  constantly  getting 
better.       Moth  the  Lynn  and  Sch   nec'a  ly  payrolls  are  ge  ting  larger, 
and    some    important    contracts    have    been    secured.      The     largest 
Is  to  furnish   the  electrical    equipment    foi»    the    Metropolitan   Ele- 
vated  Railroad,  of  Chicago,  which  will   be  f)perated   by  the  system 
HO  successfully  experimented  on  on   the  Intramural   P^levated   Itaii- 
way.   exhibited   at    the   World's   Fair  last  summer.       The  successful 
emjiloj  ment   of   this   system   on    the  Chicago   road   has   in   it    much 
of  promise  in  the  way  of  the  extended  introduction  of  the  General 
Electrlc's  transit    patents.      Then   the  company  is  arranging  to  do 
away    with    the   expensive   habit   of  owning  controlling   interests   in 
subsidiary  <-ompanies   by    their  .sale   upon    much    the   .same    plan   as 
the   (Cleveland.    Ohio,    property    was    disposed    of,    where    the    bonds 
were  sold   t<j  bankers  with  certain  voting  powers  for  a  number  of 
years,  while  the  General   Electric  retains  a  controlling  interest  in 
the   stock,    which    Is  temporarily   disfranchised.      A    number  of  ne- 
gotiations of  this  character  are  about  ready  to  be  announced.      Con- 
struction  work   for   the  i)roprietary  comi)anii's  will,   of  course,   con- 
tinue to  be  done  by  the  (Jener.il   Electric  Comi)any.       The  bears  en- 
di-avored  t<i  make  some  ca|)ltal  out  of  the  statements  of  a  Boston 
capitalist,  who  Issued   the   following  as  the  results  of  some  recent 
travels    In    the    Northwest:      "At»out    the    worst    connection    of    the 
iienerai   Electrl<-  Company  Is  tne  Northwest  fleneral    Eltctric  Com- 
pany.      Ill  tile  boom  towns  on  the  Northern  racific  road  and  in  the 
far    Northwest,    the    Northwest    General     Electric     Company     cim- 
Htructed  electric  railroads,  and  It   has  now  taken  up  entire  plants. 
Including  the  rails,  and   placed  them   on   storage,  as  the  roads  did 
not  earn  their  operating  expenses."       When  li  Is  remenib  ■re<l.  how- 
i  Ver,   that    the   entire  holdings   of   Northwest    slock    were   \alue<l    in 
the  recent  iinnnal  report  at  %\.  this  kind  of  talk  does  not  have  much 
effect.      The  directors   ;neet  soon  to  elect  a  successoi    to  (Jcnei-al   1>. 
F.  Peach,  who  resigned  his  position  as  treasurer  this  week,  becau.se 
he  has  licen  offcreil  a  Ix-ttr-r  po.sltlnn;  stmie  ."ay  because  "he  Is  not 
In  accord   with    the   policy  of  lemoving  the  company's  force.-;  from 
this  clly  to  Scheiiccljuly." 

WEKTINGHorSE  ELIX'TUK"  common  stockholders  do  not, 
after  all,  it  seenis.  receive  a  dividend  at  present.  The  dliVL'tors 
have  met  iiml  declared  the  regular  divlilend  of  1^4  per  cent.,  imyable 
July  2.  on  the  piefeiied  stock,  but  no  mention  was  made  of  any 
dlslilbiitlou  of  prollts  among  stockhohbrs.  The  directors  may 
meet  again  this  week,  but  all  hope  <>f  a  common  stock  diviilend 
at  present  has  been  dlsslpiiti-d.  -There  has  be<«n  no  movement  In 
the  stock  for  weeks.  It  hangs  quiet  around  36'/<,(fi\17,  and.  If  a  divi- 
dend wer«>  seriously  expected  liny  more.  It  would  long  nvo  have 
discounted  the  mutter  by  crossing  10.  Some  damage  has  be.n  ibme 
by  the  recent  llooils  to  the  new  works  near  Pittsburgh,  but  the 
new  factories,  which  are  expected  to  enable  iht-  company  to  turn  out 
electrical  e(|ul|imeiit  fiM  below  rullnf^  prices,  are  to  be  ready  any- 
how   by  the  fall. 

TDK  STREET  RAII.W.VY  ANI>  I  l.l-CM  INATI NG  PROPER- 
Tli:S'  trustees  are  fast  retiring  the  issue  of  i>referred  stock.  They 
purchased  this  week  imolher  lot  of  512  shares  nt  an  average  price 
of  $".17. 50,  as  against  an  average  price  of  $97.41  June  R  fe»r  r.i:t  shares. 
$!m.oo  for  fi24  shares  on  May  20.  $97. .1.1  for  B27  shares  April  27,  and 
$!»7..^4  A)irll  2  for  2.iri4  sliaies.  m.tking  a  total  of  in.jisn  shares  nf  jue- 
fcrrcd  stock  purchased  to  date,  and  they  have  set  aside  another 
$."i0.00(i  for  similar  punhases.  thus  showing  the  big  profits  they  are 
ri'iiplng  fioiii   last   year's  Investment. 

THE  EDISON  ELECTRIC  ILLUMINATING  companies  have 
been  busy  this  week  declaring  dividends.  The  Nt  w  York  rompnn> 
ordered  a  payment  on  Aug.  1  of  a  quarterly  distribution  of  1»,  per 
cent.  The  Rrooklyn  company  has  de<  hired  a  quarterly  dividend 
of  I'a  per  cent.,  payable  July  16.  and  the  Philadelphia  iH'ople  make 
a  similar  payment  of  2  per  rent,  on  June  30.  The  stocks  of  all 
three  companies  rule  very  strong. 

AMERUWN  HELL  TELEPHONE  advanced  a  couple  of  points 
this  week  on  the  passage  a  week  ago  by  the  lower  branch  of  the 
Mas.sachusctts  Legislature  of  the  bill  to  Increase  the  capital  stock 


to  $50,000,000,  and  the  investment  buying  that  has  since  set  in  has 
.served  to  hold  the  stock  firm  at  the  higher  quotations. 

WESTERN  UNION  TELEGRAPH  for  the  moment  is  neglected. 
Not  that  the  dullness  affects  its  quotation  unfavorably,  as  the  de- 
claration last  week  of  the  regular  quarterly  dividend  has  more  than 
ever  disposed  small  investors  in  its  favor.  But  just  at  present 
nothing  is  doing. 

THE  MEXICAN  TELEGRAPH  COMPANY  has  declared  a  divi- 
dend of  2»4  per  cent.,  payable  July  7.  There  is  a  surplus  for  the 
quarter  after  paying  the  dividend  of  $16,y78,  making  the  total  sur- 
plus on  hand  $:{XS.2'J8. 

THE  CENTRAL  AND  SOUTH  AMERICAN  TELEGRAPH 
COMPANY  al.so  declared  a  <iuarterly  dividend  of  1^  per  cent.,  pay- 
able July  2.  After  paying  thiss  dividend  there  is  left  out  of  the 
(|uarter's  earnings  a   surplus  of  $20,662,  making  a   total   surplus  of 

$.'ir,o..'.s3. 
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New    Incorporations. 


THE  HI-METALLIC  ELECTRIC  TRANSMISSION  COMPANY. 
Plainfield.   N.  J.,  capital  ft.'ck  $l(M).0O0.  has  b» .  n   formed. 

THE  NASHVILLE  TRACTION  COMPANY,  Nashville.  Tenn.. 
has  been  Incorporated  by  Francis  W.  Hunter  and  others. 

THE  COLUMBIA  MOTOR  COMPANY'.  Chicago.  III.,  capital  stwk 
$1,000,000.  has  been  incorporated  by  Walter  E.  Sparks  and  others. 

THE  DIAMOND  ELECTRIC  COMPANY'.  Peoria.  III.,  capital 
stock  $fiO.O(Ht,  has  been  Incorporated  by  John  H.  Francis  and  others. 

THI-:  CITIZE.NS'  ELECTRIC  LIC.HT  AND  POWER  COM- 
P.\NY,  Norway.  Mich.,  capital  stock  $10,00(».  has  be»Mi  incorporate.i 

THE  MUTUAL  TELEPHONE  COMPANY.  Wichita,  Kan.  rapl- 
•  al  :Mik  *P  0,1(10,  i-.as  been  inc<»rporated  1  >  tJeo.  W.  Dixon  and 
otb.-rs. 

THE  BERKELEY  ELIX^TRIC  LIGHTING  COMPANY'.  Berke- 
ley. Cal  ,  cai>ltal  stock  $100,000.  has  been  incorporated  by  Walter  E. 
Sell  and  others. 

THE  NEW  ORLEANS  (^INSTRUCTION  COMPANY.  New  Or- 
leans. La.,  capital  stock  $50,000,  has  been  lncor|>orate<l  to  do  elec- 
trical and  other  construction  work. 

THE  DANVILLE  TELEPHONE  C<»MPANY.  Danville,  Va..  cap- 
ital stock  $io.»iMl.  has  been  incorporated  by  W.  A.  Taylor  and  others, 
and   will  establish  a   telephone  system. 

THE  LOUISIANA  AUXILIARY  FIRE  ALARM  (^>MPANY. 
Limited.  New  orUans.  La.,  capital  stock  $100(>ix>  has  be.n  formed 
for  the  manufaeture  of  electrical  apparatus. 

THE  CITIZENS'  ELECTRIC  LIGHT  AND  POWER  CO.MPANY. 
Pensai'ola.  Fla  .  has  been  Incorporated  to  ej-ert  an  ebH'trIc  light 
and  power  plant.      T.  E.  Welles  Is  among  those  Interested. 

THE  SOLAR  ARC  LAMP  COMPANY.  New  Y'ork.  capital  slock 
$25.oo<l.  has  been  lnc<^rporated  by  Jacob  Rice  and  others,  and  will 
manufacture   electrical    appliances   and    machinery   as   well    as   arc 

lamps. 

THE  EAGLE  GROVE  ELECTRIC  COMPANY.  Eagle  Orovc. 
Iowa,  capital  stock  $30,000.  has  been  fornnxl  to  stjpply  electric  light, 
heat  and  power.  A.  T.  Hess.  J.  A.  Innls  and  W.  H.  Carman,  all  of 
Des   Moines,    Iowa,  are   Interested. 

rUK  FREDERICKT<^WN  ELECTRIC  AND  MANUFACTUR- 
ING COMPANY.  Fredericktown.  Mo.,  capital  stock  $6,000.  has  been 
formed  to  erect  an  electric  light  and  Ice  plant  Michael  Deguire. 
H.  Otto  Thost.  W.  R.  Nlfons.  all  of  Fredericktown.  are  Interested. 

THE  MONTEREY  POWER  COMPANY.  Monterey.  Cal..  capital 
stock  $100,000.  has  been  formed  to  generate  and  furnish  electric  and 
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other  power.      The  promoters  are  P.   Oyer,  O.  S.   Trimmer,  Pacific 
Grove;  H.  A.  Greene,  J.  S.  Metteir  and  Juan  Malarin,  Monterey,  Cal. 

THE  GORDON-BURNHAM  BATTERY  COMPANY,  Portland, 
Me.,  capital  stock  $1,000,000,  ha.s  been  incorporated  to  do  a  general 
electric  light,  heat  and  power  business.  W.  G.  Burnham.  R.  W. 
Gordon  and  C.  L.  T.  Stedman,  all  of  Boston,  Mass.,  are  the  pro- 
moters. 

THE  DOBBS  FERRY  LIGHT,  HEAT  AND  POWER  COM- 
PANY, Dobbs  Ferry,  N.  Y.,  capital  stock  $150,000,  has  been  incor- 
porated by  Geo.  C.  Todd  and  others.  This  is  a  consolidation  of 
the  Irvington  and  Greenburg  Gas  Company  and  the  Dobbs  Ferry 
Lighting  Company. 

THE  FLORIDA  ENGINEERING  AND  CONSTRUCTION  COM- 
PANY OF  CHICAGO,  Chicago,  111.,  capital  stock  $1.^)0,000,  has  been 
formed  to  construct  railway,  telegraph  and  telephone  lines,  electric 
lighting  and  power  plants,  etc.  Daniel  E.  Ryan,  A.  T.  Otto  and 
Morgan  Cowan  are  the  promoters. 

THE  GOLIAD  WATER  POWER  COMPANY,  Goliad,  Tex.,  cap- 
ital stock  $30,000,  has  been  formed  to  supply  that  town  with  elec- 
tric light,  heat,  water  and  ice.  The  interested  parties  are  W.  E. 
Campbell,  I.  P.  Kibbe,  G.  W.  Simmons,  C.  H.  Baker,  H.  Linburg, 
F.  R.  Starr,  Jr.,  Goliad,  Tex. 

THE  TREMONT  AND  PINEGROVE  ELECTRIC  LIGHT, 
HEAT  AND  POWER  COMPANY,  Pinegrove,  Pa.,  capital  stock 
$3-3,000,  has  been  formed  to  supply  light,  heat  and  power  by  means 
of  electricity.  The  promoters  are  J.  E.  Wernts,  A.  Gilbert,  Pine- 
grove,  and  W.  M.  C.  Hack,  Tremont,  Pa. 
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NIKOLA  TESLA  has  received  from  Columbia  College  the  de- 
gree of  LL.  D. 

HOUSTON  &  KENNELLY  have  been  appointed  electrical  engi- 
neers to  the  Cataract  Electric  Company,  of  Buffalo. 

MR.  E.  A.  LOWE,  the  genial  manager  of  J.  Jones  &  Son,  67  Cort- 
landt  street,  is  spending  his  honeymoon  at  present  with  his  bride 
of  a  few  days.  Mr.  Lowe  has  our  best  wishes  for  a  long  and  happy 
career. 

REV.  AND  MRS.  CHARLES  HENRY  BUCK,  of  Brooklyn, 
have  issued  cards  for  the  marriage  of  their  daughter  Sara  to  Dr. 
Albert  C.  Crehore,  Assistant  Professor  of  Physics,  Dartmouth  Col- 
lege, on  Tuesday  evening,  July  10. 

MR.  O.  FARSTAD,  of  the  General  Electric  draughting  force,  at 
Schenectady,  spent  Saturday  in  this  city.  Mr.  Farstad  has  for 
some  time  been  closely  identified  with  the  power  station  appliances 
recently  perfected  by  the  General  Electric  Company. 

LIEUT.  MANNING  K.  EYRE,  assistant  to  the  selling  manager 
of  the  General  Electric  L;imp  Works,  at  Harrison,  N.  J.,  has  started 
on  a  business  trip  through  Ohio,  Tennessee  and  Kentucky.  Lieu- 
tenant Eyre,  besides  his  business  qualifications,  is  thoroughly  con- 
versant with  the  technical  details  connected  with  the  manufacture 
and  economical  operation  of  incandescent  lamps.  Two  articles  by 
him  on  the  latter  subject,  which  appeared  in  our  columns,  were  re- 
printed in  several  of  the  European  technical  journals,  and  as  he 
has  made  this  feature  a  subject  of  special  study,  his  advice  in  re- 
gard to  a  point  of  Increasing  importance  in  central  station  economy 
will  be  found  useful  by  station  managers  whom  he  may  visit. 

NEW  YORK  ELECTRIC  CLUB.— About  30  gentlemen  connected 
with  the  electrical  industries  met  at  dinner  on  Thursday  evening  of 
last  week  in  a  private  dining  room  of  the  Imperial  Hotel  to  discuss 
the  question  of  reviving  in  some  form  the  New  York  Electric  Club. 
Mr.  H.  Ward  Leonard  presided,  and  Mr.  T.  C.  Martin  acted  as  toast- 
master.  The  subjects  of  toasts  extended  beyond  the  objects  of  the 
meeting,  and  the  happy  responses  assisted  in  rendering  the  occa- 
sion a  very  enjoyable  one.  Among  those  who  enlivened  the  evening 
with  remarks  besides  the  two  just  named  were  Major  D.  T.  Everts 
and  Messrs.  R.  T.  Lozier,  C.  D.  Shain,  S.  L.  Coles,  C.  O.  Baker. 
H.  L.  Webb,  P.  H.  Alexander  and  B.  E.  Greene.  The  desirability 
of  re-establishing  the  Electric  Club,  but  in  a  somewhat  different 
shape  from  what  it  was  originally,  was  generally  acquiesced  in, 
and  a  committee  to  devise  ways  and  means  to  accomplish  that  ob- 
ject was  appointed,  consisting  of  Messrs.  Bartlett,  Shain,  Alexander, 
Porter,  Webb,  Everts  and  Baker.  Among  others  in  attendance 
besides  those  mentioned  were,  E.  G.  Bernard,  W.  J.  Cook,  F.  R. 
Chinnock,  George  Cutter,  W.  J.  Johnston,  L.  H.  O'-r,  T.  C.  Perkins, 
E.  F.  Peek,  H.  N.  Powers,  F.  W.  Royce,  H.  H.  Reece,  P.  Rosen- 
stamm,  H.  J.  Smith,  C.  E.  Carpenter  and  C.  E.  Chapin.  A  num- 
ber of  others  subscribed  to  the  dinner,  but  were  prevented  from' being 
present. 
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deavors  to  keep  up  with  orders  for  its  "Ideal"  Insulated  copper  wire 
and  other  manufactures.  . 

MR.  A.  A.  KNUDSON,  of  the  New  York  office  of  the  Phillips 
Insulated  Wire  Company,  of  Pawtucket,  R.  I.,  was  in  Boston  this 
week.  His  visit  was  in  connection  with  some  special  and  quite 
large  orders  for  "Ideal"  wire,  and  while  he  did  not  say  that  he  was 
victorious,  he  looked  it. 

THE  BOSTON  INCANDESCENT  LAMP  COMPANY,  will  con- 
tinue tf)  manufacture  series  lamps  with  rod-like  burners,  which  it 
claims  do  not  infringe.  Mr.  H.  L.  Merritt,  selling  agent  for  the 
company  sailed  for  Europe  on  the  23  inst.  for  the  purpose  of  dis- 
posing of  the  English,  French,  German  and  Belgium  patents  held  by 
tl  "  comiiany. 

THE  P:ASTERN  electric  cable  COMPANY,  of  Boston,  an- 
nounces its  regular  semi-annual  dividend  of  3  per  cent,  on  its  pre- 
ferred stock,  payable  July  2,  to  stockholders  of  record  June  25. 
Good  articles  always  lead  to  gof)d  business,  good  business  to  divi- 
dends, and  this  is  the  tribute  that  may  be  justly  awarded  this  com- 
pany and  its  manufactures. 

THF:  AMERICAN  TOOL  AND  MACHINE  COMPANY,  84  King- 
ston street,  Boston,  is  very  busy  at  the  present  time,  its  offices  pre- 
senting unusual  activity.  President  Huxley  and  Superintendent 
Hoffman  believe  in  energetic  and  effective  work,  and  it  is  needless 
to  say  that  Messrs.  Barker,  Whipple  and  Lincoln,  old  officials  of  the 
company,  are  seconding  them  most  heartily.  There  appears  to  be 
a  genei'al  unanimity  all  around,  which  miist  produce  only  one  result 
— brilliant  success  for  this  old  veteran. corporation. 

THOMAS  SMITH  &  CO.,  14  Cypress  street,  Worcester,  have  re- 
cently added  to  their  equipment  a  complete  line  of  punches  and 
dies  for  dynamos  and  motor  armature  discs,  and  are  now  ready  to 
furnish  discs  of  any  desired  thickness  in  diameters  from  1  to  12 
inches.  But  few  concerns,  aside  from  dynamo  manufacturers,  have 
previously  been  equipped  to  turn  out  armature  discs  in  a  proper 
manner,  and  it  will,  no  doi'bt,  be  a  considerable  convenience  to 
many  makers  of  dynamos  to  be  able  to  obtain  finished  discs  of  any 
desired  dimensions  at  short  notice. 

MESSRS.  HUXLEY  &  HOFFMAN,  the  former  agents  of  the 
Buckeye  engine,  have  transferred  their  business. to  Mr.  W.  D.  Hoff- 
man, formerly  of  the  Standard  Oil  Company,  who  will  represent  the 
Buckeye  engine  for  the  New  England  district.  Mr.  Hoffman  has 
had  lengthy  experience  with  the  Buckeye,  extending  over  the  period 
during  which  it  was  built  at  Hartford,  Conn.,  and  will  make  his 
headquarters  at  84  Kingston  street.  Several  satisfactory  contracts 
have  already  been  secured,  and  a  number  of  others  are  now  being 
estimated  upon.  The  agency  has  at  its  office  a  com.plete  working 
model  of  the  engine,  showing  the  valves  and  cylinder  in  section, 
and  thus  enabling  parties  to  secure  a  perfect  idea  of  the  many  ad- 
vantages the  Buckeye  contains  for  all  classes  of  power  plants. 

MR.  CLINTON  IRVING  HAGUE,  of  the  New  Haven  Insulated 
Wire  Company,  was  accidently  drowned  at  Whitney  Lake,  near 
New  Haven,  on  Saturday,  the  16th.  Mr.  Hague  was  exactly  33 
years  old,  and  was  well  known  by  a  large  circle  connected  with 
electrical  industries.  Any  one  who  has  had  business  relations 
with  him  will  testify  to  his  upright  character  and  nis  electrical  and 
mechanical  attainments,  and  the  many  friends  who  had  the  pleas- 
ure of  an  intimate  acquaintance  with  him  will  grieve  over  the  un- 
timely end  of  a  gentleman  whose  endearing  qualities  were  of  the 
highest  order.  His  death  is  deplored  by  many  New  Haven  local 
organizations,  including  the  New  Haven  Yacht  Club,  the  New 
Haven  Naval  Reserve  and  other  social  clubs  in  which  he  was  prom- 
inent. 

THE  PERKINS  ELECTRIC  SWITCH  MANUFACTURING 
COMPANY,  of  Hartford,  Conn.,  with  its  usual  promptness  to  meet 
the  demands  and  requirements  of  the  public  and  tht  underwriters, 
has  designed  a  triple  break  switch,  which  it  submits  as  being  ex- 
celled by  none,  if.  indeed,  H  is  equalled  by  any.  The  well  known 
lamp  made  by  this  company — the  Waterhouse-Gamble  arc 
lamp,  for  incandescent  circuits,  is  rapidly  iinding  its  way  to  public 
favor.  Among  the  recent  installations,  the  Union  station  plant,  in 
Boston,  is  important.  In  that  c£.te  notably  the  pure  merits  of  the 
lamp  and  its  economy  of  operation  led  to  its  selection  and  adop- 
tion from  out  of  a  number  of  other  and  well  known  lamps.  The 
constancy  and  regularity  of  the  lamp  are  great  points  entitling  it 
to  consideration. 
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THE  PHILLIPS  INSULATED  WIRE  COMPANY,  of  Pawtucket, 

R.  I.,  is  kept   busy   running  day   and  away  into  the  night  in  its  en- 
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?ITTSBURGH,June  03  ,    i8q4. 

THE  PITTSBURGH  AND  MANSFIELD  RAILROAD  COM- 
PANY has  been  granted  the  right  by  the  War  Department  in  Wash- 
ington to  build  a  bridge  across  the  Monongahela  at  Pittsburgh. 

THE  CORAOPOLIS  ELECTRIC  LIGHT  COMPANY  was  char- 
tered a  few  days  ago  with  a  capitalization  of  $5,000.  Directors,  W. 
H.  Guy.  George  A.  Lashell,  H.  W.  Burns,  A.  Rose  and  Chas.  A. 
Cooper,  of  Pittsburgh. 

THE  ANNUAL  COMMENCEMENT  exercises  of  the  Keystone 
Electrical  College  were  held  last  night  at  Carnegie  Hall,  Allegheny 
City.  Mr.  Leon  Le  Pontois.  of  the  Westinghouse  company,  lectured 
on  the  subject,  "What  May  be  Accomplished  by  Electricity  Ten 
Years  Hence." 

THE  WESTINGHOUSE  ELECTRIC  AND  MANUFACTURING 
COMPANY  has  contracted  with  the  East  Pittsburgh  Improvement 
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(Company  for  23  additional  acres  of  land  at  Brinton,  Pa.,  which 
makes  40  acres  in  all,  to  be  used  for  the  new  electric  plant.  The 
machine  shop  is  now  under  roof,  and  it  is  expected  to  bepin  the  in- 
stallation of  machinery  early  in  August. 

THE  EMPLOYES  of  the  Westinghouse  Electric  and  Manufaciur- 
injf  Company  held  their  annual  jjicnic  last  Saturday  at  Aliquippa 
(Jrove,  near  Pittsburgh.  The  outing  was  a  very  enjoyable  one.  A 
veiy  large  crowd  was  in  attendance;  and  all  the  popular  outdoor 
sports  were  indulged  in.  A  baseball  game  between  the"ofTice  nine" 
and  the  "shop  nine"  was  especifilly  interesting. 

THE  M()Xr>Xf;AHELA  AND  ALLEGHENY  RAILROAD  COM- 
I'ANY  has  obtained  a  charter.  The  capital  is  $60,000.  It  will  be 
about  six  miles  long,  and  is  intended  as  a  connecting  link  between 
the  Baltimore  &  Ohio  Railroad  and  the  Allegheny  Valley  Railroad. 
The  directors  are  O.  T.  Richards,  James  Doig,  L.  H.  Partridge, 
.lames  Duncan,  Jr.,  Wm.  Smith,  C.  H.  Sackrider  and  R.  S.  Eraser, 
;ill  of  Pittsburgh. 


Canadian   Notes. 

Ottawa.  Ont.,  June;   id,  1894. 

'I'nltONTO. — The  Toronto  Street  Railway  Company  may  probably 
extend  its  route  to  Oakville. 

THE  CANADIAN  MINISTER  OE  INLAND  REVENUE  has  re- 
cently introduced  a  bill  in  the  Dominion  Parliament  respecting  unit.s 
•  if  electrical  measure,  which  is  similar  to  the  one  before  the  United 
States  Congress. 

MONTREAL.— The  directors  of  the  Bell  Telephone  Company, 
acting  upon  the  power  conferred  upon  them  by  the  shareholdeis 
at  the  last  annual  meeting,  have  decided  to  increase  the  capita! 
nf  the  comi)any  from  $2,646,000  to  $3,168,000. 

HAMILTON,  ONT.--On  application  of  Dr.  Hingham,  on  behalf 
of  a  Hamiltr)n  syndicate  interested  in  a  new  street  railwa.v  system, 
a  meeting  of  the  Hoard  of  AV<irks  has  been  called.  The  syndicate 
will  ask  permission  to  lay  a  piece  of  track  on  Herkimer  street,  neai 
Locke  Ktreet,  the  street  railway  compan.v  h:i\ii)g  agreed  to  furnish 
power  to  make  a  test.  If  the  invention  proves  successful,  it  will 
do  away  with  the  necessity  of  trolley  wires,  a  third  rail  being  used 
r<ir  the  transmission  of  electricity. 


Jlijm0  of  the  pteei^ 


Telegraph  and  Telephone. 


nCALA,  FI.,A.  Address  the  ma.vor  concerning  the  company  or- 
ganizing to  build  ;ind  operate  a  telejihone  line. 

Mll)l)LEP.KOf)K,  VA.— The  Middlehrook  Telephone  Company. 
Mlddlebrrink,  \'a.,  wants  to  purchase  a  complete  telephone  equiij- 
mont. 

DANVILLE,  A'A.-  W.  A.  Taylor,  Danville.  Va.,  promoter  of  th 
Ixinvllle  Telephone  ('ompany.  Is  o|>en  for  bids  for  a  complete  tele- 
phone s.vstem. 

CHESTER,  S.  C.  -The  Chester  Telephone  Company,  Ches- 
l^r,  S.  ('.,  wants  to  purchase  a  telephone  etiulpment.  Address  A. 
W.  Taivc,  manager. 

•  iKIOENSHURC,,  PA.— An  indej)endent  telephone  company,  hav- 
ing for  a  circuit  Cireensburg.  Ml.  Pleasant,  Irwin,  Scottdale.  Con- 
iH'llsvllle  and  Latrobe,  has  been  organlzeil. 

HOSTo.N'.  MASS.  The  Mussnehusetts  Ibnise  has  pa.><sed,  to  be 
engrossed,  the  bill  permitting  the  American  Hell  Tclephon<-  f'oin- 
imny  to  Increase  lt«  capital   stock   to  $r)O.O00,O00. 

LEXINC.TON,  VA.  A  cnnipMiiy  has  been  organized  to  <-n<[  n 
li'lephone  llrii^  between  Staunloi)  and  MIddleltrook.  J.  H.  Hownian 
is  presltient.  This  eonijumy  will  ]irobiibly.  in  the  fiiture,  extend  lis 
line  to  Greenville,   Moffctt's  Creek  and  Lexington. 


Electric  Light  and  Power. 

<)l)i;i;<)i/i',  L.\.  The  city  has  derided  to  put  In  an  flectrlc  light 
plant. 

MOUUISVILLE,  N.  Y.— Monlsvllle  Is  to  have  the  electric  light. 
Thi"  wires  are  being  pul  up. 

CUBA  VILLAGE.  N.  Y.— Address  the  town  clerk  concerning  a 
proposed  electric  light  plant. 

NORWOOD.  N.  Y.,  has  cI.isimI  .m  i-.^ntriict  tor  nu  ••lectnc  light 
plant   to  be  run  by  water  power. 

F\IOOK1*K.  IO\V.\.  J.  C.  llnbinKer  conteniplntci'  erecting  a  com- 
modious Mildltion   to  his  power  i>lanl. 

VTCKSHURt;.  MISS.  The  Vicksbnrg  Electric  Transit  .in. I  I  ii-ht 
Company  will  ereel  .-in  electric  llnht   phnit. 

SCOTLAND    NE<"K.    N.    (\— S.    F.    Dunn    and    G.h..    W.    .  ..,,i;„, 
nour  Intend   to  put    in  an  electric  light    plant. 

HALTIMOUK.  MIV  Address  H.mi.  E.  .'.  L:»lro|.e.  mayor,  c.m- 
cernlng  an  ehn-trie  lighting  contract  'or  five  years. 

PARIS,  TENN.-A  $40,000  electric  light  plant  18  contemplated, 
and  the  city  clerk  may  be  addressed  In  relation  to  It 


OTSEGO,  MICH.— A  proposition  will  soon  be  submitted  to  the 
citizens  for  the  establishment  of  an  electric  light  plant. 

SPRINGFIELD,  MASS. -Address  the  city  clerk  concerning  th.- 
contemplaied  erection  of  an  $80,000  electric  light  plant. 

CHATEAUGAY,  N.  Y.,  is  to  have  a  water  power  electric  light 
plant,  and  ground  has  already  been  broken  for  the  same. 

WESTM1NSTP:R,  MD— The  Carroll  Electric  Light  and  Power 
Company,  Westminster,  Md.,  wants  a  750-light  dynamo. 

BAY  CITY,  MICH.— The  City  Council  proposes  to  enlarge  the  city 
electric  light  plant.  It  is  proposed  to  expend  $12,000  in  impiove- 
ments. 

ATLANTA,  GA— The  Atlanta  Waterworks  has  installed  a  l.=Ht- 
light  Kester  incandescent  machine,  and  a  35-light  standard  art 
machine. 

ALEXANDRIA,  LA.— The  clerk  to  City  Council.  Alexandria. 
La.,  has  been  instructed  to  advertise  for  bids  on  lighting  the  city 
by  electricity. 

BESSEMER,  ALA —The  Howard-Harrison  Iron  Works  will  im- 
prove and  enlarge  its  iron  works,  and  substitute  electricity  for 
steam  power. 

COLUMBUS,  OHIO.— The  city  clerk  has  been  authorized  to  se- 
cure estimates  as  to  the  cost  of  putting  electric  fans  in  the 
Council  chamber. 

WINONA,  MINN.— The  Winona  General  Company  will  extend 
its  line  and  make  improvements  in  the  electrical  machinery.  An- 
drew H.  Hill  is  manager. 

BATH,  N.  Y.— The  Hornellsville  Common  Council  has  grante<l  a 
franchise  to  the  Canisteo  Electric  and  Fuel  Gas  Compan>'  to  lay 
pipes  in  the  streets  of  that  city. 

HLOOMFIELD,  NEB.— Horace  McGregor,  of  Yankton,  has  been 
granted  a  franchise  by  the  village  of  Hlofimtield  for  an  electric  linht 
plant,  which  he  agrees  to  have  In  ruVinlng  order  within  60  days. 

MARSHALL,  MINN.— An  election  has  been  called  for  July  :;.  t.. 
vote  on  village  bonds  of  $2."). 000.  to  put  in  waterworks  and  electric 
lights.  It  will,  without  doubt,  carry,  and  work  will  be  done  this 
summer. 

JOLIF2T,   ILL. — Mayor  Stassen  recommends  that  the  committee 
nil   Street   lighting  be   instructed   to  advertise   for  seale«i  proposal"^ 
for  an   electric  light  plant  of  300  lights  of  2.000-c.    p.   each,   ai.d   n- 
port  on  Monday,  July  2. 

WHITE  RIVER  JUNCTION.  VT.— The  Mascoma  Electrn  Li^ln 
and  Gas  Company  intends  to  make  extensive  improvements  this 
.■summer,  and  will  be  in  the  mjirket  for  an  engine,  boiler,  alternator. 
line  shafting,  coui>ling,  etc. 

KNOXVILLE,  LA.— The  i.lant  of  the  Knoxvllle  Electric  Light 
.uul  Power  Compan>-  has  been  damaged  by  fire.  The  building  Is  de- 
stroyed, one  dynamo  ruined  and  much  of  the  other  machinery  ren- 
dered worthless.      Ix)ss.  $.'i,000;  Insurance  $2,000. 

READING.  PA.  -The  contract  for  the  reconstruct  urn  of  ili.    \\ 
of  the  tire  :ilarm  system   has   been  award(>d   to  the  Reading    1. 
trical   Construction   Company.      The   contract    Includes   22   miles  of 
hard-drawn  lopper  wire  and  7  miles  of  Insulated  wire. 

KANSAS  CITY.  MO.  -The  business  building  occupied  by  Rern- 
lieimer  Bros.  &  Co.  will  be  enlarged  an<l  Improved.  An  eleoiri<- 
light  plan?  will  be  established,  and  the  entire  building  throUKhoni 
will  b  •  light'-d  with  a  system  of  wmie  1.600  Incandescent  lamps. 
»«eo.  Schafer,  Westport,  Mo.,  Is  the  owner. 

CHICAGO.  ILL.-  Sealed  proposals  will  be  received  by  the  city 
of  Chicago  until  July  2  for  furnishing  and  delivering  to  the  cltv 
boulevard  latni)s.  and  to  place  the  same  In  position  upon  the  lHmt> 
posts  aloiin  stich  streets  an<l  thoroughfares  as  ordered  by  the  Cit.\ 
('onncil.       H.  .1.  .loiD-s  Is  <'omnilssloner  of  public  works. 

PHILADELPMIA.  PA.  The  electrical  c.Mnmlltec  of  City  Coun- 
ells  has  grunted  privileges  to  maintain  underground  conduit  gyntems 
.ind  <l'i  business  In  the  Mutual  Automatic,  the  Central,  the  Draw- 
baugli  and  the  Hell  Telephone  companies,  all  of  whieh  are  re<|UlrT^I 
to  place  telephones  free  In  public  offices  and  In  each  schcwil  secti«»n. 

KP^ARNY.  N.     J.     Sealed     proposals     will     b<^     recelve<i     by     the 
Board  of  Townsblji  Committee  of  the  township  of  Kearny,  Hudson 
County.  N.  J.,  for  lighting  the  streets  of  salil  townsb 
live  ye.ars.   with  electric  arc   lights.       Bidders    will 
rately  on  llnhts  of  1,200  and  2.000  c.  p.      There  will  be  from  80  to  10(t 
lights  required.      Gabriel  B.  Reld  Is  township  clerk. 

NEW  WHATCOM.  WASH.— Sealed  proposals  will  be  received  at 
the  office  of  the  city  cl>rk.  .nt  the  city  ball  of  New  Whatcom.  Wavli 
for  furnishing  50  lights  or  more,  at  the  discretion  of  the  City  C-ui. 
<il.  for  !K  period  of  three  years  or  longer,  as  the  Council  may  e|<-ri 
at  the  time  of  letting  contract,  the  term  to  commence  Oct.  17.  1S94 
The  lights  are  to  be  of  2.000  c.  p.      J.  K.  Appleby  is  city  clerk. 

SIOUX  CITY  IOWA.  -The  city's  contract  with  the  Sioux  City 
lOlcctrlc  Compan>  expires  In  August,  and  the  light  commltti-e  ^^^ 
of  the  opinion  that  a  much  better  contract  ought  to  be  made.  Th< 
•'oimcll  is  cjinsldertng  the  question  of  municipal  lighting.  Alder 
man  Chesley.  chairman  of  the  commlltee,  r««ports  that  a  plant 
cotild  !<••  i»ut  In  for  $7f>.0oo. 

DENVER.  COL  The  County  Board  received  the  report  of  the 
committee  to  con.slder  the  matter  of  putting  electric  plants  In  the 
various  county  buildings,  reromtnendlng  the  pInclnR  of  n  dynamo  of 
t30  16-c.  p.  In  the  court  hotise.  at  a  cost  of  $1.07R.  and  a  60-h.  p. 
engine  to  cost  the  same  amount.      For  the  Jail  thejr  recommended 
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:t  :i70  t6-c.  p.  dyiiMnio,  (o  cosi  $X0(>,      'I'lu'  l'ns(   is  a  slandai'd  il.siiarmi 
;inil    llie   laltef   an    K(list)il. 

MILiLiKKSVIIjIjE,  pa.  St-alfd  piDitosaLs  will  l)u  received  IDr 
an  electric  light  plant  by  the  board  of  trustees  of  the  First  Penn- 
sylvania State  Normal  School,  Millorsville,  Pa.,  until  3  P.  M.,  July 
16,  1894.  Specifications  and  drawings  will  be  delivered  to  bidders 
between  the  hours  of  9  A.  M.  and  3  P.  M.  on  and  after  June  25,  1894. 
Security  will  be  required  before  specifications  and  drawings  are  de- 
livered. For  particulars  address  Dr.  W.  A.  Drysdale,  consulting 
t-ngineei-,  Hale  Building,  Philadelphia. 


(;hanicsbuig,  at  the  board  of  trade  rouius,  negotiations  for  the  sale 
of  its  francliises  lo  the  Cumberland  Valley  Traction  Company  were 
closed,  and  the  transfer  was  made.  The  gentlemen  interested  are: 
President  K.  Z.  S\  allower.  Hon.  B.  F.  Myers,  H.'  C.  Pvoss,  H.  B. 
Mitchell  and  Naudain  Hamilton,  of  the  Harrisburg  and  Mechan-^ 
icsburg  company,  and  S.  K.  Ickes,  president,  and  O.  A.  Orinsby,  of 
the  Cumberland   Valley  Traction  Company. 


The  Electric  Railway. 


CRISFIELD,  MD.— A  company  is  being  formed  to  build  an  elec- 
Iric  railway. 

CRISFIELD,  MD. — Address  the  mayor  concerning  the  pro- 
piised  electrical  railroad. 

JACKSON,  TENN.— The  Jackson  and  Suburban  Street  Railroad 
Company  will  erect  a  new  electric  plant. 

ALVIN,  TEX.— Address  W.  A.  Rowan  concerning  the  construc- 
tion of  an  electrical  railroad  to  VelastKj. 

CHERRY  CREEK,  N.  Y.— An  -lectrlc  railway  between  Randolph 
and  East  Randolph  is  being  again  talked  of. 

TAMPA,  FLA.— J.  Rush  Ritter,  of  Philadelphia,  Pa.,  has  pur- 
chased the  Tampa  Electric  Railroiid  for  $70,055. 

BALTIMORE,  MD.— The  City  Passenger  Railway  Company  will 
SI  ion  commence  extending  its  road  to  Clifton. 

ALPENA,  MICH.— The  City  Council  has  granted  a  30-year  fran- 
chise for  operating  an  electric  railway  to  Andiew  L.  Comstock. 

NEW  ORLEANS,  LA.— The  St.  Charles  Street  Railway  Com- 
l)any  will  change  its  motive  power  to  electricity,  and  has  ap- 
plied for  a  franchise. 

PAINESVILLE,  OHIO.— The  Painesville,  Falrport  and  Richmond 
Street  Railway  Company  has  increased  its  capital  stock  from  $50,- 
0(10  to  $150,000. 

WHITE  PLAINS,  N.  Y.— A  franchise  has  been  granted  to  the 
White  Plains,  New  York  and  Mamaroneck  Railroad  for  a  trolley 
road  from  White  Plains  to  the  Sound. 

ATLANTIC  CITY,  N.  J.— Mr.  E.  C.  Woodward  is  interesting 
capitalists  in  an  electric  railway  to  run  to  New  York  on  the  same 
plans  as  the  Chicago  and  St.  Louis  electric  line. 

BALTIMORE,  MD. — A  new  electric  road  company  is  being 
formed  to  build  a  line  from  Chevy  Chase  to  Kensington,  Md.  It 
is  .suggested  that  the  line  be  extended  to  Sandy  Springs,  Md. 

LITITZ,  PA. — Work  on  the  proposed  electric  railway  from  Lan- 
caster to  Litltz  will  begin  before  July  1,  and  will  be  completed  in 
September.      The  road  will  eventually  be  extended  to  Manheim. 

LORAIN,  OHIO.— The  Lorain  Street  Railway  Company  has  been 
reorganized  with  a  capital  stock  of  $50,000.  Thos.  L.  Johnson,  A.  J. 
Moxham,  Max  M.  Suppes,  F.  B.  Vernam  and  W.  F.  Bien  are  in- 
terested. 

LANSFORD.  PA.— The  borough  Council  of  Lansford  has  passed 
a  resolution  giving  to  the  Inter-county  Street  Railway  Company  a 
f]-anchise  to  erect,  construct  and  maintain  an  electric  road  through 
that   borough. 

NEW  BRUNSWICK,  N.  J,— A  petition  is  now  pending  before  the 
Raritan  township  committee  of  Middlesex  County,  N.  J.,  from  the 
New  Jersey  Traction  Company,  asking  for  the  privilege  of  passing 
through  the  township. 

SHENANDOAH,  PA.— There  is  considerable  discussion  in  regard 
(o  an  electric  line  between  Shenandoah  and  Ringtown.  Sur\eys 
have  been  made,  and  at  a  meeting  of  citizens  in  the  latter  town  $10,000 
was  pledged  to  give  the  movement  a  start. 

BALTIMORE,  MD.— The  Baltimore  City  Passenger  Railway 
Company  has  received  a  permit  to  construct  and  maintain  and 
operate  in  perpetuity  a  double-track  electric  railway  from  North 
avenue,  in  the  city  of  Baltimore,   to  Laurelville. 

TOLEDO,  OHIO.  -Hon.  Parks  Foster,  of  Elyria,  Ohio,  is  at  the 
head  of  a  local  syndicate  which  has  practically  completed  all  ar- 
rangements for  an  electric  line  between  this  city  and  Maumee  and 
Perrysburg,  which  will  be  in  operation  between  July  15  and  Aug.  1. 

HARRISBURG,  PA.— A  charter  was  granted  on  June  20  to  the 
Ambler  Electric  Railway  Company,  of  Montgomery  County.  The 
line  covers  the  principal  streets  of  Ambler,  and  its  entire  length  is 
two  miles.  Capital  $12,000.  The  incorporators  are  James  W. 
Khepp,  Daniel  B.  Shepp  and  Edgar  A.  Murphy. 

ELWOOD,  IND.— The  Elwood  Electric  Street  Railway  Company 
will  at  once  issue  bonds  to  the  amount  of  $50,000  and  place  the  same 
with  Chicago  capitalists.  The  money  will  be  used  to  extend  the 
lines  to  connect  the  city  with  all  the  factories,  and  put  on  new  cars: 
also  to  build  a  line  to  Franklin,  a  distance  of  five  miles. 

DETROIT,  MICH.— The  Detroit  Suburban  Street  Railway  Com- 
Ijany  will  build  an  electric  street  railway  three  miles  in  length, 
with  double  tracks,  using  girder  grooved  rails  and  paving  between 
tracks  with  brick.  Estimated  cost  $70,000.  Address  J.  D.  Hawkes, 
general  manager,  12  Woodward  avenue,  Detroit,  Mich. 

HARRISBURG.  PA.— The  city  will  soon  be  connected  with  Car- 
lisle by  an  electric  railway.  On  June  7,  at  a  meeting  of  the  stock- 
holders of  the  Electric  Railway  Company  of  Harrisburg  and  Me- 


Misceilaneous   Notes. 


HERBERT  LAWS  WEBB  has  an  interesting  and  well  iUuatrateU 
article  in  the  June  number  of  the  "New  England  Magazine"  on 
"The  Telephone  of  To-day." 

ELECTRIC  C2UACKS.— The  latest  developments  in  the  prosecu- 
tion of  electric  quacks  in  England  is  that  these  gentlemen  have 
turned  on  their  persecutors,  and  are  now  bringing  actions  against 
various  people  for  malicious  prosecution,  claiming  damages  for  the 
injury  done  lo  their  valuable  characters. 

THE  TELi'.GRAPH  IN  INDIA.— A  'weather  and  famine"  code 
has  recently  been  prepared  by  a  registrar  in  the  Indian  Revenue 
and  Agricultural  Department,  and  some  weeks  ago  a  special  line 
was  run  to  the  site  of  an  obstruction  whiih,  blocking  up  a  river, 
is  in  some  danger  of  giving  way  and  flooding  the  adpacent  country. 
As  soon  as  this  natural  dam  shows  sign  of  collapse,  it  is  proposed  lo 
warn  the  threatened  villagers  by  wire. 

THE  COMMISSION  OF  THE  UNIVERSAL  EXPOSITION  OF 
PARIS  FOR  1900  has  adopted  a  general  classification  of  exhibits, 
which  are  divided  into  17  groups.  Group  5  is  devoted  to  electric- 
ity, and  comjjrises  five  classes;  class  23  is  for  apparatus  for  the  pro- 
duction and  utilization  of  electricity,  class  24  for  electric  railways, 
class  25  for  electric  lighting,  class  26  for  telegraphy  and  telephony, 
and  class  27  for  miscellaneous  applications  of  electricity. 

NEW^  ELECTRICAL  DEFINITIONS.— The  Scranton  "Republi- 
can," in  a  report  of  a  trial  for  damages  from  an  electric  shock,  gives 
the  following  as  part  of  the  testimony  by  experts:  "  'Ohm'  is  the 
term  used  to  show  the  resistance.  'Ampere'  is  the  terra  used  to 
describe  a  volt;  a  voltage  of  1,500  would  be  styled  an  amperage  u£ 
10.  A  voltage  of  6,000  would  be  required  to  propel  an  ampere  three- 
quarters  of  an  inch  in  length  through  a  horse  into  a  man  under 
those  conditions." 

THE  ASSASSINATION  OF  PRESIDENT  CARNOT.— While  The 
Electrical  World  has  never  been  an  advocate  of  electrocution,  to  the 
assassin  of  President  Carnot,  and  to  the  whole  body  of  Anarchists 
whose  principles  lead  to  such  a  frightful  crime,  it  would  mete  oui 
the  most  acute  punishment  that  electricity  could  be  made  cap- 
able of  producing.  The  terrible  suffering  of  the  criminals  first 
electrocuted  in  New  York  ought  to  be  a  bagatelle  to  what  these 
greater  criminals  should  be  made  to  undergo,  and  the  inventor  who 
discovers  some  electrical  method  of  excruciating  torture  for  sucii 
monsters  will  find  in  us  an  advocate  for  its  use. 

ANEW  DISCOVERY.-"Elfectric  Power— Neu- Discovery  of  Vast  Eco- 
nomic Importance — The  Earth  as  a  Gigantic  Electric  Storage  Battery 
— An  Investigation  Which  May  Revolutionize  Old  and  Expensive 
Methods  of  Generating  Power."  Under  the  above  headlines  the  San 
Francisco  "Post,"  after  a  half  column  of  similar  "fireworks,"  gives  the 
following  description  of  the  wonderful  discovery,  which  by  the 
way,  has  interested  several  local  capitalists:  "In  the  ground 
generator,  they  simply  insert  zincs  and  carbon  directly  in  the  ground 
without  any  containing  vessel  or  cell,  and  saturated  with  a  very 
weak  solution  of  acids.  Then  when  the  power  of  the  generator 
begins  to  run  down,  all  thi,  is  required  to  restore  full  electro  force 
is  to  add  another  supply  of  the  fluid.  By  this  means  the  carbons 
are  depolarized  without  removing  them  from  the  ground,  conse- 
quently the  generator  can  be  run  day  and  night  until  the  zincs  are 
worn  out." 

THE  NEW  YORK  ELECTRICAL  SOCIETY  closed  a  successful 
season  on  Tuesday,  the  19th  inst.,  by  an  inspection  of  the  new  quar- 
ters of  the  Postal  Telegraph-Cable  Company,  at  the  corner  of  Broad- 
way and  Murray  street.  About  ISO  members  of  the  society  and  vis- 
itors were  present.  The  inspection  was  preceded  by  the  annual 
meeting  of  the  society,  at  which  the  following  officers  were  elected: 
President,  C.  O.  Mailloux;  vice  presidents.  Dr.  W.  J.  Morton,  Dr. 
M.  I.  Pupin,  Luther  Stieringer,  F.  A.  Pickernell,  W.  J.  Barstow  and 
C.  S.  Bradley;  treasurer,  H.  A.  Sinclair;  secretary,  Geo.  H.  Guy. 
The  treasurer's  report  showed  a  balance  of  $107,  and  the  secretary's 
report  an  increase  during  the  year  of  40  members,  making  a  total 
membership  of  350.  The  retiring  president.  Mr.  Joseph  Wetzler, 
was  presented  with  a  number  of  electrical  books  as  a  testimonial 
to  his  labors  in  behalf  of  the  society.  President  Seth  Low,  of  Co- 
lumbia college,  was  elected  an  honorary  member. 

THE  INSTITUTE  FOR  HOME  STUDY  OF  ELECTRICITY  has 
issued  a  catalogue  descriptive  of  its  course,  and  of  electrical  ap- 
paratus for  students,  schools,  colleges,  experimental  laboratories, 
etc.  We  learn  from  the  catalogue  that  there  are  complete  in- 
termediate and  elementary  courses  in  applied  electricity,  and  also  a 
business  course,  which  are  addressed  to  the  following  classes: 
Electrical  workers,  engineers  and  all  mechanics;  men  with  business 
ability  and  capital,  large  or  small,  or  ability  only,  who  wish  to  or- 
ganize and  manage  a  business  enterprise;  men  without  an  entirely 
.satisractory  trade  or  occupation;  young  men  who  have  not  chosen  a 
business;  boys  who  desire  to  acquire  a  knowledge  of  the  arts  and 
sciences,  especially  those  that  enter  largely  into  daily  life  and  com- 
merce; professional  and  business  men,  particularly  those  who  have 
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or  r<,-p)e.sf-ril  intere.sis  dii'fcctly  or  indirectly  connecied  with  ek-elrical 
industrie.s.  The  course.s  are  in  charge  of  Mr.  X.  S.  Amstutz  and 
of  Mr.  .J.  C.  Lincoln,  of  the  ElIiot-I..incoln  Electric  Compjtny,  and 
a  graduate  of  the  Ohio  State  University.  The  proprietors  of  the 
Institute  are  the  publishers  of  the  "Scientific  Machinist." 

PRESIDExVT  FRANCISCO  RETORTS.— The  merry  war  con- 
tinues between  Mr.  M.J.  P'rancisco,  president  of  the  National  Electric 
Light  Association,  and  what  appears  to  be  a  Tammanyesque  elec- 
tric light  company  in  Rutland,  \'t.,  which  by  a  political  "pull"  took 
the  street  lighting  from  Mr.  Francisco's  company.  In  a  recent  let- 
ter to  the  Rutland  "Daily  Jf)urnar'  Mr.  Francisco  pays  his  com- 
pliments to  the  enemy  as  follows:  "In  answer  to  the  puerile  and 
personal  attack  of  Mr.  F.  M.  Huller  in  yesterday's  paper,  I  have  to 
say:  This  man,  as  city  judge,  sits  in  the  city  court  room  day 
after  day  sending  men  to  the  workhouse  for  violating  the  law, 
and  pocketing  the  fees  that  their  violation  gives  him  a  chance  to 
secure;  when,  however,  he  is  called  to  task  for  violating  laws, 
whirh,  in  order  to  judge  others  justly  he  should  be  fully  conversant 
with,  the  excuse  offered  is  that  others  are  guilty  also  of  a  like 
violation.  The  parlies  he  cites  pay  their  bills  honestly  and  con- 
duct a  legitimate  business,  not  trying  to  conceal  their  identity  to 
defraud  creditors.  The  statement  that  his  concern  has  complied 
with  the  law  he  knf>ws  is  utterly  false,  and  is  simply  made  with 
the  idea  of  bluffing  through  an  intentional  omission  by  putting  on 
a  bold  front."  Mr.  Francisc(j  charges  that  the  rival  company, 
notwithstanding  a  recent  order  from  the  Supreme  Court,  is  still 
damaging  and  destroying  pmperty  of  his  company  by  intentionally 
"crossing"  its  wires,  and  concludes  that  "the  opinion  or  personal 
flings  of  this  weak  city  judge  is  of  little  Importance." 

AN    ELECTRICAL  HUMORIST.— The  Knoxville,   Tenn.,    "Senti- 
nel," relates  the  history  of  an  electrical  experiment  by   the   manager 
of  a  local  street  railway  company,  which  consisted  in  connecting  a 
wire  fence  with   a   trolley  circuit   in   order  to  keep  his   neighbor's 
geese  from  trespassing  on   his  property.      To  follow  the  reporter's 
amusing  account:      "A   <lead  cow,   a   flock   of  lifeless  geese  and   a 
community  of  fiightenod,  indignant  people  are  an  asjiect  presented 
by   West    Knoxville  this   morning.       And   all    this  is   the   work   of  J. 
C.  Duncan,  the  alleged  electrician,  who  has,  unaccountably  encjugh, 
been   acting   in    the   capacity   of   receiver  for   the   Knoxville   street 
railroad    since    that    concern    went    Into    bankruptcy.      While    the 
pulilic  knew,  in  a  geneial  sort  of  way,  that  electricity  in   Duncan's 
hands  is  as  dangerous  as  a   small   boy   with   a   i)istol,   yet   his  ami- 
able smile  and  Jolly  disposition  kept  him  so  enshrined  in  the  i)ubllc 
heart  that  his  inefficiency  has  been  obscured  somewhat  by  his  many 
good   f|uallties.      That    the   Innumerable   wires   hanging   over   every 
street  in   the  city,  and  put  uj)  under  such  clumsy  direction,  are  a 
constant   menace  to  life  and    propert.\-   is  another  well   known   fact, 
but   Dunk   long  since  received  a  title  to  the  city  as  a   j)ri/.e  for  the 
most   popular  man,  and   the  public  has  grown  accustomed  to  star- 
ing electrocution    in   the   face.      It   is  generally   supiiosed   that    the 
popular  receiver — for  with  all  his  faults  people  love  him  still— had 
perpetrated  about   all   the  outrages  knoyvn  to  street  railroad   man- 
agement   or    dls<'overe<l    by    elec-trleal     science.       l?ut      Dunk's     re- 
sources ar<',  practically,  witlioul   limit  in  this  direction."     According 
to  the  rejiorter,  a   Mr.   Hiin.«li;iw  had   "the  sox  knocked  off  him"   in 
attempting  to  disconnect  the  wire,  and  the  fears  of  the  thoroughly 
aroused    neighborhood    were    increased    by    a    supposed    additional 
danger    from    an    approaching    thundeistorm,    when    finally    Profes- 
S((r   Ferris,   of   the    University   of  Tennessee,    "braxcly    ran    forward 
with  a   hatchet,  during  the  volley  of  lightning  Mashes,  and  cut  the 
wire,  thus  breaking  up  Dunk's  tleath   trap  and   putting  an  end  to 
one  of  the  most  outrageous  outrages  ever  perpetrated   in   a   civil- 
ized community  by  a  man  who  Is  allowed  to  go  aroun<l  dally  with- 
out   a   gmirdlan."      The   owner   <»f    the   cow    sued    for   and    obtained 
damagis,  and  at  the  trial  sr)me  intc-resting  facts  about   the  killing 
(|inilllles    of   electrlc-lly    were    nl.'ited    by    Mr.    Duncan.       He    slated 
that   only   three  amperes   of  current   were  oti    the   fence,   and   that 
three  amperes  wnuhl  not  kill  a  cow  nor  a  man.      All  of  his  "motor- 
men  and  linemen,"  he  said,  "had  taken  over  four  amperes  without 
Its    hurting    them,"    and    his   line    foreman    "had    received    the    full 
current    from    three   T.-H.    .''idii-volt    gener;»tors   at    the   power   house, 
without    its   injuring  hlin   further  than  burning   his  hands  »   trifle." 


Oracle  attrT  irncTuotvia!  lloteo. 

THE  CHERRY  CHEM  l<  A  1,  ( "<  »M  I'ANY.  manufacturer  of  the 
Red  Seal  boiler  compound,  has  removed  Its  main  «»fnceH  to  the  Heta 
lUilldltig,  l>hlliidel|>hla. 

THE  HEULIN  IRON  lUHDCE  COMPANY.  East  Herlin,  Conn., 
has  closed  a  contr.'ict  with  the  Metropolitan  lOleclrlc  Company, 
Reading,  I'm  .  for  lli.'  linn  innr  ninl  liiivellini:  er:me  of  a  new  imwer 
station. 

THE  MIM,i;U  .M.\Nll'A("riKlN(i  (^OMl'ANY,  Pliilad.lphla, 
I'a.,  on  aceovnit  of  the  large  number  of  orders  on  hand  an<l  unex- 
I)ecled  deliiy  In  niannfact ure,  will  l>e  vinnble  to  siii>ply  any  of  Its 
gauges  to  the  lrad(<  before  July  1. 

THE  PELKNAP  MOTOR  C<mPANY.  Portland,  Me.,  has  re- 
ceived tli(>  contract  for  the  electric  light  jilant  for  the  Marine  Hos- 
pital. The  contract  called  for  one  L'O-h.  p.  engine,  one  26-li.  p. 
boiler,  feed-water  heater,  boiler  feed  pump  and  two  dynamos  of  100 
lights  each. 

THE  MIAMISIUTRO  ELECTRIC  COMPANY.  Miamlsburg.  Ohio. 

reports  that   It   is   having  excellent    sU('Ci>ss  with   both   the   Imperial 
dry   battery  and   the   lUnnley   cartridge    battery,   which    are   being 


largely  adoped  for  use  by  telephone  companies.  An  addition  to  its 
factorj-  for  the  battery  department  has  just  been  completed.  The 
tempered  copper  department  has  also  been  rushed  with  orders  for 
commutator  parts,  showing  that  the  trade  appreciates  the  fact  that 
segments  made  by  this  company's  process  are  not  only  all  to  gauge, 
but  both  harder  and  smoother  than  others. 

THE  BALL  &  WOOD  COMPANY,  of  New  York,  has  just  com- 
pleted the  installation  of  a  steam  plant  in  the  new  building  of  the 
Lawyers'  Title  Insurance  Company,  on  Maiden  lane.  New  York,  and 
the  attention  of  engineers  is  invited  particularly  to  its  method  of 
building  the  foundation  in  this  instance.  This  company  has  also 
furnished  the  additions  for  the  steam  plant  for  the  Yonkers  Rail- 
road C(<mpany,  and  for  the  Morris  County  Electric  Light  Com- 
pany, Mon-istown,  N.  J.  Three  of  its  tandem  compound  engines 
have  also  just  been  installed  with  the  Flatbush  Gas  Company,  Flat- 
bush.  L.  I. 

QUEEN  &  CO.,  INC..  Philadelphia.  Pa.,  report  that  the  Siemens 
dynamometer  is  meeting  with  a  largely  increasing  demand. 
It  being  the  standard  by  which  most  alternating  current 
ammeters  are  calibrated,  the  very  rapid  growth  in  the  em- 
ployment of  alternating  current  apparatus  accounts  for  a  great  part 
of  this  increase.  Many  users  want  them  for  transformer  testing, 
and  to  measure  the  primary  currents  specially  low  ranges  down  to 
.03  ampere  have  been  designed.  For  the  secondary  currents,  in- 
struments are  made  up  to  500  amperes.  They  are  also  used  very 
largely  for  calibrating  direct  current  instruments,  being  equally 
accurate  for  alternating  and  direct  currents. 

THE  OHIO  BRASS  COMPANY.  Mansfield.  Ohio,  reports  large 
orders  on  its  material  from  the  following  roads  since  the  1st  of  June: 
Consolidated  Street  Railway  Company, Toledo,  Ohio;  Columbus  Street 
Railway  Company,  Columbu.s.  Ohio;  Marion  Street  Railway  Com- 
pany. Marion.  Ohio;  Calais  Electric  Street  Railway  Company.  Cal- 
ais. Me.;  Dallas  and  Oak  Cliff  Electric  Railway  Company,  Dallas, 
Tex.;  South  Covington  and  Cincinnati  Railway  Company.  Coving- 
ton. Ky.;  Fort  Wayne  and  Belle  Isle  Electric  Railway.  Detroit, 
Mich.:  Tiffin  and  Inierurban  Street  Railway  Company.  Tiffin,  Ohio; 
Akron  Street  Railway  Company,  Akron.  Ohio;  Cleveland  Electric 
Railway  Company.  Cleveland,  Ohio;  Omaha  Street  Railway  Com- 
pany. Omaha.  Neb.;  Mlddletown-Goshen  Traction  Company.  Middle- 
town.  N.  Y.;  Montgomery  Street  Railway  Company.  Montgomery. 
Ala.;  La  Crosse  City  Railway  Company,  La  Crosse,  Wis. 

MR.  S.  W.  RUSHMORE,  126  Liberty  street.  New  York,  has  met 
with  encouraering  success  In  his  system  of  armature  winding,  hav- 
ing wound  armatures  for  a  number  of  the  largest  Edison  and  other 
stations  throughout  the  country.  Including  machines  as  large  as 
2.')0  h.  p.  In  addition  to  this  special  drum  armature  winding.  Mr. 
Rushmore  Is  making  a  si>eclalty  of  every  class  of  heavy  central  sta- 
tion repairs,  and  has  fully  e<iuipi)ed  his  factory,  at  the  fcmt  of  M«ir- 
ris  street.  Jersey  City.  N.  J.,  with  the  heaviest  class  of  machine 
tools  required  for  this  work,  and  for  the  building  of  large  low  ten- 
sion dynamos  for  copjjer  refining  and  depositing.  He  also  has  a 
number  of  orders  for  overhauling  and  rebuilding  generators.  In- 
cluding an  order  for  two  stations  that  have  been  partly  burned. 
comprising  some  l.")  machines.  Mr.  Rushmore  :s  alxiut  to  place 
on  the  mark't  a  new  series  arc  machine  for  street  lighting,  that  Is 
especially  adapted  to  meet  th<>  re<iulrements  of  long  and  rough 
service. 

STERN  &  SILVERMAN,  of  Philadelphia,  rep.-rt  business  as  very 
active.  In  the  railway  department  thi-v  have  contracts  for  the  re- 
construction of  the  Hrigantine  Transit  Company's  road,  at  Hrigan- 
line.  N.  J.,  seven  miles  In  length,  on  trestle  construction;  at  Altoona 
the  Bellwood  extension  of  the  I.,ogan  Valley  road  for  the  Pennsyl- 
vania Rallro.id.  eight  miles  In  length;  also  the  Roxborough  In- 
clined Plane  and  Railway,  six  miles  long,  running  from  Philadelphia 
to  Miirnti  Hill.  In  the  steam  deiiartnieiit  they  report  a  fiOO-h.  p 
boiler  i>l!int  for  the  Roxborough  road,  and  two  ."lOO-h.  p.  Ball  &  Wood 
compound  condensing  engines;  one  10  Inch  by  11  inch  direct  con- 
nected Ball  &  Wood  engine  for  Doorer's  Hotel.  Philadelphia;  one 
10  inch  by  11  Inch  dlrt»ot  connected  Ball  &  Wood  engine  for  the 
Mann  Building.  Philadelphia,  and  one  S  Inch  by  10  Inch  engine 
for  the  boat  Havana.  In  the  lighting  department  they  have  con- 
tracts under  way  for  the  central  station  at  <)verbri>»k.  Pa.;  the 
lighting  of  the  Episcopal  Hospital.  Philadelphia;  electrical  equip- 
ment of  the  river  l»oat  Havana,  and  an  arc  plant  for  the  pleasure 
pavilions  at    Brlganttne   Beach,    N.   J. 

MR.  H.  WARD  LEONARD.  n6  Liberty  street.  New  York,  the 
president  of  the  Carpenter  Enamel  Rhtvistat  Company.  h.is  quite 
recently  ha<l  grantiHl  to  him  a  very  important  patent  u|x»n  electric 
heaters,  after  a  contest  of  two  years,  and  after  two  ap|x>als  In  the 
Patent  Office.  His  )>atent  will  Issue  on  July  10.  and  Is  a  funda- 
mental pati-nt  of  the  greatest  Importance  in  el«»ctric  heating,  and 
Is  likely  to  mark  an  era  of  rapid  extension  of  the  application  of 
electricity  to  all  klmls  of  heated  tools.  It  Is  a  fact  but  little  ap- 
preciated that  almost  every  trade  In  existence  necessarily  Ui»e8  cer- 
tain tools  which  have  to  be  heated,  some  of  them  to  merely  a  low 
temperature,  ami  others  to  an  extremely  high  temperature,  and  In 
many  trades  there  Is  a  great  demand  for  a  tool  which  c<iuld  be 
heated  to  a  bright  red  heat,  heretofore  Impo.isible,  and  work  of  this 
nature,  such  as  hard  soldering  In  the  manufacture  of  silver  and 
other  metal  wares,  has  heretofore  necessarily  been  done  through 
the  agency  of  a  blowpipe.  By  Mr.  Leonard's  Invention  he  expects 
to  be  able  to  economically  heat  not  only  all  such  tools  as  are  at 
presetit  In  use,  but  also  to  supply  an  entirely  new  line  of  tools  to 
replace  the  application  of  blowpipes,  gas  flames,  charcoal  stoves, 
etc.,  In  all  the  various  trades. 
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THE  CARPENTER  ENAMEL  RHEOSTAT  COMPANY,  136 
Liberty  street,  New  York,  has  quite  recently  moved  into  its  new 
factory  building  at  Hoboken,  N.  J.,  and  is  now  in  a  position  to 
supply  the  rapidly  increasing  demand  for  goods  of  its  manufacture 
in  its  various  lines.  The  growth  of  this  company's  business  is 
surprising  even  to  those  who  appreciated  the  merits  of  its  rheostat 
when  it  was  first  offered  to  the  public.  These  rheostats  were  first 
placed  upon  the  market  only  two  years  ago,  but  on  account  of  the 
sustained  effort  of  the  Carpenter  company  to  maintain  the  highest 
standard  of  excellence,  and  on  account  of  its  liberal  policy,  giving 
to  its  customers  the  benefit  of  all  reductions  in  cost,  made  possible 
by  numerous  improvements  in  the  business,  they  have  practically 
become  the  standard  throughout  the  United  States,  and  are  to-day 
used  by  almost  all  manufacturers  of  dynamos  and  all  of  the  best  in- 
formed contractors.  The  Carpenter  company  has  developed  a  very 
fine  line  of  all  kinds  of  rheostat  switches  for  all  possible  uses.  One 
of  the  most  important  of  its  recent  pieces  of  apparatus  is  its  new 


automatic  switch,  the  demand  for  which  shows  ih<,  gieat  need  of  a 
simple  and  reliable  switch  of  this  nature  at  a  moderate  cost. 


^U0tn^00  ^ottc^0. 


BATTERY  CUT-OUT  CHEAP.— Sensitive,  reliable,  never  re- 
quires attention.  Gas  lighting  much  Improved  by  its  use.  Elec- 
tric Supply  Company,  of  105  South  Warren  street,  Syracuse,  N.  Y. 

OPEN  AND  CLOSED  CIRCUIT  CELLS.— The  Hayden  Car- 
bon porous  cup  No.  1  cell;  the  Hayden  carbon  porous  cup  No.  2 
cell;  a  Leclanche  clay  porous  Cup  cell;  a  standard  Fuller  cell; 
a  No.  2  Fuller  cell;  a  single  cylinder  carbon  cell;  a  double  cylinder 
ca.bon  cell.  All  reliable  and  efficient,  and  at  prices  lower  than 
ever.  THE  HAYDEN-BOOKER  MANUFACTURING  COMPANY, 
2140  DeKalb  street,  St.  Louis,  Mo. 


Illustrated    Record   of   Electrical    Patents. 


U.   S.    PATENTS    ISSUED  JUNE  12,   1894. 
(In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building.  Nevv  York.) 

521,163.  CONTACT  TROLLEY;  R.  W.  Hawkesworth,  East  Orange, 
N.  J.  Application  filed  March  15,  1894.  The  combination  with 
the  standard  of  a  railway  car,  of  a  trolley  bar  consisting  of  two 
arms  connected  by  an  intermediate  spring  plate  or  bar. 

521,168.  THERMO-ELECTRIC  BATTERY;  E.  W.  Jungner,  Skara, 
Sweden.  Application  filed  March  9,  1894.  This  comprises 
plates  composed  of  two  strips  of  different  metals,  the  elements 
connected  in  series,  the  strips  of  one  kind  of  metal  alternating 
with  those  of  the  other  kind,  and  having  alternate  joints  insu- 
lated by  means  of  a  non-conductor  of  heat. 

521,170.  PRINTING  TELEGRAPH;  O.  L.  Kleber,  Pittsburgh,  Pa. 
Application  filed  April  13,  1893.  A  telegraph  instrument  in 
combination  with  a  rock  shaft,  a  projecting  finger  attached  to  the 
shaft,  a  spring  for  drawing  the  same  in  one  direction,  and  a 
revoluble  cam  that  will  at  proper  intervals  force  the  shaft  and 
finger  back  to  its  original  position  or  starting  point. 

521,183.  POLICE'  SIGNAL  TELEGRAPH  SYSTEM;  C.  A.  Rolfe, 
Chicago,  111.  Application  filed  Oct.  22,  1892.  This  comprises  a 
signal  transmitting  instrument,  a  lever  for  operating  the  same, 
and'  a  setting  device  adapted  to  set  the  signal  transinitting 
mechanism  for  a  special  signal  and  comprising  a  vibratory  lever 
subject  to  and  operated  by  the  first  lever. 

521,188.      MAGNETO    TELEPHONE;    A.    Stromberg    and    A.    Carl- 
son,   Chicago,    111.      This   comprises   a  cap,    a   diaphragm    resting 
against  the   under  side  thereof,   a  threaded  ring  adapted  to   be 
^      screwed   within  the  cap  against  the  diaphragm,     and   a    casing 
provided  with  threads  adapted  to  engage  threads  upon  the  cap. 

521,220.  ELECTRIC  TELEPHONE;  W.  L.  Richards,  Maiden, 
Mass.  Application  filed  Dec.  14,  1893.  This  comprises  a  hollow 
block  of  slate  forming  the  casing  and  side  walls  of  the  resistance 
containing  chamber,  the  block  containing  a  fixed  electrode  at 
the  rear  of  the  chamber,  a  vibratory  electrode  mounted  and 
adapted  to  vibrate  within  the  front  opening  of  the  chamber, 
and  finely  divided  conducting  material  placed  within  the  cham- 
ber and  between  the  electrodes. 

521.238.  BOND  P'OR  ELECTRICAL  CONDUCTORS;  J.  Herr. 
Philadelphia,  Pa.  Application  filed  May  11,  1894.  This  com- 
prises a  tapered  hole  in  the  conductor,  a  split  bolt  having  a  head 
and  conical  shank  externally  threaded  and  a  hole  passing  longi- 
tudinally through  said  head  and  shank,  a  nut  ada.pted  to  be 
screwed  up  on  said  conical  shank  of  the  bolt,  and  a  wire  adapted 
to  enter  and  be  grasped  by  the  sides  of  the  hole  in  the  bolt. 

521.239.  BURGLAR  ALARM;  C.  R.  Hoopes,  Ogontz,  Pa.  Appli- 
cation filed  April  5,  1894.  This  comprises  a  movable  door,  a 
bolt  to  limit  the  movement  thereof  provided  with  a  circuit  clos- 
ing device,  and  means  to  normally  hold  the  movable  bolt  in  a 
fixed  position  to  maintain  the  circuit  open. 

521,260.  ELECTRIC  BATTERY;  P.  Dubero  and  P.  Mohrdieck, 
San  Francisco,  Cal.  Application  filed  Jan.  15,  1894.  '  This  com- 
prises an  exterior  tank  containing  an  excitant,  a  positive  ele- 
ment submerged  therein,  a  shaft  extending  across  the  contain- 
ing tank  and  a  cylinder  composed  of  perforated  sides  and  rim, 
and  adapted  to  contain  a  pulverized  element,  which  acts  as  a 
negative  in  the  battery. 

521,269.  CORE  CONTRACTING  SOLENOID-  W.  R.  Michl,  Wetter- 
on-the-Ruhr,  Germany.  Application  filed  April  26,  1892.  A  sole- 
noid composed  of  convolutions  of  a  single  insulated  wire, 
the  number  whereof  decreases  in  the  consecutive  sectional  por- 
tions of  the  solenoid  from  one  end  to  the  middle  and  then  in- 
creases again  toward  the  other  end. 

521,274.  TELEPHONE  SWITCH:  J.  B.  Smith,  Manchester,  N.  H. 
Application  filed  April  27,  1894.  This  consists  of  a  pair  of' slotted 
pivoted  rocker  arms  having  secured  thereto  respective  switch 
levers  combined  with  electrodes,  and  a  detachable  hand  tele- 
phone.     (See  illustration.) 

521,303.  BUSY  TEST  FOR  MULTIPLE  SWITCHBOARDS;  J.  A. 
Wotton,  Atlanta,  Ga.  Application  filed  April  20,  1894.  A  head- 
phone circuit,  a  circuit-maker  included  therein,  a  test  plug,  a 
circuit  therefor,  a  galvanometer  included  therein,  the  needle  of 
the  galvanometer  being  connected  operatlvely  with  the  circuit- 
maker. 


521,311.  TROLLEY  WIRE  FENDER;  T.  E.  Gressle,  Indianapolis, 
Ind.  Application  filed  Oct.  28,  1893.  The  combination  with  a 
trolley  support  and  trolley,  of  directing  bars  adapted  to  be  ele- 
vated by  movement  upon  the  axis  of  the  trolley,  and  a  double 
free  ended  spring  attached  to  one  of  the  bars. 

521,322.  INCANDESCENT  LAMP  SOCKET;  L.  R.  Peck,  St.  John's, 
Mich.  Application  filed  Feb.  23,  1894.  This  comprises  an  upper 
disc  to  which  the  conductors  are  secured,  contacts  thereon,  a 
second  disc  carrying  the  lamp  contacts,  a  switch,  and  posts 
forming  a  part  of  the  circuit,  detachably  engaging  with  the  con- 
tacts on  the  upper  disc. 

521.325.  TELEPHONE  TRANSMITTER;  J.  B.  Smith,  Manchester, 
N.  H.  Application  filed  April  27,  1894.  A  multiple  electrode 
made  in  sections,  the  alternate  insulated  layers  of  which  are  con- 
nected together  combined  with  a  cup  containing  finely  divided 
conducting  material  supported  on  a  diaphragm  and  adapted  to 
vibrate  in  unison  with  the  latter. 

521.326.  CONDUIT  SUPPLY  SYSTEM  FOR  ELECTRIC  RAIL- 
WAYS; H.  Alexander,  New  York,  N.  Y.  Application  filed  Jan. 
9,  1894.  A  current  collector  of  channel  form  with  flaring  ends 
and  interior  contact  springs. 

521,362.  ELECTRIC  ARC  LIGHT  FOR  MAGIC  LANTERNS;  C. 
Beseler,  Jersey  City,  N.  J.  Application  filed  March  16.  1894  '  A 
light  for  magic  lanterns  provided  with  a  carbon  carrier,  com- 
prising a  tube  supported  on  a  rack,  a  rod  fitted  to  slide  in  the 
tube  and  provided  with  a  clamp  for  the  carbon,  and  a  screw  rod 
turning  in  the  tube  and  screwing  in  the  rod. 

521,394.  APPARATUS  FOR  MEASURING  AND  RECORDING 
ELECTRIC  CURRENTS;  W.  Thomson,  Glasgow,  Scotland.  Ap- 
plication filed  Feb.  8,  1893.  The  combination  of  a  fixed  solenoid 
carrying  a  scale,  a  movable  magnet  carrying  an  indicator  and  a 
yielding  support  for  holding  the  magnet  normally  in  elevation 
and  in  proper  relation  to  be  attracted  by  the  solenoid. 

521,396.  ELECTRIC  CLOCK  WINDING  MECHANISM;  A.  E. 
Vidal  and  G.  Hervieu,  London,  England.  Application  filed  Sept. 
30,  1892.  The  combination  with  an  arbor  of  a  ratchet  wheel 
mounted  thereon,  connected  with  a  source  of  power,  a  solenoid 
core  adapted  to  dri\e  the  ratchet  wheel  and  having  the  same 
pitch  as  the  first  ratchet  wheel,  a  contact  piece  actuated  by  the 
last  ratchet  wheel  a  solenoid  and  an  electric  circuit  including 
the  contact  makei    and  solenoid. 

521,412.  TRACK  CIRCUIT;  L.  F.  Johnson.  Poughkeepsie.  N.  Y. 
Application  filed  April  7,  1894.  This  comprises  a  series  of  pro- 
tected sections  composed  of  two  opposite  lines  of  rails,  in- 
termediate sections  composed  of  rails  of  high  resistance,  a  battery 
and, relay  connected  to  each  protected  section  and  a  connection 
between  the  opposite  lines  of  rails  at  the  end  of  each  protected 
section. 

521,422.  TELEPHONE  CALL  RECORDER;  W.  F.  Smith.  San 
Fi-ancisco.  Cal.  Application  filed  May  5,  1893.  This  comprises 
a  type  wheel,  setting  wheel,  setting  lever,  brake  lever,  coil 
springs,  and  a  polarized  relay  having  separately  acting  arma- 
tures and  rods  actuated  by  the  armatures. 

.521,423.  AUTOMATIC  ELECTROMAGNETIC  CUT-OUT;  L.  T. 
Stanley,  Brooklyn,  N.  Y.  Application  filed  July  IS.  1893.  This 
comprises  an  electrom.agnetic  cut-out  for  automatically  inter- 
rupting a  circuit  upon  any  abnormal  increase  in  the  current 
flowing  therein,  and  a  fusible  conductor  in  shunt  to  the  terminals 
of  the  cut-out.      (See  illustration.) 

521.434.  DUPLEX  ELECTRIC  ARC  LAMP;  G.  F.  Edons  "ind  J.  B. 
Brewer,  Xenia,  Ohio.  Application  filed  IMarch  31,  1894.  This 
comprises  feed  rods,  a  trip  lever  for  each  adapted  to  hold  same 
in  a  raised  position  and  having  a  portion  thereof  arranged  in 
the  path  of  movement  of  the  adjacent  feeding  rod,  the  feed-rods 
carrying  means  for  engaging  a  portion  of  the  trip  levers  for  re- 
leasing the  adjacent  feed-rods,  whereby  the  arc  may  be  com- 
pleted in  either  set  of  carbons  by  the  downward  movement  of  the 
adjacent  feeding  rod. 

521.435.  AUTOMATIC  ELECTRIC  SIGNAL  LAMP;  J.  R.  Farmer. 
St.  Louis,  Mo.  Application  filed  April  9,  1894.  This  comprises 
a  hood  containing  electromagnets  within  a  rectangular  frame, 
a  sliding  armature  connected  by  a  plate  to  a  crank,  a  suspended 
lantern  and  a  shunt  circuit  connection. 
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:,2lA'M.  SVSTKM  i>K  FAA-A'THWAI.  UlS'l'llUilTKjN;  T.  J.  Kay. 
New  York,  N.  Y.  Application  filfd  Feb.  15,  1894.  in  a  mullipl.- 
i"  lies  s.vstem  of  illKtiibution.the  cuiiiljiimlion  if  a  niaiii  Kfii''i>tt'>"ti 
station,  two  main  conductors  leading  therefrom,  an  intermediate 
or  compensating  conductor  between  the  groups  or  sets  of  trans- 
lating devices,  two  generators  connected  in  series  with  each  other 
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and  normally  tending  to  augment  tlie  supply  of  cuirenl  to  tin- 
mains,  but  so  connt-cled  as  to  supply  extra  current  to  eitlit-r 
group  of  translating  devices  which  require  it  in  order  to  estab- 
lish a  balam<-  between  the  two  groups^,  and  an  .-lectric  motor 
driving  both  generators  and  supplied  with  current  from  the 
mains.      (See  illustration.) 


II.   S.    I'ATKNTS  iSSl'KI)  JlTXiO  19.   1.S94. 

r.:il,4f.G.  I'MJOrTlilC  railway  SIGNAI^;  C.  R.  Alsop,  Middletown, 
Conn.  Application  tiled  Oct.  12.  1S9:!.  The  combination  with  a 
rail  In  electrical  circuit  with  a  signaling  device  and  a  battery,  of  a 
laterally  movable  spring  actuated  contact  bar,  in  the  same  dr- 
<ult  with  the  rail  ami  normally  spacc-d  from  the  inner  side  of 
the  rail,  whereby  (he  circuit  is  compl.  ti'd  through  the  rail  and 
contact  bar  by  the  Inlei  position  of  the  m.tallic  flange  of  a  car 
wheel. 

.-.^1,461.  C()MHIN1':U  ANNUNCIATOR  AND  Sl'KlNC.-.IACK ;  H. 
M.  Klslt,  Chicago,  III.  Application  tiled  May  14,  1.S94.  The  com- 
bination in  a  switchboard  of  a  jack,  and  a  drop  adapted  to  swing 
in  front  of  it,  an  eleclromagnet  locat<'d  in  the  rear  of  the  jack 
and  an  armature  h.-iving  a  connection  foi-  catching  ami  support- 
ing the  diofi  when  it  is  raised  by  the  entrance  of  the  connecting 
plug. 

.'i:M,rd4.  Tl-:iJ;i'HONK  switch;  a.  Stromberg  and  A.  Carlson. 
Chicago.  111.  Ai>pll<atl<.n  llled  Jan.  L'6.  1X94.  This  comprises  a 
hand  telephone,  movable  contact  element,  a  telephone  line,  two 
contact  anvils,  signaling  apparatus  and  a  telephone  set.  (See 
illustration.) 

r.2l.r..'i0.  PRINTING  TKLKCRAl'H;  K.  Pope.  Quebec.  Can.  Ap- 
plication llled  June  20.  1S90.  The  combination  with  a  magnet 
whose  cop-  serves  as  an  anvil  for  the  stroke  of  a  printing  lever, 
of  a  c-aslng  having  slots  through  which  the  nsiuil  printing  and 
paper  rolls  i>ass. 

Wl.r)r);i.  KLKCTRIC  RAIIAVAV  SICNAL;  H.  Samuels.  SI.  Louis. 
Mo.  Application  llled  July  L'fi.  1S9:!.  In  a  train  slgmillng  m«'- 
chuidsm.  the  combination  with  »  signal  carried  by  the  train,  ami 
circuit  closing  devices  between  the  t.ain  and  the  station,  of  a 
firop  arm.  spring,  magnet  and  calch. 

r.i;i,..'.il.  lOLKCTUlC  liKI/r;  K.  M.  Miles.  Chicago,  III.  .\pplicatlon 
llled  July  1.  1S9;!.  In  a  battery  fi>r  electric  belts,  cells,  in  com- 
bination with  a  hinge  device  connecting  adjacent  cells  and  pro- 
vided with  an  eye  formed  In  the  hinge  Itself  for  making  con- 
nections. 

r)21.(l(VJ.  THOlddOY  POLK  CATCHIOK:  O.  <?.  Catcs.  Jr.  Applica- 
tion llled  March  12,  1S94.  The  nieans  for  resetting  :i  tripped 
trolley  pole,  comprising  the  omblnatlon  with  (he  spring  bearing 
bar.  of  slotted  links  through  which  the  bar  pas«.  «  .ui'l  .i  lever 
to  which  (he  links  are  connected. 
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521.651.  KLKCTUIC  UAILW  .\Y  (WK  MOTt^R;  J.  C.  Henry.  West- 
Hold,  N.  J.  .Vpplicatioii  lil.d  Aug.  2.'..  \>n.  This  comprises  » 
motor  having  a  sinmt  wound  n.ultlpolar  Held  magnet,  a  rotating 
pole  changer  In  !'\«'  Held  circuit,  .i  gear  wheel  on  the  armature 
shaft,  and  a  plnli>n  on  the  shaft  of  the  pole  changer. 


.-,2!.0t;t;.  ALTJ:KNATING  current  regulator:  O.  Offrdl. 
Middletown,  Conn.  Application  tiled  Dec.  12.  1892.  This  com- 
prises two  (Apposing  electromagnets,  a  core  without  a  coil  pivoted 
between  the  common  pole  pieces  of  the  magnets  and  adapted  to 
be  turned  more  or  less  transversely  to  the  lines  of  force  joining 
said  poles. 
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r.21.(;71.  AUMATrRE  l-'OR  DYNAM(»  ELECTRIC  MACHINES: 
E.  W.  Rice.  Jr..  Schenectady.  N.  Y.  Application  Hied  April  19. 
1S94.  An  annatuie  spider  composed  t»f  a  ring  of  diamagnetic 
material.  i»rovidetl  with  projecting  arms  having  d<ivetailed  ends 
and  a  lug  projecting  from  each  side  of  the  arm  adapte<l  to  en- 
gage with  devices  for  keeping  in  place  the  core  discs. 

521.684.  METER  EOR  RECt)RDlN(;  MEASUREMENTS  OF  ELEC- 
TRIC POWER;  E.  Thomson.  Swampscott.  Mass.  Application 
llled  Jan.  :!1.  ixi44.  This  comprises  Held  magnet  coils  connected 
across  the  outer  mains  and  disposed  in  sets,  some  of  the  ctiils  of 
each  set  being  ui»on  op|*osite  sides  I'f  the  armature,  an  armature 
in  shunt  to  the  mains  and  a  resistance  in  series  with  sut-h  arma- 
ture. 

r,2I,685.  ELECTRIC  MIOTER;  E.  Thom.son.  Swapscott.  Mass.  Ap- 
Ijllcalion  Hied  Feb.  21.  1K94.  in  an  electric  meter  and  In  iNinibl- 
natlon.  a  coll  In  seiies  with  the  mains,  an  armature  In  shunt  to 
such  mains,  and  a  starting  coil  supplied  with  current  by  transfor- 
mation  fiom    the  armatuif  circuit.       (See  Illustration.) 

r.21.721.  ELECTRIC  LAMP  FOR  BICYCLES;  (;eorge  Mayr.  BnHik- 
lyn.  N.  Y.  Application  Hied  Nov.  7,  1S9.1.  In  combination  with 
a  dynamo  electric  generator,  coinimsed  in  part  of  a  gearing 
frame  piece  and  a  horizontal  armature  shaft  carrying  a  pinion, 
a  train  of  gearing  machinery,  dispost  d  in  the  gearing  frame  pb-o*. 
the  iintial  driver  thereof  belTig  carried  by  a  shaft  haviiiK  a 
sprocket  wheel  moimted  thereon,  and  the  final  driver  theteof  be- 
ing adapted  to  mesh  at  all  times  with  the  pinion  on  the  armatuiv 
shaft. 

r.21.711.  SUPPLY  SYSTEM  FOR  ELECTRIC  RAILWAYS; 
Harris.  Detroit.  Mich.  Appll<!itiou  Hied  April  23.  1R9S 
electric  railway  systetn.  the  combimttlon  with  a  con' 
line,  of  a  working  conductor  composed  of  sections  ! 
connected  from  the  power  line,  a  switch  line  and  a  return  switch 
line  extending  along  the  working  c-onductor  from  a  Htallonarv 
source  of  electricity,  ami  el-eiromagnet  for  each  section  of  the 
working  conductor,  the  arm.-iture  of  which  Is  adapted  t«i  conntH'l 
the  section  with  thi>  power  line  and  with  tlv  switch  line,  two 
energizing  c-lrcuits  for  each  macnot.  one  connectimt  the  s«^Mlons 
of  the  working  conductor  with  the  return  switch  line  thmugh  a 
normally  open  itnd  tiorinally  closed  break  rontroll«*d  by  the  next 
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adjacent  magnets,  i^esper lively,  and  the  other  connecting  the  two 
switch  lines  through  the  said  normally  closed  break  of  the  other 
circuit,  and  a  normally  o|>en  break  controlled  by  the  magnet  It- 
self, aiul  a  contact  on  the  car  adapted  to  connect  two  adjacent 
sections  of  the  working  conductor. 
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